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ABSTRACT

Although critical thinking is a major educational objective, education has not lived up to
the task consistently since critical thinking is ill-defined in curriculum discussions,
students’ critical thinking is inadequate and teachers are not well-informed or resistant to
teaching for critical thinking while focused on delivering content. Therefore, intervention
efforts through which teachers are given ongoing developmental opportunities to (re)act
and (re)think in how to teach for critical thinking are needed, especially in elementary
education where research is lacking.

The study aimed to develop a well-planned teacher professional development programme
in teaching for critical thinking and empirically examine its effects on student critical-
thinking outcomes as well as to explore the presuppositions, conditions, and difficulties in
teaching for critical thinking in the subject area of Language Arts. The programme was
developed based on an integrated approach to professional development. Thus, it was
explicitly based on a substantive theoretical framework for critical thinking and focused on

progressive improvement of instruction through developing teachers’ critical thought.

23 teachers and 395 students aged 10-11 from 14 elementary schools participated in the
study. 12 teachers and 205 students constituted the experimental group while 11 teachers
and 190 students constituted the control. Teachers of the experimental group were engaged
in school-based professional development during which they were supported towards
teaching for critical thinking for a school year. Teachers of the control group did not

receive any kind of training or support.

The study used a mixed-method approach to evaluate the impact of the programme upon
the dependent variables of student critical-thinking performance and quality of teaching.
Changes in the teaching quality were monitored through 69 classroom observations (23
teachers x 3) using a Critical-Thinking Observation Tool, while teachers’ reflections upon
their perceived ability to teach for critical thinking were obtained. A Critical-Thinking
Questionnaire measuring six core critical-thinking skills was administered to the control
and experimental groups at the beginning and end of the programme while interim testing
was also used. Scales for the student critical-thinking performance and teaching quality
were created through the Rasch Model that was used to evaluate the conceptual structure of

the tools (meaning, validity) and test whether they were targeted correctly.

Findings revealed that the intervention had both an impact on the improvement of students’
critical thinking and teaching quality. In particular, students in the experimental group

outperformed students in the control group, while teachers engaged in the programme had



gradually improved their quality of teaching for critical thinking. Multilevel modelling
techniques used to identify the explanatory variables associated with the student critical-
thinking performance in the post-test, have shown that the level-one predictors were the
student critical-thinking performance in pre-test and interim test, reading books, and the
treatment group (experimental or control). The experimental condition had a relatively
strong appeal on student critical-thinking outcomes, which relates to certain features of the
teacher professional development programme.

Findings provide evidence regarding the impact of teacher professional development on
student learning. The study suggests an organic curriculum for empowering teachers in
teaching for critical thinking, which is fully contextualized since the programme was
monitored and revised while implemented based on the participants’ needs. Findings
assume that empowering teachers’ knowledge of, and commitment to, teaching for critical
thinking is worthwhile given that teachers undergo appropriate (multi)treatment through
effective professional development. Implications for research into supporting teachers to
teach for critical thinking are given.



ABSTRACT [in Greek language]

[Mopdtt N kprtikn okéyn amotehel TPOTAPYIKO GTOYO NG EKTOIOELONG, N EKMALOEVTIKN
npaypatikdTnTo. dpépel oe Tpio emimeda. Epevvec deiyvouv 0Tt dev vmdpyel Goeng
eneEnynomn g Evvowig NG Kptikng okéyng oto Avoivtikd Tlpdypappo evd ot padntég
dgv Vv avarticcovv kovoromtikd. ITapdAinia, ot ekToudeVTIKOL dgvV €lval EMUPKDS
TANpoPOpPNEVOL N/Kal SIGTAKTIKOT 6T0 Vo, J10G0KOVY KPITIKY okéyn eotidloviog o€
KéAvym mpodwayeypappévng YAnc. Emopévac, mapepfotikég mpoomdbeieg mov divovv
OTOVG EKTAOEVTIKOVG GLVEYEIG gvkapieg Yo (avti)dpaon kat (ava)oTOYACUO G GYECT UE
™ OWaoKoAln Yoo TNV KPTikn okéymn kpivovtar amopoitreg, dwitepa ot AnHoTIKY

Exnaidevon mov n épevva sivar mepropiopévn.

H mapovoca épevva otdxo elxe va avomtoéel €vo KOAG OOUNUEVO  TTPOYPOLLLLOL
EMOYYEALOTIKNG OVATTUENG EKTTAOEVTIKMOV GE OYE0T UE TN OWNCKOAIN Y100 TNV KPITIKN
oKEYN KOl VO EEETACEL EUMEIPIKE TNV EMOPOCT TOL OTO OMOTEAECUOTO TNG KPITIKNG
oKkéYNng TV pontov, dlepeuvovtog mpoimobéoelg kol cuvOnkeg ddackoAag Yy TV
kptiky] okéyn. H avantuén tov mpoypdupatog Paciotnke 6€ pio. (KT €VOTOMUEV
TPOGEYYION EMOYYEALOTIKNG OVATTUENG, To Pacikd oToygion TG omoiog apopohv oe Eva
KA TEKUNPLOUEVO BempnTikd VTOPabpo kot oe TPoodevTiK PeAtioon TG SOACKAAING

HEC® OvVATTTLENG OELOTTOV AVOGTOYACUOD TOV EKTULEVTIKAOV.

Xy épevva cvppetelyov 23 ekrodevtikoi kot 395 pobntég nAciog 10-11 ypovov ond 14
onuotikd oyoAeia. 12 ekmondevtikoi ko 205 pontéc amotélesov TV TEWPOUATIKY OUAOM,
evd 11 exkmondevtikoi ko 190 pabntég amotéhesav v opdda eAéyyov. Ot ekTad€LTIKOL
NG TEPOUOTIKNG OUAONS CUUUETEIYOV OTO TPOYPOLUO ETOYYEAUATIKNG OVATTUENG OE
oyoMk™n Bdomn 6Tov ETuyav EVOLVAU®ONG Kol OTNPIENG GE GYECN LE TN J1000KAAlD Yl TNV
KPITIKY] OKEWYT Y10, Lot oXOAKY ¥povid. Toavtdypova, ol EKTUdEVTIKOL TNG OUAdAG EAEYYOV
dgv £TVYOV OTO10GONTOTE GTNPIENG.

H épevva ypnoiponoince pikt) pebodoroyiky mpocEyyion yia vo eEETACEL TV €MIdpaoT
TOV TPOYPAULOTOS OTIS EEAPTNUEVES LETAPANTES TNG KPLTIKNG OKEWYNS TOL Lot Kol TG
novtrog dwaokaAioc. 69 mapakolovbnoelg (23 ekmadevtikoi X 3 TopoKolovONGEL)
npoypatoromOnkav yu vo eAéyEovv evogyopevn Peitioon oty moldtnta d00cKaAlNG
pES® KAEIDOG TOPATAPNONG EVED YPANTES OVOGTOYOCTIKEG OvVaPOpES CnTnkay amd Tovg
EKTTAOEVTIKOVG GE GYECT UE TNV OMOTEAEGUOTIKOTNTAE TOVG GTN OWOOCKOAIN Yo KPITIKN
okéyn. 'Eva epyodeio pétpnong Pacikdv deE10THTOV KPITIKNG okEWNG xopnyNonKe oTtovg
pontég tov ovo opddmv otV apyn Kot oTo TEAOS TOv Tpoypdupartog. Emiorg,

npoypatonomOnke evolgpeon pétpnon. KAipokeg pétpnong g KPukng okéyng tov



poont) Kot e oot Teg SacKaAing dNUIOVPYNONKAY HEGE® TOV CGTOTIGTIKOV HOVIEAOL
Rasch mov ypnoyomombnke yio va a&loloynoel v €vvololoyiKY doun TV epyoreinv

(onuaocia, eykupdtTa) Kot Tov Babpd avtamdkpiong TV VIOKEWEVOVY GE aVTA.

Ta amotedéopata £3€iEav OTL TO TOPEUPOTIKO TPOYPOLUO ETOYYEALATIKNG avATTUENG
EKTOOEVTIKAV €lye EMiOpao™ 1060 6T PeATimon TG KPITIKNG okEWYNG TOL podntm 660 Kot
NG TO10TNTOG O10UCKAAOG. ZVYKEKPIUEVA, 01 LOONTEG TNG TEPAUATIKNG OLAdNS EVIGYLGOV
TNV KPITIKY] TOLG OKEYN GE OYEON HE TOVG MHoONTEC NG OMAdOG EAEYYOL €V Ol
EKTOOEVTIKOT TOL GUUUETENYAV GTO TPOYPOAUUA EYOV TAPOVCIACEL GNUOVTIKY PeATioon
o1 dWaCoKOAlDL TOVG 6€ oyéon pe v mpowbnon g kprtikng okéyng. IloAveninedeg
OTATIOTIKEG OVOAVGELS TOL ypnoomombnkoyv yuw va kobopicovv Tic aveaptnreg
petaPAntég mov e€nyovv 1/kat tpofAémovy TV amdd0o Tov LadnT 6TO LETUTELPOUATIKO
dokipio, €0e1Eav OTL AVTEG POPOVGOV GTNV OPYIKY] KOl EVOIALEST) LETPNOT TNG KPITIKNG
TOV OKEYMG, oTNV avayvoon PPMov oAld Kot oty cuvOnkn (mepapatikn 1 eAéyyov). H
TEPOLOTIKY GLVONKN €lye Hor GYETIKA dLVATH EMIOPOCT GTO OMOTEAEGUOTO TNG KPITIKNG

oKEYNG TOV LoONTOV oL GYETICETOL LE CLYKEKPIUEVO YOPAKTNPLOTIKA TOV TPOYPAUUOTOG.

Ta amoteléopata evVioyVOVY 10 £peLVNTIKO Tedio mov e€etdlel Tov Pabud otov omoio 1
EMAYYEALOTIKY] OVATTUEN EKTOOEVTIK®OV GULUPGAAEL ot PeAtioon TV podnocloKOv
anoteleopdtov. H épevva mpoteivel Eva opyovikd mpdypOULLOL ETOYYEAUOTIKNG OVATTUENG
EKTIOOEVTIKAOV GE GYECT UE TN OWONCKOAID Yoo TV KPITIKY OKEYN TOL OvVOTTUYONKE o€
OUYKEKPIUEVO GLYKEILEVO Y10 VO EEVTINPETIOEL AVAYKEC GUYKEKPIUEVOV GUUUETEXOVTMV.
Bdoel tov anotedecudtov TpokOTTEL OTL 1] EVOLVAUM®GT TNG YVOONGS, TV de&loTHTOV Kot
G 0POGIMONG TV EKTTAIOEVTIKOV GE GYECT UE TN OOACKOAIN Yo TNV KPITIKA OKEYM
a&ilel Tov KOO QTAVEL Ol EKMOOEVTIKOL VO TUYXAVOLV KOTAAANANG ETOYYEALOTIKNG
avamtuéng ko moAveninedng otpiEne. Ilpotdoelc vy LeEAAOVTIKEG Epevveg GE GYEOM LE

TNV EMOYYEALOTIKT OVATTUEN EKTAOEVTIKMOV KO TNV KPITIKT OKEYN GUUTEPIAAUPAVOVTAL.

Vi
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CHAPTER |
THE PROBLEM

Statement of the Problem

Promoting critical thinking has always been an essential goal of general contemporary
education (Abrami, Bernard, Borokhovski, Wade, Surkes, Tamim, & Zhang, 2008; Bailin
& Siegel, 2003; Ku, 2009; Marin & Halpern, 2011; Nickerson, 1988; Swartz, 2003;
Willingham, 2007) since students are consequently prepared to think well and for
themselves (Pithers & Soden, 2000). Recent reform efforts of National Curricula (e.g.
Scotland, Cyprus) seem to emphasize the priority of improving student thinking and of
developing key competences, such as critical thinking (Swartz, 2003). To further inform
their philosophical underpinning, curriculum documents stress that critical thinking is
integral to lifelong learning and the ability to deal effectively with a world of accelerating
change and complexity where individuals are called to make decisions (Abrami et al.,
2008; Brookfield, 2003; Halpern, 1989, 2001; Paul, Elder, & Bartell, 1997; Tsui, 2002).
Besides, critical-thinking abilities are essential for a functioning democracy of responsible
citizens (Angeli & Valanides, 2009; Bangert-Drowns & Bankert, 1990; Behar-Horenstein
& Niu, 2011; Beyer, 1988; Kennedy, Fisher, & Ennis, 1991; ten Dam & Volman, 2004). In
that sense, attempting to teach students to think critically is a worthwhile activity in which
the school can engage (Beyer, 1988; Heyman, 2008). For, if students are educated to
become critical thinkers, they will be able to select, analyze, evaluate, infer, interpret,
understand and critically apply the wide range of information they receive (Halpern, 1998,
2002; Marin & Halpern, 2011; Markovits, 2003; McKendree, Small, Stenning, & Conlon,
2002; Yang, 2008) and solve ill-defined problems with which they may be confronted
(Angeli & Valanides, 2009; Dwyer, Hogan & Stewart, 2014; Halpern, 1998, 2002; Marin
& Halpern, 2011; McKendree et al., 2002; Siegel, 1985; Swartz, 2003).

Research proves that critical thinking can be taught and learned (Angeli & Valanides,
2009; Barnes, 2005; Brookfield, 2003; Halpern, 1989; Lipman, 1988; McMillan, 1987;
Paul, 2005; Swartz, 2003). In fact, relating critical thinking with instruction has been a
recurrent topic in the research of critical thinking since critical thinking can be developed
or can fail to improve depending on the quality of the instruction (Insight Assessment,
2015). Critical thinking is thought to be, after all, the result of teaching and training (e.g.
Halpern, 1989; Swartz, 2003; van Gelder, 2005), while teaching for thinking skills and
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critical thinking has been suggested as a characteristic of an effective teacher by several
studies (e.g. Kyriakides, Campbell & Christofidou, 2002; Munro, 1999). What is stressed
is that students will not eventually become critical thinkers unless there is a deliberate
instruction for teaching critical thinking (e.g. Angeli & Valanides, 2009; Beyer, 1988;
Halpern, 1989, 1998, 2001; Kennedy et al., 1991; McMillan, 1987; Paul et al., 1997; Paul,
2005; Prawat, 1991). That kind of instruction is reinforced by certain critical-thinking
principles. These mainly concern the integration of critical thinking into content instruction
(Plath et al., 1999; Swartz, 2003; Zohar et al., 1994), the setting of a context (i.e.
understanding a material, making an evaluative judgment, solving a problem or making a
decision) under which one would engage in critical thinking (e.g. Ennis, 1989, 1991;
Facione, 2011; Fischer et al., 2009; Shim & Walczak, 2012), the explicit teaching of
critical thinking (Ennis, 1989; Marin & Halpern, 2011; McGuinness, 1999; McTighe,
1985; Swartz, 2003; Zohar et al., 1994), the use of strategies enabling students to use the
right type of thinking at the right time (Swartz, 2003; Willingham, 2007), the practice of
critical thinking through critical-thinking rich tasks and activities (Plath et al., 1999;
Swartz, 2003; van Gelder, 2005) and the building of an environment of thoughtfulness and
self-reflection (Newmann, 1991; Plath et al., 1999; Swartz, 2003).

Despite mounting research on the teaching of critical thinking, what prevails is that typical
school instruction maintains ‘the time-honored tradition of stuffing minds with
information” (Ruggiero, 2003, p. 370). Emphasis is placed on covering content and
transmitting knowledge (Dewey, 1933; Kennedy et al., 1991; Koutselini, 2008a, 2008b,
2013; Onosko, 1991; Paul, 1992; Ruggiero, 2003; Tsui, 2002), be it generalizations, facts,
events, or beliefs held by people in the past and/or the present (Onosko, 1991). In that vein,
students learn the products of others’ thinking (Onosko, 1991) instead of learning how to
think for themselves (Tsui, 2002). For most students, believing, and not thinking, equals to
knowing (Paul, 1992). In this respect, teachers continually find themselves teaching
students, who can read texts but cannot infer ideas, explain and defend their points of view

(e.g. Bean, 2011; McTighe, 1987; Philips, 1988), give reasons or draw conclusions.

With the aforementioned in mind, there is an educational need for shifting from teaching
content to teaching students how to become critical thinkers (Flores et al., 2012) so as to
maximize their learning and improve their academic achievement (Beyer, 1988; Facione &
Facione, 1994; Zohar, Weinberger, & Tamir, 1994). Teachers are the ones who can address
that need by aiming at higher-order thinking and learning during instruction. Teachers can
design their instruction so as to motivate their students’ impulsive initiation in a more self-

conscious way, such that good critical-thinking practice is encouraged and poor practice is
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dropped (Bailin et al., 1999a; Swartz, 2003). Students, for example, can be brought,
through instruction, to realize that good reasons must be relevant to the opinion in question
and stronger than the opinion in question (Lipman, 1988). Students can also learn how to
read closely, for deeper understanding, and write substantively, both of which require
critical thinking skills (Paul, 2005). And further, students can be encouraged, for example,
‘to develop an aporetic stance to texts, that is, to ask more questions about the main ideas
of a text’ (Angeli, Valanides & Papastephanou, 2011, p. 313) since the textual authority
can potentially influence students’ judgment and understanding. Besides, reading is more
or less defined as meaning constructed by a reader, who is able to integrate the textual
information and background knowledge by applying critical-thinking skills such as
predicting, inferring, synthesizing, generalizing, and monitoring (e.g. Bean, 2011; Lipman,
1988; Philips, 1988).

However, research shows that lack in basic critical-thinking skills is attributed to deficient
educational experiences (Lai, 2011, Nickerson, 1988) for which teachers and their actions
are in large part responsible (Tsui, 2001). Research reveals that teachers seem to worry
much more whether they will manage to cover the ‘imposed’ curriculum (Chatzigeorgiou,
2001; Fisher, 2001; Koutselini, 1997, 2006, 2008a, 2008b, 2013; Papastephanou &
Koutselini, 2006; Onosko, 1991; Paul, 1992, 2005; Tsui, 2002). Those teachers, who
understand teaching as simply following guidelines in curriculum documents, do not seem
to teach thinking well (Pithers & Soden, 2000). In this framework, typical school
instruction is designed as though recall, mastering and memorizing content were equivalent
to knowledge (Beyer, 1988; Fisher, 2001; Koutselini, 2008a; Lai, 2011; Paul, 1992, 2005).
For example, teachers may keep lecturing over the assigned texts frustrated by their
students’ poor reading comprehension abilities (Bean, 2011), asking them to mechanically
complete exercises instead of letting them ‘do the thinking’ or asking them to think more
about an answer while they ask another student to give the answer (Chatzigeorgiou, 2001).
Paul (1995, 2005) asserts that the root of the problem is teachers’ confidence in didactic
teaching, for which there are many uncritically held assumptions, namely that i) students
learn how to think when they know what to think, ii) knowledge can be transmitted to
students without having to think it through for themselves, or iii) the process of education
is the process of storing content/factual knowledge in the head. As a result, ‘much
classroom activity fails to challenge students to use their minds in any valuable ways’
(Newmann, 1991, p. 330) since knowledge acquisition remains a major aim (Barnes, 2005)

while there is profound absence of thoughtfulness in classrooms (Newmann, 1991).



Furthermore, teachers at all levels of education may not be well-informed, educated or
equipped for the kind of teaching that promotes critical thinking (e.g. Astleitner, 2002;
Barak et al., 2007; Paul, 2005; Paul et al., 1997; Ruggiero, 2003; Savage, 1998; Stapleton,
2011). What the research reveals is that the majority of teachers does not understand the
concept of critical thinking or may not even realize that they lack a substantive concept of
critical thinking (Paul, 2005; Paul et al., 1997). In fact, critical thinking may mean different
things to different teachers (Stapleton, 2011). As Stapleton (2011) recently concluded,
precise understanding of critical thinking by teachers, as well as the instructional steps
required to achieve the aim of critical thinking, remain unclear. Lack of knowledge on how
to teach for critical thinking may not be the only reason for that (Ruggiero, 2003);
teachers’ insufficiency to be critical thinkers themselves so as to teach their students to
become critical thinkers may be the case (Paul et al., 1997). Therefore, when teachers have
a vague notion of critical thinking, they cannot easily design effective teaching lessons for
enhancing students’ critical thinking (Paul, 2005).

The significance of enhancing students’ critical thinking, since they are not learning the
critical-thinking skills they need, as well as the fact that teachers are not well-informed
and/or resistant to teaching for critical thinking and/or focused on teaching the prescribed
curriculum, emphasizes the need for research efforts focusing on examining ways to
empower teachers towards teaching for critical thinking. Besides, if we want to transform
the way students learn and enhance their critical thinking abilities, we must also help
teachers expand their own knowledge, skills and outlook. What the research reveals is that
teachers need to receive training, support and empowerment to substantially understand
what critical thinking is all about (Paul, 2005), how teaching is related to the development
of critical thinking, and how to design learning environments appropriate for teaching and
promoting critical thinking (Dewey & Bento, 2009; Ennis, 1987; Flores et al., 2012; Paul
et al., 1997; Shim & Walczak, 2012; Stapleton; 2011). Some researchers even reckon that
teachers need a detailed analysis of the required skills and desired learning activities for
designing effective learning environments to promote critical thinking (Frijhters, ten Dam
& Rijlaarsdam, 2008). What is important is that training efforts become more successful
when teachers are given ongoing developmental opportunities to (re)act and (re)think in
how to teach for critical thinking in actual classrooms (Abrami et al., 2008; Ennis, 1987;
Flores et al., 2012; McGuinness, 1999; Paul, 2005; Paul et al., 1997; Stapleton; 2011). As
Eisner (2000) would have said, improving teaching performance and enabling the teacher
to get better at what he or she does “requires the kind of fine-grained attention and

continuity of support that is provided to, for example, athletes, singers and actors” (p. 347).
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Very few critical-thinking efforts, which are recorded in different levels of education,
namely college, university, high-school or elementary level, aimed at implementing
professional development involving teachers’ training and empowerment (e.g. Barnes,
2005; Dewey & Bento, 2009; Zohar et al., 1994). Even though these critical-thinking
efforts were differently designed and enacted, they indicate a beneficial effect on teachers’
conceptual knowledge of critical thinking and ability to integrate critical-thinking skills in
class. Despite such positive findings, though, most of these studies involved self-selected
samples and self-reported data with no objective measures (i.e. classroom observations) of
change in teaching practice. In that sense, the very few instructional interventions in which
teacher training was documented did not investigate the extent to which the teacher
professional development was effective and/or impacted on teaching quality and student
learning. In addition, those studies were not clearly oriented in an integrated approach to
professional development (Creemers, Kyriakides, & Antoniou, 2013) based on which
teachers receive ongoing training and support on teaching for critical thinking through
meaningful learning experiences. Provided that “the likelihood of learning and the quality
of the learning outcome is determined by teachers’ activation” (Munro, 1999, p. 152), it
appears that there is a considerable gap in our knowledge about the conditions under which
elementary teachers could be activated on, and supported to teaching for critical thinking.
And further, it is still unclear how teachers’ activation and empowerment towards that kind
of teaching could result in better student critical-thinking outcomes, since few researchers
evaluate the impact of teacher professional development on student learning (Creemers et
al., 2013), especially in elementary education where research is lacking. In fact, critical-
thinking research efforts are mostly recorded in college, university or high-school level
while very few are recorded in primary education. Given the lack of empirical support for
success in fostering students’ critical thinking at the elementary level, the value of further

(intervention) critical-thinking efforts must be questioned.

In this line of reasoning, the present study aimed to develop a teacher professional
development programme in teaching for critical thinking and to empirically examine and
evaluate its effects on elementary students’ critical-thinking, exploring at the same time the
presuppositions, conditions, processes and difficulties in teaching for critical thinking. The
study is considered important since such kind of studies aiming at directly strengthening
elementary teachers’ knowledge of, and commitment to, teaching for critical thinking
through interventional participatory professional development processes so as to
consequently manage an effect on student critical-thinking outcomes are not frequent in the

field of educational research in general (Creemers et al., 2013).



To masterfully reach its aims, the study adopted, among others, the argument of
McGuinness (1999), who clarified the presuppositions of successful intervention
approaches incorporating teacher professional development, which mainly concern the
assurance of: a) a strong theoretical underpinning, b) well-designed and contextualized
materials and explicit pedagogy and, ¢) good teacher support. To further inform the
inquiry, the study also drew on the characteristics of an effective professional development
programme as pointed out by Creemers et al. (2013): a) a valid theoretical framework
linked to daily teaching and positively related to student progress, b) needs’ assessment of
participants, c) opportunities for teachers’ active engagement and feedback on their
performance, d) opportunities for collaboration and networking among the teachers of the
same school or class, e) sufficient duration of the programme combined with sustained
follow-up support, and f) evaluation of the programme’s impact on both the teaching
quality and students’ achievement.

Under this framework, the study lasted for an entire school year. Firstly, the 23 teacher
participants from 14 elementary schools, who volunteered to participate in the study, were
randomly assigned into two groups, the control and experimental groups, since the 14
schools were randomly allocated evenly to these two groups. Secondly, the critical-
thinking performance of their students aged 10-11 was assessed before the intervention
(pre-test) using a Student Critical-Thinking Instrument developed within the study. On a
third level, the intervention, that is, the teacher professional development programme on
teaching for critical thinking, took place. The programme was explicitly based on a
substantive concept of critical thinking and focused on progressive improvement of
instruction through developing teachers’ critical thought (Paul, 2005). Teachers in the
experimental group were engaged in a 6-month professional development where situated
learning and reflection aimed to support and empower them towards teaching for critical
thinking. In particular, teachers participated in 24 80-minute training sessions of initial,
interim and ongoing training during which they got continuous support on how to enhance
their students’ critical thinking in the elementary subject area of Language Arts on a school
basis. Neither support on how to teach for critical thinking was imposed nor were teachers
given a prescribed set of lessons; they were rather left free to filter and reflect upon the
critical-thinking knowledge-base and guidelines presented (Creemers et al., 2013) so as to
instructionally refine them and accordingly design their teaching for promoting critical
thinking. Besides, in-service teachers are central stakeholders to the improvement of
schooling (Eisner, 2000), and professionals whose practice should be informed by theory

and critical reflection (e.g. Creemers et al., 2013; Koutselini, 2006, 2015; McNamara,
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1990). Meanwhile, the teachers of the control group did not receive any kind of training in
teaching for critical thinking. On a fourth level, three classroom observations were carried
out for each teacher participant and thus a total of 69 observations (23 teachers x 3 times
each) took place using a Critical-Thinking Observation Tool that was developed and pilot-
tested within the study. The observations were spread out over the period that the
professional development programme in teaching for critical thinking took place
(November 2016, February 2016 and April/May 2016). Meanwhile, students’ critical-
thinking performance was again assessed by using a Reasoning Essay developed and pilot-
tested within the study as an interim test. After the participatory intervention study was
completed, all student participants (control and experimental) were again administered the
Student Critical-Thinking Instrument (post-test). And further, teachers in the experimental
group were asked to reflect upon their perceived ability to teach for critical thinking
through a Teacher Reflections’ Questionnaire after the completion of the programme.
During the lifespan of the professional development programme, the principal researcher
was taking notes in a reflective journal so that she could address the teacher participants’
needs, namely, their misconceptions, deficiencies and difficulties in teaching for critical
thinking, as well as to explore the presuppositions under which teaching for critical

thinking in elementary classes is facilitated.

Under this framework, the study aimed to examine whether, and to what extent, teachers’
empowerment on teaching for critical thinking could expand their scientific knowledge
base, encourage their critical reflection upon that knowledge (Creemers et al., 2013;
McLaughlin & Talbert, 2006), improve and orient their teaching towards the critical-

thinking objective and, consequently, have an effect on student critical-thinking outcomes.

Purpose of the Study

The purpose of the study was to develop a well-planned teacher professional development
programme in teaching for critical thinking and to empirically examine its effects on
elementary students’ critical-thinking, as well as to explore the presuppositions, conditions,
processes and difficulties in teaching for critical thinking in the subject area of Language
Arts. The findings of the study particularly refer to the impact of the intervention, that is,
teachers’ engagement in professional development in teaching for critical thinking, upon
three dependent variables: (a) student critical-thinking outcomes, (b) the quality of

teaching for critical thinking, as well as (c) teachers’ reflections upon their perceived



ability to teach for critical thinking. In particular, the purpose of the present study was
achieved by:

a) Designing and implementing the teacher professional development programme in
teaching for critical thinking. The programme was explicitly based on a substantive
concept of critical thinking (Facione, 1990a), and focused on progressive improvement of

instruction through developing teachers’ critical thought (Paul, 2005);

b) Examining and comparing the student critical-thinking outcomes within and between
the groups (control and experimental) before and after the completion of the intervention —

teachers’ engagement in professional development;

c) Analyzing the magnitude of the instructional effects on student critical-thinking
performance in relation to other teacher background characteristics (e.g. teaching
experience) and student background characteristics (e.g. sex, academic achievement);

d) Investigating the contribution of the ongoing teacher professional development in
teaching for critical thinking on the quality of teaching and teachers’ perceived ability to
enhance their students’ critical thinking.

Research Questions

1. Whether, and to what extent, did the teacher professional development programme in

teaching for critical thinking contribute to student critical-thinking outcomes?

2. What was the contribution of the teacher professional development programme in

teaching for critical thinking to student critical-thinking outcomes?

3. Whether, and to what extent, did the teacher professional development programme in
teaching for critical thinking improve teachers’ quality of teaching with regard to the

promotion of critical thinking?

4. What proportion of variance in student critical-thinking outcomes was attributable to the
student’s background characteristics, the teacher’s characteristics, and the professional

development programme effects?

5. Did the teacher professional development programme in teaching for critical thinking
empower teachers and enhance their perceived ability to promote critical thinking, as well

as their meaning-making towards teaching for critical thinking?



Importance of the Study

Critical thinking as an operative example of higher-order thinking (e.g. Astleitner, 2002;
Barak et al., 2007; Frijters, ten Dam, & Rijlaarsdam, 2008; Marin & Halpern, 2011,
Newmann, 1991; Niu, Behar-Horenstein & Garvan,, 2013; Tsui, 2002) that concerns,
among others, the core critical-thinking skills of interpretation, analysis, evaluation,
inference, explanation and self-regulation (Facione, 1990a) has always been a major
educational ideal (Abrami et al., 2008; Bailin & Siegel, 2003; Ku, 2009; Marin & Halpern,
2011; Swartz, 2003; Willingham, 2007). Critical thinking does not facilitate and enhance
higher-order learning for school success only (Bryan, 2000; Ennis, 2011; Facione &
Facione, 1994; Paul, 1992; Zohar et al., 1994; Zohar & Nemet, 2002), but also for lifelong
learning and the ability to deal effectively with a world of accelerating change and
complexity (Abrami et al., 2008; Angeli & Valanides, 2009; Beyer, 1988; Brookfield,
2003; Butler, 2012; Halpern, 1989, 2001; Paul et al., 1997; Tsui, 2002).

Nevertheless, educational reality is different in three levels. Firstly, although critical
thinking has been defined as a key competence and an essential goal of many recent reform
efforts (e.g. National Curricula in Cyprus and Greece), there is no clear elaboration as to
what it means and/or how it can be taught. For, these issues are frequently neglected or ill-
defined in curriculum discussions since they are rather controversial when made explicit
(Beyer, 1988; Ennis, 1997; Newmann, 1991). Secondly, students’ critical thinking, at all
levels of education, is inadequate (Flores et al., 2012; Paul, 1992, 2005; Pithers & Soden,
2000; Tsui, 2002; van Gelder, 2005). Students find themselves memorizing, recalling, and
mastering content (Fisher, 2001; Koutselini, 2008a; Lai, 2011; Paul, 1992, 2005; Tsui,
2002), performing poor reasoning skills (Nickerson, 1988; Philips, 1988), being ‘surface
readers’ focusing on facts and information instead of being ‘deep readers’ focusing on
meaning (Bean, 2011), and not effectively managing with reading and writing learning
situations for which critical thinking skills are required (Bean, 2011; Paul, 2005). In
addition, students do not recognize that their assertions, beliefs and statements have
implications and that evidence is needed to support them (Lai, 2011; Paul, 1992). National
results obtained from recent secondary school leaving examinations (e.g. Pancyprian
Examinations 2015) have revealed that the situation is not different in the context of
Cyprus, as students have not been doing well on thinking and reasoning in major subjects

such as Language Arts (e.g. essay writing).

Student poor critical-thinking outcomes are mostly related to deficient instructional

environments (e.g. Lai, 2011; Nickerson, 1988) often comprising inefficient instructional



variables (Tiruneh et al., 2014). Therefore, the third level concerns teachers, who are in
large part responsible for student inefficiency, since they may not be well-informed or
educated on how to foster critical thinking in their students (e.g. Astleitner, 2002; Paul,
2005; Paul et al., 1997; Stapleton, 2011) and/or resistant to teaching for critical thinking
(e.g. Ruggiero, 2003; Savage, 1998). And further, teachers seem to place emphasis on
teaching the content (Dewey, 1933; Fisher, 2001; Koutselini, 1997; Tsui, 2002), delivering
the prescribed curriculum (e.g. Chatzigeorgiou, 2001; Koutselini, 2006, 2008a, 2008b,
2013; Papastephanou & Koutselini, 2006; Paul, 1992), and distantly performing predefined
routine activities from which students and teachers are alienated (Koutselini, 1997), aims
that do not portray higher-order thinking and learning.

Under this framework, intervention is needed. Meta-analytic studies actually confirm that
critical-thinking teaching interventions can gradually improve students’ critical-thinking
skills although they present a small average effect size (e.g. Abrami et al., 2008; Bangert-
Drowns & Bankert, 1990; Niu et al., 2013). And even if strong effect sizes prove
unattainable, instructional interventions focusing on teaching for critical thinking ensure
that something worthwhile will have been taught. Nevertheless, discussion still continues
about how this kind of intervention can be realized more effectively and how teaching can
be improved so as to obtain more satisfying results (Niu et al., 2013; Wolcott et al., 2002).
Research shows that intervention efforts become more successful when teachers receive
training and support in preparation for teaching for critical thinking (e.g. Abrami et al.,
2008; Ennis, 1987; Flores et al., 2012; McGuinness, 1999; Paul, 2005; Paul et al., 1997,
Shim & Walczak, 2012; Stapleton; 2011), especially if they are expected to enhance their
students’ critical thinking (e.g. Ennis, 1987; Flores et al., 2012; Paul et al., 1997; Shim &
Walczak, 2012; Stapleton; 2011). Although several studies have revealed ‘what teachers
(could) do’, through exploring various instructional effects on the critical-thinking
outcomes of students mostly through intervention designs (e.g. Angeli & Valanides, 2009;
Daniel et al., 2005; Frijters et al., 2008; Lee et al., 2014; Malamitsa et al., 2009; Marin &
Halpern, 2011; Luckey, 2003; Yang, 2008), in the majority of them teachers were not
given ongoing training, feedback and support on teaching for critical thinking. Instead, the
instructional interventions were mostly carried out by the researchers. However, enhancing
students’ critical thinking does not depend only on carefully designed intervention studies
providing systematic opportunities to students to think but also on teachers, who should be
given ongoing developmental opportunities to (re)act and (re)think how to teach for critical
thinking (Barnes, 2005; Flores et al., 2012; McGuinness, 1999; Paul 2005).
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In fact, research has proven that teacher professional development programmes with an
emphasis on teachers’ training and empowerment have a positive impact on strengthening
teachers’ knowledge of the concept under study, be it thinking skills, critical thinking or
learning in general, and the application of this knowledge to practice (e.g. Barnes, 2005;
Dewey & Bento, 2009; Kyriakides et al., 2017a; Munro, 1999; Supovitz & Turner, 2000;
Zohar et al.,, 1994). In proof of that, there are teacher professional development
programmes aiming at developing teachers’ skills in order to enhance the quality of
teaching (e.g. Antoniou & Kyriakides, 2011; Creemers et al., 2013; Kyriakides et al.,
2017a; Munro, 1999) as well as several others aiming particularly at implementing critical-
thinking efforts (e.g. Dewey & Bento, 2009; Zohar et al., 1994, Barnes, 2005), that are
recorded. Some of them, even though differently designed and enacted, concern ‘the
Integrated Thinking Skills Project’ in the early 1990s at the Community College of Aurora,
Colorado (Barnes, 2005), the ‘Biology Critical Thinking Project’ at Israel (Zohar et al.,
1994) or the ACTS infusion intervention that dealt with activating children’s thinking
skills (Dewey & Bento, 2009). However, these are mostly recorded in college, university
or high-school level since most of the research on critical thinking has been confined to
secondary and post-secondary education, while some of them, even if recorded in primary
education, do not avoid falling into limitations (e.g. non including a control group by
which to compare findings) or being inadequately documented (e.g. Malamitsa, Kasoutas,
& Kokkotas, 2009). Under this framework, teaching critical thinking to kindergarten
through age-12 students is ripe for investigation (e.g. Flores et al., 2012), an argument that
partly proves the necessity of the present study, which addresses elementary students’ and

teachers’ needs with regard to the critical-thinking objective.

Another argument adopted in the present study that reveals its importance is that
“educational change depends on what teachers do and think” (Koutselini, 2008b, p. 31).
Although in the field of critical thinking there are studies dealing with ‘what teachers
think’, namely, dealing with teachers’ conceptions of critical thinking (e.g. Barak et al.,
2007, Paul et al., 1997; Stapleton, 2011), direct observation of actual teaching practices or
classroom observations during teachers’ empowerment and training on teaching for critical
thinking were not included in those studies, issues that the present study aims to address. In
addition, a lot of studies that examine classroom practice (e.g. Dewey & Bento, 2009;
Shim & Walczak, 2012; Zohar et al., 1994) tend to rely on self-reported data (either by
teachers or students) rather than observational data, as Tsui (2002) reckons. A relevant
study was that of Shim and Walczak (2012) that used college students’ self-reported gains

in critical thinking so as to examine the impact of certain instructional practices to the
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development of students’ critical-thinking skills without any class observations. Even if
their results from multinomial logistic regression analyses showed that certain instructional
practices (e.g. asking challenging questions) increased students’ self-reported critical
thinking abilities, the concern of whether self-report measures are valid or not remains
(Halpern, 2001). And that is because, as Shim and Walczak (2012) admit, students’ self-
reports may reflect students’ satisfaction with teaching experiences or their own perception
of their developmental levels and not an accurate standardized measurement of their actual
critical-thinking ability level. For minimizing the risk, Shim and Walczak (2012) used
direct measures of critical thinking (i.e. the Collegiate Assessment of Academic
Proficiency) as well, but again actual teaching was not recorded, nor was empowerment of
faculty’s instructional practices attempted. In a similar vein, while Zohar et al. (1994)
found that students who participated in the Biology Critical Thinking Project improved
their critical-thinking skills compared to their initial level and compared to their
counterparts in the control group, classroom observations were not reported. Instead, Zohar
et al. (1994) asked teachers of the experimental and control group to report one lesson per
week so as to examine whether the teaching strategies used in the Biology Critical
Thinking Project influence the learning environment. But again, only self-reported data are

recorded, which could have been more valid if classroom observations had taken place.

Taking into account all the argumentative discourse put forth, the present study is
considered important since it aimed to empirically examine whether (and to what extent)
the teacher professional development programme in teaching for critical thinking
developed within the study could contribute to the student critical-thinking outcomes on
the one hand, and teacher effectiveness in teaching for critical thinking, on the other. In
this respect, the major premise that the present study adopts is that any teacher professional
development programme aiming at supporting teachers to address the issue of enhancing
students’ critical thinking should be able to empirically examine whether the effort is
achieving the desired effects (Barnes, 2005). Moreover, in the field of educational research
in general, very few researchers evaluate the impact of teacher professional development
on student learning (Creemers et al., 2013). The present study aims to evaluate the impact
of the teacher professional development programme mainly through: i) pre- and post-
assessment of student critical thinking performance, ii) classroom observations, and iii)

teachers’ reflections upon their perceived ability to promote critical thinking.

Furthermore, the present study is considered important in that it aimed to explore the
presuppositions, conditions, processes and difficulties in teaching for critical thinking in

the elementary subject area of Language Arts that was purposefully chosen. Besides, little
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is known about whether the elementary Language Arts course, that might be expected to
promote student critical-thinking, actually improves critical thinking. In this line of
reasoning, the present study extends previous work, which has mainly focused on solely
identifying instructional factors that have an impact on students’ critical thinking, and/or
fragmented training programmes focusing on mastery of knowledge and certain teaching
skills identified as effective for “delivery” in order to promote critical thinking (e.g. Dewey
& Bento, 2009; Zohar et al., 1994). Conversely, it placed emphasis on providing
elementary teachers with ongoing developmental opportunities to (re)act and (re)think in
actual classroom environments where they could refine the critical-thinking principles of
the programme into practice. The ultimate goal was to evaluate the effects of that kind of
professional development on the quality of teaching and consequently on the student
critical-thinking outcomes. Besides, research shows that when teachers are given ongoing
developmental opportunities to (re)act and (re)think in actual classrooms, instructional
effects become even stronger (Barnes, 2005; Flores et al., 2012; McGuinness, 1999; Paul
2005).

From another perspective the present study is considered important since it took into
account that both teachers’ willingness to incorporate critical-thinking based instruction as
well as explicit strategies to do it effectively, are needed to maximize the instructional
effects (Abrami et al., 2008). With regard to the latter, “it appears that critical thinking
skills do not develop unless explicit and deliberate efforts are invested in developing them”
(Zohar et al., 1994, p. 184), something the present study takes into account. And more
importantly, something that the study also considers is that, if critical thinking is to be
taught, you need to find available (given the political, economical, educational conditions),
and ones who are sympathetic to teaching for critical thinking and willing teachers to
(learn how to) do so (Barnes, 2005; Ennis, 1997). Despite the fact that engaging teacher
participants, who are actually interested in the concept under study, might be considered as
a research limitation, since research results cannot be generalized, the study is enacted in
this way for two reasons. Firstly, teacher participants’ positive disposition towards self-
direction of change in practice provides an impetus for their involvement in the programme
(Barnes, 2005; Munro, 1999). In accordance to that, the study of Karagiorgi and Symeou
(2007), which examined, among others, the motives of teachers in Cyprus for participating
in in-service training, revealed that teachers’ personal need for development and the need
to become better qualified influence their decision to get involved in professional
development programmes the most. Besides, “to learn from others implies that one

expresses a willingness to listen to what others have to say and, in turn, that others would
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listen to what one has to say — that is learning in itself is an intersubjective activity”
(Waghid & Davids, 2013, p. 9). Secondly, the study pursued teachers’ empowerment on
teaching for critical thinking so that insights for new action and reflection can be provided,
while both the teacher participants and the principal researcher were encouraged to actively
build up new knowledge (Koutselini, 2008b) with regard to teaching for critical thinking.
In that vein, in an effort to fill the void in the literature, the present research study is
important since it seeks to develop an awareness of how to prepare teachers towards
teaching for critical thinking in elementary classroom environments. From another point of
view, the study seeks to understand how teacher participants engaged in professional
development explore their conceptions about critical thinking and teaching for critical
thinking and refine the critical-thinking principles into practice.

Significance of the Study

Considering that critical thinking is a major purpose of education (e.g. Abrami et al., 2008;
Bailin & Siegel, 2003; Ku, 2009; Marin & Halpern, 2011; Swartz, 2003; Willingham,
2007), which is thought to be the result of teaching and training (e.g. Halpern, 1989;
Swartz, 2003; van Gelder, 2005), the quality of teaching should be assessed based on the
extent to which students’ critical thinking is enhanced. Besides, teaching is effective (or
not) for helping students achieve particular kinds of learning objectives that should be
described and measured as precisely as possible (Hiebert & Grouws, 2007). To this end, if
instruction and teachers’ teaching skills on teaching for critical thinking are progressively
improved, then student critical-thinking outcomes will be progressively improved as well.
Thus, the main aim of the study focused on i) developing a teacher professional
development programme in teaching for critical thinking, ii) empirically examining its
effects on student critical-thinking outcomes, and iii) exploring the presuppositions,
conditions, processes and difficulties in teaching for critical thinking in the subject area of

Language Arts. In that vein, the significance of the study rests on three levels.

On a first level, there is a theoretical contribution since the study reinforces our knowledge

with regard to the concept of critical thinking and student critical-thinking performance on
the one hand, and the principles of a critical-thinking based instruction, on the other. In
addition, the study provides support for the conditions under which elementary teachers’
knowledge of, and commitment to, teaching for critical thinking can be empowered. With

regard to the first point, the present study complies with the need stressed by meta-analytic
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studies for adopting a clear operational definition for critical thinking in an intervention
effort (e.g. Abrami et al., 2008; Bangert-Drowns & Bankert, 1990; Behar-Horenstein &
Niu, 2011; McMillan, 1987; Niu et al., 2013). For, critical thinking is ill-defined (Kennedy
et al.,, 1991) in many ways based on different theoretical paradigms (e.g. Ennis, 1987,
1989; Facione, 1990a; Halpern, 1998, 2002; Kurfiss, 1988; Lipman, 1988; Paul, 1981,
1992; Siegel, 1985; Sternberg, 1986). Based on the critical thinking definition adopted, the
one derived from a two-year Delphi research project, which took place back in the 90s
under the sponsorship of the Committee on Pre-College Philosophy of the American,
Philosophical Association (Facione, 1990a), the study sheds light on how that definition of
critical thinking was used to define the student critical-thinking performance. In that sense,
the student critical-thinking performance is determined by the competence of the student to
use the critical-thinking skills of analysis, interpretation, evaluation, inference, explanation
and self-regulation (Facione, 1990a) for deriving from what he/she reads and perceives and
expressing in what he/she writes and says quantity and quality of meaning (Bean, 2011;
Lipman, 1988; Paul, 2005). Furthermore, the study sheds light on the ways the particular
definition of critical thinking was filtered to guide the design, the content and the tasks
included in the main Student Critical-Thinking Instrument developed within the study for
assessing student gains in critical thinking. And further, the present study sheds light on
how the particular definition of critical thinking was substantively used to assure the strong
theoretical underpinning of the teacher professional development programme. With regard
to the latter, the present study also sheds light on effective processes and participative
procedures for teacher professional development. Based on the integrated approach
incorporating direct instruction on solid scientific knowledge, peer coaching, and reflection
(Creemers et al., 2013; Munro, 1999), that was used for its development, the programme
aimed to involve procedures that diminish external control and ready-made knowledge
and, rather, promote collaborative participation and meaning making (Creemers et al.
2013; Koutselini, 2008b). Besides, good practice has long pointed to the need for changing
the in-service teacher education by including networks of teachers, peer coaching and a
thorough exploration of evidence in relation to children’s learning (McGuinness, 1999).
Provided that the study addressed the need for change in the teachers’ training culture
emphasized during the last few years (e.g. Karagiorgi & Symeou, 2007; Koutselini, 2008b,
2015), the design, content and activities incorporated in the programme provide a scientific
theoretical background on effective professional development in teaching for critical
thinking that can be used for the development of similar training schemes and/or modules

in the future. Lastly, the study sheds light on how a critical-thinking based instruction is
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defined. In particular, the study reveals the minimum requirements or principles of
teaching for critical thinking that were used as content principles in the professional
development programme, while filtered as teaching criteria included in the Critical-
Thinking Observation Tool (CTOT). The CTOT is thoroughly discussed in Chapter I11.

On a second level, there is a methodological contribution since the study reinforces
existing knowledge with regard to the assessment of student critical-thinking performance
and the evaluation of a critical-thinking based instruction. The study’s contribution to the
latter concerns the development of the observation tool (CTOT) designed within the study
and used as a measure of teacher effectiveness in teaching for critical-thinking on the one
hand, and as a measure of the impact of that teaching practice on students, on the other.
The conceptual structure (meaning and validity) of the observation tool (CTOT) was
evaluated while it was tested whether it was targeted correctly. Along this line of
reasoning, the observation tool can be useful for researchers and practitioners interested in
the assessment of the instructional quality determined by certain instructional factors,
which are consistent with a critical-thinking based instruction and may predict or have an
effect on student critical-thinking outcomes. The second methodological contribution of
the study concerns the development of the Student Critical-Thinking Instrument. For the
development of the instrument, the study particularly adopted two arguments: McMillan’s
(1987) argument, that it is necessary the measurement of critical thinking to coincide
closely with what the intervention seeks to improve (McMillan, 1987), as well as Ennis’
(1993) argument that open-ended assessment is better adapted to do-it-yourself test makers
that are usually more comprehensive. The Student Critical-Thinking Instrument (SCTI)
asked students to incorporate source material and background knowledge so as to apply
core critical-thinking skills. In addition, its conceptual structure (meaning and validity) was
evaluated while it was tested whether it was targeted correctly. The SCTI was used along
with an additional open-ended argumentative in nature critical-thinking measure, a
Reasoning Essay, also developed within the study, which served as an interim testing. In
that sense, both critical-thinking instrument(s) developed within the study can be used by
teachers, researchers and/or practitioners for diagnosing strengths and weaknesses of
students’ critical-thinking abilities. Besides, lack of knowledge about the critical-thinking
skills elementary students can apply if directed by their teachers could be largely attributed
to the absence of suitable assessment tools for these elementary-student populations (Ennis
& Weir, 1985). In addition, such kind of tools and instruments, once developed, can also
become instructional and be used as teaching materials, such as other widely known

instruments (e.g. Ennis-Weir Critical Thinking Essay, Ennis & Weir, 1985). From another
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point of view, another methodological contribution of the present study concerns the
combination of data analysis techniques used. Provided that there was a deliberate data
collection from two levels, namely, from the teacher and the student, the study employed
both quantitative and qualitative methods to tap multiple sources of data. In particular,
Rach Analysis Psychometric Techniques were used to create two scales, namely the
student critical-thinking performance (pre-test and post-test scale) and the teaching quality
scale. The Rasch model was considered appropriate for determining these two scales since
it enables researchers to test the extent to which the data meet the requirement that both the
performances on each item of an instrument and the difficulties of the relevant items, form
a stable sequence (within probabilistic constraints) along a single continuum (that is, if the
students’ measures and the item difficulties could be represented on the same scale)
(Kyriakides, Crreemers, Papastylianou & Pastou, 2014). Provided that contemporary
research in the field of teacher effectiveness encourages multilevel multidimensional
statistical analyses (e.g. Creemers & Kyriakides, 2006; Kyriakides et al., 2017a;
Kyriakides et al., 2017b), multilevel modeling techniques were also used to disentangle the
student, class (teacher), and school variance components, since the study’s data were
nested; namely, students within classes/teachers. The main aim was to explore the extent to
which the differences in student critical-thinking performance between the experimental
and control groups were accountable for by factors related either to the school,
class/teacher or student characteristics, since multilevel analysis allows the use of
covariates measured at any of the levels of a hierarchy (Huang & Moon, 2009; Kyriakides
& Charalambous, 2004). In that sense, multilevel analyses leaded the study to rich
contextual evidence of the types of instructional factors that were associated with the

reported gains in student critical-thinking outcomes.

On a third level, there is a practical contribution since the results and findings of the study

benefit both the teacher and the student. Eventually, the aim of the professional
development programme was to stimulate teachers to teach purposefully for critical
thinking (sometimes differently from what they have been used to) so as to achieve gains
in students’ critical thinking. In this respect, the findings of the study reveal teaching
experiences resulting in improved critical thinking and provide empirical background for
reflection and reform on the praxis of teaching for critical thinking. In particular, the
findings of the study reveal how teaching is related to the development of students’ critical
thinking, how students come to master certain critical-thinking skills and/or how these can
be combined, as well as the roles teachers should take during teaching. In addition, certain

instructional factors related to gains in critical thinking, as well as effective teaching
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methods, strategies, and/or teacher behaviors that positively enhance student critical-
thinking outcomes, come to light, which is very important especially in elementary
education, where research on critical thinking is lacking. Even more, the new
contextualized knowledge about teaching for critical thinking that emerges from the
present study is generated through praxis, something that is missing from the non-
reflective paradigm of teacher education and teacher professional development (Creemers
et al., 2013; Koutselini, 2008b). In that vein, information of this sort would allow teachers
and educators to make informed decisions about how to teach for critical thinking in their
classrooms in the subject area of Language Arts, in particular, and in a variety of other
contexts and subjects in general.

Originality of the Study

No other research, to my knowledge, has set out in Cyprus elementary education to i)
develop a teacher professional development programme in teaching for critical thinking
based on a substantive concept of critical thinking and focused on progressive
improvement of instruction (Paul, 2005), ii) engage teachers in this kind of professional
development on a school basis to strengthen their knowledge of, and commitment to,
teaching for critical thinking during a school year, iii) empirically examine its effects on
student critical-thinking outcomes and teacher effectiveness in teaching for critical
thinking, and iv) explore the presuppositions, conditions, processes and difficulties in
teaching for critical thinking in the subject area of Language Arts. In that vein, the study

produces new knowledge and its originality lies in three levels.

Firstly, the study develops a well-planned teacher professional development programme in
teaching for critical thinking by adopting ideas, that is, theoretical and methodological
orientations, implications and perspectives from the fields of curriculum studies (e.g.
Hargreaves, 1991; Tyler, 1949) and teacher professional development (e.g. Creemers et al.,
2013; Day, 1999; Desimone, 2009; Guskey, 2003; Koutselini, 2008b; Kyriakides,
Christoforidou, Panayiotou & Creemers, 2017a). In particular, from the field of curriculum
studies basic information with regard to the development and the design of the intervention
programme in terms of the steps or phases followed, as well as the core elements that need
to be taken into account for its development, is drawn. These elements briefly concern the
programme’s purpose (goals and objectives), content, methods or learning experiences and

evaluation (Tyler, 1949), which are put in constant interaction. And further, the study
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accommodates for the programme’s manageability and coherence (Hargreaves, 1991).
From the research field of teacher professional development, information with regard to
the integrated approach, the main elements of which concern providing teachers with the
scientific knowledge base on the one hand, and encouraging their critical reflection upon
that knowledge, on the other (Creemers et al., 2013), is drawn and used for the
development of the teacher professional development programme. Moreover, the study
drew upon ideas from the disciplines of philosophy, psychology and education for
determining the content core of the programme. The content of the teacher professional
development programme was the outcome of certain processes: i) adopting a clear
operational definition of the concept of critical thinking (Facione, 1990a) so as to ensure a
strong theoretical underpinning for the programme that would delineate its substance
(Creemers et al., 2013; McGuinness, 1999); ii) investigating instructional paradigm(s)
and/or teaching skills, methods, strategies, or tactics that if employed, could enhance
critical thinking in class, and iii) clarifying the presuppositions and/or principles for a
critical-thinking based instruction, recommendations that several meta-analyses in the field
of critical thinking have made (e.g. Abrami et al., 2008; Bangert-Drowns & Bankert, 1990;
Behar-Horenstein & Niu, 2011; Niu et al., 2013).

Secondly, the study aimed to empirically examine and evaluate the effectiveness of the
teacher professional development programme. To this end, the study collects empirical
data from two levels, namely, from the teacher and the student, something that the research
in the field of teacher effectiveness in general, encourages (e.g. Creemers & Kyriakides,
2006; Creemers et al., 2013). On the one hand, teachers were empowered to teach for
critical thinking with a view to substantially understand what critical thinking is all about
and how teaching can be oriented towards the promotion of critical thinking. On the other,
students were given opportunities to improve their critical-thinking skills through
instruction that was gradually improving (Creemers et al., 2013; Paul, 2005). Therefore,
the distinctive feature of the study is that the impact of the intervention - teacher
professional development programme upon the dependent variables of student critical-
thinking outcomes and teacher effectiveness in teaching for critical thinking is evaluated.
In accordance to that, the study uses a combination of factors (e.g. teachers’ engagement in
professional development) and effects (e.g. student critical-thinking outcomes) in the
research design, something that makes the discussion of the results more interesting. Even
more, identifying relationships between processes (i.e. teaching practice) and products (i.e.
what students learn) has always been important in spite of the difficulties and challenges

that researchers engaged in that kind of work face (Hiebert & Grouws, 2007).
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Thirdly, the study takes into account the argument that teaching is best seen as a system of
interacting features rather than a collection of independent features that may alone have an
impact on student learning (Creemers et al., 2013; Hiebert & Grouws, 2007). To this end,
the study is innovative in that it considers important to examine whether (and to what
extent) certain contextual variables, either student- (e.g. academic achievement) or teacher-
related (e.g. teaching experience), in relation to teachers’ engagement in professional
development, account for the improvement of student critical-thinking outcomes as
measured in the post-intervention. In that way, the study focuses on other contextual
variables that could potentially predict the treatment effect size as well.

Main Assumptions

The present study adopts two main assumptions that were granted as presuppositions for
the research procedures to take place. Firstly, the study adopts the widely supported belief
that critical thinking can be taught, learned and developed with practice (e.g. Barnes, 2005;
Halpern, 1989; Swartz, 2003; van Gelder, 2005). Secondly, the study accepts that teachers
can address student poor critical-thinking outcomes and achieve gains given that they are
purposefully empowered on how to teach for, and promote, critical thinking in class
(Abrami et al., 2008; Ennis, 1987; Flores et al., 2012; McGuinness, 1999; Paul, 2005; Paul
et al., 1997; Stapleton; 2011).

With regard to the first assumption of the study, researchers stress that students will not
eventually and spontaneously become good critical thinkers unless there is a deliberate
critical-thinking based instruction (Angeli & Valanides, 2009; Astleitner, 2002; Garside,
1996; Halpern, 1998; Kennedy et al., 1991; Prawat, 1991; Swartz, 2003). In addition,
research has proven that learners, who persistently and purposefully receive critical-
thinking based instruction, that is cautiously planned and effectively implemented and with
strong commitment from teachers, generally do have better critical-thinking outcomes than
others, who do not undergo such instruction (Barak et al., 2007; Nickerson, 1984;
Sternberg & Bhana, 1986). In fact, students of different ability levels can benefit from such
an instruction (Kennedy et al., 1991). A deliberate instruction that is based on a substantive
concept of critical thinking is more likely to promote the acquisition of substantive
knowledge (Paul, 2005) and motivate meaningful, memorable connected learning of
relevant thinking skills and content (Ennis et al., 1985, 2004, 2005; Yeh, 2001). Besides,

teaching is effective (or not) for helping students achieve particular kinds of learning
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objectives (Hiebert & Grouws, 2007), in that case, critical thinking. In fact, students are
not motivated towards learning when they see no value in it (Elder, 1997). Conversely,
they respond to instruction that invites them to use that kind of knowledge so as to make
sense of important human issues and questions (Kurfiss, 1988) since teaching should be
seen as ‘a caring, flexible representation of the different aspects of reality, in which
students experience the whole and reflect on self and others’ (Papastephanou & Koutselini,
2006, p. 162), a view that is consistent with the educational discourse on critical thinking.
In this respect, success in instruction is deeply connected to the intellectual quality of
student learning and student gains in the ability to think critically (Elder & Paul, 2010).

With regard to the second assumption of the study, which is in accordance with the first
assumption, research reveals that teachers have the power to enhance students’ critical
thinking more than tests, texts, curriculum, or schedule (Savage, 1998). Besides, that was
what Bruner (1960) claimed years ago when he was asked to discuss curricula, as curricula
should primarily address teachers, since any effect of curricula on students would come
through their effect on teachers. In that vein, students’ critical thinking can be enhanced
only when teachers have in-depth understanding of what critical thinking entails or is about
and, consequently, can effectively integrate critical-thinking principles in their teaching.
Besides, “one cannot effectively teach what one does not understand ” (Flores et al., 2012,
p. 221) while as Facione (1990c) puts it, who teaches critical thinking is less important
than knowing how to teach it. Nevertheless, if one wants to improve reasoning, it means
that he/she needs to be in a position to distinguish good reasoning from bad (Philips,
1988). Therefore, both matter, since the ‘who’ cannot be entirely separated from his/her
instructional essence. For example, if teachers do not understand that students must think
their way through what they read and what they write (reading closely and writing
substantively), they cannot design learning environments for promoting critical thinking
(Paul, 2005). For that reason, teachers should and could be engaged in professional
development in teaching for critical thinking. As Paul (1992) verifies based on his
experience as a trainer, teachers whom he has worked with have been able to successfully
remodel standard lessons of kindergarten through high school to infuse critical-thinking
objectives when they were engaged in a well-planned and concerted professional
development. Besides, research findings reveal that teachers can improve their teaching
skills and have a significant impact on student achievement, given that they undergo
appropriate treatment and participate in effective professional development programmes
(Antoniou, Kyriakides, & Creemers, 2011; Munro, 1999).
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Definitions of Terms

The present study has been motivated by certain theoretical underpinnings that refer to the
following main key-concepts and terms.

Critical Thinking

According to the Delphi Report on critical thinking, which was the outcome of a two-year
Delphi research project involving 46 experts in thinking, critical thinking is a purposeful
reflective process during which a person forms a self-regulatory judgment so as to decide
what to believe or do in a given context (Ennis, 1987, 1989, 1991; Facione, 1990a). In
doing so, that person uses a set of cognitive skills, namely, analysis, interpretation,
evaluation, inference, explanation, as well as self-regulation processes and their respective
sub skills (Facione, 1990a; Facione & Facione, 1994). In short, critical thinking is essential
as a tool of inquiry (Facione, 1990) that can assure competency in the core critical-thinking
skills. Those skills are not used in any order. Rather, they exist conjointly and
complementarily (e.g. Bernard et al., 2008; Ennis et al., 1985, 2004, 2005; Facione, 1990a,
2000; Zohar et al., 1994), something that manifests the non-linear character of CT (e.g.
Ennis et al., 2005, 2004, 1985; Facione, 2000; Facione & Facione, 1996; Prawat, 1991).

Student Critical-Thinking Performance

Student critical-thinking performance is determined by the quantity and quality of meaning
that the student derives from what he/she reads and perceives (deep understanding) and
that he/she expresses in what he/she writes and says (substantive writing) (Bean, 2011;
Lipman, 1988; Paul, 2005) by using a combination of core critical-thinking skills (Facione,
1990a; Paul, 2005). These skills concern interpretation (=decoding significance; clarifying
meaning; categorizing), analysis (=identifying and comparing ideas; identifying and
analyzing arguments), evaluation (=assessing claims and arguments), inference (=querying
evidence; conjecturing alternatives; drawing conclusions), explanation (=stating results;
explaining procedures; generating and presenting arguments), and self-regulation processes

(=self-examination and self-correction) (Facione, 1990a).

Teaching Approaches

Teaching approaches refer to broad instructional categories and frameworks on how to
teach for critical thinking, that is, whether critical thinking should be taught separately
from a school subject-matter course (the general approach), be explicitly infused in

22



instruction in school subject-matter areas or courses (the infusion approach), result from a
student’s deep immersion in the subject-matter area (the immersion approach) or be taught
as a combination of the general with either the infusion or immersion approach (the mixed
approach) (Ennis, 1989).

The Mixed Teaching Approach

The mixed teaching approach refers to teaching critical-thinking skills directly as a
separate goal and/or explicitly in the context of their use or application to specific subject-
matter courses and/or other content (e.g. Ennis, 1989, 1997; Plath et al., 1999). Under it,
students are involved in subject-specific critical thinking instruction, but there is also a
separate thread (within the course) aimed at teaching general principles of critical thinking
(Abrami et al., 2008; Ennis, 1989, 1997). In short, the mixed approach refers to a
combination of the general approach with either the infusion or the immersion approach
(Ennis, 1989). The infusion approach calls for explicitly and directly teaching for critical-
thinking skills within a subject aimed at not just encouraging students to think about what
they are learning, but also at helping them to become aware of what processes this involves
so that they can improve how they think for long-lasting effects (e.g. Brown, 1997; Dewey
& Bento; 2009; Ennis, 1989; Swartz, 2003). On the contrary, the immersion approach,
although it is a similar thought-provoking kind of subject-matter instruction in which
students get deeply immersed in the subject, does not make the general critical-thinking
skills and principles explicit (e.g. Angeli & Valanides, 2009; Ennis, 1989; Prawat, 1991).

Critical-Thinking Based Instruction — Teaching for Critical Thinking

The critical-thinking based instruction is oriented towards teaching for critical thinking and
is determined by certain instructional factors and principles related to the critical-thinking
objective. These briefly concern: a) setting a certain context in the lesson (i.e. material
understanding, making an evaluative judgment, solving a problem or making a decision)
under which one would engage in critical thinking (Ennis, 1989, 1991; Facione, 2011;
Fischer et al., 2009; Shim & Walczak, 2012), b) explicitly teaching for critical thinking
(Ennis, 1989; McGuinness, 1999; McTighe, 1985; Swartz, 2003; Zohar et al., 1994) by
stressing the language of the thinking process and using explicit prompts and critical-
thinking concepts (Bailin et al., 1999a; Swartz, 2003), c) purposefully integrating critical
thinking into content instruction (Plath et al., 1999; Swartz, 2003; Zohar et al., 1994), d)

providing students with opportunities to practice critical thinking in structured challenging
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tasks and critical-thinking rich activities (Plath et al., 1999; Swartz, 2003; van Gelder,
2005), e) using teaching strategies and modeling that enable students to use the right type
of thinking at the right time for skillful critical-thinking performances (Swartz, 2003;
Willingham, 2007), and f) building a learning environment of thoughtfulness and self-
reflection (Newmann, 1991; Plath et al., 1999; Swartz, 2003) that also enhances an
aporetic side of thought (Papastephanou & Angeli, 2007).

Teacher Professional Development Programme in Teaching for Critical Thinking

The teacher professional development programme in teaching for critical thinking is
explicitly based on a substantive concept of critical thinking (Facione, 1990a) and focused
on progressive improvement of instruction through developing teachers’ critical thought
(Paul, 2005). In particular, the programme is developed based on an integrated approach to
professional development the major elements of which concern providing teachers with the
scientific knowledge base and encouraging their critical reflection upon that knowledge,
which is mainly based on their teaching experiences (Creemers et al., 2013). According to
the design of the programme, teachers participated in 24 training meetings - sessions of
initial, interim and ongoing training during which they were getting continuous support on
how to enhance their students’ critical thinking in the elementary lesson of Language Arts.
The training sessions took place from November 2016 to May 2017 on a school basis and
were aligned both horizontally and vertically, outlining a sequence of themes and
providing a clear scope upon what areas teacher participants would be empowered. More
specifically, teacher participants, either individually or as a group (in case there was more
than one teacher participant at a school), participated in a training session once a week, for
80 minutes each time. Every training session was carried out in an interactive way, while
there was both a theoretical and practical part, as well as a reflective part where

instructional implications of critical thinking were discussed.

Outline of the Study

The study is organized into six chapters. Chapter | briefly explains the research
background and provides the rationale for the selection of the research area. Moreover, the
first chapter contains the research purpose, objectives and research questions and gives

insight into the importance, the significance and the originality of the study.
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Chapter Il constitutes a literature review, and accordingly, contains the theoretical
framework(s) of the research area. In particular, the second chapter contains definitions of
critical thinking and sheds light on the development and practice of critical thinking. In
addition, viewpoints of theory and research with regard to the teaching for critical thinking,
that is, teaching approaches, methods/strategies and teacher behaviors, are presented in a
logical manner. Moreover, the second chapter presents theoretical approaches and research
findings on teacher professional development while research efforts involving teacher
professional development programmes in critical thinking are presented as well. At the end
of the chapter the research agenda is set.

Chapter 111 addresses research methodology. The third chapter explains the method chosen
and contains information on the participants, the data collection procedures, the
intervention study and the choice and implementation of data collection methods and
instruments. The data analysis aspect of the study and discussions of ethical considerations
are also included in the third chapter.

Chapter 1V contains a presentation of the primary data findings and results, which is
facilitated through tables and figures. Brief discussions are included to explain each table.
Data findings and results are organized based on the research questions and the type of

data, namely, the qualitative and quantitative data obtained.

Chapter V consists of a discussion of the results. In the fifth chapter, findings of the
literature review are compared to primary data findings while the chapter summarizes the
level of achievement of the research purpose and objectives. In addition, this chapter

acknowledges the limitations of the study.

Chapter VI briefly and critically discusses the main conclusions of the study. And further,

the chapter highlights the scope for future studies in the same research area.
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CHAPTER I
REVIEW OF THE LITERATURE

Chapter Il provides a review of the literature organized into three parts. In part one
definitions of critical thinking, philosophical, psychological and educational conceptions of
critical thinking, explanations on the critical-thinking skills and dispositions, as well as
aspects of critical thinking development, are presented. Part two focuses on thoroughly
presenting aspects of teaching for critical thinking, that is, teaching approaches, teaching
strategies and principles for a critical-thinking based instruction, as well as aspects of
critical thinking assessment. In part three theory and research on teacher professional
development is presented and teachers’ conceptions of critical thinking are mentioned.
Chapter 11 ends by summarizing the main points included in the chapter and setting the
research agenda of the study. Figure 2.1 presents the theoretical framework of the study.

Teacher Professional
Development

Teaching for Critical
Thinking

The Concept of Critical
Thinking

- Teachers’
Conceptions of Critical
Thinking

- Philosophical,
Psychological and
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- Teaching Approaches
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-Critical-Thinking Skills
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- Principles for a Critical-
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instruction; Explicit
teaching; Setting a
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practice; Modelling;

Learning environment of

thoughtfulness and self-

reflection]

- Integrated
Approach to
Professional

Development

- Direct instruction on
scientific knowledge
base ; Critical
reflection; Peer
coaching

Figure 2.1. The theoretical framework of the study

The Concept of Critical Thinking: Definitions and Explanations

Despite its fame as a major educational objective, critical thinking has always been a
complex and contested construct for cognitive scientists, philosophers and psychologists
26



(Abrami et al., 2008; Brookfield, 2003; Daniel et al., 2005; Fasko, 2003; Nickerson, 1988;
Pithers & Soden, 2000; ten Dam & Volman, 2004) as well as for educators. Critical
thinking is ill-defined (Kennedy et al., 1991) since it has been developed in many ways and
directions based on different theoretical paradigms (e.g. Ennis, 1987, 1989; Facione,
1990a; Halpern, 1998, 2002; Kurfiss, 1988; Lipman, 1988; Paul, 1981, 1992; Siegel, 1985;
Sternberg, 1986). In fact, the concept of critical thinking has been developing over
hundreds of years (Fisher, 2001) and its origins lie in ancient Greece (from the teaching
technique of Socrates, Plato, Aristotle, and the Greek skeptics) and can be traced also to
Descartes (Costa, 2003; Fasko, 2003; Fisher, 2001; Presseisen, 1986; Staib, 2003) and,
more recently to John Dewey (Paul et al., 1997). Dewey defined critical thinking as
‘reflective thinking’ (Fisher, 2001), that is an instrumental version of critical thinking
according to Keeley, Browne, and Kreutzer (1982). John Dewey (1933), the American
philosopher, psychologist and educator, who is considered to be the father of the modern
critical-thinking tradition, described critical thinking as “an active, persistent and careful
consideration of a belief or supposed form of knowledge in light of the grounds which
support it and the further conclusions to which it tends” (p. 9). His definition and ideas on
thinking gave ground to the development of learning goals stressing understanding and
critical thinking rather than rote learning and blind acceptance (Garnham & Oakhill, 1994).

Based on Fischer’s (2001) unpacking of Dewey’s definition, critical thinking is essentially
conceptualized as an active process in which you think things through for yourself without
receiving them passively by someone else. Indeed, nearly all cited definitions of critical
thinking emphasize the active and reflective nature of critical thinking (e.g. Ennis, 1987,
1989; Halpern, 1998; Paul, 1992; Swartz, 2003). For example, Paul, Binker and Weil
(1990), defined critical thinking as a disciplined, self-directed thinking coming in two
forms: “If disciplined to serve the interests of a particular individual or group, to the
exclusion of other relevant persons and groups, it is sophistic or weak sense critical
thinking. If disciplined to take into account the interests of diverse persons or groups, it is
fair minded or strong sense critical thinking” (p. 361). Similarly, Scriven and Paul (1987)
assert that critical thinking is an intellectually disciplined process of actively and skillfully
conceptualizing, applying, analyzing, synthesizing, and/or evaluating information gathered
from or generated by observation, experience, reflection, reasoning, or communication, as
a guide to belief and action. In this context, Fisher and Scriven (1997) contend that
“critical thinking concerns a skillful and active interpretation and evaluation of
observations and communications, information and argumentation” (p. 21). Fisher (2001)

even argues that the reflective nature of critical thinking can also be evaluative, involving
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both criticism and creative thinking since, for example, one often has to be imaginative and
creative about alternatives when evaluating arguments. Along the same line of reasoning,
Zoller (1999) describes critical thinking as reflective evaluative thinking, in terms of what
to accept (or reject) and what to believe in, followed by a decision of what to do (or not to
do) and the subsequent act of taking responsibility for both the decisions made and their
consequences. As Ruggiero (2003) explains in a more practical way, critical thinking aims
at not making just a choice or finding an answer, but the best possible choice or answer.
For that reason, critical thinking is a careful and persistent process in which you think
about a decision before jumping to a conclusion, considering the reasons you have for
believing something, and the implications of your beliefs (Fisher, 2001). Besides, critical
thinking concerns skilful reasoning, that is, giving reasons and evaluating reasoning as well
as possible (Bailin et al., 1999b; Fisher, 2001; Paul et al., 1997). Therefore, “one
characteristic that uniquely defines critical thinking is that individuals are capable of
stepping back and reflecting on the quality of their thinking” (Niu et al., 2013, p. 115).

For many theorists, the concept of critical thinking is rather multi-dimensional, since it
includes too many dimensions: The intellectual (logic, reason), the psychological (self-
awareness, empathy), the sociological (the socio-historical context), the ethical (involving
moral norms and evaluation), and the philosophical (the meaning of human nature and life)
(Paul et al., 1997). Some even focus on the emotional dimensions of critical thinking
supporting that people can think critically with sensitive awareness instead of relying only
on evidence and related analysis (e.g. Brookfield, 2003; Frijhters et al, 2008). Besides,
critical thinking provides that crucial link between intelligence and emotion, which enables
individuals to apply sound judgment and reasoning to both thoughts and emotions (Elder,
1997). Similarly, Daniel et al. (2005) reckon that critical thinking is a more complex
concept than other kinds of higher-order thinking, such as problem-solving or creative
thinking, because it encompasses at least two cognitive modes (logical and creative) if not
three (some add meta-cognitive or caring-thinking). In a similar vein, in his article about a
streamlined conception of critical thinking Ennis (1991) asserts that, despite the emphasis
given to reflection, reasonableness and decision making, creative acts such as formulating
hypotheses, considering alternatives and possible solutions are also involved in critical
thinking. In that sense, critical thinking encompasses a creative process in which the
thinker should take into account all the gathered data so as to formulate a response, draw a

conclusion or make a decision (Hudgins, Riesenmy, Ebel, & Edelman, 1989).

Efforts to define and measure critical thinking became more intense throughout the last

quarter of the twentieth century (e.g. Kurfiss, 1988). In the literature, critical thinking is
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conceptualized by two primary academic disciplines: philosophy and psychology (Bailin &
Siegel, 2003; Fasko, 2003; Lewis & Smith, 1993). Philosophical conceptions of critical
thinking are essentially normative while psychological conceptions of critical thinking are
essentially descriptive (Bailin & Siegel, 2003). For example, from a philosophical point of
view, critical thinking has been conceptualized as ‘reasonable reflective thinking that is
focused on deciding what to believe or do’ (Ennis, 1987, 1989, 1991). In that sense, critical
thinking is conceptualized as a competence in terms of intellectual resources that include
background knowledge, knowledge of critical thinking standards, possession of critical
concepts, knowledge of strategies or heuristics useful in thinking critically, and certain
habits of mind or attitudes (Bailin et al., 1999a). Psychologists, on the other hand,
emphasize skills arguing that critical thinking comprises “the mental processes, strategies,
and representations people use to solve problems, make decisions, and learn new
concepts” (Sternberg, 1986, p.3). However, neither psychology nor philosophy upend one
another, since they have both contributed in their own way to an understanding of critical
thinking (Daniel et al., 2005). Besides, “the problem-solving strategies derived from
psychology and the disciplined thinking represented by philosophical thought both
contribute to achieving the goal of learning to reason” (Lewis & Smith, 1993, p. 132).

Despite their disagreements or differences, which mainly lie in how broadly or narrowly
the construct of critical thinking is conceptualized (Sternberg, 1986), there are agreement
areas, such as the distinction between skills (e.g. analyzing) and dispositions (e.g. open-
mindedness) (Ennis, 1987, 1989; Facione, 1990a; Facione et al., 1997; McPeck, 1990;
Fisher, 2001). Besides, critical thinking encompasses the processes of solving problems,
making decisions and taking actions by using certain skills and dispositions (Shim &
Walczak, 2012). Skills (or abilities) concern the cognitive aspect of critical thinking while
dispositions, conceived as attitudes in social psychology (Facione, 2000), concern the more
affective or attitudinal aspect (Bangert-Drowns & Bankert, 1990; Kennedy et al., 1991).
The conceptualization of critical thinking as a two-factor model in which critical-thinking
skills and dispositions combine to determine the actual critical-thinking performance was
confirmed by the study of Taube (1995), who used confirmatory factor analysis to
investigate the model empirically. However, as Lipman (1988) asserts, defining critical
thinking only in terms of certain outcomes, that is, solutions, decisions and conclusions,
and characteristics such as reflective or active, narrows our understanding of the concept; it
is more than that. A third critical thinking perspective within the field of education, which
is often a mixture of philosophical and psychological theories on critical thinking, is also
cited by theorists (Fasko, 2003; Sternberg, 1986).
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Given that critical thinking is a complex and contested construct to study (Abrami et al.,
2008; Bangert-Drowns & Bankert, 1990; Brookfield, 2003; Daniel et al., 2005; Fasko,
2003; Nickerson, 1988; Nieto & Saiz, 2008; Pithers & Soden, 2000; ten Dam & Volman,
2004), there is obviously a notable lack of consensus concerning its definition, which
makes it more difficult to accept any given definition of critical thinking as the only correct
one (Bailin et al., 1999a; Paul et al., 1997). Besides, any brief definition of critical thinking
is bound to have important limitations (Paul et al., 1997). The fact that there is no
commonly accepted definition of critical thinking (Bangert-Drowns & Bankert, 1990;
Fasko, 2003; Fischer, Spiker, & Riedel, 2009; Flores et al., 2012; Taube, 1995) may even
impede the abilities of researchers and teachers to train, teach and measure critical thinking
(Dwyer et al., 2014). However, this variety of definitions is not necessarily problematic but
rather advantageous, since it allows insights into alternative perspectives and paradigms
(Paul, 1992). For example, Papastephanou and Angeli (2007) suggest such a new
paradigm, acknowledging the significance of skills’ development but going beyond that to
emphasize a critical profundity, or else what they call an ‘aporetic’ stance toward
knowledge, that prompts the individual to reflect upon daily situations, problematic or not.
In this respect, the ‘safe’ choice for researchers and practitioners would be to study all
theories and definitions for critical thinking and filter them accordingly so as to adopt a
functional and defensible definition, which should be represented in the measured critical-
thinking outcomes of any study (Abrami et al., 2008; Halpern, 2001). Besides, definitions
of a concept are the ones that are likely more controversial than concepts and thus
generally require defense (Ennis, 1991). Nevertheless, it should be taken into account that
the agreements on the concept of critical thinking clearly outweigh the disagreements or
differences (Halpern, 2001; Lai, 2011; Sternberg, 1986).

Philosophical Conceptions of Critical Thinking

The writings of Socrates, Plato, Aristotle, and more recently, Matthew Lipman, Robert
Ennis and Richard Paul, constitute examples of the philosophical approach to critical
thinking. As Paul et al. (1997) point out, the word ‘critical’ derives etymologically from
two Greek roots: "kriticos", which means ‘discerning judgment’ and "kriterion", which
means ‘standards’. Etymologically, then, the word implies the development of "discerning
judgment based on standards”. In that sense, philosophical conceptions of critical thinking
refer first and foremost to standards, perfections or qualities of thought, such as clarity,

relevance, specificity, reasonableness, accuracy, consistency (Paul, 1992; Paul et al.,
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1997), emphasizing that way its normative character. From a philosophical point of view,
thinking is ‘critical’ when it meets relevant standards or criteria of acceptability and thus it
is thought of as ‘good thinking’ (Bailin, 2002; Bailin & Siegel, 2003; Fisher & Scriven,
1997). Similarly, Lipman (1988) points out that critical thinking is thinking that employs
criteria based on which it can be assessed as opposed to uncritical thinking and thoughtless
action that is unstructured. Thus, if the thinking is sloppy, superficial, careless, rash or
naive, then this is not critical thinking, since the thinking should meet standards of
adequacy and accuracy (Bailin et al., 1999a). Critical thinkers can rely upon time-tested
criteria such as validity, evidential warrant, and consistency (Lipman, 1988). However, one
can learn to think critically without being able to name the standards or criteria of critical
thinking (Bailin et al., 1999a). In fact, discourses on critical thinking based solely on
application of certain rules and criteria appear weak in that they treat critical thinking as
effective performance of a task, based on an unvaried set of criteria, without encouraging a

critical stance to either the task or the criteria as such (Papastephanou & Koutselini, 2006).

In addition, critical thinking is directed toward some end or purpose aiming at forming a
judgment (Bailin et al., 1999a). In fact, making sound and self-regulatory judgment(s)
reflectively and purposefully is the outcome of critical thinking (Abrami et al., 2008;
Facione, 1990a; 2000; Lipman, 1988). Thus, critical thinking is a thoughtful, purposeful
process of forming judgments using reasons and evidence (Paul, 1992). From this point of
view, “critical thinking is skillful, responsible thinking that facilitates good judgment
because it relies upon criteria, is self-correcting, and is sensitive to context” (Lipman,
1988, p. 39). And further, critical thinking means exercising good judgment that rests upon
proficient reasoning skills that can assure competency in inference, inquiry and concept-
formation (Lipman, 1988). Similarly, McPeck (1990) emphasizes that critical thinking can
be influenced by the subject and (its) context and thus it varies from field to field since, “it
is disciplined, self-directed thinking which exemplifies the perfections of thinking
appropriate to a particular mode or domain of thought” (Paul et al, 1990, p. 361). In that
vein, critical thinking is a normative concept in that it requires mastery of context-specific
knowledge to evaluate specific beliefs, claims, and actions (Bailin & Siegel, 2003). In fact,
what characterizes thinking which is critical is the quality of the reasoning that learners

need to understand in order to apply it (Bailin et al., 1999b; Lipman, 1988).

Therefore, from a philosophical point of view, critical thinking is conceptualized as
‘logical thinking’ or ‘logical reasoning’ as a moral force to promote good (Daniel et al.,
2005). According to Paul (1981), reasoning refers to making use of elements in a logical

system to draw conclusions that could be either explicit or implicit in behavior. Siegel
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(1985) has similarly contended that critical thinking involves two components related to
good reasoning-evaluation, that is, the ability to assess reasons properly and the disposition
to seek reasons for grounding judgment. However, within the philosophical tradition, there
are theorists who contend that critical thinking involves more components than good
reasoning and evaluation, such as appropriate deliberation or reflection to think critically
(i.e. considering plausible alternatives) (Bailin et al., 1999a). According to Paul et al.
(1997), the core meaning of critical thinking is constituted by four such interrelated
components, two of which relate to reasoning: a) the ability to engage in reasoned
discourse; and b) reasoning operating in the context of intellectual standards (i.e. clarity,
accuracy, precision, relevance, logic). As Paul et al. (1997) further explain, critical
thinking also involves: a) analytic inferential skills, that is, the ability to formulate and
assess goals and purposes, questions and problems, information and data, concepts and
theoretical constructs, assumptions and presuppositions, implications and consequences,
point of view and frames of reference; and b) the commitment to a fundamental value
orientation that includes certain traits and dispositions, such as intellectual courage,

empathy, integrity and perseverance, faith in reason and fair-mindedness.

Ennis (1987, 1989, 1991) has also emphasized the normative dimension of critical
thinking, defining it as reasonable reflective thinking that is focused on deciding what to
believe or do, resulting from the interaction of attitudes toward critical thinking with a set
of critical-thinking skills. Deciding what to believe or do seems to be the end of the
critical-thinking process, which, according to the unpacking of Ennis’ definition, starts as a
problem-solving process in terms of interacting with the world and people, and continues
as a reasoning process in terms of examining information and previously acceptable
conclusions, and making inferences through inductive and deductive thinking and value
judging (Angeli & Valanides, 2009; Angeli et al., 2011). Similarly, Watson and Glaser
(1980) described critical thinking as (a) an attitude of enquiry allowing learners to accept
the general need for evidence in what is asserted to be true; (b) knowledge of the nature of
valid inferences, abstractions and generalizations in which the weight of accuracy of
different types of evidence is logically determined; and (c) skills in using and applying

those attitudes and knowledge.

In this respect, Ennis (1987; 1989), Siegel (1988), Paul et al. (1997), Watson and Glaser
(1980), as well as most philosophical accounts on critical thinking, agree that critical
thinking involves two rather related dimensions: a) skills or abilities (e.g. examining
reasons) that concern the more cognitive aspect of critical thinking, and b) dispositions

(e.g. open-mindedness to alternatives) that concern the more affective aspect (Kennedy et
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al., 1991). Therefore, critical thinking functions as a complex of skills, practices,
dispositions, attitudes and values (Paul et al., 1997).

Psychological Conceptions of Critical Thinking

In contrast to philosophical conceptions of critical thinking, which are essentially
normative (Bailin & Siegel, 2003), contemporary psychological accounts on critical
thinking agree that the concept is rather a descriptive one, as Bailin and Siegel (2003)
comment. Their contradiction lies in two points. Firstly, psychologists tend to focus on
how people actually think and not on how they might think under ideal conditions, just like
philosophers do by having in mind the rules of logic (Sternberg, 1986). In this respect,
psychologists are more concerned with the thinking process and how this process can help
people make sense out of their experience (Lewis & Smith, 1993). The basic principles for
defining critical thinking are taken from cognitive psychology, the empirical branch of
psychology, which addresses how people think, learn, and remember, and in particular,
how people acquire, utilize, organize, and retrieve information (Halpern, 1998). Secondly,
psychologists characterize critical thinking by the types of actions or behaviors critical
thinkers can do, taking into account the personal and environmental/situational limitations
or constraints that often affect the full development of the critical-thinking capacity
(Sternberg, 1986; Willingham, 2007), rather than indicating criteria or standards of ‘good
thinking’. Some of these constraints may concern limited time, information or motivation
(Sternberg, 1986). Therefore, from a psychological point of view, as Bailin and Siegel
(2003) comment, critical thinking is more or less conceptualized in terms of cognitive
skills, mental processes and strategies that will most probably lead to desirable outcomes
such as making choices (Halpern, 1998), and could be generalized and transferred across a
variety of contexts (Halpern, 1998, 2002).

These skills may include concepts such as interpreting, predicting, analyzing, and
evaluating (Abrami et al., 2008), while those mental activities that are typically called
‘critical thinking” may concern a subset of three types of thinking: reasoning, making
judgments and decisions, and problem solving (Willingham, 2007). Similarly, Astleitner
(2002) asserts that critical thinking mainly consists of evaluating arguments or propositions
while Sternberg (1986) contends that ‘critical thinking comprises the mental processes,
strategies, and representations people use to solve problems, make decisions, and learn
new concepts’ (p.3). In fact, the representations, in particular, make explicit and external

our reasoning, which is important in being able to be critical about our own and others’
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thinking (McKendree et al., 2002). According to Fisher (2001), reasoning can display
different structures or patterns. For example, one may give a sequence or chain of reasons
for a conclusion and another may give various reasons ‘side by side’ for a conclusion. Yet,
conclusions are not necessarily at the end of an argument; they may come at the beginning,
or anywhere else, or even be unstated and/or implied (Fisher, 2001).

Taken from another perspective, critical thinking should not be conceptualized as a
discretely separate phenomenon, but instead a cluster of activities or operations such as
assumption analysis and conceptual thinking that are observed, greatly or not, at certain
times (Brookfield, 2003). In that vein, critical thinking is “the kind of thinking involved in
solving problems, formulating inferences, calculating likelihoods, and making decisions”
(Halpern, 1989, p. 5), that is purposeful, reasoned and goal-directed (Halpern, 1989, 1998).
As Willingham (2007) further asserts, “critical thinking consists of seeing both sides of an
issue, being open to new evidence that disconfirms your ideas, reasoning dispassionately,
demanding that claims be backed by evidence, deducing and inferring conclusions from
available facts, solving problems, and so forth” (p. 8). In that sense, psychologists seem to
emphasize problem solving rather than reflective thinking.

All the definitions given by psychologists seem to suggest that critical thinking is
conceptualized first and foremost as a higher-order thinking skill with a focus on the
appropriate learning and instruction processes (e.g. Halpern, 1998). When it comes to
higher-order thinking skills, Benjamin Bloom and the cognitive taxonomy of educational
objectives, which he developed with his associates, comes to the forefront. In fact,
psychologists going back to Bloom’s work come up with their own taxonomy of critical
thinking skills, such as Halpern (2002), who suggests the following taxonomy: a) verbal-
reasoning skills, b) argument-analysis skills, c) thinking skills as hypothesis testing, d)
thinking in terms of likelihood and uncertainty, and e) decision-making and problem-
solving skills. According to Halpern (2002), these five categories define an organizational

rubric for a skills-approach to critical thinking for college students, if taken together.

The Educational Approach to Critical Thinking

While philosophical approaches to critical thinking seem to specify what learners could
ideally do and psychological theories tend to specify what learners can actually do under
certain circumstances, the educational approach to critical thinking offers a mixture of the
two (Sternberg, 1986). Besides, any distinctions made by these disciplines on the basis of

their perspectives, are not clearly specified in a classroom (Cuban, 1984; Sternberg, 1986).
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In that sense, the educational approach to critical thinking is based on years of classroom
experience and observations of student learning, unlike both the philosophical and the
psychological traditions on critical thinking (Sternberg, 1986).

Dewey’s (1933) work on thinking seems to have given the concept of critical thinking
acclaim in education (Angeli et al., 2011; Simpson & Courtney, 2002). However, with his
hierarchical taxonomy for information processing skills Bloom (1956) seems to be a
leading figure in the educational tradition of theorizing critical thinking. In fact, when it
comes to critical thinking and teaching, teachers and practitioners often cite Bloom and
refer, as Willingham (2007) points out, to the higher-order thinking skills of his taxonomy.
Even more, the three highest levels of Bloom’s taxonomy (analysis, synthesis, and
evaluation) are frequently equated with critical thinking (Kennedy et al., 1991; ten Dam &
Volman, 2004) in contrast to lower-order thinking skills focusing on knowledge,
comprehension and application. In addition, teachers tend to use the concepts of critical
thinking and higher-order thinking skills interchangeably with others, such as problem
solving, creative thinking or metacognition (Cuban, 1984). This is problematic in many
ways. Firstly, representing critical thinking with higher-order thinking means that other
kinds of higher-order thinking, such as problem-solving or creative thinking, are not taken
into account (ten Dam & Volman, 2004). Secondly, concepts within Bloom’s taxonomy
lack the clarity necessary to guide instruction and assessment in an effective way
(Sternberg, 1986). In fact, Bloom’s taxonomy does not offer many useful, practical
guidelines for teaching (Ennis, 1981; Paul, 1985), while educators seem to still argue
whether Bloom's taxonomy represents a prescriptive or a descriptive model of human
thinking (Sternberg, 1986). As Ennis (1993) argues, hierarchy seems also to be a problem
in Bloom’s taxonomy since the three levels (analysis, synthesis, and evaluation) are not

really hierarchical but rather interdependent.

The Delphi Report on Critical Thinking

In 1990, under the sponsorship of the Committee on Pre-College Philosophy of the
American Philosophical Association, a cross-disciplinary international panel of 46 expert
theorists in thinking convened by Peter Facione, a prominent philosopher and writer in the
field of critical thinking, participated in a two-year Delphi research project (Facione,
1990a; 2000) so as to reach a consensus. The key result of that inquiry was the articulation

of a conceptualization of critical thinking it terms of two dimensions, namely cognitive
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skills and affective dispositions. In that sense, in the Delphi Report critical thinking was
described as a kind of judgment, in particular a purposeful, self-regulatory judgment
(Facione & Facione, 1994), that is, a purposeful thinking process (Facione, 1990a; 2000),
which also includes self-evaluation processes: “We understand critical thinking to be
purposeful, self-regulatory judgment which results in interpretation, analysis, evaluation,
and inference as well as explanation of the evidential, conceptual, methodological,
criteriological, or contextual considerations upon which that judgment was based. Critical
thinking is essential as a tool of inquiry. Critical thinking is a pervasive and self-rectifying
human phenomenon” (Facione, 1990a, p. 3). The Delphi report analyses the cognitive
dimension of critical thinking in terms of core skills and subskills warning that “good
critical thinking is not rote, mechanical, unreflective, disconnected execution of sundry
cognitive processes... not to lose sight of the whole while attempting to attend well to its
many parts” (p.11).

Apart from the description of critical-thinking skills and related sub skills, the APA Delphi
Report's consensus statement provided a portrayal or else a characterological profile of the
ideal critical thinker that an instructor should try to nurture: ‘The ideal critical thinker is
habitually inquisitive, well-informed, honest in facing personal biases, prudent in making
judgments, willing to reconsider, clear about issues, orderly in complex matters, diligent in
seeking relevant information, reasonable in the selection of criteria, focused in inquiry,
and persistent in seeking results which are as precise as the subject and the circumstances
of inquiry permit...” (Facione, 1990a, p. 3; Facione & Facione 1994). In this respect, the
definition also stresses affective dispositions (Facione, 1990a), namely, the inclination of
the learner to think critically or the motivation to do so (Facione, 1990a; Facione, Facione
& Giancarlo, 1997).

The APA Delphi Report's consensus statement regarding critical thinking was intended as
a guide to curriculum development and critical thinking assessment (Facione, 1990a),
while it has been widely adopted by research studies (e.g. Angeli & Valanides, 2009) and
mentioned in literature reviews (e.g. Simpson & Courtney; Lai, 2011). In this respect,
many tests aimed at measuring and assessing the development of critical thinking have
been designed based on that definition. Some of these are the California Critical Thinking
Skills Test, the California Critical-Thinking Dispositions Inventory or the Test of Everyday
Reasoning. Many of these have been widely used in many educational studies (e.g. Angeli
& Valanides, 2009; Blattner & Frazier, 2002; Malamitsa et al., 2009; Torff & Warbutron,
2005). Although some of these tests have been designed as general tests of critical thinking

rather than tests embedded within the context of a specific domain, Facione (2000)
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acknowledges the importance of domain-specific knowledge in any use of critical-thinking
skills, as these are described in the Delphi report.

As Giancarlo, Blohm and Urdan (2004) comment, before the Delphi Project, there was no
clear consensus definition of critical thinking, although the concepts advanced by several
theorists in the field such as Ennis, Paul, Lipman, Swartz, and Sternberg were prominent
and influential. However, the APA Delphi Report's consensus proves that all definitions,
approaches and theories developed for conceptualizing critical thinking seem to share the
same direction. This direction concerns the pursuing of the up-grading of the quality of
human thinking by the promotion of special skills, abilities, insights and attitudes that
empower the thinker to mindfully control his/her thinking (Paul et al., 1997). Besides,
taking into account that critical thinking refers to good quality thinking determined by the
degree to which the thinking meets the relevant criteria (Bailin & Siegel, 2003), and
considering that critical thinking processes (e.g. analyzing, evaluating, explaining) can be
inferred by their outcomes (Bailin, 2002), leads to both descriptive and normative
conceptions of critical thinking being taken into account so that nothing which is central to
critical thinking is left out.

The Cognitive Dimension of Critical Thinking: Critical-Thinking Skills

Critical thinking is thinking that has a purpose. In that vein, one engages in critical
thinking and uses critical-thinking skills when he/she is asked to perform certain tasks,
such as understanding some material, making an evaluative judgment, solving a problem or
making a decision (e.g. Ennis, 1989, 1991; Facione, 2011; Fischer et al., 2009; Shim &
Walczak, 2012). Fischer et al. (2009) came to the conclusion of the four tasks based on the
critical-thinking model they developed, which they used for making specific testable
predictions about the factors that influence critical thinking and its psychological
consequences. Most of the times, people engage in such tasks either orally or through the
written products they produce (Bean, 2011; Ennis, 1991; Lipman, 1988; Nickerson, 1984;
Paul, 1992, 2005) using a combination of critical-thinking skills. Besides, skills are critical
because they are considered as tools that permit the application of any kind of knowledge

to the solution of (new) problems (Newmann, 1991).

According to Fisher (2001), critical-thinking skills are pretty valuable and, if one gets used
to using them, they can expand his/her understanding in many contexts. Learners need to
use critical-thinking skills so as to distinguish the most relevant information they receive in

relation to the aims they pursue (Lipman, 1988). For example, if one needs to re-evaluate a
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point of view in light of new information, he/she needs to consider and evaluate the most
relevant one, so as to draw a reliable conclusion. However, as Bailin et al. (1999a) point
out, the strategies or heuristics, such as asking for examples to clarify meaning or making a
list of reasons for and against to make a decision, are the ones that will guide learners in
various thinking tasks that involve the application of critical-thinking skills.

Theorists and researchers in the field of critical thinking emphasize different critical-
thinking skills according to the theoretical paradigm they defend. For example, for some
critical-thinking skills concern judging credibility of sources, analyzing arguments,
identifying the focus of the issue, answering and asking clarifications and/or challenging
questions (Ennis, 1987, 1993; Kennedy et al., 1991), considering multiple perspectives,
examining implications and consequences, resolving disagreements with reason and
evidence, and re-evaluating a point of view in light of new information (Paul, 1995). For
Swartz (2003), critical-thinking skills concern skills of assessing the reasonableness of
ideas. For Ennis (1993), judging the quality of an argument, including the acceptability of

its reasons, assumptions or evidence, is also included in the list of critical-thinking skills.

Even though different names may be given, it seems that there is a certain core of critical-
thinking skills that critical thinkers should use and that could appear in a reasonably
complete list (Sternberg, 1986). Such a short list or taxonomy is proposed by Halpern
(1998), who asserts that it can be used as a guide for instruction and includes: (a) verbal
reasoning skills that are needed to comprehend and defend against the persuasive
techniques that are used in everyday language; (b) argument analysis skills that are needed
to identify reasons that run counter to the conclusion, stated and unstated assumptions,
irrelevant information, and intermediate steps; (c) skills in thinking as hypothesis testing
that are needed to explain, predict, and control events; (d) likelihood and uncertainty that
should play a critical role in almost every decision; and (e) decision-making and problem-
solving skills that involve generating and selecting alternatives and judging among them,
even though all critical-thinking skills may be used to make decisions and solve problems.
The Delphi’s report consensus statement also offered a rich description of critical-thinking
skills and sub skills a critical thinker should exhibit (Facione, 1990a). In particular, those
core critical-thinking skills concern interpretation, analysis, evaluation, inference and
explanation, as well as deduction (deductive reasoning) and induction (inductive
reasoning) (Facione, 1990a). In addition, self-regulation processes, namely, self-
examination and self-correction, appear in the list. Table 2.1 presents the Delphi Report’s

consensus list of critical thinking cognitive skills and subskills (Facione, 1990a).
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Table 2.1

The Delphi Report’s Consensus List of Critical Thinking Cognitive Skills and Subskills

Consensus List of Critical-Thinking Cognitive Skills and Subskills
Critical-Thinking Skills Critical-Thinking Subskills
1. Interpretation = Categorize
= Decode Significance
= Clarify Meaning
2. Analysis = Examine Ideas
= ldentify Arguments
» Analyze Arguments

3. Evaluation = Assess Claims
= Assess Arguments
4. Inference = Query Evidence

= Conjecture Alternatives
= Draw Conclusions
5. Explanation = State Results
= Justify Procedures
= Present Arguments

6. Self-Regulation = Self-examination
= Self-correction

To start with, the skill of interpretation includes the sub skills of categorization, decoding
significance and clarifying meaning of a wide variety of experiences, situations, data,
events, judgments, conventions, beliefs, rules, procedures, or criteria (Facione, 1990a).
Apart from its reference in the Delphi report, Fisher and Scriven (1997) have also placed
emphasis on interpretation as an important initial step to drawing conclusions, since it
involves constructing and selecting the best of various alternatives. Abrami et al. (2008)

described interpretation as a core critical-thinking skill as well.

Another important skill of critical thinking cited by many theorists is analysis (e.g. Ennis,
1987; Halpern, 1998; Paul, 1992). Analysis skill is related to the sub skills of examining
ideas, identifying arguments, reasons and claims among statements, questions, concepts,
descriptions, or other forms of representation intended to express belief, judgment,
experience, information or opinion, as well as analyzing arguments (Facione, 1990a). For
Swartz (2003), analysis is involved in the skills of clarifying ideas that enhance one’s
understanding and the ability to use information. Some critical-thinking examples

requiring analysis concern identifying conclusions, reasons and assumptions (Ennis, 1993),
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identifying similarities and differences or analyzing arguments (Ennis, 1991; Halpern,
1989, 1998, 2001), each of which is basically a set of statements with at least one
conclusion and one reason that supports the conclusion (Halpern, 1998). In fact, for many
experts in the field, argument analysis is the core of critical thinking (e.g. Marin &
Halpern, 2011). In addition, identifying hypotheses that should have been taken into
account or delineating the relations between sentences and paragraphs in a text also
concern the critical-thinking skill of analysis.

Theorists have also placed emphasis on evaluation (e.g. Ennis, 1987, 1993; Kennedy et al.,
1991; Lipman, 1988; Swartz, 2003), which, according to the Delphi report, concerns the
assessment of credibility of statements, sources or other representations, which are
accounts or descriptions of a person’s perception, experience, belief, or opinion, and the
assessment of arguments’ quality among statements, descriptions, questions or other forms
of representation (Facione, 1990a). Becoming skeptical when one needs to critically
evaluate statements he/she daily listens to and for which speakers may have obvious
motives to provide misleading information is, for example, an example requiring
evaluation skills. In fact, in this case, research shows that even elementary-school-age
children between the ages of seven and ten become increasingly skeptical of the statements
of individuals, who may have a strong self-presentation concerning evaluative
characteristics (e.g. honesty or intelligence), as Heyman (2008) comments. However,
children’s reasoning about the claims or statements of others can be substantially shaped
by social experience (e.g. nationality) (Heyman, 2008), while as Ennis (1993) argues,
‘critical thinking must get beyond skepticism’ (p. 180). For Swartz (2003), skills for
assessing the reasonableness of ideas lead to good judgment, while Halpern (1998)
considers that rating argument quality so as to determine its overall strength has to do with
evaluation. Besides, its essence, critical thinking involves evaluating the thinking process,
that is, the reasoning that went into the conclusion one arrived at or the kinds of factors
considered in making a decision (Halpern, 1998). As Ruggiero (2003) further explains, the
essence of critical thinking is, in fact, evaluation and judgment since the assessment of
supporting evidence and conflicting interpretations have no purpose other than to produce

irrefutable conclusions.

The critical-thinking skill of inference, also included in the Delphi report, concerns the sub
skills of identifying elements needed to draw reasonable conclusions, forming conjectures
and hypotheses, considering relevant information and drawing conclusions from data,
statements, principles, evidence, judgments, beliefs, opinions, concepts, descriptions,

questions, or other forms of representation (Facione, 1990a). According to Philips (1988),
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inferences in reading tend to be good to the extent that readers integrate relevant text
information and background knowledge to construct complete interpretations, which
should be consistent with both the textual information and background knowledge.
According to Ennis (1991), inferences can be of three basic kinds, namely, inductive,
deductive and value judging (as process, not product), while the ability to see or formulate
alternatives is a key feature in all three types of inference. Making inferences using
inductive or deductive reasoning is considered a core critical-thinking skill by many
theorists (e.g. Ennis, 1987, 1991, 1993; Facione, 1990a; Paul, 1992; Willingham, 2007;
Swartz, 2003). In particular, deductive reasoning may be viewed in relation to formal
logic, which, according to Voss, Perkins, and Segal (2009), has as its primary unit of
analysis the argument. The formal argument typically consists of two premises and a
conclusion and is considered valid only if it follows from the premises in such a way that is
consistent with the rules of logic (\Voss et al., 2009). Thus, deductive reasoning skills result
in drawing conclusions that cannot be false given that those rules, core beliefs, values,
policies, principles or procedures examined were true (Facione, 1990a). In this respect,
strong deductive reasoning skills affect decision making in precisely defined contexts
where those rules, core beliefs, values, policies, principles or procedures completely

determine the outcome (Facione, 1990a).

On the contrary, inductive reasoning can be viewed in relation to informal logic, since,
according to Voss et al. (2009), in informal logic the arguments are typically inductive, or
at least non deductive. Inductive reasoning skills are used when drawing inferences about
what one thinks is true based on analogies, case studies, prior experience and behaviors,
statistical analyses, and/or simulations (Facione, 1990a). Social scientists seem to prefer
this kind of informal reasoning (e.g. Sadler & Zeidler, 2004), which is the type of thinking
that occurs when considering open-ended, ill-structured problems, often inductive (rather
than deductive), which are contentious without definite and correct answers or clear-cut
solutions (e.g. Kuhn, 1991; Means & Voss, 1996; Sadler & Zeidler, 2004; Zohar & Nemet,
2002). These problems seem to be subject to a number of possible responses (Kuhn, 1991),
while according to Halpern (1998, 2002), reasoning verbally, especially in relation to such
concepts of likelihood and uncertainty, is of great importance. For Zohar and Nemet
(2002), informal reasoning involves reasoning about causes and consequences, advantages
and disadvantages, or pros and cons, of particular propositions or decision alternatives.
Again, of course, the question of whether the conclusion follows the premises is put
forward, but in this case the quality of an argument is not determined by a set of logical

rules; instead, it is determined by its soundness, that is, whether the reasons are acceptable
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or true, whether the reasons support the argument and the extent to which
counterarguments are taken into account (Voss et al., 2009). According to Sadler and
Zeidler (2004), high-quality informal reasoning concerns the ability of the individual to
articulate coherent arguments which do not contradict his/her other positions, and analyze
those arguments from multiple perspectives. Conversely, deficient informal reasoning
concerns unclear or contradictory arguments or the inability of the individual to
conceptualize an issue’s complexity because he/she insists on a single perspective (Sadler
& Zeidler, 2004).

Another core critical-thinking skill is explanation that concerns stating the results of one's
reasoning and justifying that reasoning in terms of the evidential, conceptual,
methodological, criteriological, and contextual considerations upon which one's results
were based; and presenting one's reasoning in the form of cogent arguments (Facione,
1990a). According to the Delphi report consensus statement on critical thinking, stating
results concerns, in particular, the production of accurate statements, descriptions or
representations of the results of one's reasoning activities so as to analyze, evaluate, infer
from, or monitor those results (Facione, 1990a). Justifying procedures aims at presenting
the considerations one used in forming interpretations, analyses, evaluations or inferences
so that one might evaluate them or remedy perceived deficiencies (Facione, 1990a). And
thirdly, presenting arguments concerns basically generating reasons for accepting some

claim (Facione, 1990a).

Taking into account that the outcome of critical thinking should be making sound and self-
regulatory judgment(s) in a reflective way (Abrami et al., 2008; Facione, 1990a; 2000;
Lipman, 1988), self-regulation could not be left out from the list of core critical-thinking
skills. Self-regulation processes, according to the Delphi report on critical thinking,
concern self-consciously monitoring one's cognitive activities, the elements used in those
activities, and the results educed, particularly by applying skills in analysis and evaluation
to one's own inferential judgments with a view toward questioning, confirming, validating,
or correcting either one's reasoning or one's results (Facione, 1990a, p. 19). In particular,
self-regulation processes involve in a hierarchical way self-examination and self-correction
since one should firstly reflect and make a metacognitive assessment and then decide how
to remedy or correct, if possible, those mistakes and their causes (Facione, 1990a). In that
sense, metacognition seems to be at the core of critical thinking (Dewey & Bento, 2009).
As Facione and Facione (1996) further explain, metacognitive reflection on what one is
doing and why, is a key to critical thinking and, therefore, critical thinking is not just a rote

application of critical-thinking skills.
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With regard to the application of critical-thinking skills, many theorists in the field argue
about an interdependency of those skills in most thinking tasks that call for not operating
separately but rather complementarily (Bailin et al., 1999a; Bernard et al., 2008; Ennis,
1991; Ennis et al., 2005, 2004, 1985; Facione, 2000; Facione & Facione, 1996; Swartz,
2003). As Facione (2000) explains, there isn’t any order in which one can use those skills
so as to form a judgment about what to believe or do. In addition, critical-thinking skills
can apply not only to the question or evidence at hand, but to the products of the work of
other critical-thinking skills as well (e.g. analyzing or evaluating an interpretation of data),
something that manifests the non-linear character of critical thinking (Ennis et al., 2005,
2004, 1985; Facione, 2000; Facione & Facione, 1996; Prawat, 1991). Besides, when
individuals engage in thinking tasks in their lives, they rarely use the critical-thinking skills
in isolation since these skills are rather interdependent and blend together when they need
to skillfully make a decision and solve a problem (Ennis, 1991; Ennis et al., 2005, 2004,
1985; Swartz, 2003; Zohar et al., 1994). Consequently, instruction or assessment that
focuses on simply teaching students a set of new and discrete skills or the practice of a
single critical-thinking skill in isolation from the possible influence of any of the others is
not a good idea, or it is rather problematic (e.g. Bailin et al., 1999a; Facione, 2000; Facione
& Facione, 1996). This, of course, does not quash the fact that students need to be taught
specific sub skills and trained in related instructional activities at each time (Astleitner,
2002). Nevertheless, from the research perspective, it would be wiser to concentrate on
critical thinking as a collection of highly interrelated skills and abilities not operating
separately but existing conjointly and complementarily, instead of trying to explore unique
qualities or skills associated with critical thinking, as Bernard et al. (2008). In fact, it may
be difficult to identify the unique effect of each skill separately since when solving a

problem one uses a number of critical-thinking skills simultaneously (Zohar et al., 1994).

The Affective Dimension of Critical Thinking: Critical-Thinking Dispositions

Dispositions have variously been conceptualized as attitudes toward critical thinking
(Halpern, 1989; Giancarlo et al., 2004) or habits of mind (Bailin et al., 1999a; Hudgins et
al., 1989). According to Facione et al. (1997), dispositions toward critical thinking refer to
the motivation and inclination of the learner to be involved in meaningful critical thinking
about issues, making decisions and/or solving problems. In a similar vein, Taube (1995)
asserts that “critical thinking disposition implies a willingness to expend cognitive effort in

solving everyday problems” (p. 6). In this respect, “there are certain kinds of things critical
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thinkers must be able but also inclined to do” (Bailin et al., 1999a, p. 289). Besides,
defining critical thinking merely in terms of skills involves the risk of making the concept
trivial by characterizing it as a set of techniques (Facione, 2000; Papastephanou & Angeli,
2007), while engaging in good thinking is also a matter of being disposed towards it
(Bailin et al., 1999b; Fisher, 2001; Ku, 2009; Taube, 1995). As Bangert-Drowns & Bankert
(1990) characteristically say, “critical thinking is an inquisitive disposition toward
experience, a predisposition to intellectually act in a consistent way over time and in
different situations” (p.4). Under this framework, the ultimate goal for teaching students to
become critical thinkers is the development of a disposition to do so (Hudgins et al., 1989).

Dispositions, as attitudes, values, and inclinations, are dimensions of an individual’s
personality that relate to how likely an individual is to identify and solve a problem by
using reasoning (Giancarlo et al., 2004). Critical-thinking dispositions concern, among
others, the readiness to determine and maintain focus on the conclusion or question, the
willingness to take the whole situation into account, the open-mindedness to look for
alternatives, the inquisitiveness to seek and offer reasons, amenable to being well informed
and the maturity to withhold judgment when evidence and reasons are insufficient (Ennis,
1987; Facione, 1990a; Kennedy et al., 1991). Similarly, according to Halpern (1998) “the
dispositions that a critical thinker should exhibit concern: (a) willingness to engage in and
persist at a complex task, (b) habitual use of plans and the suppression of impulsive
activity, (c) flexibility or open-mindedness, (d) willingness to abandon nonproductive
strategies in an attempt to self-correct, and (e) awareness of the social realities that need to
be overcome (such as the need to seek consensus or compromise) so that thoughts can
become actions’ (p. 452). Ennis (1991) lists 12 such dispositions: (a) to be clear about the
intended meaning of what is said, written or communicated, (b) to maintain focus on the
conclusion or question, (c) to take into account the total situation, (d) to seek and offer
reasons, (e) to be well informed, (f) to look for alternatives, (g) to be precise, (h) to be
reflectively aware, (i) to be open-mined, (j) to withhold judgment when the evidence and
reasons are insufficient, (k) to take/change a position when the evidence and reasons are
sufficient, (1) to use one’s critical thinking abilities. In the initial development of the
California Critical Thinking Disposition Inventory (CCTDI) that was conceptually based
on the Delphi’s Report consensus definition of 1990, Facione and Facione (1992, cited in
Facione, 2000) came up with seven elements or aspects of the overall disposition toward
critical thinking: truth-seeking, open-mindedness, analyticity, systematicity, critical

thinking self-confidence, inquisitiveness, and maturity of judgment.
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Dispositions are considered an important part of critical thinking by Paul (1981, 1992) as
well, who specifically refers to traits of mind, namely, intellectual humility, intellectual
courage, intellectual empathy, integrity, intellectual perseverance, faith in reason and
intellectual sense of justice. Specifically, open-mindedness and taking into account other
people and perspectives are central to Paul’s (1981) notion of a ‘strong sense’ of critical
thinking. Teaching critical thinking in the ‘strong sense’ exceeds ‘egocentric and
sociocentric thinking,” because it aims to help students to develop reasoning skills in those
areas (i.e. political, social, personal) where they are most likely to have egocentric and
sociocentric biases (Paul, 1981). Therefore, the ideal critical thinker should put extra effort
into changing minds when evidence and reasons strongly contradict one’s own beliefs
(Ennis, 1991; Papastephanou & Angeli, 2007; van Gelder, 2005). Dispositions are related
somehow to the so called perfections of thought listed by Paul (1992): Clarity, precision,
specificity, accuracy, relevance, consistency, logicalness, depth, fairness, completeness,
significance, and adequacy (for purpose). The achievement of these perfection standards
require extensive practice and long-term cultivation, while they often need to be adjusted
to a particular domain of thought (Paul, 1992). Moreover, while dispositions are important
qualities, they are not mutually exclusive; rather, they are interdependent (Ennis, 1991).

According to various research results, dispositions toward critical thinking play an
important role in students’ critical-thinking performance (McBride, Xiang, & Wittenburg,
2002). For example, Giancarlo and Facione (1994, cited in Facione, 2000) found a positive
correlation between overall critical-thinking skills and critical-thinking disposition in their
study with 193 10" grade high-school students. In another research of Facione and Facione
(1997, cited in Facione, 2000) with 1557 nursing students, a positive correlation was again
found between critical-thinking skills and critical-thinking disposition, even if only 4% of
the variance in critical-thinking skills test scores could potentially be attributed to or
associated with the variance of these college students' critical-thinking dispositions test
scores, or vice versa (it failed to account for 96% of the variance). Research on critical-
thinking skills and dispositions has also shown that college students with a stronger initial
disposition toward critical thinking could show greater development in critical-thinking
skills by the end of their studies than those with a weaker initial disposition toward critical
thinking (Facione & Facione, 1997, cited in Facione, 2000).

However, even before the development of the high-profile definition by the American
Philosophical Association Delphi panel of 46 experts, including leading distinguished
critical-thinking scholars such as Ennis, Facione, and Paul, theorists working in the area of

critical thinking had already recognized that the ability to think critically differs from the
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disposition to do so (Ennis, 1987). In fact, recent empirical evidence seems to confirm that
notion, in that critical-thinking skills and dispositions are not dependent learning tracks but
separate entities (Barak et al., 2007; Facione, 2000), since there is a distinction between the
disposition or willingness to think critically and the ability to think critically, that is the
critical-thinking process itself (Facione, 2000; Halpern, 2002). Certainly, many individuals
are both disposed (willing) to address problems and make decisions using critical-thinking
skills and skilled (able) to do so (Insight Assessment, 2015). However, being skilled does
not mean that one is disposed to use critical thinking, and being disposed toward critical
thinking does not assure that one is skilled (Facione, 2000). People, in general, might be
either positively or negatively disposed to use critical thinking or even rather ambivalent in
their tendencies or inclinations (Facione, 2000). Thus, a student might possess thinking
skills and be able to think critically but might lack the disposition or motivation to do so
(Kennedy et al., 1991; Yeh, 2001). So, while a student might not have the disposition to
use critical-thinking skills, he/she could possibly exhibit critical-thinking skills on a
particular situation (Fisher & Scriven, 1997). It is for that reason that empirical, often
psychological, research attention has placed emphasis on the critical-thinking skills, as ten
Dam and Volman (2004) point out, and on the instructional approaches and processes for
promoting them (Frijhters et al., 2008), since lack of disposition(s) does not automatically
mean lack of critical-thinking skills (Yeh, 2001).

However, taking into consideration the motivational theory, a learner positively disposed
to use critical thinking is more motivated to achieve mastery of critical-thinking skills
(Facione, 2000) by persisting at challenging, interesting and novel tasks that have a degree
of open-endedness and uncertainty that call for critical thinking (Lai, 2011; McGuinness,
1999). Hudgins et al. (1989) even proposed a prescriptive model of self-directed critical
thinking applied to everyday problems consisting of two basic components, the cognitive
one composed of three intellectual skills, that is, task definition, strategy formulation and
monitoring the thinking process, and the motivational one, which indicates that the skills
should function spontaneously and independently. From this point of view, as Facione
(2000) assumes, teachers should motivate students to think critically in appropriate
circumstances and nurture attitudes such as truth-seeking and open-mindedness, even as
they teach the skills, in the proper use of reasons and evidence, and maturity of judgment.
Modeling, considering examples, and engaging students in real-life situations and tasks can
turn out to be useful approaches for enhancing their critical-thinking dispositions (Ennis,

1991). Besides, an ideal critical thinker cannot be characterized only by his/her cognitive
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skills but also by how positively disposed toward using critical thinking he/she is,
something that has to do with the way he/she approaches life in general (Facione, 1998).

Critical Thinking Development

Any person, young or old, regardless of experience, can participate in higher-order
thinking and understand and use critical thinking (Kennedy et al., 1991; Newmann, 1991).
Therefore, higher order thinking skills are not only for older children, since young children
are also able to benefit from a critical-thinking based instruction (Bailin et al., 1999a; ten
Dam & Volman, 2004). In fact, “critical thinking is a type of thought that even 3-year-olds
can engage in — and even trained scientists can fail in” (Willingham, 2007, p. 10).
Similarly, the APA Delphi report recommends that ‘from early childhood, people should
be taught, for example, to reason, to seek relevant facts, to consider options, and to
understand the views of others’ (Facione, 1990a, p. 27) Elementary students can learn, for
example, important dispositions or habits of mind, such as respecting others in discussion,
being open-minded, and being willing to look at issues from others’ point of view, as well
as other skills or heuristics, such as asking for examples when a term’s meaning is unclear
and reminding themselves to double-check claims before accepting them as facts (Bailin et
al., 1999a, Heyman, 2008). In that vein, explicit instruction for critical thinking should be
built into all levels of the K-12 curriculum, rather than being limited to junior-high or high-

school students (Facione, 1990a).

Nevertheless, by the time children enter school, they already use various types of thinking
(Swartz, 2003) while they are already making judgments and arguments of various sorts,
even if their arguments may not be very good (Bailin, Case, Coombs & Daniels, 1999a). In
this respect, factors other than school and teaching may affect and/or motivate their critical
- or uncritical - thinking, such as parents, friends and/or other stimuli received from their
environment (Nickerson, 1984), namely, children’s social experiences (Heyman, 2008).
Still, it doesn’t necessarily mean that they perform the various thinking tasks skillfully
(Swartz, 2003) or that their uncritical thinking can automatically vanish (Kurfiss, 1988)
outside school, where there are diverse contradictory explanations (Paul, 1992). When
children enter the classroom, they can further develop and improve their critical thinking
(Halpern, 1989; Swartz, 2003) and learn to think more consistently, more productively and
more effectively (Nickerson, 1984, 1988). And even if Aristotle has claimed that humans

are naturally inclined to think critically, they are not designed to be all that critical, as van
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Gelder (2005) argues. Besides, critical thinking is a highly contrived and complex activity
for humans (van Gelder, 2005), while the fact that individuals think spontaneously does
not mean that they think as effectively as they might (Nickerson, 1988). On the contrary,
children’s critical-thinking skills are amenable to development and improvement given that
they receive specific and purposeful instruction so as to skilfully exercise the various
cognitive skills (e.g. analysis, evaluation) in integrated wholes (Halpern, 1989; Nickerson,
1988; van Gelder, 2005).

The point is that the critical thinking ability varies with age (Kennedy et al., 1991). Even if
students are capable of confronting challenges in interpretation, analysis, and manipulation
of their knowledge, they differ in the kinds of challenges they are able to master
(Newmann, 1991). As Elder and Paul (2010) explain, students should pass through stages
of development in critical thinking, so as to fully develop as critical thinkers. In particular,
the authors assert that there are levels of intellectual development that people go through as
they improve as thinkers, namely, the unreflective thinker (stage one), challenged thinker
(stage two), the beginning thinker (stage three), the practicing thinker (stage four), the
advanced thinker (stage five), and the accomplished thinker (stage six). With regard to
their skill in thinking, unreflective thinkers may have developed various thinking skills but
neither are they aware of them, nor do they monitor their thought; thus, they inconsistently
apply their implicit skills, while prejudices and misconceptions often undermine the quality
of their thought (Elder & Paul, 2010). Similarly, challenged thinkers may have developed
limited and implicit critical-thinking abilities, which may more easily deceive them into
believing that their thinking is better than it actually is. Beginning thinkers, unlike
unreflective and challenged thinkers, become aware of their thinking skills and begin to
monitor their own thoughts, although sporadically, by using standards of assessment such
as clarity, accuracy or precision (Elder & Paul, 2010). One step forward, practicing
thinkers have enough thinking skills to begin to regularly monitor their own thoughts and
identify strengths and weaknesses. Advanced thinkers, on the other hand, regularly monitor
their own thinking and improve it thereby, since they have excellent knowledge of the
qualities of their thinking. Elder and Paul (2010) complete their stage theory for critical
thinking development with the accomplished thinkers, who regularly, effectively, and

insightfully critique their own use of thinking in their lives, and improve it thereby.

With regard to instruction, Elder and Paul (2010) make an effort to place the stages of their
model into the levels of education, considering that, for example, in elementary school an
essential objective would be that students become "beginning” thinkers, while middle and

high school would aim at helping all students to become, at least, "practicing™ thinkers.
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What is important is that teachers need to take students through the stages of intellectual
development (Elder & Paul, 2010), regardless of their age and/or educational level.
Besides, students will not eventually and spontaneously become good critical thinkers
unless there are certain preconditions, that is, a deliberate critical-thinking based
instruction, structured by means of carefully designed instructional activities focusing on
enhancing critical-thinking skills (Angeli & Valanides, 2009; Astleitner, 2002; Elder &
Paul, 2010; Garside, 1996; Halpern, 1998; Kennedy et al., 1991; Prawat, 1991; Swartz,
2003). Undergoing a long period of active learning and focused training aiming at
improvement, practicing the skills for improvement, practicing activities gradually
becoming harder and close guidance and feedback on performance by a teacher or coach
define the characteristics of any deliberate practice (Ericson & Charness, 1994), which,
according to van Gelder (2005), applies for critical-thinking based instruction as well.
According to Siegel (1985), educational activities have to be organized and take place
‘With a view to fostering in students the skills, abilities and dispositions, which constitute
critical thinking’ (p. 70). In fact, research has proven that learners, who persistently and
purposefully receive critical-thinking based instruction, which is cautiously planned and
effectively implemented and with strong commitments from the teachers, generally do
have better critical-thinking performance than others, who do not undergo such instruction
(Barak et al., 2007; Nickerson, 1984; Sternberg & Bhana, 1986). And further, students of

different ability levels can benefit from such an instruction (Kennedy et al., 1991).

Critical Thinking and Teaching Approaches

A question that theorists and researchers have tried to answer for more than three decades
is how a critical-thinking based instruction should be designed to be effective and whether
this instruction should be direct or not. According to Swartz (2003), there are two main
instructional approaches to teaching critical thinking, that is, the teaching of thinking that
concerns the direct instruction of thinking in non curricular contexts and the teaching for
thinking that concerns the use of methods, strategies and activities which engage students
in thinking in curricular contexts. McTighe (1987) suggests a third approach which has
recently generated some interest, that is, teaching about thinking that focuses on helping
students become aware of the way they think. In particular, Ennis (1989) explains that
teaching approaches refer to broad instructional categories and frameworks on how to

teach for critical thinking, that is, whether critical thinking should be taught separately
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from school subject-matter courses (the general approach), be explicitly infused in
instruction in school subject-matter courses or areas (the infusion approach), be implicitly
taught and result from a student’s deep immersion in the subject-matter area (the
immersion approach) or be taught as a combination of the general with either the infusion
or immersion approach together (the mixed approach) (Ennis, 1989).

The Background Knowledge Argument

Some researchers strongly believe that critical-thinking skills can be taught directly and
separately from a subject matter since critical thinking is a universal generic skill that can
be learned in classes and transferred from one discipline to the other in all directions
regardless of the subject (e.g. Ennis, 1987, 1993). For them, critical thinking is understood
as a set of general cognitive skills and dispositions applying to ‘the correct assessing of
statements’ (Ennis, 1987). Therefore, all a person needs to be a critical thinker is a set of

general heuristics that could be effectively used in various contexts and situations.

On the other hand, there are researchers who contend that the claim of critical-thinking
skills being generic and thus applicable in any context regardless of background
knowledge is clearly false, since background knowledge in the particular area is a
precondition for critical thinking to take place, or else one of the important determinants of
the quality of thinking (Bailin et al., 1999b; Bailin, 2002; Hudgins et al., 1989; Swartz,
2003). In this line of reasoning, there is the subject-specificity view of critical thinking
with three versions, that is, the conceptual, the epistemological and the empirical version
(Kennedy et al.,, 1991). The conceptual version holds that thinking is always about
something, some specific subject, thus general thinking skills cannot conceptually exist
(McPeck, 1990). The epistemological version holds that critical-thinking skills vary from
one subject area to another since different things constitute good reasons in different
subject areas (McPeck, 1990), something that Bailin et al. (1999a) also assume. The
empirical version held by many cognitive psychologists (e.g. Glaser, 1984) holds that
critical-thinking skills are domain-specific, influenced by the content of the domain, and
thus they are unlikely to transfer to other domains. In this respect, the development of
critical thinking is not completely independent of the development of knowledge (Bailin et
al., 1999a) since ‘the processes of thinking are intertwined with the content of thought (that
is, domain knowledge)’ (Willingham, 2007, p. 8). Teaching critical-thinking skills, such as
selecting, interpreting, outlining, and creating appropriate information within content, can

become the major focus so as to facilitate the learning of content knowledge (Ennis, 2011;
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Bryan, 2000; Zohar & Nemet, 2002). Dewey (1933) has long ago pointed out that teaching
for thinking enhances the learning of content knowledge while Zohar and Nemet (2002)
found through a critical-thinking intervention effort that students’ performance improved
both in terms of content knowledge and argumentation quality. In that sense, thinking
critically about specific topics implies higher-order thinking about these topics and results
in less rote and more meaningful learning that improves understanding (Zohar et. al.,
1994). Therefore, the background knowledge, understanding and experience(s) learners
have in a certain subject considerably determines the degree to which they will be capable
of thinking critically in that subject (Bailin et al., 1999a; Ennis, 1987, 1991; Hudgins et al.,
1989, Newmann, 1991). In that vein, the importance of the content is highlighted since
students’ critical thinking cannot be developed unless they are given something to think
about (Brown, 1997; Ennis, 1987; McPeck, 1990; Nickerson, 1984) and they are engaged
in serious learning about meaningful, rich domain-specific subject matter (Newmann,
1991).

Apart from the two contradictory schools of thought with regard to the background
knowledge argument in teaching for critical thinking, there is a third school of thought
represented by theorists, who maintain that critical thinking includes both general and
domain-specific elements. Those seem to acknowledge that the fact that critical thinking is
subject-specific, does not make it discipline-specific in a way that requires the lodging of
critical-thinking instruction within the disciplines since the word subject has a broad
meaning and not a narrow one (Ennis, 1987). Therefore, thinking critically without content
is not possible, but teaching content-free general critical-thinking skills and principles is
possible (Ennis, 1989, 1997). In particular, students do not need to become subject matter
experts before they can start to learn to apply critical thinking in a subject since these
things can go on together, each helping the other (Ennis, 2011; Ennis et al., 2005). In proof
of that, as Ennis (1997) points out, there are some critical-thinking principles (e.g. showing
something to be a necessary condition does not prove that it is a sufficient one) that are
common across many domains. In that sense, while it is acknowledged that background
knowledge or information or familiarity with the subject and/or the situation calling for
critical thinking is indispensable and necessary to effective critical thinking (Hudgins et al.,
1989), it is not a sufficient condition for enabling critical thinking and/or skilled
argumentation within a given subject (e.g. Ennis, 1991, 2011; lordanou & Constantinou,
2015; Lai, 2011). This reveals that something else, beyond topic knowledge, needs to

develop to support students’ critical-thinking skills. Based on this argumentative discourse,
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Ennis (1989) has elaborated on four teaching approaches in teaching for critical thinking,
namely, the general, the infusion, the immersion, and the mixed approach.

The General Approach. The general approach or stand-alone approach, as Prawat (1991)
defines it, focuses on teaching critical-thinking skills independently of a subject-matter
course or content or in stand-alone, nonacademic courses, that is, somehow in a de-
contextualized way. It can take place in separate informal logic courses (i.e. college and
secondary schools) or separate instructional units (i.e. elementary school) (Ennis, 1989;
Swartz, 2003). There are, though, instructional examples of the general approach that
usually do involve content (e.g. local and national political issues) about which the critical
thinking is done (Ennis, 1989). Besides, thinking always occurs within a domain of
knowledge, a domain-specific content (Brown, 1997; Halpern, 1998). This content is not,
however, necessarily included in the school-curriculum subjects (Ennis, 1989). An
advantage of the general approach is that students can work with their critical-thinking
skills without the stress of being evaluated on their subject-matter knowledge (Angeli &
Valanides, 2009; Prawat, 1991). Theorists who seem to support the generalist thesis (e.g.
Paul, 1992; Sternberg, 1986) assert that the understanding and application of rules of
logical inference, as taught in critical-thinking or logic classes (and not necessarily in
specific disciplinary areas), may assist in the transfer of those skills and principles of
critical thinking in different content areas and tasks. However, general critical-thinking
skills do not readily transfer (Prawat, 1991) and thus this transfer cannot be always
guaranteed (Angeli & Valanides, 2009).

The Infusion Approach. It was not until the 1990s that the critical thinking teaching
method had shifted from the general approach to the infusion approach (Angeli &
Valanides, 2009) or embedding approach (Prawat, 1991). The supporters of the infusion
approach (e.g. Brown, 1997; Glaser, 1984; Marin & Halpern, 2011; Swartz, 2003) seem to
believe that critical-thinking skills are not general skills that can be applied across different
disciplines indiscriminately but rather specific skills that can be influenced by the content
of the different curriculum subjects (McPeck 1990). Even if he admits that he does not like
the term, McPeck (1990) supports the infusion approach as the most effective one for
teaching critical thinking, because the interfield variation, that is, the fact that different
things constitute good reasons in different fields, calls for critical thinking to vary from

field to field. This entirely context-dependent “specifist” view of critical thinking calls for
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the infusing or embedding of general critical-thinking skills into the curriculum (Parwat,
1991; Swartz, 2003). At any rate, their teaching is made explicitly (Ennis, 1989) in the
context of the different subject matters (Brown, 1997; Prawat, 1991), so that transfer to
other domains is possible (Brown, 1997; Swartz, 2003). Infusion lessons focus on the
direct instruction in specific critical-thinking skills aiming at not just encouraging students
to think about what they are learning, but also at helping them to become aware of what
processes this involves so that they can improve how they think for long-lasting effects
(Swartz, 2003). In that sense, mere memorization is avoided while higher-order learning is
promoted (Zohar et al., 1994). And further, there are two sets of objectives in infusion
lessons, that is, improved thinking and enhanced content learning (Swartz, 2003), which
are reached if there is an equal balance between the teaching of critical-thinking skills and
content (Angeli & Valanides, 2009). If not, a focus on thinking skills may actually divert
attention away from the curricular issue that is important for students to think about

(Prawat, 1991), an argument frequently used by the critics of the infusion approach.

Supporters of the infusion approach (e.g. Brown, 1997; Marin & Halpern, 2011; Swartz,
2003) stress the importance of teaching critical thinking through real and authentic ill-
defined problems. The main arguments lie, on the one hand, on the fact that these problems
need critical-thinking skills anyway while, on the other hand, they stimulate students by
encouraging them to be actively involved (ten Dam & Volman, 2004). Still, even the
instructional choices incorporating ill-defined problems to engage students in different
kinds of learning experiences may differentially affect their critical-thinking performance
(Angeli & Valanides, 2009). In addition, the effects of specific teaching methods and/or
instructional sequences used in the infusion approach — or even in other approaches — may
be different for different groups of students (ten Dam & Volman, 2004). In fact, research
often reveals a differential impact of the characteristics of a specific instructional design or
teaching practices on the learning processes and the learning results of different groups of
students (Frijhters et al., 2008; Shim & Walczak, 2012). In this perspective, there are many
supporters of the infusion approach, who argue on the sequence of tactics applied, that is,
which is the most appropriate starting point for teaching critical-thinking skills (Prawat,
1991). This would be more easily clarified if students’ prior knowledge is taken into
account (Angeli & Valanides, 2009), but still the skills-first approach seems to be more
consistent with the infusion approach (Parwat, 1991; Swartz, 2003). Swartz (2003) even
proposes a certain instructional sequence that starts with students’ introduction to the
thinking skill goal of the lesson along with the content, continues with students’

engagement in a guided thinking activity within the content and then in a reflective activity
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in which students explicitly think about their thinking, and ends with encouraging students
to apply the thinking skill or process taught to other situations.

The Immersion Approach. An approach similar to the infusion approach is the immersion
approach. Their difference lies in the fact that the principles of critical thinking are not
made explicit (Ennis, 1989). The immersion approach calls only for thinking in the subject
area (Kennedy et al., 1991) and places emphasis on ideas, not skills and/or processes, as
the most important intellectual resource in promoting thought (Prawat, 1991). Therefore,
critical-thinking skills and principles are never made explicit during teaching with the
immersion approach (Angeli & Valanides, 2009; Ennis, 1989; Prawat, 1991; Valanides &
Angeli, 2005), while ideas functioning as perceptual schemata are situated, that is, taught
in the context of their application as tools that could help students understand certain
phenomena (e.g. ‘balance,” ‘energy flow’) (Prawat, 1991). In that vein, students in an
immersion-approach learning environment are left to infer critical-thinking skills and
principles by being engaged in verbal interaction, dialogue or discourse where they are
encouraged to interpret, analyze, and evaluate different points of view by responding to
relevant questions (e.g. ‘Have you analyzed the problem in depth? What are your reasons
for supporting this point of view?’) (Angeli & Valanides, 2009; Prawat, 1991; Valanides &
Angeli, 2005). The theoretical framework of social constructivism constitutes the context
of the immersion approach since it assumes that knowledge is contextually generated
through social interaction and dialogue through which individuals gradually expand their
levels of knowing (Yang, 2008). Interaction can be facilitated through a Socratic
questioning aiming to promote conceptual understanding. As Paul (1981) puts it, all
teachers aiming at fostering their students’ critical thinking would like their teaching to
have a global "Socratic™ effect, with an impact on the everyday reasoning of their students.
In this mode of questioning, Socrates highlighted the need for thinking for clarity and

logical consistency (Paul et al., 1997).

The Mixed Approach. Recent literature moves away from the dichotomy of general
critical-thinking skills versus specific (ten Dam & Volman, 2004), accepting that both
some general skills and principles of critical thinking (i.e. what constitutes sound reasoning
patterns) and the varieties of subject-specific discourse are of great importance for
teaching, learning and practicing critical thinking (Davies, 2006; Facione, 1990a; Swartz,

2003). The general skills are important since they outline what constitutes sound reasoning
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patterns, invalid inferences and so on, while the latter is important since it outlines how the
general principles are used and deployed so as to serve the aims of the subject (Davies,
2006). For example, a student needs to be taught how to identify and analyze the main
arguments of an argumentative text for writing a persuasive essay on a similar theme or
how to select, analyze and evaluate information given in historical sources for making a
sound judgment about the reasons people were travelling in the Bronze Age. Therefore,
students can both be taught about critical thinking “as a subject of study in itself”’, along
with specific experience and knowledge within a particular subject-matter area (Ennis,
1989; Kennedy et al., 1991).

Under this framework, there is a fourth approach for teaching critical thinking, namely the
mixed approach, consisting of a combination of the general approach with either the
infusion or immersion approach (Ennis, 1989). In the mixed approach critical thinking is
integrated within a specific content and/or is explicitly taught, meaning that ‘there is a
separate thread or course aimed at teaching general principles of critical thinking, but
students are also involved in subject specific content and critical thinking instruction’
(Ennis, 1989, p. 5). Therefore, critical-thinking skills are not taught or learnt separately
from the subject matter (ten Dam & Volman, 2004). Besides, instruction in critical
thinking that is integrated, or discipline embedded, ensures the development of a
knowledge base upon which to exercise critical thinking skills and the identification of

criteria for what constitutes critical thinking within a discipline (Plath et al., 1999).

The Instructional Efficacy of the Critical-Thinking Teaching Approaches

Many researchers in the field of critical thinking dealt with comparisons between the four
teaching approaches, namely the general, infusion, immersion, and mixed approach as
taken from Ennis’ (1989) typology (e.g. Angeli & Valanides, 2009; Marin & Halpern,
2011; Plath et al., 1999); their studies, of course were differently designed and enacted.

For example, Angeli and Valanides (2009) examined whether different methods for
teaching critical-thinking skills, that is, particular versions of the tactics used in the
general, infusion and immersion approach, differentially affect undergraduate students’
critical-thinking performance on an ill-defined problem, and found no significant
differences. However, they found that students taught with the infusion and immersion
approach had significantly better critical-thinking performance than the ones assigned to
the control group where there was no explicit instruction, guidance or feedback but a

simple engagement of students in problem-solving. Nevertheless, based on the qualitative
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data analysis of the study, Angeli and Valanides (2009) found that students in the infusion
group reported better understandings of critical thinking than students in all other groups.
In that sense, the study confirms that thinking about thinking is important since students
learn to monitor their own learning and thinking in the long-term (McTighe, 1987; Swartz,
2003). On the contrary, when students do not have a clear picture of what it means to think
critically, then any practice or feedback may have limited effectiveness (Yeh, 2001).

In a similar way, Plath et al. (1999) found that a Critical Thinking Unit (run for 32 hours
over 4 weeks) comprising explicit and intensive instruction on critical thinking based on a
mixed approach philosophy helped fourth-year social work students to improve their
critical thinking abilities. Along the same line of reasoning, Marin and Halpern (2011)
concluded that explicit instruction is an effective method for teaching critical thinking
skills to high-school students. Findings from their two interventional studies revealed that
high-school students receiving explicit instruction showed much larger gains than those in

the imbedded instruction group (Marin & Halpern, 2011).

Similarly, Dewey and Bento (2009) endeavored to examine the effectiveness of the
infusion approach by activating children’s thinking skills (ACTS) on the cognitive, social,
and emotional development of 404 children n Year 4-6 in primary schools. A significant
MANOVA’s followed up by ANCOVA’s determined a significant difference existed
between the cognitive ability test’s mean scores between the experimental and control
groups when controlling for pre-test scores (F = 6.291, p = .013, partial #° = .020). Based
on the results, the study of Dewey and Bento (2009) demonstrated the potentially powerful
effect of an infusion approach to teaching thinking on both children and teachers. Similar
studies that aimed to examine the effects of an explicit instruction, which is a key-element
of the infusion approach, was the studies of Marin and Halpern (2011). In those studies,
explicit and imbedded instructional modes were compared, while the critical-thinking
skills of high-school students were assessed with the Halpern Critical Thinking
Assessment. According to the results, students receiving explicit instruction showed much
larger gains than those in the imbedded instruction group (Marin & Halpern, 2011). A
similar study placing emphasis on the explicit instruction of the infusion approach was the
study of Bensley, Crowe, Bernhardt, Buckner and Allman (2010), which compared the
critical-thinking skill of argument analysis in three groups of students, one getting critical-
thinking skills infused directly into their course (experimental) and two other groups
getting no explicit critical-thinking skills instruction. According to their results, the group
receiving explicit critical-thinking based instruction showed significantly greater gains in

argument analysis skills than the groups receiving no explicit critical-thinking instruction.
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Apart from independent interventional research studies, meta-analyses aiming to examine
the instructional efficacy of the four critical-thinking teaching approaches are also
recorded. Abrami et al. (2008) summarized all the available empirical evidence (161 effect
sizes from 117 studies, including 27 true experiments) on the instructional efficacy of the
four approaches and found that the mixed approach where critical thinking is taught
explicitly within a specific content has the largest effect (g+=0.94, SE=0.006). Tiruneh et
al. (2014) also reached the same result in their analysis. However, the review of Abrami et
al. (2008) included studies from all the levels of education, something that does not allow a
clear understanding on the nature of instructional interventions in the context of a specific
level of education. Tiruneh et al. (2014) dealt with it since they included in their meta-
analysis only studies that took place in higher education.

Nevertheless, the critical-thinking instructional approach alone may not determine the
effectiveness of instruction in enhancing students’ critical thinking (Tiruneh et al., 2014).
For, regardless of the approach, critical-thinking based instruction is mainly based on the
assumption that there are clearly identifiable and definable thinking skills which are
domain-independent, and can be taught to students so they can recognize, apply and
transfer them across domains and in real-life situations (Halpern, 1988; Tiruneh et al.,
2014). In addition, there are researchers who claim that a critical-thinking based instruction
should be based on the enhancement of an aporetic side of thought, which means to
wonder and reflect upon what is usually taken for granted (e.g. the authority of a text as a
written and published work (Angeli et. Al., 2011; Papastephanou & Angeli, 2007). In that
vein, for achieving the critical-thinking objective, other instructional variables need to be

taken into consideration as well.

Teaching for Critical-Thinking: Teaching Qualities, Methods and Strategies

Historically, the published literature on teaching thinking has concentrated on methods
which are likely to inhibit rather than enhance students’ good thinking (Pithers & Soden,
2000). In fact, there are theorists (e.g. Sternberg, 1987) who have particularly described
fallacies obstructing the teaching of critical thinking, as well as the types of teacher
behavior that inhibit good thinking. For example, ‘any teacher, no matter at what level,
who simply agrees or disagrees, just demonstrates and explains, cuts off student responses,
uses reproof rather than praise, shakes the learner’s confidence in the value of new ideas or

uses basically only retrieval or recall types of questions inhibits thinking’ (Pithers &
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Soden, 2000, p. 242). Sternberg (1986, 1987) has even pointed out that there are more
ways to fail than succeed in the teaching of critical thinking.

Nevertheless, empirical research and literature reviews on critical thinking reveal various
teaching methods, strategies, tactics and teacher behaviors that assist in critical-thinking
based instruction. Although researchers use these terms interchangeably, there is a slight
difference between teaching strategies and teaching behaviors that is worth noting. On the
one hand, teaching strategies produce improved student understanding in various
disciplines at a variety of grade levels and concern among others cooperative learning,
learning by design, inquiry-based learning and technology-enhanced teaching (Donovan,
Bransford, & Pellegrino, 1999; Schacter & Thum, 2004). Teaching strategies or methods
are mostly guided by how students learn, think, feel and understand (Donovan et al., 1999).
Teacher behaviors, on the other, concern i) the quantity of academic activity (i.e. quantity,
pacing of instruction, classroom management), ii) the quality of teachers’ lessons (i.e.
giving information, questioning, feedback, opportunities to practice), and iii) the classroom
climate (i.e. students’ engagement, support) (Kyriakides et al., 2002). In the literature,
theorists may refer to tactics so as to explain teacher behaviors (Ennis, 2011).
Nevertheless, while there is a distinction between teaching strategies and teacher behaviors
or tactics, this is rarely taken into account since in a classroom these are rather seen in

conjunction rather than in disjunction.

In this context, empirical research and literature reviews attempted to list major teaching
strategies that could promote critical thinking in class. Barak et al. (2007) concluded via
class observations that three major teaching strategies employed by teachers, namely (a)
dealing with interdisciplinary real-world cases; (b) encouraging open-ended class
discussions; and (c) fostering short inquiry experiments to be performed in groups, were
related to students’ statistically significant pre-post gains on critical-thinking skills. In
particular, students’ outcomes have shown an improvement in the skills of evaluation and
inference, as well as in their disposition towards truth seeking, open-mindedness, critical-
thinking self-confidence, and maturity. Similarly, Tsui (2002) conducted class observations
and interviews with faculty members and college students and found that writing and
rewriting activities/assignments requiring more analysis and less description, as well as
class discussion, are likely to be related to the development of students’ critical-thinking
skills. Staib (2003), on the other hand, assert that real-life student role-play, the use of case
studies, group discussion and student-instructor interaction are among the most effective
instructional means for developing critical-thinking skills. For many theorists, case-studies

are considered compelling alternative instructional tools that can foster critical thinking
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and improve student reasoning ability (Milner & Wolfer, 2014). Along the same line of
reasoning, Paul (1992) even attempted to describe how a critical-thinking based instruction
should look like by proposing instructional ideas based on the concept of critical thinking
as ‘good reasoning’ or ‘thinking in a disciplined way, according to intellectual standards’
so as to encourage teachers to enhance their students’ independent thinking. These ideas
are usually included in his books and miniatures guides (e.g. ‘A miniature guide to critical
thinking”). Some instructional ideas are formulated, for example, as such: ‘Routinely ask
students for their point of view on issues, concepts and ideas,” ‘Require regular writing in
class,” ‘Call frequently on students who do not have their hands up,” ‘Think aloud in front
of the students’ or ‘Regularly question the students Socratically’ (Paul, 1992).

In accordance to the latter point of Paul, many researchers reckon that teachers need to be
effective questioners so as to promote students’ critical thinking (McTighe, 1987; Savage,
1998) since the level of thinking within a given situation is influenced by the level of the
questions asked (King, 1995). In that vein, teachers need ‘to get students to defend their
responses to questions, entertain a variety of viewpoints, and go beyond mere textbook
learning’ (Savage, 1998, p. 292). In particular, questions used in class should be thought-
provoking in terms of triggering high-level cognitive processes, such as analysis, inference
or evaluation (King, 1995), and challenging in terms of sequenced explicit verbal prompts
(Shim & Walczak, 2012; Swartz, 2003). For example, when students are called to read,
discuss, and understand a text, teachers should bear in mind three levels of questions.
These levels concern a) on-the-line questions that ask students to identify given
information, b) between-the-lines, hidden or inferential, questions asking students to
interpret or infer answers by using evidence, clues and information in combination, and c)
beyond-the-lines questions that ask students to reach an informed decision by using prior
(contextual) knowledge along with textual information (Language Arts Curriculum, 2016).
Various research studies on reading comprehension and higher-order thinking attempted,
for example, to investigate whether children’s ability to draw inferences and conclusions
could be enhanced if purposefully trained through the process of reading. In a relevant
study, Hansen (1981) concluded that young students’ inference performance could be
improved, either through direct strategy training or through changing the kinds of
questions they practice answering. Bean (2011), who explicitly correlates deep reading
with critical thinking abilities, also suggests some teaching strategies enhancing students’
critical thinking during reading, such as avoiding quizzes that encourage students to extract
“right answers” from a text rather than bringing their own thinking to bear on a text’s

argument. Similarly, McKinstery and Topping (2003) propose the Paired Reading (PR)
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method and the Paired Thinking method (initially developed from the PR method) as
effective methods for enhancing the reading and higher-order thinking skills of students.

In particular, many researchers have recognized, Socratic questioning as one of the most
powerful and best known teaching strategies for enhancing students’ critical thinking
(Paul, 1981; 1992; Paul, et al., 1997) either when reading a text or not. As Todd &
Freshwater (1999) particularly claim, Socratic questioning functions as an integral part of
guided discovery. And further, Socratic questioning is an inductive process incorporating a
set of thoughtful questions that motivate students to continually probe the subject (Paul,
1995). Several studies have used Socratic questioning as a teaching tactic in immersion
teaching approaches (e.g. Angeli & Valanides, 2009), or even in asynchronous online
discussion environments (e.g. Yang, 2008) to examine its effects on learners’ critical-
thinking performance. In a relevant study with university students, Yang (2008) concluded
that an inspired instructor and some energetic teaching assistants using Socratic dialogues
during small-group online discussions can successfully develop students’ critical-thinking
skills. Years ago, Newmann (1991) considered the Socratic manner for encouraging
students to justify or to clarify their assertions as an indicator of classroom thoughtfulness.
In proof of that, Newmann (1991) included the Socratic questioning in the Classroom
Observation Scheme he had developed for classroom observations. With regard to types or
levels of questions, there are six categories of Socratic questioning prompts, as Paul (1995)
explains: a) questions of clarification (e.g. ‘What do you mean?’, ‘Can you give an
example?’); b) questions that probe assumptions (e.g. ‘Is it always the case?” Why do you
think the assumption holds here?’); c¢) questions that probe reasons and evidence (e.g.
‘What are your reasons for saying that?’, ‘How could we find out if it is true?’); d)
questions about viewpoints or perspectives (e.g. ‘Which would be the alternative?’); e)
questions that probe implications and consequences (e.g. ‘What effect would that have?’);
and f) questions about the question (e.g. ‘Is the question clear?” ‘Do we understand it?’).
These categories of Socratic questioning can easily be paralleled with generic critical-
thinking skills since, for example, questions of clarification can lead to interpretation,
questions that probe implications and consequences can lead to inference while questions
about the question can lead to evaluation. In addition to challenging questioning, that
stimulates students to view issues from different perspectives, providing intellectual
support, that is, providing explanations to help students understand abstract concepts (Shim
& Walczak, 2012) or employing the technique of ‘wait time’ (Ennis, 2011; McTighe,

1987) are likely to encourage more thoughtful thinking by more students.

60



Other instructional choices that promote critical thinking concern inquiry-based learning
and problem-based learning, which offer arenas for students to incorporate certain critical-
thinking skills (Bailin et al., 1999a; Pithers & Soden, 2000). For example, students can
identify the main issues within the problem, explain how the problem might be resolved or
suggest how any proposed resolution might be evaluated (Pithers & Soden, 2000). Besides,
‘problem solving is a major use of critical thinking and critical thinking a major tool in
problem solving; therefore, the two are best treated in conjunction rather than in
disjunction’ (Paul et al., 1997). When employing problem-based learning, educators serve
as facilitators, who present students with real-life ill-structured problems and then ask them
to collaborate so as to search out potential solutions, rather than teach content (Milner &
Wolfer, 2014). One of the aims of the inquiry model is to orient students to learn to ask
thoughtful questions (King, 1995), since it focuses on autonomous learning that is inquiry-
based (King, 1995). The teacher asks the students thought-provoking questions to elicit
information, inferences and predictions from them, while students also engage in asking
such questions on their own and addressing in this way their own lack of understanding
(King, 1995). In that sense, students become critical thinkers if teachers “encourage them
to ask questions, look for evidence, seek and scrutinize alternatives and be critical of their
own ideas as well as those of others” (Siegel, 1985, p. 10). For, it is important that students
are motivated to ask good questions since, as King (1995) asserts, good thinkers are good
questioners. Students can learn to use such questions if they are provided with exemplar
generic ones and practice them through cooperative-learning strategies (e.g. asking
students to generate thoughtful questions on the studying material and using them to
stimulate discussion, either in small groups or as a whole class) (King, 1995). Cooperative-
learning applications of inquiry-based learning can be partially attributed to theories of
social constructivism (King, 1995) based on which knowledge is contextually generated

through social interaction, dialogue and cooperation (Yang, 2008).

Furthermore, many researchers argue that different forms of cooperative learning (e.g.
fishbowling, method of academic controversy, small-group teaching) create the appropriate
presuppositions for enhancing students’ critical thinking (ten Dam & Volman, 2004) since
peer-to-peer interaction is promoted. Peer-to-peer interaction, that is, thinking with others
in small-groups, instead of thinking alone about an issue, is positively related to gains in
critical thinking (Angeli & Valanides, 2009; Bean, 2011). However, group work has better
outcomes and promotive interaction is more likely to occur when certain key elements are
established, such as ensuring students’ assigned roles for structuring positive

interdependence (e.g. Johnson, Johnson & Smith, 2007; Koutselini, 2009), since each
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member’s individual contribution is needed so that the group’s perspective is enriched
(Daniel et al., 2005). The teacher’s coaching role in terms of providing feedback, skillfully
guiding discussion and facilitating students’ participation may also contribute towards that
(e.g. Bean, 2011; Koutselini, 2009; Tsui, 2002), while it is important that the teacher
convinces his/her students that group work is valuable and teaches them to work well
together (Bean, 2011). Furthermore, students learn best when they are involved in an
exchange of points of view or frames of reference (Paul, 1981) through, for example,
dialogic activities. Frijters et al. (2008) have, in particular, implemented a dialogic
approach to teaching aimed at fostering critical thinking in the context of environmental
issues within the subject of Biology to examine whether dialogic activities, as compared to
non-dialogic, have an effect on secondary-school students’ critical thinking and learning.
The results of their study indicated that students involved in the dialogic approach of
teaching scored higher in reasoning skills in terms of producing more positions, supportive
arguments and more coordinated and subordinated arguments, than students in the non-
dialogic approach. In particular, the 2(condition) x 2(design) ANCOVA for the general
fluency of reasoning showed a significant main effect of condition, F(1, 253) = 16.41, p =
0.000, n2 = 0.06, with the Dialogic condition outperforming the Non-Dialogic. They also
found interactions between student characteristics and learning conditions, meaning that
students with higher scores in general reasoning skills profited more from the dialogic
approach, whereas in the non-dialogic approach no such relations were observed (Frijters
et al., 2008).

In the context of cooperative learning, it seems that class and small-group discussion is
related to gains in critical thinking since it triggers discussion through which students can
perform and master critical-thinking skills (Angeli & Valanides, 2009; Bean, 2011; Swartz,
2003; Tsui, 2002). In either case, discussion is more effective than lecturing since students
try to actively process information rather than merely record it (Tsui, 2002). The method of
discussion in general was supported by many theorists in the 80s (e.g. Ennis, 1987; Siegel,
1985) as a means for promoting learners’ critical thinking. In fact, critical discussion plays
an important role in most areas of inquiry and practice (Bailin et al., 1999a). For example,
it is important for students to be engaged in dialogue with the teacher and reflection so as
to evaluate their own thinking (Angeli & Valanides, 2009). To enhance students’ critical
thinking the teacher needs to sometimes take the role of a facilitator than that of an
instructor (Pithers & Soden, 2000). For instance, based on their findings, Daniel et al.
(2005) argue that classroom discussions must be situated within the cooperative context of

a ‘community of inquiry’ so that primary-school aged pupils can be stimulated toward a
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common reflection. Besides, “learning by participation always involves reflection” (ten
Dam & Volman, 2004, p. 375). As Lipman (1988) further explains, by converting the
classroom into a ‘community of inquiry’, students can become conscious of their own
thinking but also of the thinking strategies that their classmates use. Pupils aged 10 to 12
can develop higher-order thinking skills and attitudes related to critical thinking with
discussion-based praxis (Daniel et al., 2005). However, in this case critical thinking should
be carefully defined so as not be considered synonymous with problem-solving or active
learning (ten Dam & Volman, 2004). Active learning or discovery learning are rather ideas
complementing the critical-thinking based instruction sharing the view that what learners
gain for themselves is more fully possessed than what is given to them (Ruggiero, 2003).
Garside (1996), who investigated particularly the effects of group discussion over lecturing
on the development of undergraduate students’ critical thinking, found no significant
differences between the two methods although significant gains were found from the pre-
test to the post-test for group discussion. More specifically, Garside (1996) found that
group discussion produced significantly more learning with regard to the higher-level
thinking items. Of course, the non significant differences obtained by Garside’s study may
reflect some gaps in the study, such as the vagueness with regard to the critical-thinking
aspects or components that were targeted during instruction and what kind of tasks were

designed for group discussion.

Nevertheless, what teachers need to bear in mind is that there is not only one way to
develop critical thinking and there is no universal or best teaching strategy, method or
practice since teachers can choose among many so as to accomplish specific goals, such as
enhancing students’ critical thinking (Donovan et al., 1999; Garnham & Oakhill, 1994). As
Newmann (1991) characteristically puts it, “solid knowledge on the best techniques for the
promotion of thinking does not exist. The effectiveness of technique will probably depend
on the nature of the mental challenges presented and characteristics of the students
exposed fo them” (p. 326). In addition, the effects of certain teaching strategies,
instructional tactics, choices and/or teacher behaviors may be different for different groups
of students (Newmann, 1991; ten Dam & Volman, 2004), since learners differ in the way
they receive the same instruction (Koutselini, 2013). For example, direct or implicit
instruction in critical-thinking skills combined with certain teaching strategies may bring
different effects on different groups of students, since learners differ in the way they
receive the same instruction (Koutselini, 2008a). Arguably, that is fair enough since, in
order to determine the extent to which a student is involved in critical thinking, one would

presumably need to know much about the student’s background (Newmann, 1991). In
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particular, a child’s age or knowledge and familiarity with the subject or even his previous
academic performance and/or prior knowledge can influence to a larger extent his/her
thinking skills and critical-thinking performance (Kennedy et al., 1991; Newmann, 1991).

Principles for a Critical-Thinking Based Instruction

Despite the fact that empirical research has minimum consistency as to specific
instructional techniques that effectively enhance students' abilities to think critically
(McMillan, 1987; Tsui, 2002), many researchers consider that there are minimal
requirements for a critical-thinking based instruction (Newmann, 1991). These critical-
thinking principles mainly concern the integration of critical thinking into content
instruction (Plath et al., 1999; Swartz, 2003; Zohar et al., 1994), the explicit teaching of
critical thinking (Bensley et al., 2010; Ennis, 1989; McGuinness, 1999; Marin & Halpern,
2011; McTighe, 1985; Swartz, 2003; Zohar et al., 1994), the use of teaching strategies
enabling students to use the right type of thinking at the right time (Swartz, 2003;
Willingham, 2007), the practice of critical thinking through rich critical-thinking tasks and
activities (Plath et al., 1999; Swartz, 2003; van Gelder, 2005) and the building of an
environment of thoughtfulness and self-reflection (Newmann, 1991; Plath et al., 1999;
Swartz, 2003).

To start with, integrating critical thinking into content instruction (Plath et al., 1999;
Swartz, 2003; Zohar et al., 1994) is a necessary condition for promoting critical thinking
since, as Angeli et al. (2011) characteristically claim, critical-thinking skills cannot be
taught divorced from context (p. 309). Besides, helping students to think better in context
is a perfectly natural process given that thinking needs to be learned slowly and
progressively (Elder & Paul, 2010). Viewing critical thinking that way highlights its
contextual nature (Bailin, 2002; Lipman, 1988), since critical thinking always takes place
in response to something, that is, a particular task, question, problem, problematic situation
or challenge arising in particular contexts (Bailin, 2002; McPeck, 1990). Considering more
effective the idea of teaching critical thinking in a particular context, that is, in a subject-
matter knowledge, it seems that teachers need to put far more emphasis on the particular
forms of reasoning within a particular subject-matter area and to give examples of how
these forms of reasoning can be applied both within and outside of that area or context
(Pithers & Soden, 2000). Still, what kind of context should be chosen for achieving the

critical-thinking objective? As Angeli et al. (2011) explain, “students are usually given

64



material to work critically upon what has occurred within contexts whose effects have
already been known and debated” (p. 311). For example, in a History class students may
study the effects of Second World War, the profile of Hitler, or the “secret school', a
supposed underground school for teaching the Greek language and Christian Orthodox
religion under Ottoman rule in Greece between the 15" and 19™ centuries. How critically
and reflectively could the students be involved in such contexts? According to Angeli et al.
(2011), they could, given that an aporetic element of critical thought, that is, “one’s
tendency to question the given or ready-made contextualization of an idea and to ask for
more information, more dialogue and more complexity, that is, in a way, to ask for more
contextualization” (p. 312), is developed. In that sense, placing emphasis on teaching
thinking skills comes along with a transition from mere subject-centered instruction to
learner-centered instruction since the latter focuses on enhancing the learning process by
challenging and requesting students to think, and more specifically to interpret, analyze,
evaluate, infer, explain and even monitor their cognitive activities within such contexts.
Simple memorization does not promote higher-order thinking. In this line of reasoning,
lessons just aiming at covering the content can be redesigned so that critical-thinking skills
and abilities, such as reasoning, can be used as tools of content coverage so that students
think their way through the material (Paul, 1992). For example, elementary students can
learn various critical concepts like those needed for distinguishing between definitions and
empirical statements (Bailin et al., 1999a). In a History class students can, for example,
research, gather and organize data and write a dialogue between two imaginary historians,
arguing different views of the war (Paul, 1992). And further, in a Language Arts class,
students could raise questions about the ideas expressed in different passages so as to reach
an informed decision on the degree of their agreement or disagreement with the points of

view expressed (Angeli et al., 2011).

Apart from content included in the curriculum, addressing real-world problems, ill-defined
ones, may also serve well the purposeful teaching for critical thinking (Angeli &
Valanides, 2009; Barak et al., 2007). These problems need critical-thinking skills anyway
and they also stimulate and encourage students towards active engagement and
involvement (ten Dam & Volman, 2004). A project-based learning environment can be
such an instructional choice since it encourages students to judge and use information
rather than to simply be taught information (Bryan, 2002). However, the instructional
choices incorporating ill-defined problems aiming to engage students in different kinds of

learning experiences may differentially affect students’ critical thinking (Angeli &
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Valanides, 2009). This, of course, applies to all the instructional practices, since similar
practices may have differential effects on students (Shim & Walczak, 2012).

Apart from integrating critical thinking into content instruction (Plath et al., 1999; Swartz,
2003; Zohar et al., 1994), teaching needs to be purposeful so as to enhance students’
critical thinking (Barak et al., 2007). Purposeful instruction needs to be explicit so that
critical-thinking skills and abilities are developed (Abrami et al., 2008; Bensley et al.,
2010; Dewey & Bento, 2009; Facione, 1990a; Halpern, 1998; Marin & Halpern, 2011;
Newmann, 1991; Paul, 1992). What is important is that teachers design instruction
explicitly to help students acquire and use in-depth knowledge, skills, and dispositions of
thoughtfulness in class, so as to solve higher-order tasks and challenges (Newmann, 1991).
To achieve that aim, teachers need to use a variety of teaching strategies. According to the
review of Tiruneh et al. (2014), who systematically examined empirical evidence on the
effectiveness of instructional interventions in fostering university students’ critical
thinking, teaching strategies can be categorized into direct and implicit. As they explain,
the direct teaching category refers to explicit explanation of critical-thinking procedures at
the early phase of instruction followed by a combination of teaching activities (e.g. teacher
modeling, scaffolding, role playing), while the implicit teaching category refers to the use
of various teaching strategies that embed critical thinking without any explicit emphasis on
critical-thinking skills. According to their results, the effectiveness of implicit teaching
strategies is inconclusive, while direct instruction in thinking skills combined with certain
teaching strategies (e.g. teacher modeling, scaffolding, coaching) appear to consistently
result in greater effects on students’ critical thinking compared to implicit teaching
strategies (Tiruneh et al., 2014). Similarly, Marin and Halpern (2011) encourage the
explicit instruction of critical-thinking skills (in high school and by extension post-
secondary education) since the results of their study revealed that high-school students
receiving explicit instruction showed much larger gains in their ability to transfer critical
thinking to a variety of everyday situations than those in the imbedded (implicit)
instruction group. Bensely et al. (2010), through the results of their study, also supported
the effectiveness of explicitly teaching critical-thinking skills infused directly into regular

course instruction.

In accordance to that, when teachers use direct explicit teaching strategies, it is important
to stress the language of the thinking process (e.g. helping the students to reconstruct
arguments by identifying their premises, conclusions and assumptions) by using explicit
prompts and critical concepts in their language (Bailin et al., 1999a; Swartz, 2003). For

students, learning critical concepts is not essentially a matter of acquiring new
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terminology, but rather a matter of learning to make appropriate distinctions (Bailin et al.,
1999a) so as to monitor their thinking. Therefore, teaching and modelling discrete
thinking-skills processes to students in an explicit manner (e.g. thinking diagrams; ‘think
aloud’ technique) would contribute towards that end (Dewey & Bento, 2009). For
example, students can use graphic organizers to facilitate appropriate distinctions in their
thinking, while these can serve as student prewriting given that thinking is visually
represented (Bean, 2011; Swartz, 2003). And further, students can be asked to describe
their reasoning processes (McTighe, 1987), while teachers can make their reasoning visible
to students, that is, to model their own thinking process (Bean, 2011; Lai, 2011). In that
sense, the ‘think aloud’ technique can be used by both students and teachers. The bottom
line is that students need to become aware of the thinking (strategy) their learning involves
and think their way through the material (Paul, 1992) by being explicitly taught about
thinking (Dewey & Bento, 2009; Swartz, 2003; Zohar et al., 1994). Students should be
able to talk about their thinking processes (McGuinness, 1999) so as to be systematic and
reflective in their learning. This delineates metacognition at the core of critical thinking
(Dewey & Bento, 2009). Nevertheless, teachers need to teach in ways that would help
students internalize and follow strategies for skillful critical-thinking performances when it
is appropriate to do so (Prawat, 1991; Swartz, 2003), while this kind of teaching should not
take place, of course, in adulthood or college years but rather start from a younger age
(Bailin et al., 1999a; Facione, 1990a; ten Dam & Volman, 2004; Willingham, 2007).

What seems to be important is a systematic development and improvement of students’
critical thinking, which cannot, of course, be ensured only through teacher questioning
even if that elicits different levels of thinking (McTighe, 1987). Conversely, teachers need
to purposefully design and teach for critical thinking (e.g. Barak et al., 2007) by engaging
students in challenging tasks and guided and rich critical-thinking activities within certain
content in which students explicitly think about their thinking (e.g. Paul, 1992; Swartz,
2003; Torff & Warburton, 2005). Based on the idea that what learners actively gain for
themselves is more fully possessed than what is given to them (Bryan, 2002; Ruggiero,
2003), it is vital to teach students to use critical-thinking skills in the performance of
certain structured challenging thinking tasks (Papastephanou & Angeli, 2007). And further,
critical thinking should be developed through continuous training and practice (Scriven &
Paul, 1987). In fact, one of the six lessons that van Gelder (2005) draws upon is that
practice in critical-thinking skills improves skills themselves while, as Nickerson (1984)
argues, it makes them more readily accessible for application in other contexts in which

they might be needed. Besides, ‘practice produces proficiency’ (Flores et al., 2012, p. 222).
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Thus, if critical thinking involves argumentation, then practice should involve practice in
argumentation (Yeh, 2001). Educators, for example, tend to say that students have poor
critical-thinking skills when reasons are poor or counterarguments are not addressed (Yeh,
2001). Therefore, a simple way to improve critical thinking is to guide and teach students
to provide good reasons and consider counterarguments (Yeh, 2001). Besides,
argumentation skills exist within students in a latent state and, given minimal guidance at
schools, students are able to improve the quality of their argumentation (Kuhn, 1991). Poor
thinking can be at least partially remedied by appropriate practice (Fisher, 2001).

Under this framework, a person learns to think critically in the ways in which he/she
practices thinking critically (Willingham, 2007), since critical thinking is that mode of
thinking about any subject, content or problem in which the thinker improves the quality of
his/her thinking by skillfully reflecting upon the structures inherent in thinking and
applying intellectual criteria upon them (Scriven & Paul, 1987). In accordance to that,
teaching for critical thinking means improving the quantity and quality of meaning that
students derive from what they read and perceive and that they express in what they write
and say (Lipman, 1988). Therefore, unless the students are actively doing the thinking
themselves and not just being exposed to examples of critical thinking, they will never
improve (Plath et al., 1999; Swartz, 2003; van Gelder, 2005). As Paul et al. (1997) argue,
even if active engagement is essential to critical thinking, what matters is how the learner
is engaged, since one can be actively engaged and not think critically. Therefore, students
need to identify their learning and the critical-thinking principles and skills they and other
students are applying (Plath et al., 1999; Swartz, 2003; van Gelder, 2005) since the more
supported and challenged students are to practice the critical-thinking skills, the stronger
these skills become (Keeley et al., 1982; Insight Assessment, 2015). Under this framework,
the teaching for critical-thinking skills should be transparent and followed by guided
practice and use in a range of contexts (Dewey & Bento, 2009) where teachers should have

a coaching role (McGuinness, 1999).

Despite its importance, practice or repetition is not enough, since practice should take
place in the context of judgment, which is involved in all aspects of critical thinking
through applying this knowledge in a variety of contexts and content areas (Bailin et al.,
1999b; Facione, 2000) with guidance from an effective instructor (Facione, 2000;
Willingham, 2007). In that vein, whatever the "content” to be learned is, teachers need to
encourage students to approach critical-thinking rich activities or tasks in the spirit of "I
can figure this out," or "l can use my mind and thinking to understand this." (Elder and

Paul, 2010). In that vein, the simple student performance of certain procedures identified in
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descriptive terms (e.g. thinking of reasons for and against a position, brainstorming
alternatives) is insufficient to ensure that what students have done counts as critical
thinking (Bailin et al., 1999b). On the contrary, teachers interested in teaching students to
become better at critical thinking cannot actually teach mere (mental) processes, since
these are non observable and can be identified only via their products (Bailin, et al., 199b).
Instead, they need to rather stress the cognitive processes of using knowledge, that is, the
critical-thinking skills, and orient them and motivate students to, for example, notice
fallacies or look for invalid arguments, through purposefully selected teaching material
(Bailin et al., 1999b; Newmann, 1991). Besides, the only way we can describe what one is
able to do in thinking is by assessing the outcomes generated by the thinking (Bailin et al.,
1999a). In this respect, teachers need to provide clear feedback to the students concerning
their demonstration of particular critical-thinking skills (Ennis, 2011; Keeley et al., 1982).
Besides, practicing critical-thinking skills is not simply a matter of continually repeating
them in the same manner or context, but rather of being alert to and attempting to correct
possible mistakes and continually striving for improvement according to the relevant
standards of adequacy and quality performance (Bailin et al., 1999b). The pedagogical
focus then shifts to the question of what the learner needs to understand so as to meet the
criteria of good thinking in particular contexts (Bailin, 2002). Therefore, the educational
goal should be to teach students to do such tasks well by sharpening students’ critical
judgment by reference to criteria and standards that distinguish, for example, thoughtful
evaluations from messy ones (Lipman, 1988). In that vein, teachers should be more
interested in the characteristics or demands of tasks (e.g. whether tasks require compare
and contrast) rather than on the types of tasks (e.g. writing, presentation) and to integrate
analytic components into each class assignment in order to enhance students’ critical
thinking (Shim & Walczak, 2012). As Willingham (2007) aptly puts it, “teaching students
to think critically probably lies in small part in showing them new ways of thinking, and in

large part in enabling them to deploy the right type of thinking at the right time” (p.15).

From another point of view, it is also important to empower students to become reflective,
that is, to be able to consider and question the appropriateness of the critical-thinking tasks
and their context, the consolidated criteria, practices and idea(l)s (Papastephanou &
Angeli, 2007). Therefore, having students consciously reflect on their core ideas and
encouraging them to analyze these ideas by asking them for examples, similarities,
assumptions, inconsistencies and alternatives, or even challenging their ideas by
facilitating them to generate hypotheses and interpret information or data, can enhance

their thinking skills (Pither & Soden, 2000). Besides, asking students to, for example,
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assess the reliability of sources to make informed critical judgments is completely different
from just asking them to read the text and get the facts (Swartz, 2003), which is a low-CT
activity, according to Torff & Warburton (2005), who used such prompts for assessing
teachers’ beliefs about classroom use of critical-thinking activities. In accordance to that,
Paul (2005) contends that ‘a person is a critical thinker to the extent that he or she
regularly improves thinking by studying and critiquing it’ (p. 28). Similarly, McKendree et
al. (2002) contend that ‘students need to understand that such ‘questioning the question’ is
sometimes a very good thing to do’ (p. 64). Besides, making inferences from reading
passages and critiquing arguments are core topics in critical-thinking based instruction
(Marin & Halpern, 2011).

Transferability of Critical-Thinking

Another question with regard to the teaching for critical thinking is whether and under
what conditions critical-thinking skills transfer from one context to another. For, in a
critical-thinking based instruction, the goal is not for students to merely understand and use
particular skills when they are taught but also to be able to recognize when those skills are
needed for use in a novel situation, across domains and/or in real-life situations (Halpern,
1988, 1998, 2001, 2002; Tiruneh et al., 2014). In this respect, transferring critical-thinking
skills concerns the carry-over and use of those skills and principles to contexts other (i.e.
curriculum subjects, real-life situations) than the ones in which they were initially taught
(Kennedy et al., 1991). In particular, transfer can mean transfer across subject areas in
school curriculum, transfer from one task or situation to another within a particular subject
area or transfer from the school subjects to the real out-of-the-school life of students
(Kennedy et al., 1991). However, many studies conclude that any transfer usually occurs
within the domain in which the thinking was learned (Pithers & Soden, 2000). Their main
argument derives from the subject-specificity view on critical thinking that holds that
critical-thinking skills are domain-specific, that is influenced by the content of the domain
and thus they are unlikely to transfer to other domains (e.g. Glaser, 1984). Despite the
argumentation put forward, the social constructivist educational paradigm stresses the
importance of the transferability of critical-thinking skills to real-life and out-of-the-
classroom situations (ten dam & Volman, 2004). In that sense, learning in individual fields

may guarantee transfer of critical-thinking skills to daily life since there are many interfield
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commonalities in critical thinking, that is, a common set of basic principles that applies in
most fields (Ennis, 1989, 1997).

According to Halpern (2002), teaching in ways that help students to become better thinkers
and to transfer these skills to novel situations is possible when teachers teach specifically
for transfer. In particular, critical-thinking skills are enhanced and are more likely to
transfer to novel situations when they are explicitly taught and practiced through a variety
of problems or contexts (Dewey & Bento, 2009; Halpern, 2002). Halpern (1998) even
proposed a model for teaching thinking skills so that they are transferred across domains of
knowledge. The model consists of four parts: (a) dispositions for effortful thinking and
learning, (b) instruction and practice of critical-thinking skills, (c) training activities
designed to facilitate transfer across contexts, and (d) metacognitive monitoring for
directing and assessing thinking. In her model, Halpern (1998) stressed the need to
encourage students to practice with different examples and problems that have the same
structural aspects so that they can become aware of the skills and strategies they use and
consequently be able to apply them in new situations. As McTighe (1987) also asserts,
deliberate instruction placing emphasis on the enhancement of students’ metacognitive

skills can be helpful in promoting transfer.

Under this framework, when teaching aims to transfer, it is important to design learning
activities through which the skills can be encoded in a way that will facilitate their
triggering and recall in novel situations (Halpern, 1998, 2002). These activities should
enable learners to focus on the structural characteristics of the tasks/problems (Halpern,
1998, 2002). Similarly, Willingham (2007) contends that transfer of skills, such as solving
a problem, occurs only when the learner gets more familiar with the deep structure of the
problem (e.g. mathematical skills required to solve a problem) rather than its surface
structure (e.g. the scenario that the problem describes), and becomes aware that he or she
should look for it in every case. In addition, if the learners realize that the problem they are
working on is best represented in a particular way, this might be helpful for identifying the
important aspects of the problem (McKendree et al., 2002) which they may encounter in
other similar problems. Therefore, repeated exposure to similar problems with different
surface structures but a same deep structure is needed for the transfer of skills to take
place. And further, according to ten dam and Volman (2004), if students’ critical-thinking
skills are enhanced through meaningful domain-related topics connected with current and
future situation(s), then it is more likely for the transfer of skills to occur. In this respect, it
seems that success of any transfer method depends on what is being taught and how it is

being taught (Nickerson, 1988). As Nickerson (1988) concludes, there is perhaps a need
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both to teach thinking in a content-free way, so as students become aware of the specific
aspects of thinking on which instruction is targeted, and also to teach subject-matter
courses in such a way so as to clarify the applicability of good thinking in those contexts
and to provide opportunities for training there.

Nevertheless, general critical-thinking skills do not readily transfer (Prawat, 1991), and
thus their transfer cannot be always guaranteed (Angeli & Valanides, 2009). In fact,
transferring knowledge and skills learned in one context into a new one is not an easy task
for students, especially for elementary students, who, according to the theory of Piaget,
cannot generalize or handle abstract ideas. However, teachers cannot just rely on Piaget’s
theory, waiting for transfer to automatically occur, since, although the particular theory had
an important impact on education, it is questioned by recent research and theory (i.e. neo-
Piagetian theories, theory of mind). Specifically, research has shown diversity in children’s
thinking across cognitive tasks. In fact, Piagetian levels and estimates of abilities typically
confound knowledge and reasoning since children may possess many of the abilities at an
earlier age than Piaget described (Brown, 1997). In addition, transfer of skills varies with
the type of students since some students usually transfer skills without being taught, while
other students rarely do it even if they are taught (Ennis, 1997). What’s more, the fact that
transferring critical-thinking skills and dispositions is not an easy task does not mean that
teachers need to abandon it since transfer to other types of material and context is an

important goal of a critical-thinking based instruction (Halpern, 1998).

Assessment of Critical Thinking

Given that critical thinking is a complex concept (e.g. Abrami et al., 2008; Bangert-
Drowns & Bankert, 1990; Brookfield, 2003; Fasko, 2003; Nieto & Saiz, 2008; Niu et al.,
2013; Pithers & Soden, 2000; ten Dam & Volman, 2004), critical thinking assessment,
albeit difficult to do well, is possible (Blattner & Frazier, 2002; Ennis, 1993). Like other
assessments of educational outcomes, there is a need for tests or other measures that are
sensitive enough to pick up subtle changes in students’ thinking abilities’ (Halpern, 2001,
p. 273). In this line of reasoning, a quality assessment of student critical thinking has a
twofold aim: Firstly, to address the dual problem of whether students can think (more)
critically and, if they can, whether they can actually use their critical-thinking skills

without specific prompting (Halpern, 2001).

As Ennis (1993) asserts, the format used, as well as the purpose of critical thinking
assessment is what makes the difficulties vary. With regard to the main purposes for
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critical thinking assessment, these concern: i) diagnosing the level of students’ critical
thinking performance in terms of weaknesses and strengths, ii) giving students feedback
about their critical-thinking performance, iii) motivating students to be better at critical
thinking, iv) informing teachers about the success of their teaching approaches for
enhancing students’ critical thinking, v) doing research on critical-thinking instructional
questions and issues, vi) providing help in deciding whether a student should enter an
educational programme, and vii) providing information for holding schools accountable for
the critical-thinking prowess of their students (Ennis, 1993). In fact, researchers can fall
into traps if they are unaware of the purpose for which a critical-thinking test will be used
(Blattner & Frazier, 2002; Ennis, 1993). However, as Blattner and Frazier (2002) claim,
these purposes, especially the last two higher stakes purposes, cannot be fully addressed
through the administration of multiple-choice tests since, as Ennis (1993) further explains,
the diagnosis would possibly be less comprehensive. In addition, there is evidence showing
that evaluation of the effectiveness of instruction can be influenced by the type of critical
thinking assessment and measures employed (Tiruneh et al., 2014). For instance, in two
studies comparing explicit and imbedded instructional modes, Marin and Halpern (2011)
found that both modes of instruction showed significant gains in student’s critical thinking,
even if the explicit mode had a larger effect. This could be attributed to the fact that in their
studies they had particularly included instruction on topics (e.g. argument analysis)
particularly addressed by the Halpern Critical Thinking Assessment Instrument they had

used for pre- and post-test assessment (Marin & Halpern, 2011).

As the format chosen for critical-thinking assessment, the most known method is the use of
multiple-choice tests. Nevertheless, multiple-choice tests usually require one right answer
and do not necessarily encourage critical thinking that seeks multiple answers or solutions
(Paul, 1992; Savage, 1998), nor do they reflect test takers’ ability to think critically under
unprompted situations (Ku, 2009). In addition, multiple-choice tests do not reveal
individuals’ underlying reasoning for choosing a particular answer (Ku, 2009). And
further, questions that require one right answer do not encourage critical thinking, which is
an open-ended activity (Ennis & Weir, 1985) seeking multiple answers/solutions (Paul,
1992; Savage, 1998). Therefore, there are times when multiple-choice tests may not be the
most appropriate way to evaluate students’ critical-thinking performance (Staib, 2003),
such as when students are asked to analyze an idea, identify and choose among alternatives
and counterarguments, and provide a rationale for drawing a certain conclusion. Under this
framework, multiple-choice tests tend to have problems with validity, as Halpern (2001)

comments. Still, research on psychological and educational testing indicates that well
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crafted multiple choice tests can validly and reliably measure higher order cognitive skills
(Haldyna, 1994, cited in Facione, 2000, p. 72).

Other viable alternative ways for critical thinking assessment include the addition of
justification requests to multiple-choice items, and essay testing with varying degrees of
structure (i.e. high, medium and minimal structure) (Ennis, 1993). As Torff (2005, 2006)
comments, an analytic essay, as a task, poses greater critical-thinking challenges (e.g.
children do not only need to recall scientific knowledge but also to reason as scientists do)
in relation to other formats featuring only multiple choice questions. According to Ennis
(1993), a critical-thinking essay test can be a good option for critical thinking assessment
since it focuses on more comprehensive testing than the others. The essay can be
argumentative in nature requesting students to incorporate source material (e.g. real-life
scenarios) into their writing to support their point of view in a controversial issue. In terms
of structure, it can vary considerably since it can be of high structure (i.e. providing an
argumentative text asking students to appraise the thinking in each paragraph and defend
their appraisals with scoring guide), medium structure (i.e. providing an argumentative text
and asking students to argue on the main point of view with either a holistic or analytic
scoring based on criteria) and minimal structure (i.e. providing only a question to be
answered or an issue to be addressed with either a holistic or analytic scoring based on
criteria) (Ennis, 1993). Nevertheless, researchers need to take into account that certain
contextual variables (e.g. the level of substance and/or consistency of source material/text,
lack of contradictions within the source material/ text) may affect the quality of one’s
critical thinking and consequently the testing results (Fischer et al., 2009). And further,
open-ended verbal and written examinations are not the one and only alternative solution
since, as Halpern (2001) claims, these tend to have problems with reliability; researchers
have to keep in mind that no assessment can be valid for any purpose if it is not reliable.
Other methods, such as attitudinal inventories, case study analyses and theoretical debates

can be used for critical-thinking assessment as well (Facione & Facione, 1994).

Along this line of reasoning, multiple methods of assessment are preferable for a thorough
critical-thinking assessment plan (Blattner & Frazier, 2002; Facione & Facione, 1994; Yeh,
2002). Contemporary critical-thinking testing procedures increasingly require performance
assessment emphasizing critical-thinking skills with varying degrees of structure (Ennis,
1993; Yeh, 2002). What so ever, several tools can be used to assess students’ critical-
thinking skills while correlations can also be found out, something that Blattner & Frazier
(2002) did in their study. For example, the multiple-choice tests can be used for various

purposes, that is, diagnosis, feedback, motivation, impact of teaching and research (lower

74



stakes purposes) given that judgment is necessary (Ennis, 1993). However, the use of a
multiple-choice test can be one method of gathering useful data regarding critical-thinking
outcomes (Facione & Facione, 1994). Other methods, such as attitudinal inventories, essay
tests, case study analyses, theoretical debates, role playing or talk aloud exercises can
provide opportunities for critical-thinking assessment as well (Facione & Facione, 1994).
Indeed, for comprehensive assessment, unless appropriate multiple-choice tests are used,
open-ended assessment techniques are probably needed (Ennis, 1993). Alternatively, a
multi-response format assessment of critical thinking could be preferred (Ku, 2009). For
instance, the Halpern Critical Thinking Assessment Using Everyday Situations (HCTA;
Halpern, 2007) is a recent attempt that uses both multiple-choice and open-ended response
formats into a single measurement tool. As Halpern (2010) explains in the test manual, the
HCTA consists of 25 everyday scenarios, each of which is briefly described and presented
using common language. For each scenario, there is an open ended (i.e. constructed
response) question, which is followed by a forced choice question (e.g. multiple choice,
ranking, or rating of alternatives) such as select the best alternative, rate each of the
alternatives in terms of their relevance, or decide which of the alternatives presented
indicates a good response. However, performance assessment requires considerable expert
time devoted to each student and varies in degree of structure, namely minimal structure
(e.g. naturalistic observation as in case study taking notes and interpreting descriptions),
medium structure (e.g. assessing a student’s portfolio of work) and high structure (e.g.
making an exploratory assessment effort using a certain task which is designed to assess

certain things of interest) (Ennis, 1993).

Critical thinking assessment requires that we have a clear picture about what we want to
assess (Ennis, 1993). For instance, Ennis (1993) lists ten abilities and dispositions based on
which critical-thinking testing can be guided, such as judging the credibility of sources,
identifying conclusions, reasons, and assumptions, judging the quality of arguments,
developing positions of an issue, asking appropriate questions for clarification, planning
experiments and judging experimental designs, defining terms appropriate for the context,
drawing conclusions when warranted, and being open-minded and well-informed. In that
sense, in every study, the way critical thinking is conceptualized, such as, for example,
critical dialogical exchanges (e.g. Daniel et al., 2005), informal reasoning (e.g. Sadler &
Zeidler 2004), argumentation skills (e.g. Zohar & Nemet, 2002), reasoning and problem
solving (e.g. Shim & Walczak, 2012) and so on, guides the method and the format of
assessment. Most of the times, educational studies incorporate assessment methods

relevant to a set of certain critical-thinking skills the researchers choose to examine. For

75



example, Angeli and Valanides (2009) have chosen to use the CCTST (Facione, 1990)
along with measuring students’ critical-thinking performance reflected in the written work
using a rubric for assessing five general critical-thinking skills, namely: (a) analyze the
problem, (b) generate solutions, (c) develop the reasoning for each solution, (d) decide
which is the best solution, and (e) use criteria to evaluate one’s thinking. These were
chosen, as Angeli and Valanides (2009) explain, because they reflected the
conceptualization of critical thinking as given in the Delphi report (Facione, 1990).
Similarly, Malamitsa et al. (2009) have chosen to use the ‘Test of Everyday Reasoning’
(TER), which targets the core critical thinking skills identified in the Delphi Report’
consensus focusing, in particular, on the skills of categorizing, examining ideas,
identifying and analyzing arguments, assessing claims, drawing conclusions and justifying
procedures. Some studies (e.g. Angeli & Valanides, 2009; Halpern, 2002; Shim &
Walczak, 2012) go even further by administering evaluation questionnaires to students so
as to analyze their understanding of critical thinking. However, self-reports and self-
assessment of how well students can think may provide weak data since the belief that one
can think well is not always correlated with actual critical-thinking performance (Halpern,
2002; Shim & Walczak, 2012). Still, it is good to know whether students believe that their
thinking has been improved or not, after an instruction designed specifically to improve

students’ critical thinking (Halpern, 2002).

With regard to the measures for critical thinking, these are as varied as the constructs of
critical thinking (Edman, Robey, & Bart, 2002; Shim & Walczak, 2012). Although there is
a number of published critical-thinking tests, only a few have actually critical thinking (or
some aspect of critical thinking) as their primary concern, while is difficult to find tests for
students below fourth grade (Ennis, 1993). Most of the available published critical-
thinking tests are general critical-thinking assessments rather than subject-specific (Ennis,
1993; Lai, 2011). According to Ennis (1989), if tests measuring critical thinking are
specific to school subject-matter areas, then these tests presumably would not test for
transfer of critical thinking instruction to real life, which is a goal for schools. Arguably,
‘there is a large gap between the ability to apply critical thinking in fairly trivial, highly
structured, and usually multiple-choice tests, on the one hand, and in one's everyday life,
on the other’ (Sternberg, 1986, p. 27). As Ennis (1993) further argues, general-content-
based critical thinking tests are needed so as to check transfer of critical thinking skills to
real-life situations; regardless of whether critical-thinking based instruction is infused in
subject matter instruction or whether it is offered separately, or some combination of the

two. Some of these tests aim at measuring a single aspect of critical thinking (e.g. ‘Cornell
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Class Reasoning Test’ for a variety of forms of deductive class reasoning, 1964, by R.H.
Ennis, W.L. Gardiner, R. Morrow, D. Paulus, and L. Ringel, Hlinois Critical Thinking
Project, University of Illinois, aimed at grades 4-14) while others cover more than one
aspect of critical thinking (e.g. ‘California Critical Thinking Skills Test’, CCTST, 1990, by
P. Facione) (Ennis, 1993). Other widely used critical-thinking instruments are the Ennis—
Weir Critical Thinking Essay Test (EWCTET) (Ennis & Weir, 1985), and a more recent
one, the Halpern Critical Thinking Assessment Using Everyday Situations (HCTA) (Marin
& Halpern, 2011). Many of these tests contain a large amount of reading text. Most of the
items are based on analyzing the written discourse to make inferences and judgments,
while test takers need to go through a process of questioning, judging relevance and

importance of data so as to make inferences or draw conclusions.

Although there are many popular critical-thinking instruments, there has not been a
consensus on how critical thinking should be best measured since even if these instruments
share common aspects, they vary in their purposes, formats, and contexts (Ku, 2009; Shim
& Walczak, 2012). And further, all commercial instruments available to measure students’
critical thinking abilities have potential difficulties (Staib, 2003). In that sense, objective
tests that have been ranked according to established norms cannot easily evaluate critical
thinking, which is unpredictable (Savage, 1998), even if these tests are widely used. For
example, several purposes of critical thinking, such as diagnosing strengths and
weaknesses of students’ critical thinking abilities, providing feedback to students about
their critical-thinking skills, challenging students to improve their critical thinking abilities,
and informing teachers about students’ critical-thinking skills and how the instruction in
their classrooms might have contributed to their development, as defined by Ennis (1993),
cannot be addressed through the administration of multiple-choice tests that do not even

require discipline specific knowledge (Blattner & Frazier, 2002).

Nevertheless, selecting validated measurement is important so as to ensure the rigor of
critical thinking research (Niu et al., 2013). In a recent review Ku (2009) focuses on
existing tests of critical thinking that are made compatible to reflect both cognitive and
dispositional components of the conceptualization of critical thinking. As she states, tests
specifically developed to tap the cognitive factor of critical thinking include CCTST
(Facione 1990), WGCTA (Watson & Glaser, 1980), and Cornell Critical Thinking Test
(CCTT; Ennis, Millman, & Tomko, 1985). These are the multiple-choice tests mainly
tapping the cognitive component of critical thinking, with the dispositional component
incompletely revealed, since recognizing a single right answer of multiple-choice items

cannot reflect the test-takers’ inclinations to engage in critical thinking (e.g. Halpern, 2001,
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McMillan, 1987). Conversely, as Ku (2009) explains, open-ended tests allow test-takers to
demonstrate their cognitive skills as well as their inclination to engage in careful thinking.
One such test is the Ennis—Weir Critical Thinking Essay Test (EWCTET; Ennis & Weir,
1985), in which test-takers are asked to make and evaluate argument (Ku, 2009). Even if
nothing in the Ennis-Weir test or manual indicates that it was initially designed to
explicitly test for disposition, as Taube (1995) explains, in his study, confirmatory factor
analysis confirmed the plausibility of a two-factor model of critical thinking, and scores on
the Ennis-Weir test loaded significantly on both the ability (0.41) and disposition (.20)
factors. Nevertheless, the highly specific context and strict structure of the Ennis-Weir test
may restrict the test-takers’ responses, and thus the effects of disposition on thinking
performance could be greater in less-structured written measures of critical thinking, such
as the Illinois Critical Thinking Essay Test (Finken & Ennis, 1993), as Taube (1995)
comments. But again, both conclusions seem arbitrary since there aren’t enough data, on
the one hand, while there isn’t any clarification of the quality of disposition, on the other,
especially if we take into consideration that the dispositional domain concerns several
dimensions. However, there are also tests that have been developed specifically to measure
the dispositional domains of critical thinking. Some of these tests are: the CCTDI
(California Critical Thinking Disposition Inventory, Facione & Facione, 1992) and the
CM3 (California Measure of Mental Motivation, Giancarlo & Facione, 2000).
Nevertheless, there are theorists who claim that measuring the dispositional factor of
critical thinking using a separate measure is unlikely to fill the gap between what
individuals claim they would do (in self-reported dispositional measures) and what they

actually do (in an actual test of critical thinking skills) (Ku, 2009).

California Critical Thinking Skills Test (CCTST)

The conceptualization of critical thinking given by the two-year Delphi research project
sponsored by the American Philosophical Association forms the conceptual basis of the
CCTST (Facione, 1990a; Facione & Facione, 1994). The CCTST was constructed using a
bank of 200 multiple choice items of which only 34 were finally selected and designated
Form A after a set of tryouts, item analysis, and revision (Facione, 1990b; Jacobs, 1995).
The CCTST resulted in being a standardized, 34-item multiple choice test (19 four-option
multiple-choice items and 15 five-option multiple-choice items), and non discipline-
specific, targeting core critical-thinking skills. As an ability measure, the CCTST has

correct and incorrect answers. The CCTST score is the simple sum of the correct items
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(Jacobs, 1995). However, the CCTST reports six scores: An overall score on one’s critical-
thinking skills and five scores on subscales, which are (a) analysis; (b) evaluation; (c)
inference; (d) deductive reasoning and (e) inductive reasoning. More specifically, the 34
items can be scored to yield three subscores, that is, analysis (9 items), evaluation (14
items), and inference (11 items), or 30 of the 34 items can be scored to yield two subtest
scores, termed deductive reasoning (16 items) and inductive reasoning (14 items) (Jacobs,
1995). The CCTST has an equivalent form, Form B, which was developed by rewriting 28
of the 34 items of Form A, by substituting different terms, names, concepts, and contexts
in an effort to maintain the type of topic or problem involved, and the specific critical
thinking skill assessed by the original item (Jacobs, 1995).

With regard to the test-takers’ age, the California Academic Press aimed initially at college
students but recently modified the test so as to make it usable with elementary and high
school students, incorporating interpretation, argument analysis and appraisal, deduction,
mind bender puzzles, and induction (CCTST-MIB). The item pool for the CCTST in all of
its forms and versions including the M-Series has been growing for more than 40 years and

continues to evolve, as commented in the updated Manual of the CCTST of 2015.

As referred to the updated Manual of the CCTST of 2015, the validation studies of the first
generic forms of the CCTST were conducted using a case-control methodology in
college-level institutions in California, leading to the first publication of the generic
CCTST. Specifically, four experiments were conducted at California State University in
Fullerton during the 1989/90 academic year and involved 1169 college students, five
courses, three departments, 20 instructors, and 45 sections (Facione 1990b). In the first
experiment, where 945 students of general education critical-thinking courses participated
in pre- and post-test groups, the resulting statistics (t=2.44, statistically significant at
p<.0075 for the one-tailed test) confirmed that the CCTST was sensitive enough to detect
the growth in students’ critical-thinking skills (Facione, 1990b). In the consequent
experiments, results were about the same, since the null hypothesis that the instrument
would fail to detect statistically significant differences between students who have and
have not completed an approved college level critical-thinking course was rejected
(Facione, 1990b). For the concurrent validity of the CCTST, regression models for
predicting CCTST results were performed (Facione, 1990c). In specific, CCTST pretest
results were significantly correlated with seven factors including college GPA (r= .20, p <
.000), Scholastic Aptitude Test (SAT) Verbal Score (r= .55, p<.000), the SAT Math Score
(r=.44, p<.000), the University's English Placement Test (EPT) (r =.48, p<.000), the
University's Entry Level Mathematics Test (ELM) (r=.13, p=.025), the number of
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semesters of high school preparatory English (r=.16, p=.002) and the number of semesters
of high school preparatory Math (r =.10, p=.039) (Facione, 1990c). All seven significant
correlations discovered to apply to the February 1990 pretest were found to be significant
on the May 1990 posttest.

Despite the validation studies recorded by Facione (1990b), Jacobs (1995, 1999) questions
the equivalence of the CCTST Form A and B with respect to difficulty and therefore the
comparability of scores from Forms A and B, arguing that the modifications made on Form
A items to transform them into Form B items made the items more difficult. More
specifically, analyzing mean scores based on the 28 modified items on Form A and Form B
from data collected from 684 undergraduate students, who completed Form A, and 692,
who completed Form B, using a one-way analysis of covariance, with scores based on the
six common items as the covariate, Jacobs (1995) found that the mean for Form A, based
on the 28 modified items, was significantly higher than the mean for Form B (F(1,373)=
6.30, p <0.01). And further, examining the item-total test score correlations, Jacobs (1995)
found that some items in both forms show low correlations with total test score, something
that has a negative effect on alpha reliability. Jacobs (1995) further argued that the tests
appear to be factorially complex with the complexity to differ between forms since, based
on the exploratory principal components analysis, 14 independent clusters of linearly
combined items with eigenvalues greater that 1.00 were produced, accounting for just over
50% of the variance in CCTST scores. Based on the findings of his study, Jacobs (1995)
concluded that the CCTST can be used for research purposes as blocking variable or
covariate but not for decision making concerning students’ gains in critical-thinking, since
the extent to which CCTST scores can detect changes brought about by instruction

designed to improve students’ critical-thinking skills is still undetermined.

Watson-Glaser Critical Thinking Appraisal
The Watson-Glaser Critical Thinking Appraisal (W-GCTA) is the oldest critical-thinking

measure, while it is among the most widely used and studied critical-thinking measures.
The WGCTA, as most of the major critical-thinking skill standardized tests, is marketed
and used as a predictive measure in a wide variety of educational and vocational contexts
(Bernard et al., 2008). It was initially developed in the 1920s and in 1964 two parallel
forms (Y and Z) of 100 items each were published under the name Watson-Glaser Critical
Thinking Appraisal in the USA (Watson & Glaser, 1964). These forms were revised in

1980 to update the language, improve clarity and eliminate racial and gender stereotypes
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(Watson & Glaser, 1980). The new forms, A and B, were shorter at 80 items but kept the
basic test structure. The first UK adaptation — Form C (Watson & Glaser, 1991) was based
on the US Form B. American-English vocabulary and usage was replaced and content
changed where not appropriate for a UK test taker. In 2000, minor revisions were made to
Form C and an extensive UK norming and standardisation exercise was also undertaken.
The result was the 80 item WGCTAY" (Watson, Glaser & Rust, 2002).

With more demand for the test around the world and shorter forms, two parallel short
forms were developed. Form D is a development of the original Short Form S (Form S was
composed of 16 scenarios and 40 items selected from the 80-item Form A; it was
developed in 1994) with items chosen to be internationally appropriate and amenable to
translation into other languages. A parallel 40 item version, Form E, was developed from
the original form B test for use in the USA. With regard to Form S, results obtained by the
study of Loo and Thorpe (1999), who evaluated its psychometric properties and factor
structure, provided only limited support for Form S. For there were poor to moderate
internal-consistency reliabilities for scores on the five subscales and poor to moderate
recovery of the five subtests underlying the critical thinking construct in the confirmatory

factor analysis and principal components analysis.

The W-GCTA was initially designed to measure different, though interdependent, aspects
of critical thinking, namely, recognition of assumptions, inference, deduction,
interpretation, and evaluation of arguments (Bernard et al. 2008; EIl Hassan & Madhum,
2007). Importantly, the five subscales contribute to the composite of the W-GCTA, but
separately, the subscales are insufficient measures of critical thinking (Bernard et al., 2008;
Loo & Thorpe, 1999) since “it is the composite of these subtests that yields a reliable
measure [sic] of critical thinking ability” (Watson & Glaser, 1994, p. 10). In its latest
revised version, the W-GCTA is theoretically based on a three-factor model (Watson &
Glaser, 2009) since exploratory factor analyses, follow-up analyses, as well as
confirmatory factor analysis, showed that inference, interpretation and deduction loaded
onto one factor, namely, drawing conclusions. Therefore, a three-factor model was
confirmed as the optimal model for the W-GCTA, with the factors being recognizing

assumptions, evaluating arguments and drawing conclusions.

The W-GCTA is composed of short reading passages or scenarios including problems,
statements, arguments, and interpretations of data similar to those that one can encounter
on a daily basis at work, in study and in newspaper or magazine articles. The content

requires critical evaluation and cannot necessarily be accepted unquestioningly. Each
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scenario is accompanied by a number of items to which the participant responds (user
guide-manual, 2012).

In their study, Bernard et al. (2008) investigated the psychometric properties of the W-
GCTA subscales in two different ways, on the one hand to determine if there are separate
and identifiable subscales and, on the other, to determine if the test is best scored and
interpreted as a general measure of critical thinking. In particular, they analyzed the inter-
correlation matrices for the five subscales contained in 13 published studies of the
WGCTA. Their results indicated that each of the 10 pairs of average correlations (i.e. each
subscale paired with the others) was significant, but that all but one average correlation
violated the assumption of homogeneity of correlation. In addition, they found that no clear
subscale structure is discernable by analyzing 60 sets (data from pre-tests and post-tests) of
subscale means contained in 60 studies. Exploratory factor analysis yielded one (critical-
thinking) factor, which confirms the unidimensional structure of the WGCTA, for which
other researchers (e.g. El Hassan & Madhum, 2007) argue as well.

Cornell Critical Thinking Test
The Cornell Critical Thinking Test (CCTT) was firstly developed back on the 70s by

Robert H. Ennis when at Cornell University and the University of Illinois. Its conceptual
framework relies on the “Cornell/Illinois model,” according to which critical thinking is a
reasonable and reflective thinking focused on deciding what to believe or do (Ennis et al.,
2005, 2004, 1985, 1989, 1991). It has two levels, CCTT - Level X and CCTT - Level Z
(Ennis et al., 2005, 2004, 1985). Level X is aimed at students in grades 4-14 (age 9-18+)
and Level Z is aimed at advanced and gifted high-school students, college students,
graduate students, and other adults. Both general-content, multi-aspect critical-thinking
ability tests, levels X and Z, cover three types of inferences, namely, induction, deduction,
value judging, and four types of bases, namely, the results of other inferences,
observations, statements made by others and assumptions (Ennis et al., 2005, 2004, 1985).
However, some skills, which are considered relatively sophisticated, such as dealing with
meanings, are given heavier weighting in Level Z than in Level X while induction,
deduction, and assumption identification are strongly weighted in both tests (Ennis et al.,
2005, 2004, 1985). As Ennis et al. (2005, 2004, 1985) admit, listing separately the skills
along with the numbers of items intended to contribute to the testing of each skill may be
an oversimplified task, especially when there is proof that the different aspects of critical

thinking are interdependent and do not operate separately but rather complementarily
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(Bailin et al., 1999a; Bernard et al., 2008; Ennis, 1991; Ennis et al., 2005, 2004, 1985;
Facione, 2000; Facione & Facione, 1996; Swartz, 2003; Zohar et al., 1994).

Level X is a 71-item and Level Z is a 52-item multiple choice test while each is intended to
be taken within a 50-minute period (except for the use of Level X in the elementary
school) (Ennis et al., 2005, 2004, 1985). For use of Level X with elementary students, the
reading aloud of all instructions and sample items, and the soliciting of questions about
each set of directions need to be added and the test developers recommend a relaxed
atmosphere for administering the test to children of this age (Ennis et al., 2005, 2004,
1985). Each item on each test has three choices and one keyed answer (Ennis et al., 2005,
2004, 1985). For scoring the tests, two formulas can be used, that is, the “correction for-
guessing” (R — W/2) method (rights minus one-half the number wrong) or the “rights only”
method (Ennis et al., 2005, 2004, 1985). With regard to reliability estimates, these range
from 0.67 to 0.90 on Level X and 0.49 to 0.87 on Level Z (Ennis et al., 2005, 2004, 1985).

With regard to the validity of the CCTT, Ennis et al. (2005, 2004, 1985) have organized
the discussion of the validity of Level X and Level Z into three categories, that is, “content

2% <e

related evidence of validity,” “criterion related evidence of validity,” and ‘“construct
validity,” with the first two being relevant to the third. However, they argue there is not
enough information to make a construct validity judgment with justified confidence since,
as they characteristically say, ‘after forty years of use in various ways, there is still not
enough evidence to declare unequivocally that these are valid tests. We feel instead that it
is likely that they are substantially valid’ (Ennis et al., 2005, p. 20). Nevertheless, Ennis et
al. (2005) attempted in the updated manual of CCTT-Level X and Z to prove the construct
validity of the test by referring to eleven relevant pieces of information: 1) the rationale
upon which the tests are built, 2) the degree to which the tests appear to cover the items in
the rationale, 3) reasonable judgments about the acceptability of the answers, 4) simple
internal statistical analyses, such as item analyses and internal consistency indices, 5)
consistency of test results over time for individuals (including test-retest consistency), 6)
the reasonable correlations with other critical thinking tests, 7) correlations between the
test and assorted other variables (i.e. gender, scholastic aptitude, academic performance,
age, and socio-economic status, 8) consistency across groups or settings (generalizability),
9) the loosely expectable results of experiments in which people tried to teach critical
thinking (“loosely” because it is not sufficiently clear what transpired in these
experiments), 10) the inconclusiveness of the factor analyses, and 11) the Level-X-enabled
knowledge of the relationships between critical thinking abilities and other factors. Despite

these eleven pieces of information, Ennis et al. (2005) report an overlap between the
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critical-thinking skills measured by the Cornell Critical Thinking Tests in the fifth edition
of their manual when presenting the findings of their tests’ validity. The argument of
overlapping among critical thinking skills in relation to the items that represent them in a
test is usually used by researchers to explain and justify the results of their attempts to
examine the construct validity of tests developed within their studies that reflect the
difficulty to identify the unique effect of each skill separately (e.g. Zohar et al, 1994).

Teachers’ Conceptions of Critical Thinking

As Kember (1997) points out, teachers’ conceptions of teaching influence teaching
approaches, which in turn have an effect on student learning outcomes. Therefore, any
measures to enhance the quality of teaching (i.e. teachers’ empowerment from teaching for
critical thinking) should take into account the teachers’ conceptions so as to be effective,
since teaching approaches are strongly influenced by the underlying beliefs and
conceptions the teacher holds (Kember, 1997).

With regard to critical thinking, there are researchers who believe that teachers in general
do not effectively teach for critical thinking nor are they able to design instructional
environments promoting critical thinking as a result of their own vague conception of
critical thinking (Barak et al., 2007; Paul, 2005; Paul et al., 1997; Stapleton, 2011). This
ascertainment is in line with the findings of a longitudinal case-study made by Barak et al.
(2007), who found that only 20% of the interviewed high-school teachers who claimed to
promote higher-order thinking among their students in certain ways were actually
purposefully integrating teaching strategies for promoting higher-order thinking skills,
while their students had a significant pre-post improvement on their critical-thinking skills.
Similarly, Paul et al. (1997), in a study with faculty members from thirty eight public and
twenty-eight private colleges and universities (teacher education programmes), who were
interviewed about critical thinking and asked to provide the researchers with self-reported
information on course designs and teaching strategies they use for promoting critical
thinking, found a lack of understanding, practice, and teaching of critical thinking. For
example, even if most of the participants (89%) claimed that critical thinking was a
primary goal in their instruction, only 19% could clearly formulate a meaning for critical
thinking, while only 9% were clearly teaching for critical thinking on a typical day in class.
Results indicate that most of the faculty participants had a vague and/or internally

incoherent conception of critical thinking (Paul et al., 1997). Investigations of the faculty’s
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conceptions of critical thinking and consequently instructional processes at the university
level appear to need more research (e.g. El Hassan & Madhum, 2007; Gul, Khan, Ahmed,
Cassum, Saeed, Parpio, Profetto-McGrath, & Schopflocher, 2014). In another study of
Stapleton (2011), 72 high-school teacher participants also presented a narrow
understanding of critical thinking while they expressed the need for training and support.

From another perspective, as Onosko (1991) argues, teachers who can articulate their
conceptions of critical thinking and claim to be skilful at it, consistently incorporate critical
thinking into their teaching (e.g. Onosko, 1991). However, this is not always the case. For
instance, teachers may claim that their teaching is based on student-centered educational
theories and methods that facilitate understanding and promote critical thinking, but
instead they may behave didactically in class. In that vein, teachers may claim to teach
their students how to think critically although they are actually only concerned with
teaching content (Fisher, 2001). This can be attributed to at least four reasons: a) Teachers’
emphasis on covering the curriculum which they consider more important rather than
spending time addressing the teaching of thinking (e.g. Astleitner, 2002; Dewey, 1933;
Kennedy et al., 1991; Koutselini, 2006, 2008a, 2008b, 2013; Onosko, 1991); b) Teachers’
confidence in didactic teaching that supports knowledge transmission (e.g. Barnes, 2005;
Onosko, 1991; Paul 1995, 2005); c) Teachers’ insufficiency to be critical thinkers
themselves (e.g. Paul et al., 1997); d) Teachers’ lack of knowledge and anxiety about
having to teach something that is complex to define while they have not even been trained
to teach (e.g. Astleitner, 2002; Niu et al., 2013; Paul et al., 1997; Ruggiero, 2003; Savage,
1998) and thus being inapt to invest any time or effort (Tsui, 2001). In fact, with regard to
the latter, as Marin and Halpern (2011) comment, it is hard to find any coursework in the
instruction of critical thinking (explicit or otherwise) designed for the practicing or future
teacher. In fact, there are studies that confirm that teachers at any level of education have
no formal preparation (course, seminar, or workshop) in critical thinking (e.g. Gul et al.,
2014; Zygmont & Schaefer, 2006) before their participation in a formal training offered by
the research studies, in which participated. Other barriers to teaching for higher order
thinking, identified by Onosko (1991), concern teachers’ lack of planning time, a culture of
teacher isolation that does not encourage collective action in similar instructional concerns,
and teachers’ low expectations of students. With regard to the latter, findings from the
studies of Torff and Worburton (2005) are rather insightful as to how the “advantage
characteristics” (i.e. academic ability, prior knowledge, and motivation) teachers consider
in attribution of a learner as high advantage or low advantage intertwine with the critical-

thinking-use beliefs they hold, as well as with teachers’ observed classroom practice.
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Although in the field of critical thinking there are studies dealing with ‘what teachers
think’, namely, dealing with teachers’ conceptions of critical thinking (e.g. Barak et al.,
2007, Paul et al., 1997; Stapleton, 2011) or teachers’ beliefs about high-critical thinking
and low-critical thinking activities for high-advantage and low-advantage learners (Torff &
Warburton, 2005), direct observation of teaching practices or classroom observations
during teachers’ empowerment and training on teaching for critical thinking are not
included in most of the studies (e.g. Dewey & Bento, 2009; Zohar et al., 1994). In fact, a
lot of the studies that examine classroom practice tend to rely on self-reported data (either
by teachers or students) rather than observational data (Tsui, 2002). A relevant study was
that of Shim and Walczak (2012), which used college students’ self-reported gains in
critical thinking in order to examine the impact of certain instructional practices of the
faculty to the development of students’ critical thinking abilities and made no class
observations. Even if their results from multinomial logistic regression and OLS regression
analyses showed that certain instructional practices (e.g. asking challenging questions)
increased students’ self-reported critical thinking abilities, the concern of whether self-
report measures are valid or not remains (Halpern, 2001). And that is because, as Shim and
Walczak (2012) themselves admit, students’ self-reports may reflect students’ satisfaction
with teaching experiences or their own perception of their developmental levels and not an
accurate standardized measurement of their actual critical-thinking ability level. To
minimize the risk, Shim and Walczak (2012) used direct measures of critical thinking (i.e.
the Collegiate Assessment of Academic Proficiency) as well, but again actual teaching was
not recorded nor was an enhancement of faculty’s instructional practices attempted. In a
similar vein, while Zohar et al. (1994) found that students who participated in the Biology
Critical thinking Project improved their critical thinking skills compared to their initial
level and compared to their counterparts in the control group, classroom observations were
not reported. Instead, Zohar et al. (1994) asked teachers of the experimental and control
group to report one lesson per week so as to examine whether the teaching strategies used
in the Biology Critical Thinking Project influence the learning environment. But again,
only self-reported data are discussed, which could have been more valid if classroom
observations had taken place as well. Along this line of reasoning, educational change
does not depend only on what teachers think but also on what teachers do (Koutselini,
2008b, p. 31). From another perspective, in the study of Gul et al. (2014) classroom
observations indeed took place while teacher participants’ reflections, especially with
regard to the obstacles they may have faced in promoting critical thinking were also

obtained. Nevertheless, the study of Gul et al. (2014) did not examine whether the recorded
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improvement in educators’ level of questioning, teaching strategies, and facilitation skills
actually impacted on students’ critical thinking. Researchers themselves admit that
improvement of these particular instructional variables “could have impacted students’
critical thinking” (p. 41), but there isn’t any proof. And further, while Gul et al. (2014)
mention that teachers’ understanding and misperceptions of critical thinking were explored
during the first training workshop, these are not thoroughly presented and discussed or
somehow related to their reflections at the end of the training.

Teacher Professional Development

“Professional development consists of all natural learning experiences and those
conscious and planned activities which are intended to be of direct or indirect benefit to
the individual, group or school, which contribute, through these, to the quality of
education in the classroom. It is the process by which, alone and with others, teachers
review, renew and extend their commitment as change agents to the moral purpose of
teaching; and by which they acquire and develop critically the knowledge, skills and
emotional intelligence essential to good professional thinking, planning and practice with
children, young people and colleagues throughout each phase of their teaching lives”
(Day, 1999, p. 4).

Unpacking Day’s (1999) definition on professional development, one can understand that
the ultimate goal of teacher professional development concerns improving student learning
outcomes through improving the quality of teaching (Creemers et al., 2013; Desimone,
2009; Guskey, 2003; Kyriakides et al., 2017a; Munro, 1999). Research findings reveal that
teachers can improve their teaching skills and have a significant impact on student
achievement, given that they undergo appropriate treatment and participate in effective
professional development programmes (Antoniou et al, 2011; Desimone, 2009; Munro,
1999). Even more, teachers themselves appear to link in-service training and professional
development to the improvement of school practice (Karagiorgi & Symeou, 2007). In that
sense, helping teachers to understand (more) deeply the content they teach, as well as the
ways students learn and use that content, appears to be a vital dimension of effective
professional development (Desimone, 2009; Guskey, 2003). However, what constitutes
effective professional development is questionable, since there is a range of learning
experiences that could potentially increase and improve teachers’ knowledge and skills,

from formal structured topic-specific in-service seminars to everyday, informal “hallway”
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discussions with other teachers about teaching techniques and practices (Desimone, 2009).
Therefore, whether and how the quality of teaching and teacher pedagogical knowledge
can be improved depends on the type of approach to professional development used to
facilitate any change, as well as on its duration (Creemers et al., 2013; Desimone, 2009).

The two dominant approaches to teacher training and professional development are the
competency-based approach and the holistic approach (Creemers et al., 2013). Based on
the competency-based approach, clear goals are defined in terms of effective skills and
behaviors, which teachers should gradually acquire at the end of a course of study in order
to improve student learning (Creemers et al., 2013; Guskey, 2003). The courses are
enacted as modules of instruction that are developed to train teachers in each of the
specific skills that have been identified by research findings as teacher competencies that
have an impact on student achievement (Creemers et al., 2013). A course is classified as
competency-based when specific competency-based material and training guidelines are
designed to be used as part of the programme (Creemers et al., 2013). The competency-
based approach has both strengths and weaknesses. Its strengths mainly concern the
reliance on clear objectives, the clarity of the competencies to be acquired and the
application of certain criteria to evaluate each teacher participant’s ability to perform the
set of competencies under focus (Creemers et al., 2013). Its weaknesses mainly concern the
rather “technocratic” way the teacher is “treated” and evaluated, as if the effective teacher
can be described in terms of fragmented competencies which can be learned in a series of
training sessions (Creemers et al., 2013). In addition, in the delivery of such programmes,
teachers’ critical or creative thinking is not expanded since they are not engaged in
reflective thinking procedures to produce knowledge; they are rather learning knowledge

that they try to enact in class (Creemers et al., 2013).

On the other hand, there is the holistic approach, which is based on the reflective
practitioner paradigm (Creemers et al., 2013; Koutselini, 2008b). Based on its theoretical
origins, the reflective practitioner paradigm “demands a dialectic relationship between
teachers and students as well as between teachers and their actions, a relationship that
holds all the mysteries of unique persons and actions” (Koutselini, 2008b, p. 35).
According to this paradigm, teachers continually reflect upon their teaching by taking into
account their students’ different needs in order to maximize their learning, especially when
teachers become empowered learners. A major influence in the reflective practitioner
paradigm traces back to the work of John Dewey, who defined reflective action as an
action through which the person actively, persistently and carefully considers beliefs and

supposed forms of knowledge in light of evidence and the further consequences to which it
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may lead. Nevertheless, as Creemers et al. (2013) point out, the concept of reflection
remains vague, since different concepts have emerged over time, such as “teachers as
researchers”, “teachers as reflective practitioners”, or even “teachers as inquirers”, which
has made the concept even more unclear. However, taking the different definitions given to
the holistic approach together, one realizes that teachers use different areas of research to
inform their ideas of reflection and for doing that they make use of various methods such
as journal writing, narratives, action research and stimulated recalls (Creemers et al.,
2013). The reflection usually takes place in the micro-level of their class, where teachers
can purposefully and contextually reflect upon their practices and perform thoughtful self-
evaluation on their teaching quality (Koutselini, 2008b; Koutselini, 2015). Sometimes this
process is facilitated by a colleague, that is, a peer friend who can visit the class, listen,
observe and give feedback (Creemers et al., 2013). In this respect, Day’s (1999)
recommendations for professional development and learning in schools through peer
coaching, critical friends and working on tasks together seem to be insightful. Peer and
other types of coaching can be done by using several ways and methods such as classroom
observation and feedback; joint critiqgue of videotaped teaching practice; paired, small-
group, or whole-group meetings; electronic bulletin boards, or chat rooms (Barnes, 2005).
In this context, when teachers are engaged in professional development programmes that
employ a holistic approach, they are given autonomy to reframe their professional
identities and teaching experiences in a reflective situated learning environment so as to
achieve their professional development and growth on their own (Koutselini, 2015). For
that reason, the holistic approach has been described as a reaction against more centralized
policy perspectives in teacher training and professional development (Creemers et al.,
2013). However, the holistic or reflective approach has both strengths and weaknesses. Its
strengths mainly concern, on the one hand, the encouragement of teachers to reflectively
analyze, discuss, evaluate and change their teaching practices, and the respect of
professional autonomy that allows teachers to actively take decisions, on the other
(Creemers et al., 2013). Its main limitation concerns the lack of a grounded theoretical
framework and research evidence upon which specific teaching skills could be developed
(Antoniou et al., 2011; Creemers et al., 2013). Its reliance solely on the experiences of
teachers, which can be limited, is what makes the holistic approach vague in terms of
content (Creemers et al., 2013). In proof of that, the study of Antoniou et al. (2011)
revealed that teachers employing a holistic approach to professional development adopted
a less focused reflection strategy based on which they could reflect on any aspect of their

teaching practice irrespective of the developmental stage, namely needs and priorities, on
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which they were situated. For example, as Antoniou et al. (2011) pointed out, some
teachers employing the holistic approach developed action plans aiming to differentiate
their instruction, but their attempts to incorporate differentiation in their teaching were
unsuccessful. Teachers might not possess basic skills corresponding to their developmental
stage, such as classroom management and structuring, which might be considered as a
prerequisite for the differentiation of teaching and learning (Antoniou et al., 2011).

Along this line of reasoning, it seems that there is no definite answer as to which of the two
dominant approaches is the most effective one to improve quality of teaching and student
achievement. In that vein, by taking into account the strengths and weaknesses of the two
approaches, Creemers et al. (2013) explored the possibility of their merging. They
considered that critical reflection on the one hand, and a scientific knowledge base on
effective teaching skills on the other, should be major elements of effective teacher
professional development programmes. In this context, Creemers et al. (2013) suggest the
integrated approach to professional development, the major elements of which concern
providing teachers with the scientific knowledge base, derived from the educational
effectiveness research on the one hand, and encouraging their critical reflection upon that
knowledge, that is mainly based on their teaching experiences, on the other. In particular,
the integrated approach employs three stages of reflection, the descriptive, the comparative
and the critical stage (Creemers et al., 2013). During the descriptive stage, the teacher
together with a facilitator or a research team identifies and describes aspects of his/her
teaching that would need improvement. At the comparative stage, the teacher applies skills
and knowledge received by the programme in class and reflects upon them by analyzing
their effects. At the third stage of the integrated approach, the critical reflection stage, the
teacher, having implemented the new teaching skills and strategies, evaluates the different
choices and alternatives and integrates the new meaningful knowledge with what he/she
already knows and performs (Creemers et al., 2013). However, reflection cannot stand
alone if a scientific knowledge base is not incorporated in the professional development
programme. In proof of that, relevant interventional studies that used the integrated
approach (Antoniou & Kyriakides, 2011; Antoniou et al., 2011; Demetriou & Kyriakides,
2012; Kyriakides et al., 2017a) reveal that aiming to empower teachers to take decisions
for their improvement strategies which are in line with the knowledge base of educational
effectiveness research, can have a positive impact on both the quality of teaching and
student achievement. The integrated dimension can be used along different knowledge
bases incorporating specific theoretical frameworks. The dynamic approach used for a

three-year teacher professional development course on quality of teaching (Kyriakides et
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al., 2017a) is such an example, since it particularly derives from the grouping of teacher
factors included in the dynamic model of educational effectiveness (Creemers &
Kyriakides, 2008). Throughout the three years the dynamic approach established training
sessions of a similar structure that aimed to support teachers in designing their own action
plans with regard to specific teaching skills, implementing and revising them throughout
the course of the programme (Kyriakides et al., 2017a). In a similar way, the study of
Munro (1999) revealed that a structured professional development that combines aspects of
direct instruction, peer coaching and reflection can have a direct impact on the display of
effective teaching behaviors and on teachers’ personal explicit theory of learning. In
particular, the 32 secondary teacher participants in the study of Munro (1999) were
engaged in a systematic analysis of their existing knowledge of learning by testing these
against empirical data in teaching and against contemporary theories of learning so as to
apply them in their classes, which is the key-element of the integrated approach to

professional development.

Another issue of concern in the field of professional development pertains to the
characteristics of an effective professional development programme. Many theorists and
researchers in the field of professional development (e.g. Barnes, 2005; Creemers et al.,
Day, 1999; Desimone, 2009; Munro, 1999) came to conclusions with regard to those
characteristics. From the field of higher education in particular, Barnes (2005) lists some
essential components of an effective teacher professional programme model. Those
characteristics concern: (a) finding an effective facilitator, (b) selecting participants wisely
and involving them in planning, (c) looking into (previous) research learning experiences
to develop and implement curricula and processes, (d) implementing peer coaching, (e)
ensuring institutional support, (f) evaluating and revising the professional development
effort, and (g) re-implementing the curricula and coaching (Barnes, 2005). Similarly,
Desimone (2009) concludes with at least five features of professional development, critical
to increasing teacher knowledge and skills and improving their practice: (a) content focus,
(b) active learning, (c) coherence, (d) duration, and (e) collective participation. In a more
concerted way, Creemers et al. (2013) have pointed out the characteristics of an effective
professional development programme, which mainly concern: (a) a valid theoretical
framework linked to daily teaching and positively related to student progress, (b) needs’
assessment of participants, (c¢) opportunities for teachers’ active engagement and feedback
on their performance, (d) opportunities for collaboration and networking among the
teachers of the same school or class, (e) sufficient duration of the programme combined

with sustained follow-up support, and (f) evaluation of the programme’s impact on both
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the teaching quality and student achievement. With regard to the needs’ assessment,
professional development is likely to be more effective when focused upon teachers’ needs
(Creemers et al., 2013; Kyriakides et al., 2017a; Linder, 2011; McLaughlin & Talbert,
2006), since that contributes to the enhancement of teachers’” knowledge base,
professionalism, and ability to (re)act on what they (want to) learn. In that sense, we can —
and should — speak about differentiation of teachers’ professional development and growth,
taking into account that each teacher holds different attitudes, experiences, and knowledge
(Koutselini, 2015). Furthermore, with regard to the duration of the professional
development, it appears that intellectual and pedagogical change requires time both in
terms of time span over which the professional development activities take place and
number of hours spent for each activity (Desimone, 2009).

Teacher Professional Development Programmes in Critical Thinking

What the research reveals is that teachers need to receive training and support to
substantially understand what critical thinking is all about (Paul, 2005), how teaching is
related to the development of critical thinking, and how to design learning environments
appropriate for teaching and promoting critical thinking (Dewey & Bento, 2009; Ennis,
1987; Flores et al., 2012; Paul et al., 1997; Shim & Walczak, 2012; Stapleton; 2011). The
existing research base appears to record several teacher professional development
programmes aimed at having a positive impact both at student and teacher level in terms of
promoting thinking skills and critical thinking in class (e.g. Barnes, 2005; Dewey & Bento,
2009; Zohar et al., 1994). These, even though differently designed and enacted and
recorded in different levels of education, that is, college, university, high-school or
elementary level, indicate a beneficial effect on teachers’ conceptual knowledge of critical
thinking and ability to integrate thinking skills in class. Despite such positive findings most
of these studies involved self-selected samples and self-reported data with no objective

measures of change in teaching practice.

In elementary education, there is the ACTS infusion intervention that dealt with activating
the thinking skills of elementary students aged between 7 and 9 years (Dewey & Bento,
2009) and engaging teachers in training sessions with regard to the ACTS methodology.
The ACTS methodology was based on the taxonomy of thinking from Swartz and Parks
(1994), which delineates the thinking skills of critical thinking, creative thinking, searching
for meaning, problem solving, and decision-making and metacognition. Teachers were

taught the different types of these thinking skills through their participation in training
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sessions. In particular, teachers participated in a two-day initial training seminar focusing
on the taxonomy of thinking and infusion lesson design, and another two review days later
on during spring and summer term focusing on metacognition, language, and social
collaboration, respectively (Dewey & Bento, 2009). The training encouraged teachers to
identify lessons across the curriculum in which they could teach content alongside an
emphasis on a specific thinking skill from the taxonomy of thinking from Swartz and Parks
(1994). In that vein, the ACTS project did not provide a pre-constructed pack of prescribed
lessons but rather involved teachers in the redesigning of existing lessons with an explicit
emphasis on thinking skills (Dewey & Bento, 2009). Even though the intervention lasted
for two years, it is apparent that the training and support that the teachers were receiving
was not ongoing. Nevertheless, the results of the study revealed that ACTS intervention
was linked to students’ consistent enhanced performance on cognitive ability tests while
self-reported data obtained by teacher participants following the first and second year of
the ACTS intervention (July 2003 and July 2004) indicated gains in their knowledge and
teaching skills (Dewey & Bento, 2009). A limitation of the study was that there weren’t
any observations focused on the quality of the lessons delivered, something that
complicates the discussion of the results since the extent to which teachers were integrating
the principles of teaching thinking into all aspects of their practice could not be

ascertained, other than by teacher self-reporting.

In secondary education, the ‘Biology Critical Thinking Project’ in Israel dealt with
incorporating into the biology curriculum carefully designed activities for developing
specific critical thinking skills (Zohar et al., 1994). According to the design of the project,
the teachers of the experimental classes of 7th-grade students (ages 12-13) participated in a
preparation course (eight meetings of 3 hours each) that included theoretical (e.g. What is
critical thinking? What educational goals can be achieved by teaching it?), and practical
issues that focused on how to teach the biology critical-thinking activities (Zohar et al.,
1994). The 24-period course was found to be sufficient for preparing teachers to teach
those activities, since in Israel preservice teacher education in biology emphasizes teaching
by inquiry, and thus most teachers were using this approach anyway in their regular
teaching. Therefore, the teachers were familiar with some of the issues discussed in the
training course (Zohar et al., 1994). The results of the study revealed that students who
participated in the project improved their critical thinking skills compared to their initial
level and compared to their counterparts in the control group, while improved critical-
thinking skills were observed both in new biological contexts and nonbiological everyday
topics (Zohar et al., 1994).
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In higher education, a relevant critical-thinking initiative is the Integrated Thinking Skills
Project that took place in the early 1990s at the Community College of Aurora, Colorado
(Barnes, 2005). According to the project’s initiative, an ongoing, comprehensive
professional development model was formulated that fully engaged faculty in their own
learning and helped them build a learner-centred curriculum infusion process. In that vein,
faculty was involved in planning, meaning that those interested were planning the project
themselves by contacting those who had already implemented and valuated successful
programs so as to integrate successful information and learning experiences in the project.
Faculty members were also in charge of facilitating sessions where they could practice
using a variety of effective teaching and learning methods (Barnes, 2005). Despite the
ardent discourse, Barnes (2005) does not clearly reveal whether and in what ways the
project was linked to students’ enhanced critical-thinking performances, something that is
merely justified, since the relevant chapter mainly aimed at presenting a professional
development model for the teaching and learning of critical thinking.

Another initiative in higher education involving teacher training was the interactive
teaching experience offered by the “Computer Simulation for Teaching General Critical-
Thinking Skills” training Programme to 178 preservice teachers (Yeh, 2006).The guided
practice design of the CS-TGCTS consisted of two consecutive simulations with integrated
guided practice, each taking about two hours to complete (Yeh, 2006). Results have
indicated that teachers with high intrapersonal intelligence and critical-thinking
dispositions performed better in teaching skills than those with low intrapersonal

intelligence and critical-thinking dispositions (Yeh, 2006).

More recently, the study of Gul et al. (2014) has reported an intervention design
incorporating teacher training aimed particularly at determining whether faculty members’
pedagogical skills for the promotion of students’ critical thinking could be enhanced by
providing them with formal training about the ontology and epistemology of critical
thinking. In terms of training, faculty members participated in two learning workshops (3-
days the first one and 2-days for the second one, with a total of 40 hours of direct contact)
that took place 14 weeks apart over a two year period. With regard to the content, which
was rather interdisciplinary, the training workshops placed emphasis on critical-thinking
skills and dispositions, characteristics of a critical-thinker, challenges and barriers in
teaching critical thinking, teaching strategies to promote critical thinking, Bloom’s

taxonomy, as well as types, quality, and levels of questioning.
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Research Agenda

The significance of enhancing students’ critical thinking, since they are not learning the
critical-thinking skills they need, as well as the fact that teachers are not well-informed
and/or resistant to teaching for critical thinking and/or focused on delivering the prescribed
curriculum, emphasizes the need for research efforts focusing on examining ways to
empower teachers towards teaching for critical thinking. Besides, if we want to transform
the way students learn and enhance their critical thinking abilities, we must also help
teachers expand their own knowledge, skills and outlook, especially in elementary
education where critical-thinking research efforts are lacking. In that sense, the present
study emphasized the value of designing a critical-thinking research effort employing
teacher professional development in teaching for critical thinking for obtaining empirical

support for success in fostering students’ critical thinking at the elementary level.

In order to do that, the study drew upon research findings pointing out that teachers need to
receive training, support and empowerment to substantially understand what critical
thinking is all about (Paul, 2005), how teaching is related to the development of critical
thinking, and how to design learning environments appropriate for teaching and promoting
critical thinking (Dewey & Bento, 2009; Ennis, 1987; Flores et al., 2012; Paul et al., 1997;
Shim & Walczak, 2012; Stapleton; 2011). Even more, the study took into account that
discussion still continues about how training participatory interventions can be realized
more effectively and how teaching can be improved so as to obtain more satisfying results
(Niu et al., 2013; Wolcott et al., 2002). In particular, the fact that it is still unclear under
what conditions elementary teachers could be activated on, and supported towards teaching
for critical thinking for obtaining gains in student critical-thinking outcomes, was used as a

key-element in the study.

Under this framework, the present study has been geared towards developing a concerted
and mindful teacher professional development programme in teaching for critical thinking
S0 as to strengthen teachers’ knowledge of, commitment to and improvement of, teaching
for critical thinking and bring on positive effects on students’ critical-thinking outcomes
and performance in the subject area of Language Arts. In addition, taking into account that
few researchers evaluate the impact of teacher professional development on student
learning (Creemers et ., 2013), the present study aimed at empirically examining the
effects of the teacher professional development programme on the student critical-thinking
outcomes, the quality of teaching and teachers’ perceived ability to teach for critical

thinking.
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CHAPTER 111
METHODOLOGY

Chapter 111 addresses research methodology. The chapter explains the method chosen and
contains information on the student and teacher sample and the data collection procedures.
Subsequently, the chapter analyzes in depth the intervention, that is, the teacher
professional development programme in teaching for critical thinking that was developed
within the study, as well as the choice and implementation of data collection methods and
instruments. Lastly, the chapter briefly presents the data analysis techniques used for the
data obtained in the study.

Introduction

The purpose of the study was to develop a well-planned teacher professional development
programme in teaching for critical thinking and to empirically examine its effects on
elementary students’ critical-thinking as well as to explore the presuppositions, conditions,
processes and difficulties in teaching for critical thinking in the subject area of Language
Arts. The findings of the study particularly refer to the impact of the intervention, that is,
teachers’ engagement in professional development in teaching for critical thinking, upon
three dependent variables: (a) student critical-thinking outcomes, (b) the quality of
teaching consistent with a critical-thinking based instruction, as well as (c) teachers’
reflections upon their perceived ability to teach for critical thinking. In particular, the

purpose of the present study is achieved by:

a) Designing and implementing the teacher professional development programme in
teaching for critical thinking. The programme was explicitly based on a substantive
concept of critical thinking (Facione, 1990a) and focused on progressive improvement of

instruction through developing teachers’ critical thought (Paul, 2005);

b) Examining and comparing the student critical-thinking outcomes within and between
the groups (control and experimental) before and after the completion of the intervention —

teachers’ engagement in professional development;

c) Analyzing the magnitude of the instructional effects on student critical-thinking
performance in relation to other teacher background characteristics (e.g. teaching

experience) and student background characteristics (e.g. sex, academic achievement);
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d) Investigating the contribution of the ongoing teacher professional development in
teaching for critical thinking on the quality of teaching and teachers’ perceived ability to
enhance their students’ critical thinking.

Under this framework, the present study falls into the process-product studies that attempt
to identify relationships between what teachers do in the classroom (the process) and what
students learn as a result of this instruction (the product) (e.g. Hiebert & Grouws, 2007;
Kyriakides et al., 2002). Nevertheless, teacher professional development aims to have an
effect, in terms of improvement, on both the process (i.e. teachers’ practices in class to
promote critical thinking) and the product (i.e. student critical-thinking performance). In
accordance to that, the study makes a valuable distinction in the types of knowledge or data
that is collected to inform practice: (a) knowledge of practice, or information about student
critical-thinking performance since there is an exploration of connections between teaching
practice and student critical-thinking outcomes, and (b) knowledge for practice, or
information about best practice since observation and reflection on how practice has been
successful or has fallen short of expectations take place (McLaughlin & Talbert, 2006).

The figure below presents the relationships between the concepts examined in the study:

Student
Teacher Critical- Thinking
Teacher professional performance

Background

A 4

development in

Characteristics i
teaching for Teaching
Critical Thinking

Quality

Figure 3.1: Relations between the concepts examined in the study

The relations between the concepts examined in the study are presented to be bidirectional.
On the one hand, it is hypothesized that the background characteristics of teachers, that is
their educational background, their teaching experience as well as the way they conceive
critical thinking, affects their teaching. In addition, teachers’ reflections upon their
teaching may alter or influence their understanding of critical thinking as well as the
quality of their teaching. On the other hand, if teachers are not left alone in their concern
about the urgency of teaching for critical thinking but instead are engaged in a well-
planned professional development in teaching for critical thinking, then their teaching
skills might be improved. Consequently, the development of teaching skills and behaviours
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consistent with a critical-thinking based instruction can have an impact on student critical-
thinking outcomes. For example, students, who are given tasks that call upon them to
develop their own categories and modes of classification instead of being provided with
them in advance, may develop their critical thinking in an effective way. However, at the
same time, student critical-thinking performance may — and should — ‘inform’ teachers so
as to make the appropriate teaching choices and/or change their teaching practices, since
the effects of teaching are usually mediated by students’ thinking (Hiebert & Grouws,
2007). After all, ‘teaching is influenced by students and has a bidirectional quality’
(Hiebert & Grouws, 2007, p. 372).

For achieving the aims of the study, advice and recommendations made by meta-analytic
studies in the field of critical thinking (e.g. Abrami et al., 2008; Bangert-Drowns &
Bankert, 1990; Behar-Horenstein & Niu, 2011; McMillan, 1987; Niu et al., 2013) are taken
into account. These mainly refer to the needs of i) adopting a clear operational definition
for critical thinking and the critical-thinking skills addressed in a certain content domain;
i) measuring them in the context of everyday problems and decision-making situations;
and iii) clearly explaining why particular instructional paradigm(s) and teaching

experiences employed should enhance critical thinking in this domain.

With regard to the first point recommended, a clear operational definition for critical
thinking is adopted while the critical-thinking skills incorporated are clearly stated since,
as Ennis (1991) asserts, “clarity of justified goals is required before we can confidently
make decisions about curriculum, instruction and assessment” (p. 22). In fact, as Halpern
(2001) stresses, any assessment of student gains in critical thinking needs to be based upon
an operational definition. In this respect, in the present study, the definition of critical
thinking given by a cross-disciplinary international panel of 46 expert theorists in thinking,
who participated in a two-year Delphi research project under the sponsorship of the
Committee on Pre-College Philosophy of the American Philosophical Association back in
90s (Facione, 1990a), is adopted, since that was an effort to define and measure critical
thinking in a coherent way, taking into account both its normative and descriptive
conceptions. According to the definition, critical thinking is a purposeful reflective process
(Facione, 1990a) during which a person forms a self-regulatory judgment in order to
decide what to believe or do in a given context, and, in doing so, that person uses a set of
cognitive skills, namely, analysis, interpretation, evaluation, inference and explanation, as
well as self-regulation processes (Facione, 1990a; Facione & Facione, 1994). In that sense,
the student critical-thinking performance, which is measured in the study, is determined by

the competence of the student to use the critical-thinking skills of analysis, interpretation,
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evaluation, inference, explanation and self-regulation for deriving from what he/she reads
and perceives and expressing in what he/she writes and says quantity and quality of
meaning (Bean, 2011; Lipman, 1988; Paul, 2005).

With regard to the second point recommended, the critical-thinking skills addressed in the
study are measured in the context of everyday problems and decision-making situations,
meaning that the main Critical-Thinking Instrument developed within the study for
assessing the student critical-thinking performance incorporates real-life source material,
both in terms of kind (i.e. text article) and content (i.e. interesting and challenging for
students). And further, there was an effort for the instrument(s) to be sensitive enough to
stimulate students to exhibit certain critical-thinking skills incorporated in the operational
definition of the study and to pick up subtle changes in students’ thinking abilities so as to
assess the educational outcomes of the intervention (Halpern, 2001).

With regard to the third point recommended, teacher participants engaged in the
professional development programme in teaching for critical thinking were empowered
towards certain principles of a critical-thinking based instruction. These principles, which
were employed and clearly stated within the programme, briefly concerned: (a) the explicit
teaching of critical thinking (Bensley et al., 2010; Ennis, 1989; McGuinness, 1999;
McTighe, 1985; Swartz, 2003; Zohar et al., 1994); (b) the integration of critical thinking
into content instruction (Plath et al., 1999; Swartz, 2003; Zohar et al., 1994); (c) the setting
of a certain context (i.e. material understanding, making an evaluative judgment, solving a
problem or making a decision) under which one would engage in critical thinking (e.g.
Ennis, 1989, 1991; Facione, 2011; Fischer et al., 2009; Shim & Walczak, 2012); (d) the
use of strategies for skillful critical-thinking performances, when appropriate (Swartz,
2003; Willingham, 2007); (e) the practice of critical thinking in critical-thinking rich
activities and structured challenging tasks (Plath et al., 1999; Swartz, 2003; van Gelder,
2005); and (f) building a learning environment of thoughtfulness and self-reflection
(Newmann, 1991; Papastephanou & Angeli, 2007; Plath et al., 1999; Swartz, 2003).

Design: Justification of the Method Chosen

According to Cohen, Manion & Morrison (2008), researchers need to make decisions on
various issues when designing their research that mostly concern four main aspects: a)
research orientation, b) research methods, c) data analysis and d) presentation of the

research results. These decisions become easier when the relevant theory and research in
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the field has been thoroughly studied, the research problem has been clearly defined and
the research questions and purposes have been clearly determined (Cohen et al., 2008).

Under this framework, the present study adopts a quasi-experimental research design since
teacher participants volunteered to participate in the study after they had positively replied
to the call for teacher professional development in teaching for critical thinking that was
launched at the beginning of the school year 2016-2017. Therefore, the quasi-experimental
research design was chosen as the most appropriate one to empirically examine the effects
of the intervention, that is, teachers’ engagement in professional development in teaching
for critical thinking (programme developed within the study), on elementary student
critical-thinking outcomes, as well as on the quality of teaching. In that sense, the research
was a between- and within-groups design in which a range of data were obtained from the
two groups, the experimental and the control group. The assessment of the student critical-
thinking performance at the beginning (pre-test) and the end of the intervention (post-test)
allows the researcher to address internal validity threats and establish causal relationship
between intervention and changes in student learning outcomes (Behar-Horenstein & Niu,
2011; Cohen et al., 2008).

To reach the aims of the study, both quantitative and qualitative methods were used. To
this end, the study employs the mixed-method research model, which incorporates both
quantitative and qualitative methods and elements in the analysis and interpretation of data
(Johnston & Onwuegbuzie, 2004; Cohen et al., 2008). The mixed-method research model
is widely used by researchers in the field of education and teaching for critical thinking in
particular (e.g. Barak et al., 2007). Besides, both qualitative and quantitative approaches
are necessary to assess changes in student critical thinking performance (Behar-Horenstein
& Niu, 2011), since the qualitative ones reveal what is possible, while quantitative ones

can demonstrate what is probable (Hiebert & Grouws, 2007).

In particular, teachers’ reflections upon their professional development experience and the
effectiveness of the programme as well as the reflective journal of the principal researcher
were used to obtain the qualitative data of the research. With regard to the quantitative data
of the research, at the level of the student, these were obtained by the Student Critical-
Thinking Instrument administered at the beginning (pre-test) and the end (post-test) of the
school year, the Student Reasoning Essay administered as an interim-testing as well as the
Student Demographics’ Questionnaire, all three of them developed within the study. At the
level of the teacher, quantitative data were obtained by the Critical-Thinking Observation

Tool and the Teacher Demographics’ Questionnaire. The mixed-method research model
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has benefits since using one method alone cannot contribute in the same way, whereas
many sources of data are better than a single source because multiple sources lead to a
fuller understanding of the goal in the context of the study (e.g. Bogdan & Biklen, 1992).
Findings are mixed or integrated at some point in the research, since a qualitative phase,
for example, notes taken in the reflective journal or even classroom observations, is
conducted to inform a quantitative phase, that is, the assessment of the student critical-
thinking performance, sequentially, to gain additional insights. In case the quantitative and
qualitative phases are undertaken concurrently the findings are, of course, at a minimum,
integrated during their interpretation (Johnston & Onwuegbuzie, 2004). In this line of
reasoning, the mixed-methods research model strengthens and validates the results and
conclusions of the study through the triangulation of data and the triangulation of
methodologies (Cohen et al., 2008).

With regard to the duration of the research, the study employs characteristics of both cross-
sectional and longitudinal research. The research is cross-sectional since different
elementary students are compared at the beginning and at the end of the school year
(Cohen & Manion, 1994). However, the research employs a key-characteristic of
longitudinal research, that is, the repeated data collection from the same subjects (teachers
and students) in different times (i.e. a three observations for each teacher, once per 1,5
month, and pre-test, interim, and post-test for students). Based on that, the research can be
considered as a cohort research or follow up study (Cohen et al., 2008; Cohen & Manion,
1994, p. 68) since factors affecting progress can be identified. The combination of
characteristics of both cross-sectional and longitudinal research is chosen so as to make
good use of their advantages on the one hand, and limit their disadvantages on the other,

since the advantages of the one are the disadvantages of the other (Cohen et al., 2008).

Participants

A total of 23 teachers and 395 students of 5" (n=296) and 6" (n=99) grade from 14
elementary schools volunteered to participate in the study. The 14 schools were equally
divided into two groups, the control and the experimental, and thus automatically the
teachers and their students were randomly assigned into these groups. In that vein, there
was a randomization of the participants at the school level. In particular, 12 teachers and
205 students (from 7 elementary schools) constitute the experimental group while 11

teachers and 190 students (from 7 elementary schools) constitute the control group. The 12
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teachers of the experimental group were trained, empowered and supported towards
teaching for critical thinking in the elementary Language Arts course by being engaged in
a well-planned professional development programme. Teachers of the control group did
not receive any kind of training or support in teaching for critical thinking. Nevertheless,
from an ethical perspective, teachers of the control group were given confirmation that
they would receive the instructional material of the intervention after the completion of the
research since they did not participate in the intervention. The present study considered
having a control group important so as to empirically examine the effects of the
intervention mainly through the comparison of student critical-thinking outcomes within
and between the groups. The study took into account the recommendation made by many
researchers in the field of critical thinking, who discourage the use of an experimental
design that does not include a control group (e.g. Ennis et al., 2005) or at least a wait list
control group (e.g. Dewey & Bento, 2009; Marin & Halpern, 2011).

With regard to the teacher sample, all are females and work in public elementary schools in
two provinces of Cyprus, Nicosia and Larnaca. Six out of the 23 teachers, three in the
experimental and three in the control group, were in charge of 6™ grade (99 students = 48
in the experimental & 51 in the control) while the remaining 17 were in charge of 5™ grade
(296 students = 157 in the experimental & 139 in the control). Teacher participants’ age
ranged from 32 to 50 years with a mean age of 44.4. In keeping with teacher-expertise
benchmarks set out by Berliner (1992), something that Torff & Warburton (2005) also did,
participants had a minimum of 5 years of teaching experience, which ranged from 10 to 30
years with an average of 22.3 years. All of them positively replied to the call for teacher
professional development in teaching for critical thinking that was launched at the

beginning of the school year 2016-2017.

With regard to the student sample, the initial total of the student sample was 448. The 53
students, who did not eventually participate in the study, were students of special
education, students whose parents did not give them the permission to participate in the
research, students who partly participated in the research procedure (completing either the
pre-test or the post-test only), and students who did not speak and/or understand Greek
well. Emphasis was given to data obtained by students who could not speak and/or
understand Greek well, as indicated by their teachers. Those students were not able to
handle the Greek language as a thinking tool and had trouble in taking the test(s); thus they
were accordingly treated, that is, excluded from the analysis, since students’ level of
literacy is significantly linked to critical thinking ability (Marin & Halpern, 2011; Paul,
1992, 2005). From the 395 students, 173 are males and 222 are females. In particular, in
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the experimental group of the 205 students, there were 91 males and 114 females while in

the control group of the 190 students there were 82 males and 108 females (see Table 3.1).

Table 3.1

Student and Teacher Sample

Schools Teachers

Initial
student total

Final student
total

Student participants

ineach class  (Participants) ~ Males Females
s1 T1 20 19 9 10
S2 T2 19 17 7 10
S3 T3 16 12 7 5
S3 T4 15 13 4 9
sS4 T5 18 16 9 7
Experimental S4 T6 15 12 3 9
Group S5 T7 22 22 13 9
S5 T8 22 20 8 12
S5 T9 20 18 8 10
S6 T10 19 16 7 9
S7 T11 20 17 8 9
S7 T12 23 23 8 15
Total 7 12 229 205 91 114
S8 T13 21 19 11 8
S8 T14 20 17 8 9
S9 T15 18 15 7 8
S10 T16 15 11 5 6
s11 T17 21 21 6 15
%)r%tﬂgl s12 T8 18 11 2 9
S12 T19 20 20 9 11
S13 T20 20 17 5 12
S9 T21 22 19 8 11
S9 T22 23 19 9 10
S14 T23 21 21 12 9
Total 7 11 219 190 82 108
Engrior{]%”ta' 7 12 229 205 01 114
Cé)rgtljg' 7 11 219 190 82 108
TOTAL 14 23 448 395 173 222
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With regard to age, students aged 10-11 years (5" and 6™ grade in Cyprus elementary
school) were the age-group chosen to form the student sample for three reasons: a) Firstly,
although students of any age can understand and use critical thinking, they differ in the
kinds of challenges they are able to master; older students seem to perform better in more
complex and challenging tasks (Kennedy et al., 1991; Newmann, 1991); b) Piaget’s theory,
as well as neo-Piagetian theories of intellectual development, stress that thinking becomes
progressively more systematic and logical as the working memory increases, something
that correlates with age and the thinking experiences provided (e.g. Case, 1978); and c)
according to the findings of the meta-analysis of Bangert-Drowns and Bankert (1990),
elementary students seem to have benefitted more from explicit critical-thinking based
instruction (effect size 0.5) than did students of high school or college. Similar findings
were discussed in other meta-analyses as well (e.g. Niu et al., 2013).

Data Collection Procedures

The research procedures took three years to be completed. During year one the method
design of the research was chosen and the research materials (i.e. student critical-thinking
instrument(s), student and teacher demographics’ questionnaires, the critical-thinking
observation tool, teacher reflections’ questionnaire) were developed and pilot-tested. In
addition, during year one, all the necessary procedures took place for obtaining permission
to conduct research. In Cyprus, pre-primary, primary, and secondary education are under
the authority of the Ministry of Education and Culture, which is responsible for the
educational policy making, the administration of education and the enforcement of
educational laws. Therefore, a written permission to conduct research in public elementary
schools was obtained by the Cyprus Ministry of Education and Culture after a relevant
research application was submitted to the Centre of Educational Research and Evaluation
of the Cyprus Pedagogical Institute. During year two, the actual research took place, while
during year three data analysis and comparisons between quantitative and qualitative data

were completed, something that allowed for concrete research conclusions.

In particular, during year one, the Student Critical-Thinking Instrument was pilot-tested in
a sample of 120 10-11 year-old students. After the pilot-testing, the meaning of certain
expressions in some questions was clarified while some questions were totally removed
from the Instrument since they were considered rather difficult and/or hard for students to

understand. Along with the Student Critical-Thinking Instrument, the interim-test, that is,
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the Reasoning Essay, was pilot-tested. Of the 120 students, data obtained from 20 of them,
who were administered the Reasoning Essay, were used in order to clarify the meaning of
expressions used in the essay. In addition, the pilot-testing of both research materials
allowed the determination of the research procedures’ duration. On the other hand, the
Critical-Thinking Observation Tool was pilot-tested by the researcher and another
observer, who was purposefully trained (before the programme). The tool was used twice
in two different classes so as to edit statements and check whether the selected
dichotomous scale (0=no, if not observed, 1=yes, if observed) was working. In addition,
the pilot-testing of the observation tool revealed that there was a need to record the
frequency of the teaching criteria observed (e.g. how many times or for how long
observed) and thus a relevant scale was added. After the pilot-testing, some statements
were edited so as to become more specific and consistent with a critical-thinking based
instruction while some others were removed. During year two, the actual research took
place. It lasted for a school year and there were five phases or rounds of data collection.
These are briefly elaborated below.

Round 1 (September 2016): Call for Teacher Professional Development and Teachers’
Assignment in Experimental and Control Groups. In the first round of data collection a
call for teacher professional development in teaching for critical thinking was launched at
the beginning of the school year 2016-2017 in 50 public primary schools in Nicosia and
Larnaca. The cities of Nicosia and Larnaca were chosen due to their distance from the
University of Cyprus, where the principal researcher was working. The call was specific
and provided clear information on the purpose of the programme and its duration, the way
the programme was to be enacted as well as the presuppositions of the programme. The
presuppositions of the programme particularly concerned collaboration and support from
the institution, that is, the school principal, three classroom observations, students’
participation and involvement in the research procedures and, most importantly, teacher
commitment and active involvement in the programme. That, of course, meant that
teachers needed to design their lessons accordingly so as to gradually integrate critical-
thinking based instruction principles into their teaching. By the end of September 2016, 23
teacher participants from 14 different public primary schools in Nicosia and Larnaca
showed an interest and volunteered to participate in the programme. From the very
beginning, teacher volunteers were further informed about the purpose of the study and the
research procedures so as to assure that only those who shared the same interest with the

principal researcher with regard to teaching for critical thinking, would participate. Their
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willingness to participate assured that they were truly interested and sympathetic to
teaching for critical thinking and willing to (learn how to) do so (Barnes, 2005; Ennis,
1997). And further, it proved that they were positively disposed towards professional
development and self-direction of change and development in practice, something that
would provide an impetus for their involvement in the programme (Barnes, 2005;
Karagiorgi & Symeou, 2007; Munro, 1999). After the initial contact, where teacher
participants received tangible evidence that the school and the school principal would
support and value their effort (Barnes, 2005), the 14 schools were equally divided into two
groups, the control and the experimental, and thus teachers were randomly assigned. All
teacher participants were given explanations about the research design and the random
assignment. And further, as from an ethical perspective, teachers of the control group were
given confirmation that they would be provided with the training and instructional material
of the programme after its completion, since they did not actually participate in the
intervention. This confirmation acted as an external motive as well that prompted their
involvement until the end of the research. In addition, teacher participants in both groups
were provided with the written explanatory consent letters that students’ parents needed to

sign, since their students’ involvement in the study was a necessary research condition.

Round 2 (October 2016): Student Critical-thinking Assessment (Pre-testing). In the
second round of data collection the critical-thinking performance of all student participants
(control and experimental) was assessed in a reliable way through the student Critical-
Thinking Instrument that was developed within the study (pre-test). The Student Critical-
Thinking Instrument was administered as a paper-pencil test and lasted for 80 minutes.
Students had to read a short article retrieved by a children’s educational magazine (titled
“Dog, a man’s best friend”) and work on 21 items, 9 multiple-choice and 12 open-ended
items. The instrument was well-constructed and had instructions that permitted the
researcher to maintain a standardized administration between one testing session, in a
class, and the next, in another class. This was particularly taken into account since varying
the instructions between one administration and the next can alter the types and the quality
of responses the students make, thereby compromising the test’s reliability (Groth-Marnat,
2009; Cohen et al., 2008). In addition, there was an effort to ensure adequate lighting,
quiet, no interruptions, and good rapport in each testing session. After the completion of
the Critical-Thinking Instrument, student participants were administered the short
Demographics’ Questionnaire, which they needed another 10 minutes to fill in. Students

participated anonymously and used code numbers while completing the instrument and the
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Demographics’ Questionnaire. Before the administration of the instrument(s), signed
consents were requested from each student’s parents or guardians, who were informed
accordingly about the purposes of the research, as well as the voluntary and anonymous
participation of their children through an explanatory letter.

Round 3 (November 2016-May 2017): Teacher Professional Development Programme
and Classroom Observations. In the third round of data collection, the intervention, that is,
the teacher professional development programme in teaching for critical thinking took
place. In particular, teachers of the experimental group were asked to engage in a teacher
professional development programme where situated learning and reflection aimed to
support and empower them towards teaching for critical thinking. To this end, as from
November 2016, teachers in the experimental group participated in 24 80-minute training
meetings — sessions of initial, interim and ongoing training during which they were given
continuous support on how to enhance their students’ critical thinking in the elementary
subject area of Language Arts. These training sessions took place on a school basis.
Meanwhile, teachers of the control group did not receive any kind of training in teaching
for critical thinking. The detailed description of the teacher professional development
programme in teaching for critical thinking (intervention) follows in the chapter. And
further, during the same period, the principal researcher took notes in her reflective journal
so that she could address the teacher participants’ needs, namely, their misconceptions,
deficiencies and/or difficulties in teaching for critical thinking, as well as explore the

presuppositions of teaching for critical thinking in elementary classes.

At the same time, as from mid November 2016, three observations of Language Arts
lessons were carried out for each teacher participant, that is, a total of 69 observations (23
teachers x 3 times). Each observation lasted for 80 minutes, while all the observations were
carried out by the principal researcher, who used the Critical-Thinking Observation Tool.
The observation tool was developed within the study and included statements, that is,
teaching criteria (qualities of teaching) that were consistent with a critical-thinking based
instruction. The observations were spread out over the period that the professional
development programme in teaching for critical thinking took place (November 2016,
February 2016 and April/May 2016). In addition, observations were spread out over
different themes/units within the curricular subject of Language Arts so that teachers of the
experimental group would be given space and time to filter and apply all the knowledge

base received by the professional development programme. To address the comparison
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purposes required by the research design, teachers in the control group were also observed
in class three times each over the same period (November 2016, February 2016, and
April/May 2016).

Round 4 (February/March 2017): Student Critical-Thinking Assessment (Interim
Testing). In the fourth round of data collection, an interim assessment of student critical-
thinking performance took place. For that reason, all students (control and experimental)
were administered a Reasoning Essay, which was used as a midway point between the pre-
and the post-test. The Reasoning Essay was administered again as a paper-pencil test and
lasted for 30 minutes. Students had to read a school-based scenario, regarding different
proposals for punishment after the termination of a basketball game due to disorders, and
reach an informed decision by reasoning within a point of view. The instrument was again
well-constructed and had instructions that permitted the researcher to maintain a
standardized administration between one testing session and the next. In addition, there
was an effort to ensure adequate lighting, quiet, no interruptions, and good rapport in each
testing session. Students were again asked to use the same code numbers they had used

while completing the main Student Critical-Thinking Instrument.

Round 5 (May/June 2017): Student Critical-Thinking Assessment (Post-testing) and
Teacher Reflections’ upon the Programme. In the fifth round of data collection, after the
participatory intervention study was completed, all student participants (control and
experimental) were again administered the Critical-Thinking Instrument (post-test). Again,
the student critical-thinking instrument was administered as a paper-pencil test and lasted
for 80 minutes. The researcher used the same instructions so as to maintain a standardized
administration between one testing session, in a class, and the next, in another class. In
addition, there was an effort to ensure adequate lighting, quiet, no interruptions, and good
rapport in each testing session. At the same time, teachers in both the experimental and the
control group were asked to give an academic grade for each of their students’ academic
achievement using the rating scale 1-20, so that it could be used as a student background
characteristic that could predict or contribute to students’ critical-thinking performance.
Furthermore, after the teacher professional development programme in critical thinking
came to an end, teachers in the experimental group were administered a short Teacher
Reflections’ Questionnaire through which they were asked to reflect upon the effectiveness

of the programme. All teachers in the experimental group sent the questionnaire via email
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two weeks after the completion of the programme. During the same period, teachers of the
control group were provided with all the critical-thinking material developed within the

teacher professional development programme, as promised.

According to the five rounds of data collection, which are briefly presented in Table 3.2,
the study aimed to examine whether and to what extent teachers’ empowerment on
teaching for critical thinking could expand their scientific knowledge base and encourage
their critical reflection upon that knowledge (Creemers et al., 2013; McLaughlin & Talbert,
2006), improve and orient their teaching towards the critical-thinking objective and
consequently have an effect on student critical-thinking outcomes.

Table 3.2
The Study’s Five rounds of Data Collection
Round Month Procedure
1st September 2016 Call for Teacher Professional Development

Teachers’ Assignment in Experimental & Control Groups
2" October 2016  Student Critical-thinking Assessment (Pre-testing)
3" November 2016 Teacher Professional Development Programme
- May 2017 Classroom Observations
4" February / Student Critical-thinking Assessment (Interim Testing)
March 2017

i Student Critical-thinking Assessment (Post-testing)

May/June 2017 .
Teacher Reflections’ upon the Programme

Intervention Study: The Teacher Professional Development Programme in Teaching
for Critical Thinking

Intervention Approach

The teacher professional development programme was developed based on an integrated
approach to professional development (Creemers et al., 2013). The major elements of the
integrated approach concern providing teachers with the scientific knowledge base on the
one hand, and encouraging their critical reflection upon that knowledge, which is mainly
based on their teaching experiences, on the other hand (Creemers et al., 2013). In that
sense, the programme combined aspects of at least two approaches that are usually
employed to facilitate and support change in teacher knowledge and in teaching quality:

direct instruction (or competency-based approach), and critical reflection (or a
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reflective/holistic approach) along with peer coaching, a combination that several other
professional development programmes aimed at facilitating effective teaching and learning
have used (e.g. Antoniou et al., 2011; Creemers et al., 2013; Demetriou & Kyriakides,
2011; Munro; 1999). Peer coaching as a key-element of the integrated approach was
employed so that teachers could receive feedback about their teaching practices after being
observed by the facilitator of the programme and/or a peer (in some schools where there
was a group of teacher participants). Observation and reflective discussion encouraged
teachers to reflect upon their everyday teaching practice so as to learn more, improve it and
orient it towards the critical-thinking objective. Besides, learning is more likely when
teachers have the opportunity to learn through active construction processes, see that their
relevant existing empirical knowledge is valued, frame up authentic goals or challenges for
learning, and have the opportunity for individual and collaborative learning activities in
order to engage in self-direction and systematic reflection (Koutselini, 2008b, 2015;
Munro, 1999). And further, promoting a culture of reflective practice and research among
teachers has been one of the priorities that the European Commission has decided upon in
order to increase the quality of teacher training programmes in the EU.

Under this framework and based upon the integrated approach to professional development
employed for the development of the programme, what actually mattered was developing
effective teaching behaviour oriented towards promoting critical thinking. In that sense, it
was important that teachers were not only cognitively aware of the theoretical and
scientific knowledge related to teaching for critical thinking, but also that they made

conscious and reflective decisions to make good use of this knowledge in class.

Intervention Design

For designing the teacher professional development programme, two important elements
that determine its effectiveness were taken into account: a) Firstly, an effective teacher
professional development is defined as structured professional learning that results in
changes to teacher practices and improvements in student learning outcomes (Creemers et
al., 2013; Desimone, 2009; Munro, 1999), b) Secondly, effective teacher professional
development is defined as a dynamic decision-making process, through which teachers
become ongoing empowered learners and reflective thinkers (Creemers et al., 2013;
Koutselini, 2008b, 2015).

Under this framework, the study considered the fundamental questions of curriculum that

focus on elements of thought and action (Tyler, 1949; Dillon, 2009) so as to put the
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iterative phases of determining goals, defining content, and designing activities, as well as
evaluation, in constant interaction (Gatawa, 1990; Hargreaves, 1991). In that sense, the
goals and objectives of the programme were clearly determined, content related to critical
thinking was carefully chosen and analyzed to reach the aims, and activities and learning
experiences were accordingly designed (Gatawa, 1990). These elements were interrelated
since each one of them informed the other, and thus their development was not linear.
Besides, as Eisner (1967) asserts, educational objectives need not precede the selection and
organization of content. In fact, the means through which imaginative curriculums can be
built is as open-ended as the means through which scientific and artistic inventions occur
(Eisner, 1967). Under this context, 24 80-minute training meetings — sessions, that were
planned to be delivered on a school basis, were accordingly organized. The training
sessions were aligned both horizontally in terms of aims, content and activities for each
training session, and vertically, since they outlined a sequence for delivering content and
provided a clear scope of what teacher participants needed in order to be empowered. With
regard to the type of activities in which teachers were engaged in each training session,
there were theoretical and practical activities, as well as reflective ones for use at the
beginning and the end of each session, although reflection was encouraged throughout the
training session. In addition, the manageability, that is, the amount of knowledge and skills
that were put into the programme in relation to the allocated time (24 training sessions of
80 minutes each) was taken into account. And further, the coherence of the programme,
that is, the relationships between the knowledge and skills included in the programme
(Hargreaves, 1991) was considered. Table 3.3 presents an example of the horizontal
alignment of the programme (three training sessions), indicating the way that certain goals,
a given content as well as some concerted activities, as elements of thought and action,
interact and correspond to one another, are shown. Table 3.4 presents the vertical

alignment of the programme, that is, an overview of the programme’s training sessions.

In order to evaluate the impact of the project, a summative evaluation was assumed. For
the purposes of the summative evaluation, the Student Critical-Thinking Instrument was
administered to both the experimental and the control group not only at the beginning, but
also at the end of the programme intervention. Moreover, in order to measure the impact of
the intervention on the quality of teaching, a Critical-Thinking Observation Tool was used
three times for each teacher participant (23 teachers x 3 times = 69 observations throughout
the programme). Teachers were told the importance of evaluating the impact of the
professional development programme and they were ensured that the evaluation results

would remain both anonymous and confidential. Furthermore, the principal researcher
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made sure that each teacher participant in the experimental group received the same
amount of support. The only difference between them was related to the kind of interaction
since in three schools there was a group of teacher participants while in four schools there
was only one teacher participant interacting and collaborating with the principal researcher
- facilitator. However, the facilitator of the programme was available to all teachers to
support them in teaching for critical thinking. Moreover, in terms of evaluation, teachers in
the experimental group were asked to fill in a reflections’ questionnaire so as to investigate
whether the professional development programme actually strengthened their knowledge

of, commitment to and improvement of, teaching for critical thinking.

In another sense, the design of the programme took into account that teacher participants,
as well as the principal researcher bring a set of beliefs, conceptions and knowledge to the
programme, which is considered a critical input in the whole process. Considering that
inputs do not remain static over time, the programme was monitored and revised while
implemented based on what was working, and what was not working, and most
importantly on the participants’ needs (Creemers et al., 2013; Linder, 2011). In that vein,
flexibility amendments to the design of the programme by tailoring the training sessions to
the needs of the teachers, so as to facilitate them to become empowered learners, were
allowed. Thus, teachers were encouraged to continually reflect upon their self and
their actions, that is, their teaching practices with regard to the critical-thinking objective.
In addition, they were encouraged to purposefully reflect upon the source materials used,
such as the Critical-Thinking Curriculum developed within the programme, since such
kind of materials form a potential source of professional development when designed to be
"educative” (Desimone, 2009). Besides, conceptualizing teachers as active decision
makers, who can, and should, exercise choice for becoming masterful and efficacious, is
considered an important element of positive psychology (Seligman, 2002). Along this line
of reasoning, the programme was designed so as to assure the experiential coherence of the
teacher participants, upon which their motivation, commitment and progress depended, if
change in their teaching practices is to be aimed and observed (Hargreaves, 1991). In this
respect, the programme was focused on progressive improvement of instruction through
developing teachers’ critical thought (Paul, 2005). Figure 3.2 presents the design of the
professional development programme in teaching for critical thinking in a diagrammatical

way.
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Table 3.3

A Part of the Design of the Teacher Professional Development Programme in Teaching for Critical Thinking (Horizontal Alignment)

TRAINING SESSION 1
Introductory Meeting (Expectations, Aims and Procedures)

Goal

Content

Type of activities

1. Reflect upon
and orient their
expectations
from the
teacher
professional
development
programme in
teaching for
critical
thinking.

Main
Assumptions
of the
programme
and
Administrative
Issues

(Reflective Part): Discussing the participants’ expectations from the teacher professional programme
(Theoretical Part): a) Explaining the rationale of the professional development programme and its aims; b)
Discussing the main characteristics and value assumptions of the integrated approach (Creemers et al., 2013)
upon which the development of the programme was based; Focusing on presuppositions for the succession of the
professional development programme:

i) Teachers need to be available (given the political, economical, educational conditions), sympathetic to
teaching for critical thinking and willing to (learn how to) do so (Barnes, 2005; Ennis, 1997);

i) Teachers need to have a positive disposition towards self-direction of change in practice (Barnes, 2005;
Karagiorgi & Symeou, 2007; Koutselini, 2008b; Munro, 1999) so as to be involved in the programme;

iii) Students need to also be positively disposed to be taught in a different way, such that will enhance a
purposeful way of thinking.

(Practical Part): a) Discussing procedures and administrative issues. Placing emphasis on the importance of
evaluating the impact of the programme on teaching quality and student critical-thinking outcomes. Briefly
describing the relevant tools to be used: i) Student Critical-Thinking Instrument — Administered at two time
points (pre- and post); ii) Student Reasoning Essay — Administered as a midway point between pre- & post-test
(interim testing); iii) Critical-Thinking Observation Tool — Used three times over the period of the programme
(November/December 2016, February 2017, April/May 2017); b) Inviting teachers to participate in semi-
structured interviews taking place on a convenient day, time and place preferably before the 2" meeting (Optional)
(Reflective Part): Discussing teachers’ reflections upon what they have heard in the first meeting; Re-orienting
their expectations from the professional development programme — for needs’ assessment purposes.
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Table 3.3 (continued)

TRAINING SESSION 2
The Concept of Critical Thinking — Critical-Thinking Skills and Dispositions

Goal Content Type of activities
1. Defineand  The (Reflective part): a) How would you define CT. Identify situations (i.e. in everyday life) where you use critical
explain what substantive thinking as a grown up person. Make a CT diagram with keywords and decide whether you are a ‘good’ critical
critical concept of thinker. Explain why referring to specific characteristics. Plenary session so as to inductively reach the
thinking is; critical conceptualization of critical thinking as a two-factor model (skills & dispositions).
2. Identify and  thinking as (Theoretical Part): a) Definitions of critical thinking. What critical thinking is about and what it is not. The
distinguish CT  described in substantive_ c_oncep_t of_ critica_ll thirlking adopted in the s_tud_y; _ _ _
skills and the Delphi b) Core critical-thinking skills (interpretation, analysis, inference, evaluation, explanation and self-evaluation
. . processes) and sub-skills (categorizing, decoding significance, clarifying meaning / examining ideas, identifying
dispositions report . . . . . : . .
) arguments, analyzing arguments / assessing claims and assessing arguments / querying evidence, conjecturing
(1|;Z((:)|)one, alternatives, drawing conclusions / stating results, justifying procedures, presenting arguments, self-examination)

according to the theoretical framework adopted within the study;

c¢) The non-linear character of critical thinking: There is no order in which one can use the critical-thinking skills
so as to form the judgment about what to believe or do;

d) The main CT dispositions (truth-seeking, open-mindedness, analyticity, systematicity, critical thinking self-
confidence, inquisitiveness, and maturity of judgment) according to the study’s theoretical framework;

e) The relationship between dispositions & skills: Are they dependent or independent learning tracks?

(Practical part): Teaching scenarios/vignettes and/or learning material/tasks from Language Arts school
textbooks are used as prompts for identifying critical-thinking skills and/or dispositions that might be promoted.
Relevant prompt questions for discussion: a) What critical-thinking skills are taught? b) What kind of activities
and/or tasks/assignments are used so as to promote them? What exactly do teachers teach? Explain.

(Reflective part): Reflect upon your own CT diagram. Add accordingly to your CT profile as a grown up adult.
Make your own CT profile as teacher (what CT skills you usually teach). Final Remarks and Conclusions.
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Table 3.3 (continued)

TRAINING SESSION 3

The Programme’s Operational Definition of the Concept of Critical Thinking Applied in a Critical-Thinking Curriculum

Goal

Content

Type of activities

1. Interpret and
analyze the CT
skills as
attainment
targets and the
CT subskills as
teaching
targets

The new
philosophy of
the New
Curricula in
Cyprus
(Educational
Reform,
2016);

b) The
substantive
concept of
critical
thinking as
described in
the Delphi
report (skills
and subskills)
(Facione,
1990).

(Reflective part): Main question of inquiry: How would you use or include the critical-thinking skills and
subskills mentioned in the previous training session in a Critical-Thinking Curriculum so that it would be a
helpful tool for teachers’ planning and designing? You may use the philosophy of the Recent Reform of
Curricula in Cyprus, namely success indicators or attainment targets, and competence indicators or teaching
targets. Working in pairs or groups (whenever possible) and plenary session — discussion.

(Theoretical Part): a) The substantive concept of critical thinking adopted in the study interpreted as, and
analyzed in, attainment targets (for students, the expected critical-thinking outcomes) and teaching targets (for
teachers, the minimum knowledge and skills that teachers need to teach for the attainment of attainment targets)
(New Curricula of Cyprus, Ministry of Education and Culture, 2016);

b) Core critical-thinking skills (interpretation, analysis, inference, evaluation, explanation and self-evaluation
processes) and sub-skills for each skill (Interpretation: categorizing, decoding significance, clarifying meaning /
Analysis: examining ideas, identifying arguments, analyzing arguments / Evaluation: Assessing claims and
assessing arguments / Inference: querying evidence, conjecturing alternatives, drawing conclusions / Explanation:
stating results, justifying procedures, presenting arguments / Self-regulation: self-examination, self-correction)
according to the theoretical framework adopted within the study;

c¢) The non-linear character of critical thinking: There is no order in which the CT skills may be included in the
Curriculum or in which the teacher may teach and/or promote those critical-thinking skills and subskills;
(Practical part): a) Studying and working on the new Language Arts Curriculum (2016, elementary education,
5™ and 6™ grades) as stimulus for identifying any of the critical-thinking skills and/or subskills discussed that
might be included; b) Working on our own CT curriculum by analyzing each core CT skill and sub-skills.
(Reflective part): Main reflective question: What's possibly missing from the initial draft of our Critical-
Thinking Curriculum? Final Remarks and Conclusions.




Table 3.4
An Overview of the Teacher Professional Development Programme in Teaching for
Critical Thinking (Vertical Alignment)

Month  Session Content/Title of the Session
1 Introductory Meeting (Expectations, Aims and Procedures)
Novemnber 2 The Concept of Critical Thinking — CT Skills and Dispositions
2016 3 The Programme’s Operational Definition of the Concept of Critical

Thinking Applied in a Critical-Thinking Curriculum
First Set of Teacher Observations (23 observations)
4 A Critical-Thinking Curriculum: An Overview of Attainment Targets
and Teaching Targets (1)
5 A Critical-Thinking Curriculum: An Overview of Attainment Targets
and Teaching Targets (2)
6 Critical Thinking and Teaching Approaches
7 Teaching for Critical Thinking: Orientation & Teaching Methodology (1)
January 8 Teaching for Critical Thinking: Orientation & Teaching Methodology (2)
2017 9 Teaching for Critical Thinking: Teaching Strategies (1)
10  Teaching for Critical Thinking: Teaching Strategies (2)
11  Building a Learning Environment of Thoughtfulness — Class Material

December
2016

February (e.g. Posters summarizing key critical-thinking concepts)
2017 12 Teaching for Critical Thinking: Designing Critical-Thinking
Activities in the Subject Area of Language Arts
13  (Re)designing Lesson-plans from the School Textbooks used in the
Elementary Language Arts Course (1)
Second Set of Teacher Observations (23 observations)
14 Principles for a Critical-thinking Based Instruction
15  (Re)designing Lesson-plans from the School Textbooks used in the
Elementary Language Arts Course (2)
March 16  Reflecting upon the Critical-Thinking Curriculum — Adding Critical-

2017 Thinking Rich and Challenging Tasks or Activities (1)

17  (Re)designing Lesson-plans from the School Textbooks used in the
Elementary Language Arts Course (3)

18  (Re)designing Lesson-plans from the School Textbooks used in the
Elementary Language Arts Course (4)

19  Reflecting upon the Critical-Thinking Curriculum — Adding Critical-
Thinking Rich and Challenging Tasks or Activities (2)

20  Constructing a Teacher Reflection Tool on Critical Thinking (1)

Third Set of Teacher Observations (23 observations)

21  Constructing a Teacher Reflection Tool on Critical Thinking (2)

May 22 Assessment of Critical Thinking (1)

2017 23 Assessment of Critical Thinking (2)

24 Closing Session — Final Remarks, Reflections and Conclusions

April
2017
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Intervention Length

The sufficient duration of a teacher professional programme combined with sustained
follow-up support is considered as one of the characteristics that make the programme
effective (Creemers et al., 2013; Desimone, 2009; Kyriakides et al., 2017a). Under this
framework, for making a decision for the intervention length, certain methodological
implications were taken into account: (a) The longer the treatment, the greater the
likelihood of statistically significant changes in students' critical thinking (Behar-
Horenstein & Niu, 2011) and in teachers’ quality of teaching (Kyriakides, et al., 2017a);
(b) Instructional interventions longer than 12 weeks tend to be more effective in fostering
students’ critical thinking abilities than shorter interventions (Niu et al., 2013); (c) In
longer treatments researchers need to be cautious about controlling threats such as
students’ maturation or significant life transitions, which can influence the effects (Behar-
Horenstein & Niu, 2011). In addition, if your aim is to measure the results on student
learning outcomes at the beginning and the end of the teacher professional development,
you need to restrict the treatment into a school year since most teachers, especially in
Cyprus, have a new set of students each year (Kyriakides et al., 2017a). In this context, the
study took place for a school year while the actual intervention took place for 6 months (24
weeks), since the teacher professional development programme in teaching for critical
thinking started on November 2016 and was completed in May 2017. During this period,

the Christmas and Easter holidays, that is, a total of four weeks were excluded.

In addition, what was taken into account was that an educational intervention should be
deemed sufficiently powerful to expect improvements in student performance over the
timeframe of the study, while the timeframe should be short enough to exclude any
uncontrollable changes such as those caused by student maturity (Wolcott et al, 2002). In
the same vein, even if the ultimate goal of the professional development programme
concerns improvements in student learning outcomes through improving teaching quality
(Creemers et al., 2013; Guskey, 2003), it is more realistic within an intervention to expect
modest rather than drastic improvements in student thinking abilities due to the fact that

cognitive growth is a gradual and cumulative process (Halpern, 2001).

Under this framework, the principal concern of the study was not time alone, since
effective professional development surely requires time, but how the time could be well
organized, carefully structured, and purposefully directed (Guskey, 2003) to improve
teaching quality. To this end, teachers in the experimental group participated in training

meetings - sessions of initial, interim and ongoing training during which they were given
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continuous support on how to promote critical thinking in the subject area of elementary
Language Arts. The training sessions took place from November 2016 to May 2017 on a
school basis and were aligned both horizontally and vertically, outlining a sequence for
delivering content and providing a clear scope upon how teacher participants could be
empowered. More specifically, teacher participants, either individually or as a group (in
case there was more than one teacher participant at a school), participated in a training
session once a week, for 80 minutes per time. Every training session was carried out in an
interactive way, and there was both a theoretical and a practical part where instructional
implications of critical thinking were discussed. And further, there was a reflective part at
the beginning and at the end of each training session. Table 3.4 presents an overview of the
teacher professional development programme in teaching for critical thinking.

Employing a School-Based Professional Development

The training meetings — sessions of initial, interim and ongoing training during which
teachers received continuous support on how to promote critical thinking in the subject
area of elementary Language Arts were delivered on a school basis. The school-based
professional development was chosen mainly for three reasons: (a) School-based in-service
training makes it easier for teachers to stay committed to the programme throughout its
duration (Kyriakides et al., 2017a) and it is usually preferred by teachers, especially in the
context of Cyprus, who find it hard to participate in any kind of after-school training or
professional development, especially on a regular basis, due to lack of time and/or other
obligations (e.g. family, children, studies etc.), (b) School-based professional development
makes the process of needs’ analysis easier while training is closely linked to those
individual needs, something that contributes to teachers’ knowledge base, professionalism,
and ability to (re)act on what they learn (Linder, 2001; McLaughlin & Talbert, 2006); and
(c) School-based professional development encourages creating new knowledge and
improving teachers’ practice in context, that is, in their actual classrooms, since teachers
are encouraged to reflect and act during teaching-and-learning in meaningful environments
that contextualize learning (e.g. Koutselini, 2008b). And further, the present study draws
upon policy implications and conclusions of a study aimed at diagnosing teachers’ in-
service training needs in Cyprus, among which one is that training schemes, which provide
training opportunities during working time, should be promoted (Karagiorgi & Symeou,
2007). In another respect, the study aimed at employing the school-based empowerment

scheme so as to deal with the wrong preconceptions and/or prejudices that teachers in
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Cyprus hold on professional development, who usually translate it to afternoon workshop
sessions during which teachers gather in a classroom to learn about the latest hot topic,
determined by others, who are usually “the experts” (Karagiorgi & Symeou, 2007). And as
Eisner (2000) asserts, most of the times those “experts” or those who speak from podia
planted may know little about the concrete conditions within which the teacher works. In
addition, that sense teachers hold that researchers, academicians and university staff
‘should know better’ is one of the main obstacles of any change (Koutselini, 2008b).

Choosing the Subject-Matter of Language Arts as the Context of the Programme

The subject-matter of Language Arts was purposefully chosen to become the context of the
study for three reasons: a) Firstly, the cognitive skills incorporated in the operational
definition of critical thinking adopted in the present study are frequently used in the subject
area of Language Arts, especially in the learning situations of reading and writing (e.g.
making inferences from reading passages). Besides, reading and writing are more or less
defined as meaning constructed by a person, who is able to integrate the textual
information and background knowledge by applying critical-thinking skills, and processes
such as predicting, inferring, synthesizing, generalizing, and monitoring (e.g. Bean, 2011;
Philips, 1988). This is in accordance with the conceptualization of the student critical-
thinking performance the study adopted, which is determined by the quantity and quality of
meaning that students derive from what they read and perceive (deep understanding) and
that they express in what they write and say (substantive writing) (Bean, 2011; Lipman,
1988; Paul, 2005) by competently using a combination of critical-thinking skills; b)
Research has shown that students find themselves memorizing, recalling, and mastering
content (Fisher, 2001; Koutselini, 2008a; Lai, 2011; Paul, 1992, 2005; Tsui, 2002),
performing poor reasoning skills (Nickerson, 1988; Philips, 1988) and being ‘surface
readers’ focusing on facts and information. In that sense, there is a need to be encouraged
for being ‘deep readers’ focusing on meaning (Bean, 2011), and effectively managing with
reading and writing learning situations for which critical thinking skills are required (Bean,
2011; Paul, 2005); and c) The subject-matter of Language Arts is taught every day in an
elementary school of Cyprus, for one or two teaching periods each day (40 minutes each).
Therefore, there would be more teaching time (than any other subject matter) for teachers
to explicitly apply critical-thinking principles into their teaching and consequently manage

a positive effect on student critical-thinking outcomes.
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Intervention Content

What is to be learned by way of critical thinking and teaching constituted the “content”
core of the programme. To determine the content of the programme, the study drew on
ideas from the disciplines of philosophy, psychology and education, thus ensuring a strong
theoretical underpinning for the programme that would delineate its substance (Creemers
et al., 2013; McGuinness, 1999). The content of the teacher professional development
programme resulted after i) deciding on the study’s operational definition of the concept of
critical thinking, ii) investigating the teaching skills or qualities, derived by the study of
teaching approaches, teaching strategies and/or tactics which could enhance students’
critical thinking in class, and iii) clarifying the presuppositions and/or principles for a
critical-thinking based instruction.

i) In that vein, the teacher professional development programme was explicitly based on a
substantive concept of critical thinking as a two-factor model combining critical-thinking
skills and dispositions (Facione, 1990). Based on this concept, critical thinking is a
purposeful reflective process, during which a person forms a self-regulatory judgment so
as to decide what to believe or do in a given context (Ennis, 1987, 1989, 1991; Facione,
1990a). In doing so, that person uses a set of cognitive skills, namely, analysis,
interpretation, evaluation, inference, explanation, as well as self-regulation processes and

their respective sub skills (Facione, 1990a; Facione & Facione, 1994).

ii) In addition, the teacher professional development programme was based on the best
available research evidence, involving a range of effective teaching practices, methods,
strategies and/or tactics that are consistent with a critical-thinking based instruction. And
further, the programme emphasized the mixed teaching approach to critical thinking since
findings of meta-analytic studies summarizing empirical evidence on the instructional
efficacy of the four teaching approaches as taken from Ennis’ typology (1989), have shown
that the mixed teaching approach has the largest effect on the development of students’
critical-thinking skills (e.g. Abrami et al., 2008; Bangert-Drowns & Bankert, 1990). The
mixed teaching approach refers to teaching critical-thinking skills directly as a separate
goal and/or explicitly in the context of their use or application to standard subject-matter
course and/or other content (e.g. Ennis, 1989, 1997; Plath et al., 1999). Under it, students
are involved in subject-matter critical thinking instruction, but there is also a separate
thread (within the course), if needed, aimed at teaching general critical-thinking principles
(Abrami et al., 2008; Ennis, 1989, 1997). In short, the mixed approach refers to a

combination of the general approach with either the infusion or the immersion approach
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(Ennis, 1989). Emphasis was given, though, to explicitly infusing critical thinking
principles into teaching, since stronger effects were found for the infusion than for the
immersion approach (e.g. Abrami et al., 2008). Besides, combinations and deviations
between the four approaches in practice are not only possible but likely (Ennis, 1989). In
particular, teacher participants were given opportunities to instructionally refine and design
the mixed approach in terms of choosing tactics, strategies, behaviours, activities and tasks
to enhance students’ critical thinking, something that Ennis (1989, 1997) himself, who
proposed the mixed approach, did not do (Valanides & Angeli, 2005).

iii) Lastly, certain principles of a critical-thinking based instruction were considered to
reinforce the integrated solid theoretical framework of the programme. These principles
concerned: (a) The teaching of thinking needs to be integrated into content instruction so
that students are able to think about what they are learning (Plath et al., 1999; Swartz,
2003; Zohar et al., 1994); (b) The more explicit the teaching of critical thinking is, the
greater the effects on students (Ennis, 1989; McGuinness, 1999; McTighe, 1985; Swartz,
2003; Zohar et al., 1994); (c) Teachers need to teach in ways that can help students
internalize and follow strategies for skillful critical-thinking performances when it is
appropriate to do so, meaning that they need to enable students to use the right type of
thinking at the right time (Swartz, 2003; Willingham, 2007); (d) Critical-thinking skills are
developed with practice since students are required to identify the critical-thinking skills
they and other students are applying (Plath et al., 1999; Swartz, 2003; van Gelder, 2005);
(e) The more the classroom incorporates an environment of thoughtfulness and self-
reflection, the more open students will be to valuing good thinking (Newmann, 1991; Plath
et al., 1999; Swartz, 2003).

The content material of the programme was purposefully filtered and used to develop an
information/support pack for teachers with more in depth coverage of critical thinking and
guidance about its integration in instruction. In that vein, teacher participants of the
experimental group were progressively provided with parts of that information throughout

the sessions of the programme. In particular, the information and support pack included:

(@) A Critical-Thinking Curriculum with a detailed description of the critical-thinking
skills, as success indicators or attainment targets, and their respective critical-thinking
subskills, as competence indicators or teaching targets. A copy of the Critical-Thinking

Curriculum is included in Appendix G.

(b) A booklet entitled “Teaching for Critical Thinking”, including critical-thinking prompts

(brief theoretical background, guidance, questions for discussion, and suggestions for a

122



critical-thinking based instruction), as well as a teacher reflection tool on critical thinking.
A part of the booklet is included in Appendix H.

(c) Teaching and learning material on critical thinking for use in class (i.e. wall-charts and
posters for class that summarize key critical-thinking concepts and skills);

(d) Audio-visual material on critical thinking and on-line links to critical-thinking content
that could be downloaded without charge, including files that could be accessed for free;

(e) Redesigned — restructured lesson-plans and/or units of the school textbooks of the
elementary Language Arts course with an explicit emphasis on critical thinking (as they
resulted from the reflective discussions in which teachers and the principal researcher were
engaged since ready-made knowledge or a prescribed set of lessons was not given).

After the completion of the intervention, teachers of the control group were also provided
with the information and support pack that was developed within the teacher professional

development programme.

Type of Professional Development Activities

With regard to the type of professional development activities, these were designed so as to
be in line with the integrated approach employed for the development of the programme.
In that sense, theoretical, practical and reflective activities were used in each training
session. During the training sessions, on the one hand, teachers were provided with
scientific knowledge as to what critical thinking is and how it is best taught by focusing on
the mixed approach with an emphasis on the infusion teaching approach, as suggested by
Ennis (1989, 1997), and praised by other theorists in the field (e.g. Abrami et al., 2008;
Dewey & Bento, 2009; Marin & Halpern, 2011; Swartz, 2003). In addition, teachers were
provided with scientific knowledge on the teaching strategies and practices that were found
to be positively related to good student critical-thinking outcomes. On the other hand,
teachers were engaged in systematic reflection and analysis of their existing knowledge of
critical thinking and their knowledge and understanding about teaching for critical
thinking. In that sense, training and support on how to teach for critical thinking was not
externally imposed, nor were teachers given a prescribed set of lessons; they were, rather,
left free to filter and reflect upon the scientific knowledge base on critical-thinking so as to
instructionally refine certain key-concepts and design teaching for enhancing students’
critical thinking by taking into account their needs accordingly. For example, in terms of

reflection, teachers were asked to keep record of ‘critical incidents’ (e.g. a discussion in
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class, the use of a modelling strategy in class in relation to the reaction of students), as
parts of their professional experience, so as to analyze and discuss them in the sessions.

Meanwhile, in order to facilitate theory analysis and reflection, teacher participants were
engaged in “practical” activities or application activities through which they could apply
the new knowledge and skills (Kyriakides et al., 2017a) and/or obtain practical examples
of how this new knowledge related to the teaching for critical thinking could be applied in
class. Some of these practical activities concerned a) focused conversations for being taken
from the surface of a topic (i.e. definition of critical thinking) to its in-depth implications
(i.e. how do we use critical thinking in every-day situations), b) studying teaching
scenarios — vignettes for identifying teaching behaviours either consistent or not with a
critical-thinking based instruction, c) viewing educational videos for identifying and
reflecting upon teaching practices consistent with a critical-thinking based instruction, and
d) examining student work for getting a critical source of information about how students
are learning, developing and applying (new) critical-thinking skills. In addition, teachers
were supported in planning, (re)designing and (re)structuring lessons and/or whole existing
units of the elementary Language Arts course so as to purposefully integrate critical
thinking. In that vein, the characteristics of the discipline chosen as a context, that is, the
Language Arts subject area (known as “Greek” in the Cyprus elementary school) was
taken into account, something that researchers in the field stress (e.g. Shim & Walczak,
2012). Therefore, the relevant material, that is, the school textbooks, the techniques and/or
tactics used in the Language Arts lesson as described in the Cyprus Curriculum of 2016 as
well as in the Course Guidelines (i.e. Manual on Instructional Tools used for Developing

Oral and Written Language) were used as support tools in the training sessions.

Furthermore, in three cases, that is, in three out of the seven schools of the experimental
group where there was a group of teachers, teachers were engaged in the process of lesson
study, based on which they worked collaboratively to plan, teach, observe and evaluate a
lesson with a focus and direction in promoting critical thinking. In particular, in each case,
teachers collaboratively designed a detailed lesson plan that one of them delivered in her
classroom while the other teachers with the facilitator could observe the lesson. At a
second level the group met to discuss their observation notes and reflect upon the observed
instruction while the principal researcher was facilitating the discussion. At the end, the
lesson was revised so that another teacher could deliver it in her classroom. The same
procedure was followed with observation and discussion on the observed instruction. In
that sense, teachers were engaged in reflective discussions about the goals of a lesson, the

tasks employed and the teaching strategies and tactics used to promote critical thinking. At
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the end, teachers were constructing knowledge themselves and they were progressively
improving their instruction by developing their own critical thought (Paul, 2005). In the
other cases, where there was only one teacher participant, co-teachings were planned
instead, provided that there was a willingness to engage in such activity. Based on the
methodology of co-teaching, the principal researcher and the teacher participant shared the
planning, delivery, and assessment of instruction, as well as the physical space in class.

Under this framework, in-service teachers were treated as professionals whose practice
should be informed by theory and critical reflection so as to map their theories into praxis
and teaching design(s) and put these into trial in their classes (e.g. Creemers et al., 2013;
Eisner, 2000; Koutselini, 2006; McNamara, 1990). Therefore, teachers were given
opportunities to experiment with different teaching approaches, strategies and/or tactics to
teach for critical thinking, something that was very important in shaping changes in their
quality of teaching. In addition, teachers had the chance to analyze their findings
collaboratively (either with the principal researcher and/or with teaching staff colleagues —
participants in the programme), re-orient their practice and gradually explicate their own
personal theory of teaching for critical thinking based on a refinement of the critical-
thinking knowledge base provided throughout the programme. Along this line of
reasoning, teachers were encouraged to share ideas, cooperatively analyze their students’
needs in learning situations offered by the subject area of Language Arts (e.g. reading -
writing learning situations) and map them with corresponding critical-thinking skills (e.g.
making inferences from reading passages), decide teaching methods and objectives, design

thinking activities and use key-objectives for a critical-thinking based instruction.

The Role of the Professional Development Facilitator

Helping teachers to understand (more) deeply the content they teach, that is, the concept of
critical thinking and the ways students learn and use that content, that is the critical-
thinking skills and/or dispositions, appears to be a vital dimension of effective professional
development (Guskey, 2003). For that, an effective professional development facilitator is
required, who needs to be influential enough so as to motivate teachers to change or
improve their teaching practices (Barnes, 2005; Creemers et al., 2013; Linder, 2011). In
that vein, the study adopted the role of a constructivist leader or a facilitator as proposed by
Lambert (2003). According to Lambert (2003), a constructivist facilitator looks for and
values teachers’ points of view, challenges teachers’ conceptions and beliefs, constructs

meaning through reflection and dialogue, and assesses teacher learning in context. In order
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to make the constructivist facilitator profile with regard to the goal of motivation more
specific, certain factors or qualities of an influential facilitator were considered. These
qualities concern: a) credibility, which is related to the facilitator’s content and
pedagogical knowledge, his/her teaching experience, whether he/she provides proof or
evidence with regard to the effectiveness of certain teaching approaches he/she proposes
and his/her professionalism; b) support, which is related to whether he/she provides
assistance and reacts appropriately to participants; c) motivation, which is related to the
facilitator’s pure motives for taking the role, that is, for example, his/her love for teaching
and his/her excitement about the topic under focus; d) management, which is related to
how he/she manages the sessions, makes the material meaningful, and organizes the
material to present it; and €) personality, which is related to the facilitator’s demeanor or
the way he/she acts (Linder, 2011). These qualities are much alike with the ones of a
champion, as Barnes (2005) characteristically claims, since the facilitator’s job “is not to
mandate, but to motivate; not to control, but to clarify; not to find fault, but to facilitate;

not to talk too much, but to listen actively” (p. 10).

Under this framework, the professional developer facilitator provided assistance during the
training sessions by leaving enough time for participants to complete and discuss activities,
by offering a variety of resources for teachers to use during or following training sessions.
Apart from the training sessions delivered on a school basis, the professional developer
facilitator had ongoing communication with teachers via telephone, emailing, Skype
meetings and/or meetings during afternoon hours, if requested, to offer further assistance,
resource material and support. In that sense, the facilitator tried to minimize, at the very
least, the difficulties or constraints of a regular-school basis professional development that
were sometimes inevitable (e.g. unexpected school events). And further, apart from the
training sessions, the facilitator regularly visited teacher participants at schools to discuss
emergent issues related to the employment of new critical-thinking knowledge and skills in
their everyday teaching and to provide them with support and constructive feedback,
something that other professional development programmes have employed, as well
(Kyriakides et al., 2017a). Moreover, the professional developer facilitator tried to meet
teacher participants’ needs during the training sessions by connecting critical-thinking
information to practices they were using in class and making that knowledge applicable to
the context of the Language Arts course. In that sense, she was using challenging learning
experiences and activities that were explicitly related to classroom practice. And further, in
each training session she ensured that all the materials prepared prior to the session were

easily accessible for the participants during the session and that time was not wasted. And
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further, the facilitator was friendly and outgoing with a sense of confidence and calm, able
to use humor or tell stories when presenting new knowledge so as to keep the teacher
participants motivated.

During the classroom observations, the facilitator provided teachers with constructive
feedback and concrete, practical suggestions and discussed with them any difficulties faced
during their teaching; thus, a kind of trust and rapport was built among teacher participants
and the facilitator. Teachers also realised that the professional developer facilitator was
available to support them in teaching for critical thinking since she was completely
devoted to the programme while her motives were related to her real interest in teaching
for critical thinking and professional growth and development. In proof of that, the entire
endeavour did not entail any “pay check”; on the contrary, the cost for offering school-
based professional development was high enough but the cost-effectiveness of the

programme was not, of course, under concern.

Data Collection Methods and Instruments

The research design and the research questions of the present study have determined the
data collection methods and the research tools for use. The research tools that were
developed and pilot-tested within the study were based on the kind of data that were to be
collected, which is both quantitative and qualitative. In particular, two different sets of

research tools were developed, one set for the student and one set for the teacher.

For the student, three instruments were developed and used:

a) The Student Critical-Thinking Instrument (pre- and post-testing) (SCTI)

b) The Student Reasoning Essay (interim-testing) (SRE)

c) The Student Demographics’ Questionnaire (student background characteristics)

For the teacher, three instruments were developed and used:

a) A Critical-thinking Observation Tool for assessing a critical-thinking based instruction
b) The Teacher Demographics’ Questionnaire (teacher background characteristics)

c) The Teacher Reflections” Questionnaire administered to the teachers of the experimental

group after the completion of the teacher professional development programme.

In addition, during the study the principal researcher kept a reflective journal, data of

which were used for exploring and understanding teacher deficiencies, misconceptions,
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difficulties in teaching for critical thinking, as well as the conditions and presuppositions
under which teaching for critical thinking could be facilitated in elementary classes.

What is worth mentioning is that the present study developed the SCTI along with the SRE
and did not use any one of the standardized widely known critical-thinking instruments for
three reasons: (a) most of these widely known tests have been developed for secondary and
post-secondary students and adults; there are very few intended for elementary-school
students (e.g. CCTST-MIB, CCTT-Level X) whose age range, though, is high (e.g. the
Cornell Critical Thinking Test-Level X is for grades 4-14), something that makes the
psychometric properties of the tests questionable; (b) results obtained by several validation
studies of those tests intended for elementary-school students are inconsistent (e.g.
Bernard, Zhang, Abrami, Sicoly, Borokhovski and Surkes, 2008; Ennis, Millman, &
Tomko, 1985, 2004, 2005; Jacobs, 1995, 1999), something that shows that the construct
validity of those tests cannot be declared with justified confidence; and (c) the
interdependency of critical-thinking skills (Bailin et al., 1999a; Ennis, 1991; Ennis et al.,
1985, 2004, 2005; Facione, 2000; Facione & Facione, 1996; Swartz, 2003) usually
externalized by being written or demonstrated for others to observe and evaluate (Facione
& Facione, 1996) makes the locally developed or “naturalistic” measures holistically
assessing critical thinking more valid (Wolcott et al, 2002). And further, using (multiple)
instrument(s) purposefully developed by the instructor or researcher can better contribute

to describing the practical significance of the treatment (Behar-Horenstein & Niu, 2011).

The Student Critical-Thinking Instrument (pre- and post-testing) (SCTI)

One engages in critical thinking when he/she is asked to perform certain tasks, such as
understanding some material, making an evaluative judgment, solving a problem or
making a decision (e.g. Ennis, 1989, 1991; Fischer et al., 2009; Shim & Walczak, 2012).
The Student Critical-Thinking Instrument developed within the study mainly employs the
first task taking into account that students often demonstrate critical-thinking skills through
the written products they produce (Bean, 2011; Ennis, 1991; Lipman, 1988; Nickerson,
1984; Paul, 1992, 2005).The Instrument that was used for pre- and post-testing purposes
(without any changes from pre- to post-testing) was accordingly developed to be sensitive
enough to stimulate students to exhibit certain critical-thinking skills, as well as to pick up
subtle changes in students’ thinking abilities (Halpern, 2001, p. 273) in order to assess the
instructional effects of the intervention. This is in accordance with the way the study

conceptualizes teaching for critical thinking that concerns improving the quantity and
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quality of meaning that students derive from what they read and perceive and that they
express in what they write and say (Lipman, 1988; Paul, 2005). Moreover, the Instrument
considers that critical thinking encompasses a creative process in which students should
consider all the gathered data so as to formulate a response, draw a conclusion or make a
decision (e.g. Ennis, 1991; Hudgins et al., 1989).

Experts on educational outcomes assessment argue that to measure student performance it
IS necessary to clarify educational objectives, referred to as intended student outcomes or
as desired student competencies, skills, or behaviors (e.g. Wolcott et al, 2002). Therefore,
for the development of the Student Critical-Thinking Instrument, the six basic critical-
thinking skills, namely, interpretation, analysis, evaluation, inference, explanation and self-
regulation processes, as described in the study’s operational definition for critical thinking,
were selected as goals to be addressed. To this end, the Instrument’s content validity was
safeguarded since it was developed to assess these basic critical-thinking skills, which
reflect the conceptualization of critical thinking, as described in the Delphi definition
(Facione, 1990a). Moreover, these cognitive skills are frequently used both in everyday life
as well as in the subject area of Language Arts that is chosen as the context of the study,
especially in the learning situations of reading and writing. Besides, as McMillan (1987)
asserts, it is better to teach and measure critical-thinking skills that are in some way
specific to the content area addressed. Even more, these skills — as well as their associate
sub skills — are cited by many theorists in the field of critical thinking (e.g. Ennis, 1989,
1991; Facione, 1990a; Halpern, 1998; Kennedy et al., 1991; Lipman, 1988; Paul, 1992;
Swartz, 2003), while they have been the focus point, even if differently weighted and
interpreted, of many widely known standardized critical-thinking instruments (e.g.
California Critical Thinking Skills Test, Cornell Critical Thinking Test) and interventional
studies (e.g. Angeli & Valanides, 2009; Blattner & Frazier, 2002).

Furthermore, no discipline-specific primary level content knowledge was presumed for the
development of the Student Critical-Thinking instrument. However, the Critical-Thinking
Instrument does involve content, upon which the critical thinking is done, content that is
familiar and interesting to elementary students (Ennis, 1989). Besides, thinking always
occurs within a domain of knowledge, a domain-specific content (Brown, 1997; Halpern,
1998), which is not however, necessarily included in the school-curriculum subjects
(Ennis, 1989). Under this framework, the six critical-thinking skills addressed in the study
were measured in the context of an everyday decision-making situation, meaning that the
instrument incorporated real-life source material, both in terms of kind (i.e. short article

titled “Dog: A man’s best friend””) and content (i.e. interesting and challenging).
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With regard to the construction of the items included in the Instrument, emphasis was
placed on the context of the items in terms of critical-thinking prompting, and thus many
widely known instruments were taken into account. For example, the Test of Inference
Ability in Reading Comprehension (1987) by L. M Phillips and C. Patterson (Institute for
Educational Research and Development, Memorial University of Newfoundland, St.
John's, Newfoundland, Canada Al1B 3X8) aimed at grades 6-8, was taken into
consideration. According to Ennis (1993), the test examines the ability to infer information
and interpretations from short passages, and there is a multiple choice version (by both
authors) as well as a constructed response version (by Phillips only). In addition, the
Halpern Critical Thinking Assessment using everyday situations (HCTA with two forms),
which is a multi-response format assessment used by several studies (e.g. Ku & Ho, 2010;
Marin & Halpern, 2011), was also taken into account. The Halpern Critical Thinking
Assessment is appropriate for high-school students and consists of 25 everyday scenarios
(believable examples) on a variety of topics, each followed by questions that first require a
constructed (open-ended) response and then forced-choice items (i.e. multiple choice or
multiple rating) that probe for the reasoning behind an answer (Marin & Halpern, 2011).
Moreover, the California Critical Thinking Skills Test (CCTST), the conceptual basis of
which is formed by the conceptualization of critical thinking as given in the Delphi
definition (Facione, 1990a; Facione & Facione, 1994), was taken into account. The CCTST
is a standardized, 34-item multiple choice test (19 four-option and 15 five-option multiple-

choice items), which is non discipline-specific and targets core critical-thinking skills.

The Student Critical-Thinking Instrument was developed by initially including 24 items
targeting certain critical —thinking skills. Before the Instrument’s pilot-testing, the principal
researcher along with her supervisor, on the basis of their pedagogical knowledge and
study on critical thinking, evaluated the face validity of the instrument. In light of their
fruitful discussions, minor amendments were made, particularly where the guidelines or
structure used were not easily comprehensible or terms that had been used were seen as
difficult or unfamiliar to elementary students. After that, the Instrument was pilot-tested in
a sample of 120 10-11 year-old students. Based on descriptive statistical analysis and
preliminary qualitative analysis of students’ answers in the open-ended items, the meaning
of certain expressions in some items was clarified. In addition, three items (i.e. 1 open-
ended item assessing interpretation, 1 open-ended item assessing inference, and 1 open-
ended item assessing explanation) were totally removed from the Instrument, since they
were considered to be either too difficult or too easy for students to understand. Once the

pilot-testing was completed, the previous procedure was repeated with a third judge, an
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elementary teacher, who had not seen the questionnaire before. In that sense, the comments
of the third judge served to validate the final version of the Instrument.

Under this framework, the final version of the Student Critical-Thinking Instrument
includes 21 items in total. Some items centre on the text (short article) while others are not
directly text-based (although they are related to the text content) since textual information
alone is not sufficient to apply critical thinking skills, that is, for example, to make good
inferences (Philips, 1988). Besides, reading is more or less defined as meaning constructed
by a reader, who is able to integrate the textual information and background knowledge by
applying critical-thinking skills, and processes such as predicting, inferring, synthesizing,
generalizing, and monitoring (Bean, 2011; Philips, 1988). In the Instrument there are both
close-ended and open-ended items, since it is important to depict not only what students
think but also how they think (Brunt, 2005; Facione, 1990), that is, how they reach a
decision, how they pick up an argument, or how they draw a reasonable conclusion. In
particular, there are 9 multiple-choice (four-option multiple-choice items) and 12 open-
ended items. Table 3.5 presents the distribution of the items. The blue colour represents the

open-ended items. A copy of the CTI is included in Appendix A.

Table 3.5
Distribution of the Items in the Student Critical-Thinking Instrument (SCTI)
Student Critical Thinking Instrument (SCTI)

Critical- Multiple- Open-Ended Total Items in the
Thinking skills  choice Items Items SCTI
Analysis -- 4 4 1,2,4,6
Interpretation 2 1 3 517,8
Inference 1 3 4 9, 14, 15, 17
Evaluation 4 -- 4 10, 11, 16, 18
Explanation -- 3 3 3,12,19
Self-regulation 2 1 3 13, 20, 21
TOTAL 9 12 21 21 items

For the scoring of the 21 items included in the Student Critical-Thinking Instrument, what
was taken into account is that critical thinking aims at making not just a choice or just
finding an answer, but the best possible choice or answer (Insight Assessment, 2015;
Philips, 1988; Ruggiero, 2003). And further, “critical thinking assessment strategies
whether for use in the individual class or for broader purposes must not simply reward

arriving at correct answers. They must, however, recognize achieving correct answers by
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way of good critical thinking” (Facione, 1990, p. 33). In accordance to that, options in the
multiple-choice items of the Instrument were purposefully constructed and pre-coded (e.g.
O0=wrong, 1=partly wrong, 2=partly correct and 3=correct). Table 3.6 presents a coding
example of a multiple-choice item included in the student critical-thinking instrument.

Table 3.6

A coding example of a multiple-choice item included in the SCTI

Item 9 (Multiple-choice item)

Inference skill — Drawing conclusions from data provided by determining which of
several possible conclusions is most strongly warranted

Type of answer Criteria Scoring

Wrong answer  No conclusion / Irrelevant answer 0

Partly wrong Probably true conclusion, less plausible based on textual 1
information

Partly correct Plausible conclusion but not the most strongly warranted 2

Correct answer  Plausible conclusion, strongly warranted by the textual 3
information

Table 3.7

A Coding Example of an Open-Ended Item Included in the SCTI

Item 12 (Open-ended item)

Explanation skill — Present arguments = Give reasons for accepting some claim

Type of answer Criteria Scoring
Wrong answer Irrelevant answer 0
Partly wrong Vague justification — Conclusion (Agree or Disagree) & 1 or 1
2 reasons not both completed in meaning to make sense
Partly correct Conclusion + 2 sound completed in meaning reasons OR 1 2
sound completed in meaning reason with 1 example
Correct answer ~ Conclusion + 2 sound completed in meaning reasons + at 3

least 1 example OR another completed in meaning reason

For the open-ended items, a rubric was inductively constructed using the constant
comparative analysis method, which constitutes the core of qualitative analysis in the
grounded-theory approach developed by Glaser and Strauss (1967) (Strauss & Corbin,
1990). The aim of the method was to classify each individual answer/incident into an
appropriate level of the rubric. The rubric resulted from the constant comparison of the
incidents (students’ responses), which very soon started to generate theoretical properties

of each category (Glaser, 1965). Again, the scoring for most of the open-ended items
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resulted in the coding 0-3 (e.g. O=wrong, 1=partly wrong, 2=partly correct and 3=correct),
and for one open-ended item (item 19) the coding range was 0-6. Table 3.7 presents a
coding example of an open-ended item.

Although the 21 items in the Student Critical-Thinking Instrument were identified as
targeting particular skills, scores for these sub-scales were not considered independent of
one another, and they could be used only as gross indicators of possible critical thinking
strengths and weaknesses. Therefore, the Student Critical-Thinking Instrument reports an
overall score on student critical-thinking performance, something that various research

studies using similar instruments have employed (Ennis et al., 2005; Zohar et al, 1994).

The Student Reasoning Essay (interim testing) (SRE)

Aiming to examine whether students of the experimental group could show greater gains in
answering open-ended essay questions by using a combination of critical thinking skills
(Halpern, 2001), a Reasoning Essay was developed within the study to be used as an
interim testing. In addition, data obtained by the Reasoning Essay were used as a source of
feedback for the principal researcher — professional developer facilitator since she could
reflectively understand whether students had actually improved their critical-thinking
performance while the programme was still in progress. In this respect, the principal
researcher used data obtained from the interim testing so as to make decisions about how
the training activities and/or material of the programme could be revised and/or enhanced,
a procedure that enhances the critical-thinking effort in general (Barnes, 2005) and serves

the programme’s constant evaluation (Gatawa, 1990).

The Reasoning Essay was argumentative in nature, requesting students to incorporate
source material (e.g. real-life school-based problem/scenario) into their writing to support
their point of view on a controversial issue. Students were asked to read a school-based
scenario (regarding different proposals for punishment for the termination of a basketball
game due to disorders), and reach an informed decision by reasoning within a point of

view. A copy of the Student Reasoning Essay is included in Appendix B.

The Reasoning Essay was based on the study’s defensible conception of critical thinking.
The main question consisting three open-ended item(s) in the Reasoning Essay asked
students to exhibit critical-thinking skills that reflect the conceptualization of critical
thinking, as described in the Delphi definition (Facione, 1990), namely to (a) analyze the
problem by identifying the main idea and its arguments, (b) generate options/solutions, (c)

develop the reasoning for each solution/option, (d) decide which is the best solution and
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draw conclusions. Therefore, the Delphi conceptual definition of critical thinking was
translated into an authentic measure of critical thinking, something that other researchers
exemplary did in the context of higher education, such as Facione and Facione (1996)
within the framework of nursing education and Angeli and Valanides (2009) within the
framework of teacher education (for the most part).

For the development of the Student Reasoning Essay, similar reasoning essays used in
research studies were taken into account. An essay considered was the Ennis-Weir Critical
Thinking Essay Test (1985) by R. H. Ennis and E. Weir (Midwest Publications, P.O. Box
448, Pacific Grove CA 93950), which is aimed at grades 7 through college. According to
Ennis (1993), this open-ended test incorporates getting the point, seeing the reasons and
assumptions, stating one's point, offering good reasons, seeing other possibilities
(including other possible explanations), and responding to and avoiding equivocation,
irrelevance, circularity, reversal of an if-then (or other conditional) relationship,
overgeneralization, credibility problems, and the use of emotive language to persuade, and
it is also intended to be used as a teaching material. Another Critical Thinking Essay Test
taken into account, developed by Robert Ennis in cooperation with Marguerite Finken, was
the Hlinois Critical Thinking Essay Test (Finken & Ennis, 1993). This test uses a scenario
along with a question and asks students to write an essay, clarifying to them what they are
expected to do, namely, to state and clarify their position, give reasons for taking this
position, make a conclusion and give a title. And further, similar written essays used in
other (interventional) research studies in the field of critical thinking (e.g. Angeli &
Valanides, 2009; Frijters et al., 2008) were considered. For example, Frijters et al. (2008)
constructed a curriculum-independent measure, that is, a written essay test involving two
shorter essay tests, a protagonist test and an antagonist test. In the antagonist test high-
school student participants were asked to determine their own position and give reasons for
their choice on an environmental issue (e.g. “‘preventing pollution by recycling’’) (Frijters
et al., 2008). In the protagonist test students were asked to elaborate on their opinions
regarding each of two environmental issues presented (e.g. ‘‘small domestic appliances:
throw away or recycle?’’) to generate a ‘solution’ and to support this solution with reasons
and arguments. In a similar way, Angeli and Valanides (2009) asked student participants
working in dyads to prepare a joint outline for a paper on the issue “Should drugs be

legalized?” after their participation in three teaching sessions.

Along with the main Student Critical-Thinking Instrument, the Reasoning Essay was also
pilot-tested. Of the 120 students who participated in the pilot-testing of the main Critical-

Thinking Instrument, data from 20 of them who were administered the Essay, were used
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for field-testing purposes. After that, the meaning of some expressions used was clarified

and the duration of the essay’s administration was determined.

Considering what it is increasingly recognized, that a) locally developed or ‘‘naturalistic’’
measures might be more valid for addressing certain types of educational outcomes (e.g. a
holistic set of critical-thinking skills), and that b) such measures typically involve the use
of rubrics (descriptive scoring schemes) to evaluate student responses, essays and so on
(Wolcott et al, 2002), the students’ quality of thinking in the Reasoning Essay was assessed
by using a Rubric. For the construction of the rubric, rubrics constructed in several studies
in the field of critical thinking were taken into account. For example, Angeli and Valanides
(2009) constructed a rubric by using the constant comparative analysis method for the
assessment of undergraduate students’ outlines — responses on a question requiring a
constructed (open-ended) response.The critical-thinking scoring rubric had five mutually
exclusive levels, and participants’ scores ranged from 1 (low performance) to 5 (high
performance) (Angeli & Valanides, 2009). And further, the Holistic Critical Thinking
Scoring Rubric developed by Facione and Facione (1994, 1996) that has been designed for
the global assessment of critical thinking and might be used for the holistic measure of
critical thinking in a variety of forms, has also been considered in the present study. Based
on that four-point holistic critical-thinking scoring rubric developed by Facione and
Facione (1994), Blattner and Frazier (2002) developed a similar rubric to assess college
students’ writing so as to particularly assess their abilities to accurately interpret evidence,
identify salient arguments, analyze and evaluate alternative points of view, draw warranted
conclusions, justify and explain results, and regard evidence with an open mind. Finker and
Ennis (1993) have also developed a rubric for scoring the Illinois Critical Thinking Essay
Test, the features of which concerned, in particular, focus (clear main idea), supporting
reasons, reasoning, organization, conventions and integration. Keeley et al. (1982) had
similarly developed criteria for scoring college students’ responses to the essay articles. In
their rubric, each criterion included a scoring rule statement defining a correct response, as

well as a set of examples of possible appropriate responses for each of the questions.

In that sense, the Rubric used for the assessment of students’ responses in the Reasoning
Essay was inductively constructed using the constant comparative analysis method,
according to which an incident is coded for a category and at the same time compared with
the previous incidents coded in the same category (Glaser, 1965; Strauss & Corbin, 1990).
The aim of this method was to classify an individual essay into an appropriate level of the
rubric. In that way, a baseline score of students’ critical thinking ability could be obtained.

The critical-thinking scoring rubric had five mutually exclusive levels, and participants’
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scores ranged from O (zero to low performance) to 4 (high performance). An independent
rater, namely an elementary school teacher, was trained on the critical-thinking scoring
rubric and assessed 80 (approximately 20%) students’ outlines, which were randomly
selected in order to determine the inter-rater reliability. The inter-rater agreement for the
student critical-thinking performance in the Reasoning Essay was calculated and was
found satisfactory, r=0.87. The independent rater and the principal researcher discussed
their assessments and easily resolved the existing differences. The Individual Critical
Thinking Holistic Scoring Rubric is presented in Table 3.8.

Table 3.8

Individual Critical Thinking Holistic Scoring Rubric (Student Reasoning Essay)

Individual Critical-Thinking Holistic Scoring Rubric
Criteria Scoring
= Reach an informed decision by reasoning within a point of view. 4
= Explain with convincing reasons and evidence which perspective they
think is best.
= Discuss the different perspectives identifying pros and cons for each
perspective.
= Formulate an alternative for resolving the problem, explaining why they
think it is best.
= Reach an informed decision by reasoning within a point of view. 3
= Explain with convincing reason(s) which perspective they think is best.
= Briefly discuss the different perspectives identifying pros and cons for
each perspective.
= Formulate an alternative for resolving the problem without, or briefly,
explaining why they think it is best OR Explain why they can not think of
an alternative.

= Briefly express, with uncertainty, a point of view. 2
= Briefly explain with reasons which perspective they think is best. The
reason(s) provided are not convincing enough. There is re-voicing.
= Briefly discuss the different perspectives without clearly identifying pros
and cons for each perspective.
= May formulate alternative(s) for resolving the problem without, or briefly,
explaining why they think it is best.
= Briefly express, with uncertainty, a point of view. 1
= Do not explain with good and convincing reasons which perspective they
think is the best.
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= Do not discuss the different perspectives by identifying pros and cons for
each perspective. Any minor discussion provided is superficial.

= May formulate an alternative for resolving the problem without or briefly
explaining why they think is the best.

= [Irrelevant or Complicated answer 0

The Student Demographics’ Questionnaire

The student demographics’ questionnaire was developed so as to collect student
background characteristics. The questionnaire asked students to give information about
themselves and their parents. In that vein, the student background characteristics concerned
student sex, age (or years of staying in Cyprus), opportunities to learn (reading newspapers
and/or books), as well as free-time activities (e.g. electronic games, watching TV or
computer movies, web browsing and web surfing, studying school homework with parents,
studying school homework with a teacher at home or a private institute, spending some
quality time with parents, playing with friends, and outdoor activities such as dancing,
sports, music or painting). The variables related to the students’ parents concerned
mother’s and father’s mother tongue, mother and father’s education level, mother and
father’s job, and the frequency parents read books and newspapers. A copy of the Student

Demographics’ Questionnaire is included in Appendix C.

The Critical-Thinking Observation Tool (CTOT)

Taking into account that it is rather difficult to know whether the critical features and
principles of teaching for critical thinking, upon which teachers were empowered, were
refined and implemented in the same way by all teacher participants across all classrooms
(Hiebert & Grouws, 2007), a Critical-Thinking Observation Tool was developed and pilot-
tested within the study.

The goal of the Observation Tool was threefold: a) Firstly, to monitor changes and/or
improvement in teacher effectiveness in, and quality of, teaching for critical thinking as a
result of teachers’ engagement in professional development, in comparison with the
teaching quality and performance of teachers of the control group; b) Secondly, to address
the needs of teachers in the experimental group with regard to their teaching performance
and effectiveness in teaching for critical thinking so as to accordingly revise, if needed, the
activities and/or emphases of the professional development programme (Creemers et al.,

2013; Linder, 2011); c) Thirdly, to examine whether the teaching quality, as recorded by
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classroom observations, is positively related to student critical-thinking outcomes. Besides,
the ultimate goal of teacher professional development concerns improving student learning
outcomes through improving teaching quality (Creemers et al., 2013; Desimone, 2009;
Guskey, 2003). So, the Critical-Thinking Observation Tool was designed to be used as a
measure of teacher practice on the one hand, and as a measure of the impact of the teaching
practice on students, on the other.

For the construction of the Critical-Thinking Observation Tool, observation schemes and
key-lists developed by several studies in the field of critical thinking were taken into
account (e.g. Newmann, 1991; Torff & Warburton, 2005; Tsui, 2002). For example,
Newmann (1991) had developed a classroom observation scheme so as to examine the
extent to which higher-order thinking was promoted in 16 high-school departments of
Social Studies. Lessons were initially rated on 15 possible dimensions of classroom
thoughtfulness. Each was used to make an overall rating of an observed lesson on a 5-point
scale from 1="a very inaccurate” to 5="a very accurate" description of this lesson. After
these qualities were observed in 160 lessons in five selected social studies departments and
were further examined from a theoretical point of view, six main dimensions were chosen
as the most fundamental ones. Nevertheless, these dimensions were too general (e.g. ‘the
lesson displayed substantive coherence and continuity’), and they referred to higher-order
thinking in general and not into critical thinking, in particular. In the study of Newman
(1991), for the estimation of inter-rater reliability, 87 lessons in 16 high schools were
observed independently by different pairs of raters drawn from a team of six researchers.
The overall correlation between two observers was 0.76. The raters agreed on 64% of the
ratings, and they differed by one point or less on 96% of the ratings. Similarly, in the study
of Torff and Warburton (2005), two raters made assessments of critical thinking use once
per minute using a 5-point Likert-type scale (5=a great deal, 4= a lot, 3=some, 2=a little,
1=not much or a rating of ‘no teaching’), and ratings were then entered on specially
prepared score sheets as summaries of the previous minute of classroom activity. However,
measurement of teachers’ use of critical thinking in a minute-by-minute basis is rather
difficult, as well as sensitive to changes in classroom activities even if ongoing assessment

is provided.

The main question brought up so as to develop the Critical-thinking Observation Tool of
the study was the one that Newmann (1991) also used in his study: What kinds of
indicators or teaching criteria would provide information on the extent to which critical
thinking is promoted in class? In that vein, the study aimed at arriving at a general

framework through which teacher behaviors and/or actions could be interpreted as
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promoting or undermining critical thinking. At first, certain principles of a critical-thinking
based instruction were considered to constitute the theoretical framework of the tool.
Secondly, these principles were accordingly filtered and coded as teaching criteria or
instructional qualities of teaching for critical thinking. Thirdly, effectiveness factors or
teaching quality dimensions with an impact on student learning outcomes, under which the
teaching criteria could fall, were drawn mainly from the dynamic model of educational
effectiveness that mainly refers to the actions taken to improve teaching and the school
learning environment (Creemers & Kyriakides, 2008). In particular, according to Creemers
and Kyriakides (2008), quality of teaching concerns student assessment and evaluation,
lesson structuring, orienting students to achieve specific goals, application exercises, using
questions as an teaching technique, use of learning strategies, time management, and the
classroom as a learning environment. Under this framework, the teaching criteria
developed for the Critical-Thinking Observation tool fell under four main effectiveness
factors, namely a) orientation, b) general teaching methodology, c) teaching and learning

strategies, and d) learning environment.

In particular, principles concerning the explicit teaching of critical thinking (Bensely et al.,
2010; Ennis, 1989; McGuinness, 1999; McTighe, 1985; Swartz, 2003; Zohar et al., 1994),
the integration of critical thinking into content instruction (Plath et al., 1999; Swartz, 2003;
Zohar et al., 1994) and the setting of a certain context (i.e. material understanding, making
an evaluative judgment, solving a problem or making a decision) under which one would
engage in critical thinking (e.g. Ennis, 1989, 1991; Facione, 2011; Fischer et al., 2009;
Shim & Walczak, 2012) were coded as teaching criteria — qualities of orientation. For,
orientation is briefly related to providing the objective(s) for which a specific task or lesson
takes place and challenging students to identify the reason for which they are engaged in
certain activities (Creemers & Kyriakides, 2006; Creemers & Kyriakides, 2008). The
principles concerning the opportunities to practice critical thinking in structured
challenging tasks and critical-thinking rich activities (Plath et al., 1999; Swartz, 2003; van
Gelder, 2005), along with purposeful questioning, short discussions, formative assessment
and feedback, were coded as teaching criteria — qualities of general teaching methodology.
For, general teaching methodology comprises, in general, the methods and practices used
by teachers to enable student learning and active participation. Along the same line of
reasoning, the ways teachers enable students to use the right type of thinking at the right
time for skillful critical-thinking performances (Swartz, 2003; Willingham, 2007) by
stressing the language of the thinking process and using explicit prompts and critical-

thinking concepts (Bailin et al., 1999a; Swartz, 2003), were coded as teaching criteria —
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qualities of teaching and learning strategies that are mostly guided by how students learn
and understand (Creemers & Kyriakides, 2008; Donovan et al., 1999). And lastly, the
classroom as a learning environment that comprises teacher-student interactions as well as
the teacher behaviors that encourage and motivate students participate in class (Creemers
& Kyriakides, 2008), incorporated the principle of building a learning environment of
thoughtfulness and self-reflection (Newmann, 1991; Plath et al., 1999; Swartz, 2003), that
is also related to the enhancement of an aporetic side of thought (Papastephanou & Angeli,
2007). In this repsect, the Critical-Thinking Observation Tool was cautiously, critically and
reflectively developed, establishing in this way the content validity of the tool.

Before the pilot-testing of the Critical-thinking Observation Tool the principal researcher
along with her supervisor, on the basis of their pedagogical knowledge and study on
critical thinking, evaluated the face validity of the tool. In the light of their fruitful
discussions, minor amendments were made, particularly where the teaching criteria -
qualities used were not easily observable and measurable or terms and prompting used
were seen as not needed for facilitating the observation. Before its actual use for the
purposes of the study, the observation tool was pilot-tested twice in two different classes.
In particular, the principal researcher along with another observer, who was accordingly
trained (before the programme), visited two classes over a period of two weeks and used
the tool. During the visits, although the two observers were together, they made separate
assessments without access to each other’s ratings so as to later on test the level of their
agreement. After the observations, the two observers exchanged their observational
records, compared their assessments based on which they discussed how easy or difficult
the use of the observation tool was, whether some teaching criteria-qualities were directly
observable or not, and whether the dichotomous scale (0 = in case the teaching criterion is
not observed, 1 = in case the teaching criterion is observed) was working. In that sense,
some expressions or prompting used in some teaching criteria - qualities, which were
written as statements, were edited so as to become more specific and consistent with a
critical-thinking based instruction. And further, the pilot-testing of the tool revealed that
there was a need to record a frequency scale for the teaching criteria observed (e.g. how
many times or for how long observed), and thus a relevant scale was added for each
statement. In that sense, the pilot-testing served to validate the final version of the Critical-

thinking Observation Tool.

The final version of the Observation Tool includes 10 teaching criteria - qualities targeting
particular teaching skills oriented towards teaching for critical thinking. The criteria are

written in statement format and measured using an ordinal dichotomous scale (i.e. 0 = in
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case the teaching criterion - quality is not observed, 1 = in case the teaching criterion -

quality is observed). In addition, the extent to, and/or frequency under which each criterion
was observed, is recorded. Some teaching criteria, if performed by the teacher and thus
observed, were measured in terms of how many times they were observed (e.g. 0 times, 1
time, 2 times, 3 times, 4 times etc.), while others were measured in terms of duration, that
is for how long they were observed. In particular, three teaching criteria out of ten were
measured in terms of duration. Those concerned: a) Providing students with opportunities
to practice critical thinking in structured challenging tasks and critical-thinking rich
activities (teaching criterion 5; item 10); b) Modeling discrete thinking-skills processes
through thinking diagrams by using and stressing the language of the thinking processes
and using explicit critical-thinking verbal prompts (teaching criterion 7; item 14); c)
Modeling discrete thinking-skills processes through the thinking aloud technique by
stressing the language of the thinking process (teaching criterion 8; item 16). For these
three teaching criteria, the coding of their frequency was from 0 to 4, that is, O in case there
was no duration; 1 in case the teaching criterion lasts for up to 5 minutes; 2 in case the
teaching criterion lasts for up to 10 minutes; 3 in case the teaching criterion lasts for up to
15 minutes; 4 in case the teaching criterion lasts for more than 16 minutes. In that vein,
data obtained by the observational records concerned 20 different measures — items (i.e. 10

teaching criteria & 10 frequencies for those teaching criteria).

What’s worth noting is that the initial version of the Observation Tool included 15 teaching
criteria - qualities along with 15 frequencies for those criteria (a total of 30 measures —
items). However, five of them were excluded from the observation tool since they were
(re)considered to be too generic and not critical-thinking specific teaching skills; thus their
contribution to the promotion of critical thinking was rather ambivalent. These five
statements, that were excluded from further analysis concerned i) the purposeful use of the
lesson content so as to encourage thinking, ii) the enrichment of the lesson content with
relevant and authentic material, iii) the use of cooperative learning, iv) the encouragement
of interaction between students during group work, and v) the encouragement of students
to think aloud.

Along this line of reasoning, only 10 teaching criteria — qualities targeting particular
teaching skills oriented towards teaching for critical thinking, along with the 10 measures
of their frequency were considered for analysis. Although these teaching criteria
theoretically fell under the four main dimensions of teaching quality that were purposefully
chosen as instructional factors for the construction of the tool (i.e. 2 criteria for

Orientation, 4 criteria for General Teaching Methodology, 2 criteria for Teaching and
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Learning Strategies, and 2 criteria for Learning Environment), they were all taken together
to report an overall score on teaching quality related to the promotion of critical thinking.
Besides, the literature based on which the observation tool was developed has indicated
that the criteria listed in the tool, taken together, have a significant effect on student
critical-thinking outcomes. A copy of the observation tool is included in Appendix D.

As from mid November 2016, three observations of Language Arts lessons were carried
out for each teacher participant, that is, a total of 69 observations (23 teachers x 3 times
each). Each observation lasted for 80 minutes, and all the observations were carried out by
the principal researcher, who used the Critical-Thinking Observation Tool. In that sense,
the observations were spread out over the period that the teacher professional development
programme in teaching for critical thinking took place (November 2016, February 2016
and April/May 2016). When scheduling observations, teacher participants of both the
experimental and control groups, were asked to host the principal researcher in periods
featuring teacher-led activities and not a special event (e.g. a guest presentation), or a

lesson in which the teacher’s role was minimized (e.g. an examination).

The Teacher Demographics’ Questionnaire

The teacher demographics’ questionnaire was developed so as to collect teacher
background characteristics. The questionnaire asked teachers to give information about
themselves as professional biographies. In that vein, the teacher-related variables
concerned teacher sex, school, school position (i.e. teacher, deputy head teacher), total
years of teaching experience, years of teaching experience in the elementary 5" or 6"
grade, educational level (i.e. Master, PhD), previous training and professional development
opportunities in teaching for critical thinking (i.e. seminars, conferences, research,
postgraduate studies, personal study), as well as whether they were involved in the recent
reform of the national curricula of Cyprus. All 23 teacher participants of the study were
asked to complete the Teacher Demographics’ Questionnaire, a copy of which is included

in Appendix E.

The Teacher Reflections’ Questionnaire

The goal of the Teacher Reflections’ Questionnaire was twofold: a) Firstly, to investigate
the contribution of the ongoing teacher professional development in teaching for critical
thinking on teachers’ perceived ability to enhance their students’ critical thinking, and b)

secondly, to (re)examine whether the professional development programme could actually
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strengthen teachers” meaning making, knowledge of, and commitment to teaching for
critical thinking. The self-reporting format of the questionnaire becomes valid through the
fact that observations, by which changes and/or improvements in teacher effectiveness in
teaching for critical thinking were recorded, preceded. In that vein, after the completion of
the programme, the 12 teachers of the experimental group were asked to reflect upon their
professional development experience by completing the short questionnaire and sending it

via email to the principal researcher within a two-week period.

For the development of the reflections’ questionnaire, self-reported and reflective
questionnaires developed by similar studies in the field of critical thinking were taken into
account. For example, in the study of Dewey and Bento (2009), teacher participants in the
ACTS (Activating Children’s Thinking Skills Intervention) programme intervention, who
were engaged in training for delivering the ACTS intervention, completed questionnaires
following the first and second year of the intervention so that the impact on children’s
learning and on their own professional development could be examined. The questionnaire
used four self-referring statements on a five-point scale and a fifth open-ended item, asking
teachers to indicate how the ACTS contributed to their professional development as
teachers (Dewey & Bento, 2009).

In a similar way, the teacher reflections’ questionnaire was developed within the study and
consisted of three parts. In Part A six self-referring statements on a four-point scale
(1=strongly disagree, 2=disagree, 3=agree, 4=strongly agree) were used. Those were: a)
The programme met my expectations; b) The training sessions helped me clarify the
concept of critical thinking and understand how it is taught; c¢) The programme enriched
my teaching skills in teaching for critical thinking; d) The training and teaching material
of the programme was helpful; e) I made good use of the programme’s teaching material
in my teaching; f) The programme helped me to become more self-reflective of my own
teaching practice. In Part B, three open-ended items asked teachers to i) explain how the
programme has contributed to their professional development as teachers, ii) refer to at
least two important key-ideas that helped them broaden their knowledge base and
understanding of teaching for critical thinking and iii) suggest something that would have
improved the enactment of the teacher professional development programme. These open-
ended items allowed for an analysis of alterations of teachers’ perceived ability to teach for
critical thinking. In Part C, teachers were asked to feel free and share any true feelings,
comments and opinions with regard to their professional development experience. A copy

of the Teacher Reflections’ Questionnaire is included in Appendix F.
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Qualitative data obtained by the Teacher Reflections’ Questionnaire were processed and
analyzed according to key themes (or “patterns™) as identified by the thematic analysis
procedure (Braun & Clarke, 2006), a similar procedure that Dewey and Bento (2009) also
employed for the qualitative data of their study.

The Reflective Journal of the Principal Researcher — Facilitator of the Programme

Throughout the year of the study during which the principal researcher collaborated with
the teacher participants in the professional development programme, the researcher took
notes in her reflective journal so that she could address teachers’ needs. In that sense, she
was reflectively writing down anything that concerned the teachers and their engagement
in the programme and/or her own role in the programme. In particular, she kept notes with
regard to teachers’ misconceptions of critical thinking, and deficiencies or difficulties in
teaching for critical thinking. And further, she recorded teachers’ concerns with regard to
the use of the Language Arts Curriculum, which was under public concern and discussion
due to the recent reform of National Curricula in Cyprus, during the lifespan of the
programme. In addition, the principal researcher kept a record of ‘critical incidents’ (e.g. a
discussion in class, the use of a modelling strategy in class in relation to the reaction of
students), either observed in class (through classroom observations) or raised in

discussions with the teacher participants during the training sessions.

To get the most benefit from reflection and revise accordingly, if needed, the programme
and its activities, the principal researcher tried to distance herself from her immediate
impressions and be objective. To do that, she kept a ‘split’ journal where she could record
what was going on and then return to reflect upon, and comment on, that a little while later
(in a day, a week or even a month). In that sense, the reflective journal served as an
effective means of professional development for the principal researcher herself since
constant and critical self-reflection empowered her knowledge and skills both as a teacher

and as researcher in the field of critical thinking.

Data Analysis Techniques

In the present study there was a deliberate data collection from two levels, namely, from
the teacher and the student. Therefore, both quantitative and qualitative methods were

employed to tap multiple sources of data while multilevel modeling techniques were used.
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Besides, contemporary research in the field of teacher effectiveness encourages multilevel
multidimensional statistical analyses (e.g. Creemers & Kyriakides, 2006; Kyriakides et al.,
2017a; Kyriakides et al., 2017b), something that could lead to rich contextual evidence of
the types of instructional factors that are associated with the reported gains in student
critical-thinking outcomes. Before applying Rasch psychometric techniques analyses,
descriptive and inferential statistics as well as multilevel analyses to organize and interpret
the information collected within the study, variables needed to be clarified and related to
the research questions. In this respect, the present study incorporated the following
dependent and independent variables:

Dependent Variables (DV) of the Study

= Student Critical-Thinking Performance in post-testing [Measured by the SCTI]
= Teaching Quality consistent with a critical-thinking based instruction [Measured three
times by the CTOT]

Independent (Explanatory) Variables (1V) of the Study

= Treatment Group [Teacher participation either in the experimental or the control group]
= Student Critical-Thinking Performance in pre-testing [Measured by the SCTI]

= Student Critical-Thinking Performance in interim-testing [Measured by the SRE]

= Student Background Characteristics [by the Student Demographics’ Questionnaire]

= Teacher Background Characteristics [by Teacher Demographics’ Questionnaire]

The independent variables of the study are referred to as inputs, predictors or explanatory
variables, since information from these variables are used to predict the value of the
dependent variables. Dependent variables are used to investigate whether they are
predicted or explained by the independent (explanatory) variables, that is, the teacher
engagement in the professional development programme, the student critical-thinking
performance in the pre-test, the student critical-thinking performance in the interim-test, as
well as the student and teacher background characteristics. Figure 3.3 presents the relations

between the variables of the study.
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Figure 3.3: Relations between the Independent and Dependent Variables of the Study

With regard to the data analysis techniques that were chosen to answer the research

questions of the study, Table 3.9 briefly presents which were employed for each research

question, as well as the tools that were used for obtaining the data.

Table 3.9

Data Analysis Techniques Used for Each Research Question of the Study

Research Question

Research Tool

Data Analysis Techniques

1. Whether, and to what
extent, did the teacher
professional development
programme in teaching for
critical thinking contribute to
student critical-thinking
outcomes?

- The Student
Critical-Thinking
Instrument
(Comparison
between groups)

-Rasch Analysis Psychometric
Techniques: i) to evaluate the
measurement functioning of the
instrument; ii) to compute each
student’s critical-thinking
performance into a score

-T-test Independent Samples

- Multilevel Modelling Techniques

2. What was the contribution - The Student -Rasch Analysis Psychometric
of the teacher professional Critical-Thinking  Techniques i) to evaluate the
development programme in Instrument measurement functioning of the
teaching for critical thinking ~ (Comparison instrument; ii) to compute each
to student critical-thinking within each student’s critical-thinking
outcomes? group) performance into a score
-T-test Paired Samples
-Multilevel Modelling Techniques
3. Whether, and to what - The Critical- -Rasch Analysis Psychometric
extent, did the teacher Thinking Techniques: i) to evaluate the
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professional development
programme in teaching for
critical thinking improve

Observation Tool
(CTOT)

measurement functioning of the
observation tool; i) to compute
data obtained by the observation of

teachers’ quality of teaching (23 teachers x 3 each teacher into a score.
with regard to the promotion  observations -T-test Independent Samples & T-
of critical thinking? each) test Paired Samples

-Linear Regression Analysis
4. What proportion of - The Student -Rasch Analysis Psychometric
variance in student critical- Critical-Thinking  Techniques: i) to evaluate the
thinking outcomes was Instrument measurement functioning of the
attributable to the student’s - The Student instrument; ii) to compute each
background characteristics, Demographics’ student’s critical-thinking
the teacher’s characteristics, Questionnaire performance into a score
and the professional - The Teacher -Correlation Analyses
development programme Demographics’ -Multilevel Modelling Techniques

effects?

Questionnaire

5. Did the teacher
professional development
programme in teaching for
critical thinking empower
teachers and enhance their
perceived ability to promote
critical thinking, as well as
their meaning-making
towards teaching for critical
thinking?

Teacher
Reflections’
Questionnaire
(Data obtained by
the teachers of the
experimental
group)

The Principal
Researcher’s
Reflective Journal

-Thematic Analysis: For
identifying, analyzing, and
reporting patterns - themes within
data

Quantitative Data

= Rasch Analysis Psychometric Techniques (QUEST software package)

In order to answer the first four research questions, there were two needs: a) to construct
interval-level measures, meaning that each student’s critical thinking performance as
measured by the SCTI was computed into a score, and b) to compute data obtained by the
three observations of each teacher into three scores of teaching quality (teacher
effectiveness scores). To this end, the Rasch model, a powerful measurement model, was
used so as to examine whether performance on each item could be reducible to a common

unidimensional scale that enables the specification of a hierarchy of item difficulty, since
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items can be ordered according to the degree of their difficulty (Kyriakides, Kaloyirou, &
Lindsay, 2006; Kyriakides et al., 2017a). The Rasch model was considered appropriate for
determining this scale since it enables researchers to test the extent to which the data meet
the requirement that both the performances on each item of an instrument and the
difficulties of the relevant items, form a stable sequence (within probabilistic constraints)
along a single continuum (that is, if the students’ measures and the item difficulties could
be represented on the same scale) (Kyriakides, Crreemers, Papastylianou & Pastou, 2014).
In that sense, people performing the tasks - items can be ordered according to their
performance in the construct under investigation (Kyriakides, Creemers, & Antonioy,
2009; Kyriakides et al., 2017a). Considering that the Rasch model converts ordinal data
into interval data, it also made it possible to make statements about the relative difficulty of
the items included in SCTI and CTOT and investigate the conceptual structure of the
measures (Kyriakides et al., 2014), that is, the construct validity of the SCTI and CTOT

respectively.

Rasch Analysis for Student Data obtained by the SCTI

For each measurement occasion (i.e. before and after the intervention), data that emerged
from SCTI were analyzed using the computer program Quest (Adams & Khoo, 1996). Two
scales were created based on the log odds of students’ responses in the pre- and post-test
(Kyriakides et al., 2014). The study used the simplest version of the Rasch models, the
dichotomous model that predicts the conditional probability of a binary outcome (correct/
incorrect), given the person’s ability and the item’s difficulty (Kyriakides et al., 2006). In
particular, the probability of a correct response is a logistic function of the difference
between the ability of the person and the difficulty of the item. This S-shaped function
transforms any value of the real line into a value between 0 and 1 (Kyriakides et al., 2006).
The rating scale model as developed by Rasch back in 80s is an extension of the
dichotomous model to the case in which items have more than two response categories
(Kyriakides et al., 2006) and for that reason it was used to analyze the data obtained by the
students’ responses to the 21 items of the SCTI. In particular, twenty of the SCTI items had
a four response coding, and only one open-ended item (item 19) had a six response coding.
After performing descriptive statistics to monitor the frequency of each response, it
resulted that there was a need to recode eight items, since some of their responses had less
than 8% frequency. After the recoding, thirteen items were modeled as having three

thresholds, while eight were modeled as having two thresholds. Each threshold has its own
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difficulty estimate, and thresholds are calculated in log odds (otherwise called logits) and
should be ordered to represent decreasing probability of each event occurring (Kyriakides
et al., 2006). During the analysis emphasis was placed on the distances between the
threshold estimates; that they should be neither too close together nor too far apart on the
logit scale (Bond & Fox, 2001). In addition, what was taken into account was the model’s
fit statistics: (a) infit (weighted) and (b) outfit (unweighted) mean square statistic. Fit
statistics were used to assess whether a given student’s performance (or a given item) is
consistent with other students’ performances (or items) and are based on the differences
between the expected and observed performances (Kyriakides et al., 2006). Outfit statistics
are based solely on the difference between observed and expected scores, whereas in
calculating infit statistics extreme persons or items are downweighted (Kyriakides et al.,
2006). All weighted (i.e. infit) statistics in the Rasch model actually increase the weight of
targeted responses. Items are considered to fit the Rasch model if they have item infit
within the range of 0.77-1.30 while the normalized statistics, infit t and outfit t, have a
mean near zero and a standard deviation near one when the data conform to the

measurement model (Kyriakides et al., 2006).

Rasch Analysis for Teacher Data obtained by the CTOT

Along the same line of reasoning, the teacher data obtained by the classroom observations
were analyzed by using the computer programme Quest to create three scales referring to
teacher effectiveness scores in terms of teaching for critical thinking: a) the initial teaching
quality (observed on November 2016), the second teaching quality (observed on February
2016), and the third teaching quality (observed on April/May 2016). The study again used
the simplest version of the Rasch models, the dichotomous model that predicts the
conditional probability of a binary outcome (correct/incorrect), given the person’s ability
and the item’s difficulty (Kyriakides et al., 2006). This S-shaped function transforms any
value of the real line into a value between 0 and 1 (Kyriakides et al., 2006). The rating
scale model as an extension of the dichotomous model is used in the case in which items
have more than two response categories (Kyriakides et al., 2006) and for that reason it was
used to analyze the data obtained by the CTOT. In particular, the ten main items were
measured using a dichotomous scale (i.e. 0=no, if not observed, 1=yes, if observed), while
the other ten items concerned the extent to, and/or frequency under which the ten main
items — teaching criteria were measured either in terms of how many times they were

observed (e.g. 0-4, where 0 equals to 0 times, 1 equals to 1 time, 2 equals to 2 times, 3
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equals to 3 times and 4 equals to four times) or in terms of duration, that is for how long
they were observed (e.g. 0-4, where 0 equals to 0, 1 equals up to 5 minutes, 2 equals up to
10 minutes, 3 equals up 15 minutes, and 4 equals 16 minutes and above). Out of these ten
items measuring frequency or duration, only 1 item (item 6) had an 8 response coding.
After performing descriptive statistics to monitor the frequency of each response, it turned
out that there was a need to recode this particular item only, since some of its responses
had less than 8% frequency. After the recoding, that item (item 6) was modeled as having 4
thresholds. In that sense, ten items (ten main teaching criteria) were modeled as having one
threshold, four items (item 2, 6, 12 measuring frequency and item 10 measuring duration)
were modeled as having four thresholds, one item (item 14 measuring duration) was
modeled as having three thresholds, and five items (items 4, 8, 18, 20 measuring frequency
and item 16 measuring duration) were modeled as having two thresholds. Based on the
Rasch methodology, each threshold has its own difficulty estimate, while thresholds are
calculated in log odds (otherwise called logits) and should be ordered to represent
decreasing probability of each event occurring (Kyriakides et al., 2006).

= Multilevel Modelling Regression Techniques (MLwiN software package)

Multilevel models provide an answer to the unit of analysis problem because these models
allow researchers to simultaneously consider multiple levels of effects (Huang & Moon,
2009; Kyriakides & Charalambous, 2004; Pike & Roconni, 2012). Multi-level modelling
techniques, a methodology for the analysis of data with complex patterns of variability, can
meet the drawbacks of single-level analysis, such as the neglect of the original data
structure assuming that individuals within similar subunits (i.e. classes) do not share
common characteristics (Kyriakides & Charalambous, 2004). In particular, multilevel
analysis explicitly models the way students are grouped within classes or schools and,
therefore, has several advantages: (a) Firstly, multi-level analysis takes into account the
hierarchically structured data and the variability associated with each level, since there is
variability between students as well as between classes; (b) Secondly, it provides a means
of partitioning the outcome variance of the variable into different levels (within and
between units), enabling researchers to compare the teacher and/or school effects; (c)
Third, it yields better-calibrated estimates for the variance of standard errors; (d) Fourth, it
offers a single framework that combines the information within and across units to produce
more accurate explanations and outcomes; (e) Lastly, clustering information provides

correct standard error confidence intervals and significance tests, which are more

150



conservative than the traditional ones that result by ignoring the presence of clustering
(Kyriakides & Charalambous, 2004).

Along this line of reasoning, the present study used multilevel modelling regression
techniques to disentangle the student, class (teacher), and school variance components,
since the data were nested; namely, students within classes/teachers and schools. The main
aim was to explore the extent to which the differences in student critical-thinking
performance between the experimental and control groups were accountable for by factors
related either to the school, class/teacher or student characteristics, since multilevel
analysis allows the use of covariates measured at any of the levels of a hierarchy (Huang &
Moon, 2009; Kyriakides & Charalambous, 2004). Under this framework, the first step in
the analysis was to determine the variance at individual, class, and school level without
explanatory variables (empty model or model 0). Since the number of schools involved in
the research study was relatively small (N=14), it was decided to distinguish two levels
(i.e. classroom/teacher and student). The second step in the analysis was to add to the
empty model student-related explanatory variables, namely the student critical-thinking
performance as measured in the pre-test, the student critical-thinking performance as
measured in the interim test, as well as other student-related variables (i.e. sex, free-time
activities) and parent-home-related variables (i.e. profession, education) (model 1). On a
third level, that is, in model 2a, the explanatory variable of teaching quality was added.
The variable of teaching quality was aggregated from the teacher level data (three
measurements for each teacher obtained by classroom observations). Subsequently, the
explanatory variable of teaching quality was removed, while the explanatory variable of
treatment group (experimental or control) was added to Model 2b. In model 2c, both
explanatory variables, namely, teaching quality score (as emerged from the aggregation of
the three measurements for each teacher obtained by classroom observations) and the

treatment group, as independent variables, were added.

= Descriptive and Inferential Statistics (SPSS software package)
Descriptive Statistics for Student Data

Descriptive Analyses. Descriptive statistics were employed in order to summarize
information about student background characteristics in the study’s dataset, such as the
averages and the variances of those variables, as well as to investigate frequencies, that is,
the numbers of cases that fall into various categories/values. In that sense, descriptive

statistics helped the principal researcher to make several decisions, namely: a) to recode
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some of the 21 ordinal variables obtained by the students’ responses in the SCTI in cases,
where the frequency of particular values for a variable was below 8%, and b) to clear up
the student background characteristics obtained by the demographics’ questionnaire (i.e.
sex, academic achievement, parents’ mother tongue, parents’ education, parents’

profession, free-time activities).

Inferential Statistics for Student Data

Chi-Square Test of Independence. Chi-Square Test was employed so as to examine
whether some observed differences within a variable (e.g. boys and girls) in terms of their
distribution among categories was statistically different from the pattern expected due to
chance. In that sense, the variables crosstabulated for calculating the Chi-Square were

student sex and treatment group as well as student sex and academic achievement.

T-Test Independent Samples & T-test Paired Samples. The T-test technique was used for
comparing mean values of student critical-thinking performance as measured in the pre-
and post-test. The comparison provided a statistic for evaluating whether the difference
between the two means was statistically significant. T tests were used to compare two
independent groups (independent-samples t test) and to compare observations from two
measurement occasions (pre- and post-test) for the same group (paired-samples t test). T
tests were necessary in order to be sure whether any critical-thinking gains of the
experimental group was more likely due to critical-thinking based instruction enacted by
teachers who were empowered than to systematic differences of the two groups in the

critical-thinking performance as measured in the pre-test.

= The Independent-Sample t Test was used to compare the scores on critical-thinking
(pre-test and post-test) of students in the experimental and control group to evaluate
whether there is a statistically significant difference in their scores.

= The Paired-Sample t Test was used to compare the means of pre- and post- scores on
critical-thinking within each group, that is, the experimental and the control to evaluate
whether there is a statistically significant difference between pre-test scores and post-

test scores among the students in each group.

Correlation. In order to measure the linear relationship between variables, correlation
analysis was also used, considering the values of the correlation coefficients (when closer

to the absolute value of 1, there is a strong relationship between the variables being

152



correlated, when closer to 0, there is little or no linear relationship) and their signs. The
sign of a correlation coefficient describes the type of relationship between the variables
being correlated. A positive correlation coefficient indicates that there is a positive linear
relationship between the variables: as one variable increases in value, so does the other.
The present study used the correlation — bivariate analysis so as obtain correlations
between Student Critical-Thinking Performance (post-test) and Student Reading Books,
and between Student Critical-Thinking Performance (post-test) and Student Critical-
Thinking Performance (interim-test).

Descriptive Statistics for Teacher Data

Descriptive Analyses. Descriptive statistics were employed in order to summarize
information about the teacher-related variables in the study’s dataset, such as the averages
and the variances of those variables, as well as to investigate frequencies, that is, the
numbers of cases that fall into various categories/values. In that sense, descriptive statistics
helped the principal researcher to make several decisions, namely: a) to recode some of the
10 ordinal variables obtained by classroom observation by using the CTOT in cases where
the frequency of particular values for a variable was below 8%, and b) to clear up the
teacher-related variables obtained by the demographics (i.e. teaching experience, teacher
education level, opportunities for training in critical thinking). Considering that the post-
test mean scores on the SCTI are partial indicators of teacher effectiveness in teaching for
critical thinking, investigating the contribution of other teacher-related variables could
suggest which of them are virtually irrelevant or not to teacher effectiveness in teaching for

critical thinking.

Inferential Statistics for Teacher Data

T-Test Independent Samples & T-test Paired Samples. The T-test technique was used for
comparing mean values of teaching quality, namely teacher effectiveness in teaching for
critical thinking as measured during the three observations that took place for each teacher.
The comparison provided a statistic for evaluating whether the difference between the two
means was statistically significant. T tests were used to compare two independent groups
(independent-samples t test) and to compare observations from two measurement
occasions (i.e. teaching quality 1 and teaching quality 3) for the same group (paired-

samples t test). T tests for teacher data were necessary in order to be sure that teachers in
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the experimental and control group had no statistically significant differences in teaching
quality during the first observation. And further, T-Test were used so as to examine
whether the teaching quality of teachers in the experimental group was gradually
improving in terms of becoming more effective in teaching for critical thinking as a result

of their engagement in the teacher professional development programme.

- The Independent-Sample t Test was used to compare the teaching quality scores
(observation 1, observation 2 and observation 3 for each teacher) of teachers in the
experimental and control group to evaluate whether there is a statistically significant
difference in their scores.

- The Paired-Sample t Test was used to compare the means of the teaching quality scores
within each group, that is, the experimental and the control to evaluate whether there is
a statistically significant difference between teaching scores as measured in first and
the third observation among the teachers in each group.

Linear Regression Analysis. Regression, as a technique through which the effects of one
or more predictor variables on an outcome/dependent variable are investigated, was used to
make statements about whether and how well the treatment group, that is, teachers’
engagement in the professional development programme in teaching for critical thinking,
was a good predictor of teaching quality in terms of teacher effectiveness in teaching for

critical thinking.

Qualitative Data
Data Obtained by the Teacher Reflections’ Questionnaire

Thematic analysis was used to analyze data obtained by the teacher reflections’
questionnaire, which was completed by the 12 teachers of the experimental group.
Thematic analysis offers an accessible and theoretically-flexible approach to analyzing
qualitative data because it works both to reflect the reality of participants (essentialist or
realist approach), and to unpick or unravel the surface of reality, that is, the ways
individuals make meaning of their experience(s) (constructionist approach) (Braun &
Clarke, 2006). In that sense, thematic analysis was used for identifying, reporting,
analyzing and interpreting repeated patterns of meaning (themes) within the data (Braun &
Clarke, 2006). What counted as a theme depended on whether it was capturing something
important in relation to the fifth research question (which maps onto the more theoretical

approach of thematic analysis) while all themes identified formed an accurate reflection of
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the content of the entire data set (Braun & Clarke, 2006). To apply the thematic analysis,
the six phases of the analysis provided by Braun and Clarke (2006) were used, namely:

(a) Immersion in the data = Repeated active reading of the data; searching for repeated
patterns of meaning, taking notes or marking ideas for coding

(b) Coding data extracts = Organizing data into meaningful groups and have them collated

(c) Forming main themes and sub-themes = Themes tend not to be quantified (as happens
in content analysis) and should be internally coherent, consistent, and distinctive.

(d) Reviewing and refining themes = a) Reading all the collated extracts for each theme,
and considering whether they appear to form a coherent pattern, b) Ascertaining whether
the themes work in relation to the entire data set and recoding any additional data within
themes, if needed.

(e) Defining and naming themes = Identifying the essence of what each theme is about (as
well as the themes overall), and determining what aspect of the data each theme captures.

() Producing the final report = Providing a concise, coherent, logical, non repetitive, and
interesting account of the story the data tell within and across themes and choosing vivid

examples that demonstrate the prevalence of the theme.

Data Obtained by the Principal Researcher’s Reflective Journal

The six phases of the thematic analysis, as described by Braun and Clarke (2006), were
also used to analyze the rich data obtained by the reflective journal of the principal
researcher. This method of analysis was chosen for identifying, reporting, analyzing and
interpreting repeated patterns of meaning (themes) within the data (Braun & Clarke, 2006).
Nevertheless, to analyze the data of the reflective journal, coding was not used for
answering a specific research question (which maps onto the more theoretical approach) as
in the case of teachers’ reflections. Instead, the specific research question evolved as data
obtained by the reflective journal were inductively analyzed and coded (which maps onto
the inductive approach). In that sense, three main distinctive themes emerged, which were
recorded throughout the year by the principal researcher while she was collaborating with
the teacher participants in the professional development programme in teaching for critical
thinking. Those themes mainly concerned teachers’ needs since the main goal of the
reflective journal was to address the teacher participants’ needs and revise the activities
and emphases of the professional development programme accordingly. In that sense,

themes are strongly related to the main purpose of the study and further inform the inquiry
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with regard to the presuppositions, conditions, processes and difficulties in teaching for
critical thinking in the subject area of Language Arts. Those themes concern:

a) Misconceptions of critical thinking;

b) Deficiencies related to the use of the Language Arts Curriculum, developed within the
recent reform of National Curricula in Cyprus (November, 2016), for determining critical-
thinking objectives;

c) Deficiencies related to the design of lessons that purposefully and explicitly aim at
teaching for critical thinking;

d) Difficulties encountered in teaching for critical thinking;

e) Important elements and/or presuppositions of a critical-thinking based instruction that
facilitate the teaching for critical thinking in the elementary Language Arts course.
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CHAPTER IV
RESULTS

In Chapter 1V the results of the study are presented, as they have resulted from the
quantitative and qualitative analyses performed based on the purpose and the research
questions. Both quantitative and qualitative methods were employed to tap the multiple
sources of data, while multilevel modelling techniques were used at the end to explore the
extent to which the differences in student critical-thinking outcomes between the
experimental and control groups were accountable for by factors related either to the
class/teacher or student characteristics.

In that sense, the chapter firstly presents results related to the student critical thinking
performance as measured by the SCTI (pre-test and post-test) as computed into scales
using Rasch Analysis Psychometric Techniques and continues with comparisons between
groups (pre-test, post-test and interim-test scores) and within groups (pre-test and post-test
scores). On a second level, the chapter presents results related to the quality of teaching in
terms of effectiveness in teaching for critical thinking as measured by the CTOT and as
computed into a scale using again Rasch Analysis Psychometric Techniques. The chapter
then continues with comparisons between groups and within groups, with regard to the
quality of teaching as measured during the third and the first classroom observation. On a
third level, the chapter presents results investigating how well the treatment group
(independent variable), as well as other teacher background characteristics, predict the
value of the quality of teaching (dependent variable). Subsequently, results with regard to
the proportion of variance in student critical-thinking performance explained by the
treatment group, that is, the teacher professional development programme and other
explanatory student-related variables (e.g. interim-test score), as resulted from multilevel
analyses, are presented. At the end, results with regard to the teachers’ perceived ability to
teach for critical thinking and meaning-making towards teaching for critical thinking are
given. The chapter concludes with presenting teachers’ misconceptions of critical thinking,
difficulties, and presuppositions for teaching for critical thinking, as resulted from the

analysis of the rich data obtained by the reflective journal of the principal researcher.

In that vein, the results presented in chapter IV particularly concentrate on the impact of
the intervention, that is, teachers’ engagement in professional development in teaching for

critical thinking, upon three dependent variables: (a) student critical-thinking performance,
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(b) the quality of teaching consistent with a critical-thinking based instruction, as well as

(c) teachers’ reflections upon their perceived ability to teach for critical thinking.

The Student Critical Thinking Performance as Measured by the SCTI

To answer the first two and the fourth research questions of the study concerning
comparisons of students’ critical-thinking outcomes between and within groups, there was

a need to determine each student’s critical-thinking performance as measured by the SCTI.

To this end, Rasch Analysis Psychometric Techniques were used. The aim of using Rasch
Analysis Psychometric Techniques was twofold: a) Firstly, to evaluate the measurement
functioning of the Critical-Thinking Instrument (SCTI); b) Secondly, to construct interval-
level measures, meaning that each student’s critical-thinking performance as measured by
the SCTI was computed into a score. In that sense, the data obtained in the pre-test were
analyzed with the whole sample (N = 395) and all its 21 items together. There was no item
that did not fit the model, and the analyses therefore enabled the testing of the meaning,
targeting, validity, and reliability of the SCTI. Subsequently, the analyses were repeated
with the data obtained in the post-test again with the whole sample (N = 395) and all its 21

items together.

Model fit
Student Critical-Thinking Performance: Pre-Test Scale

Figure 4.1 illustrates the scale for the 21 items of the SCTI concerning the student critical
thinking performance as measured in the pre-test. Both item difficulties and students’
measures are calibrated on the same scale. Figure 4.1 reveals that the items have a good fit
to the measurement model, indicating a strong mutual consistency in the responses of the
395 students located at different positions on the scale, across all 21 items. Moreover, the
items are well targeted against the students’ measures, since the students’ scores range
from -1.97 to 1.67 logits, whereas the item difficulties range from -0.80 to 1.20 logits.
Logits for items were calculated by aggregating their thresholds. As Figure 4.1 shows, a
very small number of students have reached the upper positions of the scale, which is not a

concern for the targeting of the SCTI’s items.
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Student Critical-Thinking Performance: Post-Test Scale

Figure 4.2 illustrates the scale for the 21 items of the SCTI concerning the student critical
thinking performance as measured in the post-test. Both item difficulties and students’
measures are calibrated on the same scale. Figure 4.2 reveals that the items have a
relatively good fit to the measurement model, indicating a strong mutual consistency in the
responses of the 395 students located at different positions on the scale, across all 21 items.
However, as Figure 4.2 shows, almost all of the items are well targeted against the
students’ measures, since the students’ scores range from -2.34 to 2.64 logits, whereas the
item difficulties range from -0.91 to 1.43 logits. Logits for items were calculated by
aggregating their thresholds. Based on the targeting shown in Figure 4.2, probably more
difficult items would be needed to target the students (probably from the experimental
group), whose critical-thinking performance might have improved.

Psychometric Properties of the SCTI

The analysis of student responses to the 21 items of SCTI (pre-test & post test) revealed
that the SCTI had relatively satisfactory psychometric properties. Table 4.1 provides a

summary of the statistics of each scale for the whole sample.

Table 4.1
Statistics Related to Each of the Two Scales of the SCTI for the Whole Sample
Pre-Test Scale Post-Test Scale
(SCTI Pre-Testing)  (SCTI Post-Testing)
Items 0.0 0.0
Mean

Persons 0.1 0.41
Standard Items 0,55 0.57
Deviation Persons 0.52 0.74
. Items 0.86 0.85

Separability
Persons 0.73 0.83
Mean Infit Items 1.00 1.00
mean square Persons 1.02 1.00
Mean Outfit Items 1.01 1.00
mean square Persons 1.01 1.00
. Items 0.04 0.10

Infit t
Persons 0.04 0.02
. Items 0.08 0.00
Outfit t

Persons 0.06 0.06
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Reliability is calculated by the Item Separation Index and the Person Separation Index.
Separation indices represent the proportion of the observed variance considered to be true.
A value of 1 represents high separability in which errors are low and item difficulties and
student measures are well separated along the scale (Wright & Masters, 1981). Table 4.2
reveals that the indices of cases and item separation (i.e. reliability) are close to 0.85,
indicating that the separability of each scale is relatively satisfactory. Moreover, for each
scale, the infit mean squares and the outfit mean squares are 1 and the values of the infit t
scores and the outfit t scores are approximately zero. Looking at the actual values of the
infit and outfit of each item, one can identify that all items have item infit with the range
0.82-1.25, and item outfit with the range of 0.71-1.38. In addition, it was found that all the
values of infit t for both students and items are greater than —2.00 and smaller than 2.00.
This implies that in each analysis, there is a good fit to the Rasch model.

In this respect, for each student participant in the experimental and control group, it was
possible to generate two different scores of SCTI by calculating the relevant Rasch person
estimates that emerged in the two measurement periods (i.e. before and after the
intervention). These Rasch person estimates (scores) were taken into account when
measuring the impact of the intervention upon the improvement of student critical-thinking

outcomes.

Descriptive Statistics for Pre-Test and Post-Test Critical-Thinking Performances

In the following Tables (see Tables 4.2, 4.3 and 4.4), results of descriptive statistics (mean,
standard deviation, minimum, maximum) are presented for the two scales, namely student
critical-thinking performance, as measured by the SCTI in the pre- and post-test for the

whole sample and for each group.

Table 4.2 presents the descriptive statistics for the whole sample. The mean of student
critical-thinking performance as measured in the pre-test is 0.01, while the mean in the
post-test is 0.41. Their standard deviations are small, which indicates that the values of the
individuals do not differ from the mean value of the whole sample. The maximum value
that students reached during the post-test (max=2.64) is bigger than the maximum value of
the pre-test (max=1.67), something that initially indicates an improvement in the students’

critical-thinking outcomes.
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Table 4.2

Descriptive Statistics for the Pre-Test and Post-Test Scales (Student Critical Thinking
Performance as Measured by the SCTI) for the Whole Sample of the Study

N X SD Minimum Maximum
Student Critical-Thinking
395 .01 52 -1.97 1.67
Performance (Pre-Test)
Student Critical-Thinking
41 .73 -2.34 2.64

Performance (Post-Test)

Note: Using the Rasch model, it was possible to measure the critical-thinking performance in logits

Table 4.3 presents the descriptive statistics for the pre-test scale for each of the two groups.
As far as the control group is concerned, the mean of the student critical-thinking
performance as measured in the pre-test is 0.08. The standard deviation is small
(SD=0.51), which indicates that the values of the individual students in the control group
do not differ from the mean value of the group. With regard to the experimental group, the
mean of the student critical-thinking performance as measured in the pre-test is -0.05. The
standard deviation is small (SD=0.51), which again indicates that the values of the
individual students in the experimental group do not differ from the mean value of the
group. Students of both groups have reached the same maximum value in the pre-test

(max=1.67), while their minimum values are very close.

Table 4.3

Descriptive Statistics for the Pre-Test Scales (Student Critical Thinking Performance as
Measured by the SCTI in the Pre-Test) for Each of the Two Groups of the Study

Group N X SD Minimum Maximum

Control Group Student Critical-
Thinking Performance 190 .08 51 -1.97 1.67
(Pre-Test)

Experimental  Student Critical-

Group Thinking Performance 205 -.05 51 -1.82 1.67
(Pre-Test)

Note: Using the Rasch model, it was possible to measure the critical-thinking performance in logits
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Table 4.4 presents the descriptive statistics for the post-test scale for each group. As far as
the control group is concerned, the mean of the student critical-thinking performance as
measured in the pre-test is -0.07. The standard deviation is small (SD=0.54), which
indicates that the values of the individual students in the control group do not differ from
the mean value of the group.

Table 4.4

Descriptive Statistics for the Post-Test Scale (Student Critical Thinking Performance as
Measured by the SCTI in the Post-Test) for Each of the Two Groups of the Study

Group N X SD  Minimum Maximum

Control Group Student Critical-
Thinking Performance 190  -.07 54 -2.34 1.22
(Post-Test)

Experimental  Student Critical-

Group Thinking Performance 205 .86 .59 -0.29 2.64
(Post-Test)

Note: Using the Rasch model, it was possible to measure the critical-thinking performance in logits

With regard to the experimental group, the mean of the student critical-thinking
performance as measured in the post-test is 0.86. The standard deviation is small
(SD=0.59), which again indicates that the values of the individual students in the
experimental group do not differ from the mean value of the group. Students of the
experimental group have reached a bigger maximum value (max=2.64) than their
counterparts in the control group (max=1.22). The minimum value for students in the
control group was smaller (min=-2.34) than the minimum value for students in the
experimental group (min=-0.29). Tables 4.3 and 4.4 initially indicate an improvement in
the students’ critical-thinking outcomes. The analyses that follow will provide support for
whether or not the observed pattern of improvement is statistically significant and whether

there are statistically significant differences between the two groups.

164



Comparisons between Groups (Pre- and Post-Test Scaled Scores)

Hypothesizing that the professional development programme in teaching for critical
thinking in which the teachers of the experimental group were engaged did cause an effect
on student critical-thinking outcomes, an independent sample t-Test was used so as to
compare the means between the groups for pre-test and post-test. Considering that the
significance level associated with the value under the heading Levene's Test for Equality of
Variances tests the hypothesis that the variances of the two groups are equal (i.e. groups
have unequal variances if p<0.05; groups have equal variances if p>0.05), t-test statistics
either in the row labeled Equal Variances Assumed or in the row labeled Equal Variances
not Assumed were accordingly used. The following results concern the first research
question of the present study:

1. Whether (and to what extent) did the teacher professional development programme
in teaching for critical thinking contribute to student critical-thinking outcomes?

With regard to the student critical-thinking scores in the pre-test, the independent-samples t
test between the experimental and control group (see Table 4.5) indicates that the critical-
thinking performance of students in the control group as measured in the pre-test was
statistically significantly higher (t=-2.72, df=393, p < 0.05) than the critical-thinking
performance of their counterparts in the experimental group. In that sense, although the
mean scores of the two groups are very close, as Table 4.5 presents, and one could claim

that the difference is minor, that difference is still statistically significant.

Table 4.5
Independent Sample t-Test between Groups (Critical-Thinking Pre-Test Score)
Group N X SD T df Sig. (2-tailed)

Student Critical-  Experimental

) . 206 -05 51
Thinking Group

-2.72 393 .007
Performance
Control Group 190 .08 51

(Pre-Test)

As far as the student critical-thinking scores as measured in the post-test are concerned, the
independent-samples t test between the experimental and control group (see Table 4.6)
provides support that the critical-thinking performance of students in the experimental

group as measured in the post-test was statistically significantly higher (t =16.31, df=393,
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p<0.05) than the critical-thinking performance of their counterparts in the control group. In
particular, as presented in Table 4.6, their mean difference is 0.93 (SD = 0.05).

Table 4.6

Independent Sample t-Test between Groups (Critical-Thinking Post-Test Score)

Group N X SD t df Sig. (2-tailed)
Student Critical-  Experimental
. 86 .59
Thinking Group
16.31 393 .000

Performance

Control Gro 190 -07 54
(Post-Test) up

Comparisons between Groups (Interim-Test Score)

Hypothesizing that the professional development programme in teaching for critical
thinking in which the teachers of the experimental group were engaged did cause an effect
on student critical-thinking outcomes, an independent sample t-Test was used so as to

compare the means between the groups with regard to their interim-test scores.

Table 4.7 presents the mean scores of the two groups, as measured in the interim testing,

which was a midway point between the pre- and post-test.

Table 4.7
Independent Sample t-Test between Groups (Student Critical-Thinking Interim-Test Score)

Group N X SD T df  Sig. (2-tailed)
Student Critical-
Thinkin Control Group 184 187 .81
; . -71.773 384 .000
Performance Experimental 594 257 g3
(Interim-Test) Group

Using the t-test statistics in the row labeled Equal Variances not Assumed (p=0.037<0.05),
the independent-samples t test between experimental and control group indicates that the
critical-thinking performance of students in the experimental group as measured in the
interim-test was statistically significantly higher (t=-7.773, df = 384, p<.05) than the
critical-thinking performance of their counterparts in the control group with a mean
difference of 0.65.
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Comparisons within Groups (Pre-Test and Post-Test Scaled Scores)

In order to test the hypothesis that there are differences between student critical-thinking
performance as measured in the pre-test and post-test within the experimental group, a t-
test paired sample was used. The same analysis was used for the control group in order to
test if there were differences between student critical-thinking performance as measured in
the pre- and post-test. In that sense, the results that are presented in Tables 4.8 and 4.9
concern the second research question of the present study:

2. What was the contribution of the teacher professional development programme in
teaching for critical thinking to student critical-thinking outcomes?

Tables 4.8 and 4.9 present the mean scores of each group respectively, as measured in the

pre- and post-tests.

Table 4.8

T-test Paired Samples Statistics Comparing Pre-Test and Post-Test Critical-Thinking

Scores within the Experimental Group

Group X SD T Df Sig. (2-tailed)
Experimental Student Critical-Thinking 05 51

Group Performance (Pre-Test)

(N=205) -30.437 204 .000

Student Critical-Thinking  gg 59
Performance (Post-Test)

With regard to the experimental group (see Table 4.8), the t statistic (t=-30.437, df=204)
and its associated significance level (p<0.05) indicate that the hypothesis is confirmed,
since there is a statistically significant difference between pre-test and post-test scores
among the students in the experimental group. In particular, students in the experimental
group have increased their scores from pre-test to post-test (observed mean difference =
0.91, SD = 0.43, SE Mean = 0.03).

With regard to the control group (see Table 4.9), the t statistic (t = 6.751, df =189) and its
associated significance level (p < 0.05) again indicate that there is a statistically significant
difference between pre-test and post-test scores among the students in the control group.

But, what differs from the experimental group is that students in the control group have
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decreased their scores from pre-test to post-test (observed mean difference = 0.16, SD =
0.32, SE Mean = 0.02).

Table 4.9

T-test Paired Samples Statistics Comparing Pre-Test and Post-Test Critical-Thinking
Scores within the Control Group

Group X SD T Df Sig. (2-tailed)
Control Student Critical-Thinking 51

Group Performance (Pre-Test)

(N=190) 6.751 189 .000

Student Critical-Thinking  _ 457 &g
Performance (Post-Test)

Based on the correlations resulted from the t-test paired sample, there is a positive
correlation between student critical-thinking performance as measured in the pre-test and
post-test for the experimental group (r=0.705), which is statistically significant (p < 0.005).
The same applies for the control group since there is a positive correlation between student
critical-thinking performance as measured in the pre-test and post-test (r=0.811), which is
statistically significant (p < 0.005) and provides support to the predictive validity of the
test (SCTI).
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The Quality of Teaching for Critical Thinking as Measured by the CTOT

For answering the third research question of the study concerning the improvement of the
teaching quality, that is teachers’ effectiveness in teaching for critical thinking, there was a
need to determine each teacher’s teaching quality, as measured by the Critical-Thinking
Observation Tool (CTOT), three times for each teacher. To this end, Rasch Analysis
Psychometric Techniques were used. The aim of using the Rasch Analysis Psychometric
Techniques was twofold: a) Firstly, to evaluate the measurement functioning of the CTOT;
b) Secondly, to construct interval-level measures, meaning that each teaching quality as
measured by the CTOT (three times for each teacher) was computed into a score.

On a first level, the data obtained during the classroom observations, that is, the 69
measurement occasions (23 teachers x 3 times each), were analyzed with the whole teacher
sample (N=23) and all the 30 measures — items (15 teaching criteria & 15 frequencies) of
the initial version of the CTOT together. Based on these initial results, 10 measures — items
(5 teaching criteria & 5 corresponding frequencies) were removed either because the gap
between their thresholds was too big or too small, and thus they didn’t fit the model (...),
or because they were (re)considered as too general teaching criteria; thus, their
contribution to the promotion of critical thinking in class was rather ambivalent. These five
teaching criteria, along with their frequencies that were excluded from the model and
further analysis, concerned: i) Purposefully using the lesson content so as to encourage
thinking (frequency thresholds = -1.31 — 1.45); ii) Enriching the lesson content with
relevant and authentic material (frequency thresholds = 0.70 — 1.53); iii) Using cooperative
learning (frequency thresholds = -0.38 — 3.76); iv) Encouraging interaction between
students during group work (frequency thresholds = -0.28 — 4.58); v) Encouraging students
to think aloud (frequency thresholds = -0.28 — 2.02).

The results of the various approaches used to test the fitting of Rasch model to the data
revealed that there was a good fit to the model when teachers’ performance in the other 20
teaching items was analyzed. So, on a second level, the analysis was repeated with the data
obtained during the classroom observations, that is, the 69 measurement occasions (23
teachers x 3 times each), with the whole teacher sample (N=23) and the remaining 20
measures — items (10 teaching criteria & 10 frequencies) of the final version of the CTOT
together. From these 20 items, there was no item that did not fit the model, and the analysis

therefore enabled the testing of the meaning, targeting, validity, andreliabilityofthe CTOT.
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Model fit
Effectiveness in Teaching for Critical Thinking: Teaching Quality Scale

Figure 4.3 illustrates the scale for the 20 items of the CTOT concerning the teaching
quality, namely teacher effectiveness in teaching for critical thinking as measured during
the three classroom observations. Both item difficulties and teachers’ measures are
calibrated on the same scale. Figure 4.3 reveals that the items have a good fit to the
measurement model, indicating a mutual consistency in the teacher effectiveness scores of
the 23 teachers located at different positions on the scale, across nearly all 20 items. Logits
for teacher effectiveness scores were calculated by aggregating the person estimates. Only
two teacher effectiveness scores are located on the upper positions of the scale, which is
rather justified, since those belong to teachers in the experimental group, whose quality of
teaching gradually improved, as a result of their engagement in the professional
development programme in teaching for critical thinking. Moreover, almost all items are
well targeted against the teachers’ measures since teachers’ scores range from -0.60 to 2.00
logits, whereas the item difficulties range from -1.51 to 1.28 logits. Logits for items were
calculated by aggregating the items’ thresholds. However, logits for 6 items are located in
the lower positions of the scale, which is partly justified by the fact that these items
particularly concerned general teaching methodology criteria (e.g. questioning, formative

assessment), which are rather more (easily) used by teachers.

Psychometric Properties of the CTOT

The analysis of teacher performance on the 20 items of CTOT (three observations for each
teacher) revealed that the CTOT had relatively satisfactory psychometric properties. Table
4.10 provides a summary of the statistics of the scale for the whole sample. Reliability is
calculated by the Item Separation Index and the Person Separation Index. Separation
indices represent the proportion of the observed variance considered to be true. A value of
1 represents high separability in which errors are low and item difficulties and teacher
measures are well separated along the scale (Wright & Masters, 1981). Table 4.10 reveals
that the indices of cases and item separation (i.e. reliability) are close to 0.80, indicating
that the separability of the scale is relatively satisfactory. Moreover, for the scale, the infit
mean squares and the outfit mean squares are 1 and the values of the infit t scores and the
outfit t scores are approximately zero. Looking at the actual values of the infit and outfit of
each item, one can identify that all items have item infit with the range 0.77-1.25, and item

outfit with the range of 0.64-1.80. In addition, it was found that all the values of infit t for
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both teachers and items are greater than —2.00 and smaller than 2.00. This implies that in
the analysis, there is a good fit to the Rasch model.
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Figure 4.3. Scale for Teaching Quality - Effectiveness in Teaching for Critical Thinking
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In this respect, for each teacher participant in the experimental and control groups, it was

possible to generate three teacher effectiveness scores by calculating the relevant Rasch

person estimates that emerged in the three measurement periods (i.e. November 2016,

February 2016 and April/May 2016). This procedure is justified theoretically and is used in

studies on teacher evaluation (e.g. Wang & Cheng, 2001). Specifically, the Rasch model

put teachers and tasks on the same scale and enabled the study to examine the range of the

teaching practice scale to see if the items/tasks within it form a continuum of teaching

practice from ‘‘easy to perform’’ to ‘‘difficult to perform’’. These Rasch person estimates

(teacher effectiveness scores) were taken into account in measuring the impact of the

intervention upon the improvement of teaching quality.

Table 4.10
Statistics Related to the Teaching Quality Scale of the CTOT for the Whole Sample
Scale
(Teaching Quality)
Items 0.0

Mean
Persons 0.59
Standard Items 0.88
Deviation Persons 0.99
. Items 0.78

Separability

Persons 0.86
Mean Infit Items 1.00
mean square Persons 1.00
Mean Outfit Items 1.01
mean square Persons 1.01
. Items -0.04

Infit t
Persons -0.04
. Items 0.05

Outfit t

Persons -0.02

With regard to the 20 items of the CTOT, all items have item infit with the range 0.77—
1.25, and item outfit with the range of 0.64-1.80. Table 4.11 presents their actual values.
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Table 4.11

Actual Values of Item infit and ltem outfit in the CTOT

INFT  OUTFT
ltems MNSQ MNSQ

1. Setting a purposeful critical-thinking context (i.e. understanding  0.90 0.64
material, making judgment, solving a problem, making a decision).
2. Frequency = How many times? 0.82 0.83

3. Providing the critical-thinking objective(s) of the lesson and  0.79 0.68
challenging students to identify them through certain activities.

4. Frequency = How many times? 0.78 0.68
5. Using purposeful questioning so as to provoke thinking. 0.94 0.67
6. Frequency = How many times? 0.77 0.75
7. Encouraging short discussions so that students express their point ~ 1.01 1.74
of view on issues, concepts and ideas.

8. Frequency = How many times? 1.28 1.80

9. Providing students with opportunities to practice critical thinking  0.92 0.69
in structured challenging tasks and critical-thinking rich activities.

10. Frequency = For how long? 1.00 0.95
11. Using formative assessment for thinking in terms of providing  0.92 0.66
purposeful feedback in students’ critical-thinking outcomes.

12. Frequency = How many times? 1.09 1.05

13. Modelling discrete thinking-skills processes through thinking  0.79 0.70
diagrams by stressing the language of the thinking processes and

using explicit critical-thinking verbal prompts.

14. Frequency = For how long? 1.01 0.98

15. Modeling discrete thinking-skills processes through the “thinking ~ 1.07 1.29
aloud” technique by stressing the language of the thinking process
(the teacher as a thinking model).

16. Frequency = For how long? 1.24 1.25
17. Motivating and encouraging students to think critically. 1.25 1.40
18. Frequency = How many times? 1.18 1.20
19. Building a learning environment of thoughtfulness encouraging  0.97 0.91

students to be positively disposed towards critical thought and self-
reflection.
20. Frequency = How many times? 1.21 1.31
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Comparisons between Groups (Teaching Quality 1 and Teaching Quality 3)

Hypothesizing that the teacher professional development programme in teaching for
critical thinking did cause an effect in the quality of teaching performed by teachers, who
were engaged in the programme (experimental group), an independent sample t-Test was
used so as to compare the means between the groups with regard to the teaching quality 1
(as recorded during the first classroom observation) and teaching quality 3 (as recorded
during the third classroom observation). Considering that the significance level associated
with the value under the heading Levene's Test for Equality of Variances tests the
hypothesis that the variances of the two groups are equal (i.e. groups have unequal
variances if p<0,05; groups have equal variances if p>0,05), t-test statistics either in the
row labeled Equal Variances Assumed or in the row labeled Equal Variances not Assumed
were accordingly used. The following results concern the third research question of the

present study:

3. Whether did the teacher professional development programme in teaching for
critical thinking improve teachers’ teaching quality with regard to the promotion of
critical thinking?

With regard to the (critical-thinking) teacher effectiveness scores (as obtained by the first
observation), the independent-samples t test between experimental and control group (see
Table 4.12) indicates that the teaching quality of teachers in the experimental group as
measured during the first classroom observation was not statistically significantly higher
(t=-1.37, df = 373, p < 0.05) than the teaching quality of their colleagues in the control
group. In that sense, teachers were equally effective in teaching for critical thinking during

the first classroom observation since their mean scores are very close.

Table 4.12
Independent Sample t-Test between Groups with regard to the Teaching Quality 1 as

Measured during the First Classroom Observation

_ Sig. (2-
Sex N X SD T Df g (
tailed
Teaching Control 11 teachers
Quality 1 (190 students) oL 37
) Group
(First -1.37 373 171

Observation) Experimental 12 teachers
Group (205 students)

-.04 .50

Note: Using the Rasch model, it was possible to measure the quality of teaching in logits

174



Table 4.13 presents the mean scores of the two groups with regard to the teaching quality 3
as measured during the third classroom observation. With regard to the teacher
effectiveness scores as obtained during the third observation, the independent-samples t
test between experimental and control group (see Table 4.13) indicates that the teaching
quality of teachers in the experimental group as measured during the third classroom
observation was statistically significantly higher (t=51.63, df = 393, p < 0.05) than the
teaching quality of teachers in the control group (t-test statistics in the row labeled Equal
Variances Assumed were used since p=.854>0.05). As Table 4.13 presents, the mean
difference between the two groups in the third observation was high (1.67), meaning that
teachers in the experimental group have improved their teaching quality and become more
effective in teaching for critical thinking.

Table 4.13

Independent Sample t-Test between Groups with regard to the Teaching Quality 3 as

Measured during the Third Classroom Observation

V. Sig. (2-
Sex N X Sb T e
aile
Teachin
) g Control 11 teachers 06 41
Quality 3 Group (190 students)
(Third -51.63 393 .000
Observation) Experimental 12 téachers 23 42
Group (205 students)

Note: Using the Rasch model, it was possible to measure the quality of teaching in logits

Information given in both Tables 4.12 and 4.13 initially indicates that the mean scores of
both groups have increased from the first to the third classroom observation. Subsequent
analyses of t-test paired samples reveal whether this improvement is statistically significant

for both groups.

175



Comparisons within Groups (Teaching Quality 1 and Teaching Quality 3)

In order to test the hypothesis that there are differences in terms of improvement between
the teaching quality as measured during the first classroom observation and the third
classroom observation within each group, a t-test paired sample was used. Results are
presented in Tables 4.14 and 4.15.

With regard to the experimental group (see Table 4.14), the t statistic (t=86.176, df=204),
which is exceptionally high, and its associated significance level (p < 0.05) indicate that
the hypothesis is confirmed, since there is a statistically significant difference between the
teaching quality as measured the first time and the teaching quality as measured the third
time among the teachers in the experimental group. In particular, teachers in the
experimental group have increased their teaching skills related to the teaching for critical
thinking from the first to the third observation (observed mean difference = 2.27).

Table 4.14
T-test Paired Samples Statistics comparing Teaching Quality as Measured during the First

and the Third Classroom Observation within the Experimental Group

Group X SD T Df Sig. (2-tailed)
Experimental ~ Teaching Quality 3
P ) 9Q 'y 223 42
Group (Third Observation)
(N=205) 86.176 204 .000

Teaching Quality 1 -.04 51
(First Observation)

Note: Using the Rasch model, it was possible to measure the quality of teaching in logits

With regard to the control group (see Table 4.15), the t statistic (t=6.412, df=189) and its
associated significance level (p<0.05) again indicates that there is a statistically significant
difference between the teaching quality as measured the first time and the teaching quality
as measured the third time among the teachers of the control group. Despite the statistically
significant difference, what differs from the pattern observed in the experimental group is
that teachers in the control group have not increased their teaching quality from the first
observation to the third (observed mean difference = 0.05) to the same extent as teachers of
the experimental group did. The improvement cannot be attributed to training or support,
since teachers of the control group were not engaged in professional development; it could,
rather, be attributed to the “Hawthorne effect”, based on which teachers of the control

group may have altered their teaching behavior due to their awareness of being observed.
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Table 4.15
T-test Paired Samples Statistics Comparing Teaching Quality as Measured during the

First and the Third Classroom Observation within the Control Group

Group X SD T Df Sig. (2-tailed)
Control Teaching Quality 3 06 a1

Group (Third Observation)

(N=190) 6.412 189 .000

Teaching Quallty 1 01 37
(First Observation)
Note: Using the Rasch model, it was possible to measure the quality of teaching in logits

Based on the correlations, which resulted from the t-test paired sample, there is a positive
correlation between the teaching quality 1 as measured by the CTOT the first time and the
teaching quality 3, as measured by the CTOT the third time for the experimental group
(r=0.68), which is statistically significant (p < 0.005). The same applies for the control
group, since there is a positive correlation between the teaching quality 1 as measured by
the CTOT the first time and the teaching quality 3, as measured by the CTOT the third
time (r=0.98), which is statistically significant (p < 0.005), something that provides
support for the predictive validity of the Critical-Thinking Observation Tool (CTOT).
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Investigating how well the Treatment Group (Independent variable) Predicts the
Value of the Teaching Quality (Dependent Variable)

To explore whether and the extent to which the teacher professional development in
teaching for critical thinking improved the quality of teaching in relation to other teacher
background characteristic (predictor variables), Linear Regression Analysis was used. In
that vein, results presented below concern the third research question of the present study:

3. Whether did the teacher professional development programme in teaching for
critical thinking improve teachers’ teaching quality with regard to the promotion of

critical thinking?

A regression was calculated to predict the quality of teaching as measured in the third
classroom observation (teaching quality 3) based on the treatment group, the quality of
teaching as measured in the first classroom observation and additional teacher background
characteristics as predictors. Those teacher background characteristics concerned the total
years of teaching experience, the total years of teaching experience in class (in the 5™ or 6"
grade), the teacher education level, and the previous teacher training in critical thinking. At
this point, the stepwise method was used so that only “significant” predictors to be
included in the regression model and the weakest correlated variables are to be removed.
The analysis determined five models. One was chosen as the best, since it accomplished a

desired level of explanation or prediction with as few predictor variables as possible.

Table 4.16 includes information about the quantity of variance that is explained by the
predictor variables in each of the five models. Model 2 was chosen as the best one. For
Model 1, the R statistic, which is the multiple correlation coefficient between the predictor
variable and the dependent variable, is 0.934, something that indicates that there is a great
deal of variance shared by the treatment group (independent variable) and the teaching
quality (dependent variable). The R Square value, which is used to describe the goodness-
of-fit or the amount of variance explained by the predictor variable, is 0.872, which
indicates that 87.2% of the variance in the teaching quality is explained by the treatment
group in the model. In that sense, a significant regression equation was found
(F(1,393)=2665.60, p < .000), with an R? of .872, meaning that the treatment group
(experimental or control) can be used, or strengthens the possibility of the model, to predict
the teaching quality as measured during the third classroom observation, that is the

teacher’s effectiveness in teaching for critical thinking at the end of the programme.
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Therefore, it is more possible for teachers in the experimental group to perform better in
their effort to teach for critical thinking than teachers in the control group.

Table 4.16
Linear Regression Analysis: Models and Teacher-Related Variables (Predictors)
Explaining the Amount of Variance in the Dependent Variable (Teaching Quality 3)

Model R R Square Adjusted R Square SE of the Estimate
1 .934° 872 871 42
2 976" 952 952 25
3 .982° .965 .965 22
4 .983¢ 967 966 22
5 984° 968 967 97

a. Predictors: (Constant): Treatment Group

b. Predictors: (Constant), Treatment Group, Teaching Quality 1

c. Predictors: (Constant),Treatment Group, Teaching Quality 1, Teaching Experience
d. Predictors: (Constant), Treatment Group, Teaching Quality 1, Teaching Experience,
Teacher Education

e. Predictors: (Constant), Treatment Group, Teaching Quality 1, Teaching Experience,
Teacher Education, Previous Training in CT

Dependent Variable: Teaching Quality 3

For Model 2, the R statistic is 0.976, which indicates that there is a great deal of variance
shared by the independent variables, that is, the treatment group and the quality of teaching
as measured in the first classroom observation, and the dependent variable. The R Square,
which is used to describe the goodness-of-fit or the amount of variance explained by the
predictor variable, is 0.952, which indicates that 95.2% of the variance in the dependent
variable, namely the quality of teaching, is explained by the two independent variables,
namely the treatment group and the quality of teaching as measured in the first classroom
observation. In that sense, a significant regression equation was found (F(2,392)=3916.58,
p < .000), meaning that the treatment condition (experimental or control), along with the
teaching quality as measured at the beginning of the programme, can be used to predict the
teaching quality as measured during the third classroom observation, that is the teacher’s

effectiveness in teaching for critical thinking at the end of the programme.

Table 4.17 provides information about the effects of individual predictor variables for
these two models. For Model 1, teacher participants’ predicted teaching quality score is
equal to 0.056 + 2,177 x (treatment group) + 0.934. The Beta coefficient for Treatment
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Group (=0.934) and its associated significance value (p <0.05) indicate that the treatment
group is obviously a good predictor of the teaching quality as measured in the third
classroom observation. For model 2, teacher participants’ predicted teaching quality score
is equal to 0.045 + 2.222 x (treatment group) + 0.743 x (teaching quality 1) + 0.953. The
relative strengths (Beta coefficients) for Treatment Group (=0.953) and Teaching Quality 1
(=0.285) and their associated significance value (p <0.05) indicate that the treatment group
and the teaching quality as measured in the first classroom observation are good predictors
of the teaching quality as measured in the third classroom observation, with the treatment
group obviously having a bigger strength.

Table 4.17
Standardized Coefficients Beta, t Values and Significance Values of the two Models
Predicting the Teaching Quality 3 (Outcome Variable)

Unstandardized

Model Coefficients Beta T Sig.
1 Constant 0.056 1.843 .066
Group 2.177 934 51.629 .000
2 Constant 0.045 2.438 015
Group 2.222 953 86.227 .000
Teaching Quality 1 0.743 .285 25.785 .000

a. Dependent Variable: Teaching Quality 3

All other models did not offer much towards the explanation or prediction of the dependent
variable and thus they were rejected. In particular, for Model 3, the R statistic was 0.982,
which indicates that there is a great deal of variance shared by the independent variables,
that is, the treatment group, the quality of teaching as measured in the first classroom
observation and the teaching experience, and the dependent variable. The R Square, which
is used to describe the goodness-of-fit or the amount of variance explained by the predictor
variable, was 0.965, which indicates that 96.5% of the variance in the dependent variable,
namely the teaching quality 3, is explained by the three independent variables entered in
Model 3. Nevertheless, not all of the predictors seemed to contribute positively to the
quality of teaching, since based on the beta coefficients, the total years of teaching
experience contributed negatively to the quality of teaching for critical thinking (b=-
0.115). The beta coefficients of the treatment group (b=.935) and teaching quality 1
(b=0.267) remained high.
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For Model 4, the R statistic is 0.983, which again indicates that there is a great deal of
variance shared by the independent variables, that is, the treatment group, the quality of
teaching as measured in the first classroom observation, the teaching experience and the
teacher education, and the dependent variable. The R square was 0.967, which indicated
that 96.7% of the variance in the dependent variable, namely the teaching quality 3, was
explained by the four independent variables in Model 4. However, the total years of
teaching experience again seemed to contribute negatively to the quality of teaching (b=-
0.96), while the strength (beta coefficient) of the fourth predictor in the Model 4, namely
the teacher education (b=0.050), was relatively small. The beta coefficients of the
treatment group (b=.916) and teaching quality 1 (b=0.265) remain high.

For Model 5, the R statistic was 0.984, which again indicated that there is a great deal of
variance shared by the independent variables, that is, treatment group, the quality of
teaching as measured in the first classroom observation, the teaching experience, the
teacher education and the previous training in critical thinking, and the dependent variable.
The R square was 0.968, which indicated that 96.8% of the variance in the dependent
variable, namely the teaching quality 3, is explained by the five independent variables in
Model 5. However, the total years of teaching experience (b=-0.82) and the previous
training in critical thinking (b=-0.44) seem to contribute negatively to the quality of
teaching, while the strength (beta coefficient) of the teacher education predictor in the
Model 5 is relatively small (b=0.059). The beta coefficients of the treatment group
(b=.899) and teaching quality 1 (b=0.287) remained high. What is interesting is that the
total years of teaching experience in class (in the 5" or 6™ grade) was excluded by all five

models in the Linear Regression Analysis.
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Contribution of Student Background Characteristics on the Student Critical-
Thinking Performance (Post-Test)

Several student and teacher background characteristics were used to examine whether
these significantly contribute to the improvement of student critical-thinking performance
as measured in the post-test. These variables were initially used for chi-square tests and T-
test analyses, while the most important results in terms of their significance level are
presented in this section. The same variables were used as explanatory variables to predict
the student critical-performance in the post-test in the multilevel modeling regression
techniques, the results of which follow in the chapter and are in line with the initial
indications presented in this section. In this respect, results in this section concern the
fourth research question of the present study:

4. What proportion of variance in student critical-thinking outcomes was attributable
to students’ background characteristics, teachers’ characteristics, and the

professional development programme effects?

Student-Related Variable: Sex

Student Sex and Treatment Group. Table 4.18 presents the synthesis of the student
sample in terms of sex and treatment group. The very small Chi Square Statistic (R=0.061)
and its large significance level (p=0.805) indicate that it is very unlikely that the two
variables are dependent on each other. In addition, the fact that these two variables are not
related is confirmed by the value of the Kendall's tau-b (-.012, SE=0.05, p=0.805>0.05).

Table 4.18
Sex and Treatment Group Crosstabulation
Group
Experimental Control Total
Sex Boy Count 91 82 173
within Sex 52,6% 47,4% 100,0%
within Group 44,4% 43,2% 43,8%
Girl  Count 114 108 222
within Sex 51,4% 48,6% 100,0%
within Group 55,6% 56,8% 56,2%
Total Count 205 190 395
within Sex 51,9% 48,1% 100,0%
within Group 100,0% 100,0% 100,0%
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Student Sex and Critical-Thinking Performance (Post-Test). An independent sample t-
Test was used so as to compare the means between the males and females with regard to
their critical-thinking performance in the post-test, firstly for the whole sample and
secondly for each group separately.

With regard to the whole sample, the independent-samples t test between males and
females (see Table 4.19) indicates that the critical-thinking performance of girls as
measured in the post-test was statistically significantly higher (t=-2.551, df=393, p<0.05)
than the critical-thinking performance of boys. In that sense, although the mean scores of
boys and girls are very close, as Table 4.19 presents, and one could claim that the
difference is minor, that difference is stillstatistically significant.

Table 4.19
Independent Sample t-Test between Boys and Girls with regard to their Critical-Thinking
Performance as measured in the Post-Test (Whole Sample)

Sex N X SD T Df  Sig. (2-tailed)
Student Critical- Boys
Thinking 173 .30 .75
Performance -2.551 393 011
(Post-Test) Girls 299 49 71
(N=395)

With regard to the experimental group, the independent-samples t test between males and
females (see Table 4.20) indicates that the critical-thinking performance of girls as
measured in the post-test was not statistically significantly higher (t=-1.864, df=203,
p>0.01) than the critical-thinking performance of boys. In that sense, the mean scores of

boys and girls are very close, as Table 4.20 presents.

Table 4.20
Independent Sample t-Test between Boys and Girls with regard to their Critical-Thinking

Performance as Measured in the Post-Test (Experimental Group)

Sex N X SD t Df  Sig. (2-tailed)
Student Critical-
Thinkin sl o
9 ) -1.864 203 .064
Performance Girls 114 93 61

(Post-Test)
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With regard to the control group, the independent-samples t test between males and
females (see Table 4.21) indicates that the critical-thinking performance of girls as
measured in the post-test was statistically significantly higher (t=-3.239, df=188, p<0.05)
than the critical-thinking performance of boys. In that sense, the girls from the control
group performed better than the boys from the control group in the post-test.

Table 4.21
Independent Sample t-Test between Boys and Girls with regard to their Critical-Thinking

Performance as Measured in the Post-Test (Control Group)

Sex N X SD t Df Sig. (2-tailed)
Student Critical-
L Boys 82 -21 .56
g . -3.239 188 .001
Performance Girls 108 03 50

(Post-Test)

Student-Related Variable: Reading Books

Reading Books and Student Critical-Thinking Performance (Post-Test). After
performing correlation bivariate analysis, an initial positive correlation between student
critical-thinking performance as measured in the post-test and “reading books” was found.
The Pearson’s correlation coefficient (r=0.320) expresses a positive linear relationship
between the two variables which is statistically significant (p<0.01), such that the more
books a student reads, the better he/she performs in critical-thinking tasks and activities.
Nevertheless, this relation might be inverse since the order of the elements could be
switched. So, there are two interpretations: a) the more books a student reads, the better
he/she performs in critical-thinking; b) the more competent a student is in critical thinking,

the more books h/she reads.

Student-Related Variable: Critical-Thinking Performance in the Interim-Test

Student Critical-Thinking Performances in the Post-Test and Interim-Test. The student
critical-thinking performance as measured in the interim-testing, that was a midway point
between pre-test and post-test, was used for correlation analyses, as well as an explanatory

variable for the multilevel modeling regression techniques, which follow in the chapter.
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With regard to the whole sample, a positive correlation between student critical-thinking
performances as measured in the post-test and interim-test was found. The positive
correlation coefficient (r=0.592) expresses that there is a statistically significant (p<0.001)
linear relationship between these two variables such that the better a student performs in
critical-thinking as measured in the interim testing, the better a student performs in critical-
thinking as measured in the post-test.

With regard to each group separately, a positive correlation between student critical-
thinking performances as measured in the post-test and the interim-test was also found,
something that applies for both groups (r=0.547 for the control group; r=0.461 for the
experimental group).
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Investigating the Proportion of Variance in Student Critical-Thinking Performance
(Post-Test) Explained by the Teacher Professional Development Programme

To further investigate the impact of the teacher professional development in teaching for
critical thinking as measured by student critical-thinking instrument(s) (pre-test, interim-
test, and post-test) and classroom observations on student critical-thinking outcomes,
multilevel modelling regression techniques were used to disentangle the student, class/
teacher, and school variance components, since the data were nested; namely, students

within classes/teachers. In that vein, multilevel analyses answer the fourth research

guestion while they further inform the inquiry of the first two guestions of the study:

1. Whether (and to what extent) did the teacher professional development programme
in teaching for critical thinking contribute to student critical-thinking outcomes as
compared to the critical-thinking outcomes of students in the control group?

2. What was the contribution of the teacher professional development programme in
teaching for critical thinking to student critical-thinking outcomes?

4. What proportion of variance in student critical-thinking outcomes was attributable
to students’ background characteristics, teachers’ characteristics, and the

professional development programme effects?

The main aim of multilevel analyses was to explore the extent to which the differences in
student critical-thinking performance, as measured in the post-test, between the
experimental and control groups were accountable for by factors related either to the
school, class/teacher or student characteristics, since multilevel analysis allows the use of
covariates measured at any of the levels of a hierarchy (Huang & Moon, 2009; Kyriakides
& Charalambous, 2004). In addition, a likelihood ratio test (LRT) was also conducted to
test model fit when more parameters were added, using the —2 log likelihood (—2LL). The
null hypothesis of the LRT was that the change between models was zero, given by
comparing the differences in the —2LLs, with the degrees of freedom corresponding to the
number of added explanatory variables (parameters or predictors) between models. A
rejection of the null hypothesis indicated that the model provided a better fit than the
preceding model (Huang & Moon, 2009).

Under this framework, for the analysis of the data the first step in the analysis was to
determine the variance at individual (student), class (teacher), and school level without
explanatory variables (empty model or model 0) to determine the variance at each level
(see Model 0 in Table 4.22). Since the number of schools involved in the research study
was relatively small (N=14), it was decided to distinguish two levels (i.e. class/teacher and

186



student). According to the results (see Table 4.22), the variance for student critical-
thinking performance was 41.56% at the teacher level and 58.44% at the student level. The
variance at each level was statistically significant, and this implies that multilevel analysis
can be carried out in order to identify the impact of each factor.

The second step in the analysis was to add to the empty model student-related explanatory
variables, namely the student critical-thinking performance as measured in the pre-test, the
student critical-thinking performance as measured in the interim test as well as other
student background characteristics (e.g. sex, academic achievement) (model 1). As
observed from the figures of the third column of Table 4.22 for Model 1, both student
critical-thinking performance as measured in the pre-test and student critical-thinking
performance as measured in the interim test had a statistically significant effect at the .05
level on students’ critical-thinking outcome (post-test). And further, reading books (as a
student background characteristic) was the only student-related variable that had an effect
at the .05 level on student critical-thinking performance in the post-test, as well. In
addition, in model 1 only few students were lost due to the missing values from the interim
test and thus there was no need for imputation, namely attributing scores to these students.
Model 1 explained 34.51% of the total variance of student critical-thinking performance in
the post-test and most of the explained variance was at the teacher level (42.86%). In that
sense, Model 1 was found to fit better than the empty model. For model 1, the following

equation is obtained:

= Model 1: Student Critical Performance (CT Post-Test Score) = 0.516 + 0.73 (CT Pre-
Test Score) + 0.131 (Interim Score) + 0.068 (Reading Books)

At the next step of the analysis, for the student critical-thinking outcome in the post test,
different versions of Model 2 were established. In each version of Model 2, different
teacher-related variables were added one by one to the Model 1. In particular, the teaching
quality score (as emerged from the aggregation of the three teacher effectiveness scores
obtained for each teacher through the Rasch analysis) was added to Model 2a.
Subsequently, the teaching quality score was removed and the treatment group
(experimental or control) was added to Model 2b, while both the teaching quality score (as
emerged from the aggregation of the three teacher effectiveness scores obtained for each
teacher) and the treatment group (experimental or control), as independent variables, were
added to Model 2c. The fitting of each of these models (2a, 2b and 2c) was tested against
Model 1. Table 4.22 presents the parameter estimates and the standard errors that emerged

by adding the teaching quality scores and the treatment group measures. In particular, for
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Model 2a, the teaching quality score (as emerged from the aggregation of the three teacher
effectiveness scores obtained for each teacher) was found to be associated with student
critical-thinking performance in the post test, while Model 2a explained 57.7% of the total
variance. For model 2b, the treatment group (experimental or control) was also found to be
associated with student critical-thinking performance in the post test, while Model 2b
explained 75.14% of the total variance. Subsequently, Model 2c explained 75.51% of the
total variance. However, when both the teaching quality score (as emerged from the
aggregation of the three teacher effectiveness scores obtained for each teacher) and the
treatment group were added in Model 2c, not both of them were found to be associated
with the student critical-thinking performance as measured in the post-test. Based on the
results of the analysis for Model 2c, only the treatment group (experimental or control) had
a statistically significant effect at the .05 level on students’ critical-thinking outcome
(post-test), with a parameter estimate of 1.046 (0.093) The teaching quality score (as
emerged from the aggregation of the three teacher effectiveness scores obtained for each
teacher) was not found to be associated with students’ critical-thinking outcome in the
post-test (parameter estimate = -0.092). This can be attributed to the phenomenon of
multicolinearity (Creemers, Kyriakides & Sammons, 2010), since the predictor variable of
teaching quality score (as emerged from the aggregation of the three teacher effectiveness
scores obtained for each teacher) in this multiple regression model can be linearly
predicted from the second predictor variable, that is, the treatment group (experimental or
control) with a substantial degree of accuracy. Besides, the gradual improvement of
teaching quality oriented to the promotion of critical thinking was the outcome of teachers’
engagement in the teacher professional development programme. What is important is that
each version of Model 2 explains more than 50% of the total variance of student critical-
thinking performance in the post-test. For the two versions of Model 2, the following

equations are obtained:

= Model 2a: Student Critical Performance (CT Post-Test Score) = 0.422 + 0.735 (CT
Pre-Test Score) + 0.125 (Interim Score) + 0.067 (Reading Books) + 0.509 (Teaching
Quality-Aggregation)

= Model 2b: Student Critical Performance (CT Post-Test Score) = -0.078 + 0.74 (CT Pre-
Test Score) + 0.117 (Interim Score) + 0.058 (Reading Books) + 0.945 (Treatment
Group)

Under this framework, Model 2b best explains the proportion of variance in student
critical-thinking outcomes that is mostly attributable to the experimental condition, that is,

the teacher professional development programme in critical thinking.
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Table 4.22
Parameter Estimates and (Standard Errors) for the Multilevel Analysis of the Student Critical-Thinking Performance in the Post-Test Considering the
Impact of the Different Predictor Variables at the Student Level and the Teacher Level.

Student Critical-Thinking Performance (Post-Test Scores)

Model 0 Model 1 Model 2a Model 2b
Fixed Part (intercept)
Cons 0.412 (0.103) 0.416 (0.102) 0.422 (0.071) -0.078 (0.043)
Student Level
Critical-Thinking Performance (Pre-Test Scores) 0.73 (0.042) 0.735 (0.042) 0.74 (0.041)
Critical-Thinking Performance (Interim-Test Scores) 0.131 (0.027) 0.125 (0.027) 0.117 (0.026)
Reading books 0.068 (0.024) 0.067 (0.024) 0.058 (0.023)
Teacher Level
Teaching Quality (Aggregate: Quall_Qual2_Qual3) 0.509 (0.103)
Treatment Group 0.945 (0,062)
Variance Components
Teacher 41.56% 42.86% 19.85% 2.23%
Student 58.44% 22.63% 22.45% 22.63%
Explained 34,51% 57.7% 75.14%
Significance Test
Log-likelihood: 723,298 363,163 346,172 305,699
Reduction 360135 16,991 57,489
Degrees of Freedom 3 1 1
p value 0.001 0.001 0.001
Units: Teacher 23 23 23 23
Units: Student 395 388 388 388




Teachers’ Perceived Ability to Promote Critical Thinking and Meaning-Making
towards Teaching for Critical Thinking

Thematic analysis was used to analyze data obtained by the teacher reflections’
questionnaire, which was filled in by the 12 teachers of the experimental group. Based on
the analysis, repeated patterns of meaning (themes) within the data were identified,
reported, analyzed and interpreted (Braun & Clarke, 2006). What counted as a theme
depended on whether it captured something important in relation to the fifth research
question of the study while all themes identified formed an accurate reflection of the
content of the entire data set (Braun & Clarke, 2006). In that sense, the following results
concern the fifth research question of the present study:

5. Did the teacher professional development programme in teaching for critical
thinking empower teachers and enhance their perceived ability to promote critical

thinking, as well as their meaning-making towards teaching for critical thinking?

Based on the thematic analysis employed for the entire data set, the main themes identified,
were: (1) Effective Components of Teaching for Critical Thinking, and (2) Means for
Effective Professional Development. Under those distinctive themes, particular subthemes
were indentified, as Figure 4.4 presents. The main subthemes identified are presented
below, along with some verbatim statements which are indicative of the subthemes and

ideas. The themes and subthemes are subsequently discussed.

1. Effective Components of Teaching for Critical Thinking

(a) Purposefully Designing and Teaching for Critical Thinking — Facilitating the Teacher

and the Teaching Process

“I realized that sometimes I was integrating critical-thinking skills in my teaching
empirically or maybe intuitionally; now I understand that it is important to organize them
in my mind and purposefully integrate critical-thinking skills in a lesson, drawing upon a
solid theoretical base” (T2),

“The programme helped me to cautiously and consciously aim at integrating critical-
thinking skills in my teaching, something that I wasn’t doing, or at least | wasn'’t
purposefully trying to do” (T6);

“I clarified what critical thinking is and | can now design a Language Arts lesson more

effectively through which | can purposefully promote critical-thinking skills” (T7);
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“Clarifying the concept of critical thinking aided me in purposefully integrating critical

thinking into my teaching” (T8);

“Through the programme certain practices or activities were framed by critical-thinking
objectives. | realize that even questioning or some usual activities we do with students can
be purposefully chosen during the lesson design and enacted during instruction so as to

provoke students’ thinking” (T9);

“The experience of co-teaching helped me to understand how you can purposefully use
learning strategies or questioning to teach for certain critical-thinking skills” (T6);

“Many of the critical-thinking skills presented in the programme (e.g. explanation) can be
easily integrated in many other subject areas apart from the subject area of Language
Arts, especially in Mathematics. What | understood is that you need to do it purposefully.
You cannot enter class and just teach critical thinking. You need a plan” (T1).

(b) Explicitly Teaching for Critical Thinking — Facilitating the Student and the Learning

Process

“I noticed that students were assisted in analyzing sources | was giving them when | was

using strategies, especially thinking diagrams, and critical-thinking vocabulary” (T5);

“The more students recognize the critical-thinking skills and strategies they use, the better

they can use them and the more critically they can think” (T2);

“I understand that the teacher needs to use and stress the appropriate language related to
the critical-thinking processes and outcomes, so that students realize what they are doing

during their homework” (T3);

“I was very careful in my oral communication; | was consciously using discourse related
to critical-thinking skills and processes | have learned in the programme to help students
to acquire those skills” (T11);

“Students were facilitated in using critical-thinking skills, since we had wall-charts and
posters summarizing the main critical-thinking skills and related vocabulary. In addition, |
used graphic organizers that enabled them to become more effective when using certain
critical-thinking skills. For example, whenever students were engaged in an argumentative
essay, they had in front them an OAEC (Opinion-Argument-Example-Conclusion) chart

(AET1X in Greek) indicating a sort of structure for their essay” (T10).
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(c) Reflection upon Teaching (Reflective Teaching)

“The principles and teaching criteria/qualities of a critical-thinking based instruction that
were discussed during the programme made the reflection upon my teaching easier” (T9);

“The programme guided me to reflect upon my teaching in relation to the promotion of

critical thinking. Knowing what to aim for facilitated my reflection” (T4);

“Critical-thinking objectives were also included in the summative assessment employed in
my lessons; that helped me think about my teaching more effectively and reflect upon my
practices so as to allow for better planning and lesson designs in the future” (T6);

“The teacher reflection tool on teaching for critical thinking was helpful since | used it as
a checklist after a Language Arts lesson, whenever possible, of course; | could check
whether students were engaged in certain critical-thinking activities and therefore whether

| managed to attain my teaching objectives” (T3);

“I know that it is important to reflect upon your teaching, this is what professionalism is
all about. I was never intentionally doing it for critical thinking in particular. I am glad
that now | can do it” (T1).

2) Means for Effective Professional Development
(a) Sound Theoretical Framework

“I have clarified what critical thinking is. I feel that I can now design clear-cut activities

promoting critical-thinking skills by knowing the theoretical background” (T2);

“The theoretical framework given helped me a lot to clarify the concept of critical thinking
and its content. Being aware of the six core critical-thinking skills facilitates my efforts to

integrate them whenever possible in my lessons” (T8);

“Although the theory on critical thinking was very helpful, 1 would like more practical

advice for using critical-thinking skills in my teaching” (T4);

“The critical-thinking skill of inference we have studied through the theoretical framework
of the programme applies, | believe, to a lot of lessons and needs to be taught especially in

the higher grades of the elementary school” (T9).

(b) Interactive Tools (Strengthening Teachers’ Confidence in Teaching for Critical Thinking)

“Observing the lesson of my colleague, a lesson that we had planned and designed

together, was a very insightful experience. At the end, we analyzed what went well and
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what didn’t go well and we made some amendments accordingly. | liked it and it would be
good to have more opportunities for lesson study and visits to colleagues’ classrooms,

given that we had more time, of course ” (T12);

“I would like to visit the class of another colleague, who also participated in the
professional development programme. Teaching scenarios helped me a lot, thus | assume
that live action would help me even more. But, | can understand the difficulties of

organizing classroom visits and moving from one school to another” (T2);

“I enjoyed the co-teaching with the principal researcher. More co-teaching sessions would
make me more confident with teaching for critical thinking, 7 believe” (T6);

“For the Language Arts course we have certain school textbooks. We cannot just teach the
texts included believing that we promote critical thinking. Units and lessons need
restructuring in order to teach for critical thinking. It is amazing what you can do with a
text in the framework of critical thinking: analyze the main ideas, evaluate the title based
on criteria, draw conclusions on characters based on text proofs and evidence, compare it
with another text, multimodal or not. Redesigning and restructuring units and lessons

within the programme helped me a lot” (T9);

“Having the principal researcher in my class and discussing with her after the lesson
helped me specify what critical thinking is all about, and how I can promote it. We are
talking about skills, so the fact that she was telling me what | could do more or how I could
change an activity so as to make it more challenging in terms of critical thinking

requirements, helped me a lot. Now I am more confident with my teaching” (T1).

(c) (Self)-Reflection (upon Theory) — Facilitating the Reflection upon Teaching

“The principles and teaching criteria/qualities of a critical-thinking based instruction that

were discussed during the programme made the reflection upon my teaching easier” (T9);

“The programme guided me to reflect upon my teaching in relation to the promotion of

critical thinking. Knowing what to aim for facilitated my reflection” (T4);

“Reflecting upon my own knowledge and perceptions about critical thinking was

challenging every time I was presented with something new” (T1);

“The resource material that was given to us in the programme helped me to reflect upon
the work sheets | was giving to my students. | was trying to figure out which critical-
thinking skill is promoted in each task or assignment based on what we have learned”
(T12)
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Effective components of Means for Effective

Teaching for Critical Thinking Professional Development
iani Sound \
Teaching for Critea Thinki Theoreica (Sel-Refection
g / g Framework upon Theory
Explicitly Teaching ) Interactive Tools
for Critical Thinking Reflection upon Strengthening Teachers’
Teaching (Reflective Confidence in Teaching for
Teaching) Critical Thinking
(e.g. Co-teachings, teaching
scenarios, lesson studies)

Figure 4.4. The Themes and Subthemes Identified from the Thematic Analysis Performed
in Data Obtained by the Teacher Reflections’ Questionnaire

By performing thematic analysis in the data, there was an effort to identify teachers’
learning experiences in the programme, on the one hand, and unravel the surface of their
learning experiences, on the other (Braun & Clarke, 2006). Based on the main themes and
subthemes indentified in the data obtained by the teacher reflections’ questionnaire,
teachers’ perceived ability to teach for critical thinking has improved in terms of
purposefulness, explicitness and reflection. All these elements concern their meaning
making towards teaching for critical thinking, as well. In particular, teacher participants
became more effective in purposefully designing their lessons oriented towards the critical-
thinking objective. In that sense, they realized that there is always a need to purposefully
choose learning strategies, tasks and activities aimed at certain critical-thinking skills and
processes. And further, based on their reflections they seem to have realized that a
purposeful design leads to a purposeful instruction, which facilitates the process of
teaching and the enhancement of critical thinking. In addition, teachers have understood
that purposeful instruction needs to be explicit so that critical-thinking skills and abilities
are skillfully developed, exercised and internalized by students. What’s interesting is that
teachers also placed emphasis on the need to reflect upon their teaching with regard to the
promotion of critical thinking. As they reckon, reflection upon teaching should be based on
principles and qualities of a critical-thinking based instruction, such as the ones

familiarized themselves with during the professional development programme.
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With regard to the second theme that emerged from the thematic analysis of the data,
teachers referred to aspects of professional development that they considered effective. In
particular, they placed emphasis on certain interactive activities and tools used in the
professional development programme such as lesson studies, co-teachings and redesigning
existing units and/or lessons from the Language Arts school textbooks, which might have
somehow shaped their perceived ability to teach for critical thinking. In addition, it was
explicitly stated or strongly implied that the theoretical framework on critical thinking was
helpful for teachers in that they could clarify what critical thinking was. And further,
reflection upon what teachers were learning and doing during the programme was also
mentioned; thus, reflection in relation to the emphasis placed in reflective teaching was
assumed as a key-element that has skillfully shaped teachers’ perceived ability to teach for
critical thinking.

Reflecting upon the Reflective Journal: Misconceptions, Deficiencies, Difficulties,
Presuppositions and Conditions for Teaching for Critical Thinking

Thematic analysis was also used to analyze the rich data obtained by the reflective journal
of the principal researcher. Based on the analysis, repeated patterns of meaning (themes)
within the data were inductively identified, reported, analyzed and interpreted (Braun &
Clarke, 2006). In that sense, the research question that is answered by the analysis of the
reflective journal’s data evolved, as data were inductively analyzed and coded (which
maps onto the inductive approach for thematic analysis). That research question is, of
course, strongly related to the main purpose of the present study and thus further informs
the inquiry: What are the main presuppositions, conditions, and difficulties in teaching for

critical thinking in the elementary subject area of Language Arts?

During the thematic analysis, what counted as a theme depended on whether it captured
something important in relation to the main purpose of the study, while all themes
identified formed an accurate reflection of the content of the entire data set (Braun &
Clarke, 2006). The main themes identified somehow represent teacher participants’ needs
which are merely justified if one takes into account that the initial goal of the reflective
journal was to gradually confront and address those needs by accordingly revising the
professional development programme, its activities and the aspects on which emphasis was

placed. Under this framework, the main themes, which emerged are the following:

a) Misconceptions of critical thinking;
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b) Deficiencies related to the use of the Language Arts Curriculum, developed within the
recent reform of National Curricula in Cyprus (November, 2016), for determining critical-

thinking objectives;

c) Deficiencies related to the design of lessons that purposefully and explicitly aim at
teaching for critical thinking;

d) Difficulties encountered in teaching for critical thinking;

e) Important elements and/or presuppositions of a critical-thinking based instruction that
facilitate the teaching for critical thinking in the elementary Language Arts course.

Those main themes are further analyzed below on the basis of ascientific knowledge base
from the fields of curriculum studies and teacher education that have long shared a concern
over teacher professional development, the intersection of which is materialized especially
in their challenge against the distinction between theory vs practice and through the

theorization of “the practical” and “the teacher as a reflective practitioner” tradition.

a) Misconceptions of Critical Thinking. Teachers’ misconceptions of critical thinking
were mostly recorded during the programme’s first training sessions when trying to
inductively reach a comprehensive conceptualization of critical thinking. Instances of
conceptualizing critical thinking in a rather confusing and misleading way were recorded
throughout the lifespan of the programme but not as frequently or intensively as at the
beginning of the programme. Based on the operational definition of critical thinking
adopted in the present study, which considers critical thinking as a reasonable reflective
thinking that focuses on deciding what to believe or do in a given context by using a set of
cognitive skills and subskills, such as analysis, interpretation, evaluation, inference,
explanation as well as self-regulation processes (Ennis, 1987, 1989, 1991; Facione, 1990a),

the teachers’ main misconceptions of critical thinking were:

- Critical thinking interpreted as a purely subjective judgment = Most of the teacher
participants referred to the need for encouraging students to express themselves, their
feelings and beliefs through discussion; however, they did not mention criteria, critical-
thinking processes or skills that could possibly determine good quality thinking;

- Critical thinking interpreted as argumentation = Some teacher participants identified
critical thinking solely as argumentation considering that critical thinking solely
concerns the development and presentation of arguments; however, they did not

mention any other critical-thinking skills, processes and/or dispositions;
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Critical thinking interpreted as questioning, judging and having doubts about
everything = Most of the teachers believed that critical thinking has to do with not
passively accepting information that is heard, said or presented, especially through the
media, and having the ability to judge and doubt it; they did not talk about processes
and skills that could facilitate and determine good quality judgment, such as analysis,
querying evidence, evaluation based on criteria and/or drawing conclusions about what
to believe or not.

Critical thinking as a complex kind of thinking related to “thinking a lot” = Some
teachers could not clearly articulate a definition for critical thinking, and thus they
identified critical thinking with the quantity of knowledge and/or education a person
has, or with the extent to which that person over-analyzes issues and information.
Critical thinking as problem solving or problem-based learning = Many teachers could
more easily conceptualize critical thinking as a problem solving process with certain
steps referring to the analysis and synthesis of data so as to find a solution; they did not
take into consideration that problem solving offers just a context or an arena, just like
decision-making or inquiry based learning, for students to incorporate certain critical-
thinking skills.

b) Deficiencies related to the use of the Language Arts curriculum, developed within the

recent reform of National Curricula in Cyprus (November, 2016), for determining

critical-thinking objectives. Based on the argumentative discourse put forth with regard to

the new Language Arts Curriculum during the training sessions, the main teacher

deficiencies related to the use of that curriculum identified were:

Lack of understanding of the philosophy and objectives of the new Language Arts
Curriculum. Teachers could not understand the relevant success indicators — attainment
targets and their respective competence indicators — teaching targets falling under the
three main axes of the new Language Arts Curriculum (i.e. content, structure and
evaluation of a written, oral or multimodal “text”) either for determining critical-
thinking objectives or for the design of their lessons oriented towards critical thinking.
From the teachers’ point of view, this was due to two main reasons: a) too complicated
language and scientific discourse used in the curriculum such that they could not easily
understand the meaning of some attainment and teaching targets; b) mismatch between
the school textbooks already used in class and the curriculum such that they felt that

they needed to restructure every unit so as to make it in line with the curriculum
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targets. In that sense, the curriculum and its objectives were not clear enough for
teachers; thus they were not acceptable and rather ineffective.

Teachers’ confidence in intuition and teaching experience. Even if they were aware of
the recent reform of the National Curricula in Cyprus, some teachers had consciously
decided not to use the new Language Arts Curriculum; conversely, they relied on their
empirical knowledge and teaching experience in terms of planning, designing, and
teaching. Their attitude was strengthened by the elementary teachers’ Union POED
(Pancyprian Greek Teachers Organization), which encouraged teachers to act as
desired with regard to the New Curricula. In this respect, during the school year 2016-
2017 in which the present study was taking place, most elementary teachers acted on a
mandate from their Union. In that sense, at the beginning of the programme they would
not even make an effort to distinguish critical-thinking objectives from the new
Language Arts curriculum, something that was attributed to their vague conception of
critical thinking, as well.

c) Deficiencies related to the design of lessons that purposefully and explicitly aim at

teaching for critical thinking. Based on the learning experiences generated from the

interaction with the teacher participants during the professional development programme,

their main deficiencies and difficulties related to the design of lessons that purposefully

and explicitly aim at teaching for critical thinking were:

Determining teaching-and-learning objectives related to critical thinking. At first,
teachers were not aware of the critical-thinking skills and subskills so as to easily
determine critical-thinking objectives. During the programme, after they worked on the
Critical-Thinking Curriculum, their difficulty lay in deciding which attainment and/or
teaching targets were right for a given content, text and/or learning material.

Designing activities and tasks aiming at certain critical-thinking objectives. Although
teachers designed challenging activities in their effort to be creative, they could not
easily map them onto critical-thinking objectives, at least at first; they were, rather,
designing or choosing rich thinking tasks and activities based on their intuition and
teaching experience, ignoring the intentional, purposeful and explicit character of a
critical-thinking based instruction.

Restructuring — Redesigning units, lessons and/or activities and tasks included in the
Language Arts school textbooks with an explicit emphasis on critical thinking. At first,

some teachers considered restructuring to be very demanding and time-consuming.
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Therefore, there was a need to be convinced of the added value of restructuring and
that there weren’t any teaching ‘recipes’ on how to teach for critical thinking (that
would be given to them). And further, although teachers were positively disposed to try
restructuring, in the beginning they had difficulties in purposefully modifying
materials, tools and/or tasks included in the school textbooks with an emphasis on
critical thinking so that students could think their way through the material (e.g.
encouraging students to use textual information and looking for meanings between and
beyond the lines to infer and draw conclusions). To address that difficulty, there was an
effort to use restructuring in a gradual way during the programme. Therefore, we
initially started redesigning a task or an activity included in the school textbook, we
continued with a series of tasks or activities, then with a lesson, and at the end with

whole units.

d) Difficulties encountered in teaching for critical thinking. On the basis of the minimal

requirements and principles for a critical-thinking based instruction (e.g. Ennis, 1989;
McGuinness, 1999; Newmann, 1991; Plath et al., 1999; Swartz, 2003; Zohar et al., 1994)

adopted in the present study, the main difficulties that teachers encountered in their efforts

to teaching for critical thinking identified in the data obtained by the principal researcher’s

reflective journal concerned:

Purposefully framing the lesson / setting a context (e.g. making an evaluative
judgment, solving a problem, making a decision) through which students could
purposefully use critical-thinking skills. Teachers used to start the lesson aiming at
raising their students’ interest by using a stimulus, that is, a picture, a photo, a video or
even the title of a text. Although this could potentially incorporate an environment of
thoughtfulness, students were not purposefully oriented towards achieving specific
(critical-thinking) goals (e.g. understanding the given material and querying evidence
throughout the lesson so as to develop arguments; making an evaluative judgment at
the beginning and reconsidering it at the end of the lesson based on the multiple
sources of information they had analyzed). To address that difficulty, the programme
placed emphasis on analyzing and understanding the four main contexts (e.g.
understanding some material; making an evaluative judgment; solving a problem;
making a decision) that could be used as lesson frames through examples and teaching

scenarios.
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Making good use of teaching strategies and modelling enabling students to use the
right type of thinking at the right time on a regular basis. Teachers used learning
strategies and modellling (e.g. thinking diagrams) to explain certain procedures and/or
skills, especially in essay-writing situations. However, sometimes they used them in a
non contextualized way, and they were not explicitly using the appropriate language
and/or prompting of critical-thinking processes and skills. To address that difficulty,
the professional development programme placed emphasis on analyzing direct explicit
teaching strategies and the relevant explicit critical-thinking prompts that teachers
needed to use so that students could make the appropriate distinctions, and
corresponding them with the relevant critical-thinking skills involved (e.g. using a
Venn diagram to examine ideas within two texts and analyze their similarities and
differences; using an argumentative chart to analyze arguments by identifying
premises, reasons, examples, and conclusion).

Opportunities for productive thinking through challenging and rich critical-thinking
tasks and activities. In the beginning, teachers seemed to be overexcited with triggering
questioning and discussions with their students when analyzing a text. As a result,
limited or no time was left for productive student work. During the professional
development programme emphasis was placed on alternative instructional choices and
practices that could enhance critical thinking. Teachers have come to realize that things
they used to do orally could be performed more effectively in written form,
individually, in pairs or even in groups so that students can be more actively involved
in challenging critical-thinking tasks and activities. For example, while teachers used to
orally prompt students to formulate hypotheses about the kind or the content of a text,
throughout the programme they were trying to use alternative practices for encouraging
students to formulate and justify their hypotheses based on evidence (e.g. “Guess the
story” technique which is based on a story chain with clues). Their students’
performance in class made teachers realize that opportunities for productive thinking in
challenging and rich critical-thinking tasks and activities were helpful since students
were became more aware of the processes that were involved each time and thus they

could improve their critical-thinking skills gradually.

e) Important elements and/or presuppositions of a critical-thinking based instruction

that facilitate the teaching for critical thinking in the elementary Language Arts course

The principle of purposeful instruction oriented towards the critical-thinking objective.

While the programme was in progress, teachers were challenged to purposefully
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choose learning strategies, tasks and activities aimed at certain critical-thinking skills
and processes. In that sense, their purposeful design and lesson plans helped them to
purposefully teach for critical thinking.

The principle of infusing critical thinking into content instruction stressing the explicit
instruction of specific critical-thinking skills as a key-element in teaching for critical
thinking. While the programme was in progress, teachers were challenged to explicitly
use learning strategies, tools, behaviors and prompting aimed at encouraging their
students to think about what they are learning, and become aware of what critical-
thinking processes this involves. In that sense, explicit teaching for critical thinking
was considered as a presupposition, since critical-thinking skills and abilities were
skillfully developed, exercised and internalized by students throughout the year.
Teaching time. Teachers were stimulated to teach purposefully for critical thinking
(sometimes differently from what they were used to) so as to achieve gains in students’
critical-thinking outcomes. In order to attain that, namely to gradually improve their
quality of teaching and their own critical thought (Paul, 2005), they needed time. Time
was something that the subject area of Language Arts provided them with, since the
Language Arts course in an elementary school in Cyprus is taught approximately twice

a day (nine 40-minute periods for 5" grade and ten 40-minute periods for 6" grade).
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CHAPTER V
DISCUSSION OF THE RESULTS

This chapter delineates the results of the study in more detail and outlines the processes,
which led to the effects noted. This is done in relation to each of the five research questions
in an effort to summarize the level of achievement of the research purpose and the related
objectives of the study. The chapter discusses primary data findings and results by
comparing them to the literature review findings. At the end, chapter is comprised of an
acknowledgement of the limitations of the present study.

Introduction

Considering that critical thinking is a major educational objective (e.g. Abrami et al., 2008;
Bailin & Siegel, 2003; Ku, 2009; Marin & Halpern, 2011; Swartz, 2003; Willingham,
2007), which is thought to be the result of purposeful teaching and practice (e.g. Angeli &
Valanides, 2009; Halpern, 1989; Swartz, 2003; van Gelder, 2005), the quality of teaching
should be assessed based on the extent to which student critical-thinking outcomes are
enhanced. Research findings reveal that teachers can indeed improve the quality of their
teaching and have a significant impact on student learning outcomes, if they undergo
appropriate treatment and participate in effective professional development programmes
(Antoniou et al., 2011; Kyriakides et al., 2017a; Munro, 1999).

Under this framework, the present study assumed that a concerted and mindful teacher
professional development programme in teaching for critical thinking developed based on
an integrated approach to professional development (Creemers et al., 2013) could
strengthen teachers’ knowledge of, commitment to and improvement of, teaching for
critical thinking and bring on positive effects on student critical-thinking outcomes. In that
sense, the purpose of the study was twofold: Firstly, to develop a teacher professional
development programme in teaching for critical thinking; secondly, to empirically examine
its effects on elementary students’ critical-thinking in order to shed light on the
presuppositions, conditions and difficulties in teaching for critical thinking in the subject
area of Language Arts. The findings of the study particularly refer to the impact of the

teacher professional development, upon three dependent variables: i) the student critical-
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thinking outcomes, ii) the quality of teaching for critical thinking, and iii) teachers’
reflections upon their perceived ability to teach for critical thinking.

To achieve the purpose of the study, three interrelated objectives were set. At first, given
that critical thinking is a complex construct to study (e.g. Abrami et al., 2008; Brookfield,
2003; Daniel et al., 2005; Fasko, 2003; Nieto & Saiz, 2008), for which teachers are not
well informed (e.g. Astleitner, 2002; Barak et al., 2007; Paul, 2005; Paul et al., 1997;
Ruggiero, 2003; Stapleton, 2011), there was a need to adopt a clear operational definition
of critical thinking that would form a strong theoretical underpinning for the teacher
professional development programme (Creemers et al., 2013; McGuinness, 1999). On the
other hand, adopting a clear operational definition of critical thinking was a necessary
condition for measuring and assessing the student critical-thinking performance (Ennis
1991; Halpern, 2001) through valid measures, which are naturalistic in kind, developed
and well-tested for their psychometric properties within the study.

On a second level, there was a need to determine and empirically examine the teaching
skills or criteria that determine effectiveness in teaching for critical thinking provided that
there is no solid knowledge on best teaching techniques or strategies that enhance critical
thinking (McMillan, 1987; Newmann, 1991; Tsui, 2002). Determining those teaching
criteria was necessary for measuring and assessing the quality of teaching for critical
thinking through valid measures developed and well-tested for their psychometric
properties within the study. For, most studies incorporating teacher training and
empowerment on teaching for critical thinking (e.g. Dewey & Bento, 2009; Zohar et al.,
1994) relied on self-reported data rather than observational data to investigate any change
or improvement in teaching practice. Nevertheless, observational data are needed (Tsuli,
2002) so as to make the self-report measures more valid (Halpern, 2001) and to thoroughly
examine the effects of teacher professional development on the improvement of the quality

of teaching.

On a third level, there was a need to empirically examine the effects of the teacher
professional development programme on student learning (Creemers et al., 2013), which
was interpreted as critical-thinking performance within the study. The effects were
investigated by comparing the student critical-thinking performance within and between
the groups (control and experimental) before and after the completion of the programme.
For, firstly, any teacher professional development programme aimed at supporting teachers
to teach for critical thinking should be able to empirically examine whether the effort is

achieving the desired effects (Barnes, 2005). And further, taking into account that the data
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were nested, namely, students within classrooms/teachers, there was a need to explore the
extent to which the differences in student critical-thinking performance between the
experimental and control groups were accountable for by factors related either to the class
and teacher or student characteristics through multilevel analysis, which is widely used
during the last decade by research studies in the field of education, some of which
incorporate teacher professional development (e.g. Huang & Moon, 2009; Kyriakides et
al., 2017a; Kyriakides et al., 2017b). Secondly, research in the field of critical thinking
records limited studies in the elementary education while it appears that there is a
considerable gap in our knowledge about the conditions under which elementary teachers
could be activated on, and supported towards teaching for critical thinking for enhancing
students’ learning outcomes (Munro, 1999). Thirdly, the limited studies recorded in the
elementary education do not avoid falling into limitations, such as not including a control
group by which to compare findings (e.g. Malamitsa et al., 2009) something that is
discouraged in the research field of critical thinking when using an experimental design
(e.g. Ennis et al., 2005).

Under this framework, the five research questions of the study were determined according
to the purpose of the study and the three interrelated objectives aforementioned. Findings

and results that follow are discussed with regard to each of the five research questions.

The Student Critical-Thinking Performance

The present study considered two important key-elements for determining the student
critical-thinking performance. Firstly, although the concept of critical thinking has been
developing over hundreds of years (Fisher, 2001), it remains an ill-defined concept
(Kennedy et al., 1991) and has been defined in many ways and directions based on
different theoretical paradigms (e.g. Ennis, 1987, 1989; Facione, 1990a; Halpern, 1998,
2002; Kurfiss, 1988; Lipman, 1988; Paul, 1981, 1992; Siegel, 1985; Sternberg, 1986).
Secondly, and despite the variety of definitions, any research effort that aims to measure
and assess critical thinking, needs to adopt a clear operational definition of critical thinking
to determine the intended student critical-thinking outcomes (Ennis 1991; Halpern, 2001).
Besides, clarifying educational objectives, referred to as intended student outcomes is

necessary for measuring student performance (Ennis, 1991; Wolcott et al, 2002).

Under this framework, certain critical-thinking skills, as intended student critical-thinking

outcomes, attainment targets or goals to be addressed within the study, had been
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purposefully chosen to measure the student critical-thinking performance. These critical-
thinking skills reflect the conceptualization of critical thinking, as it is described in the
Delphi Report on critical thinking, which was the outcome of a two-year Delphi research
project involving 46 experts in thinking (Facione, 1990a). The particular definition was
mindfully chosen since it conceptualizes critical thinking in a coherent way while it was
initially intended as a guide to curriculum development and critical thinking assessment
(Facione, 1990a). Although critical thinking in the Delphi report is conceptualized as a
two-factor model combining both critical-thinking skills and dispositions, the present study
placed emphasis on skills as intended student critical-thinking outcomes, an emphasis that
other empirical research studies (e.g. Angeli & Valanides, 2009; Frijters et al., 2008; Marin
& Halpern, 2011; Zohar et al., 1994) have also chosen. The core critical-thinking skills,
which were chosen because of their frequent use in everyday life in general and in the field
of critical thinking in particular (e.g. Ennis, 1989, 1991; Facione, 1990a; Halpern, 1998;
Lipman, 1988; Paul, 1992; Swartz, 2003), concerned interpretation, analysis, evaluation,
inference, explanation and self-regulation along with their respective sub-skills (Facione,
1990a).

Along this line of reasoning, these six core critical-thinking skills guided the construction
of the Student Critical-Thinking Instrument (SCTI). For clearly and validly determining,
measuring and assessing the student critical-thinking performance, the construction of the
SCTI was subject to control for reliability and validity. To this end, the Extended Logistic
Model of Rasch was used to analyse the data obtained by the 21 items of the SCTI at the
beginning and the end of the programme. Based on the results of the analysis, all items
appeared to fit the model and students performing the critical-thinking items included in
the SCTI were ordered according to their performance in the critical-thinking construct
under investigation. Thus, for each student participating in the study, it was possible to
generate two different scaled scores (pre-test and post-test scores) of critical-thinking
performance by calculating the relevant Rasch person estimate. Scaled scores are indeed
especially suitable for comparing group performance over time (Huang & Moon, 2009)
while Rasch is widely used by studies that similarly aim at testing the extent to which the
data meet the requirement that both the performances on each item of an instrument and
the difficulties of the relevant items form a stable sequence along a single continuum (e.g.
Creemers & Kyriakides, 2010; Kyriakides et al., 2014; Kyriakides et al., 2017a).

With regard to the pre-test scale of student critical-thinking performance, it was found that
the critical-thinking skills included in the SCTI were well targeted against the students’

measures (students’ scores range = -1.97 to 1.67 logits; item difficulties range = -0.80 to
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1.20 logits). Although students’ measures seem higher, only a very small number of
students (see Figure 4.1) have reached the upper positions of the scale. With regard to the
items, what’s interesting is that items seem to have been equally distributed in three groups
of difficulty or complexity (see Figure 4.1). Six items that seem to fall in the first group, of
higher difficulty, are almost all open-ended except (item 8), which concerns interpretation.
All other open-ended items falling in this first group concern explanation (items 12 and
19), self-regulation (item 21), analysis (item 4) and inference (item 14). From the eight
items that seem to fall in the second group, of medium difficulty, most of them concern
evaluation (items 10, 16, 18) and inference (items 9, 15, 17) while two of them concern
interpretation (item 7) and explanation (item 3). From the seven items that seem to fall in
the third group, of lower difficulty, three of them concern analysis (items 1, 2, 6), two of
them concern self-regulation (items 13, 20), one concerns interpretation (item 5) and one
concerns evaluation (iteml11). Another interesting aspect emerging is that the critical-
thinking skills of explanation and inference seemed to be more difficult for students to
handle with since none of the SCTI” items targeting explanation or inference fell in the

lower positions of the scale.

With regard to the post-test scale of student critical-thinking performance, it was found that
the critical-thinking skills included in the SCTI were well targeted against the students’
measures (students’ scores range = -2.34 to 2.64 logits; item difficulties range = -0.91 to
1.43 logits). However, while more students have reached the upper positions of the scale
(see Figure 4.2) compared to the pre-test scale, which is rather justified by the
experimental condition, there weren’t enough items of higher difficulty targeting those
students’ measures. Based on that finding, probably items of higher difficulty would be
needed to target the students (probably from the experimental group), whose critical-
thinking performance might have been improved. What’s interesting is that items 12 and 4
targeting explanation and analysis respectively remained in the upper positions of the scale
while almost all items (1, 2, 5, 11, 13, 20) that seemed to have fallen in the group of lower
difficulty in the pre-test scale, remained in the same lower positions. On the contrary, most
of the items included in the SCTI were positioned in the middle of the post-test scale,

targeting well most of the students’ measures.

Under this framework, the two different scaled scores (pre-test and post-test scores) of
critical-thinking performance generated for each student participating in the study, were
determined by his/her competence in using the critical-thinking skills of analysis,
evaluation, interpretation, inference, explanation and self-regulation for deriving from what

he/she reads and perceives and expressing in what he/she writes and says quantity and
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quality of meaning. In fact, that kind of competence is strongly related to deep
understanding and substantive writing, both creating situations which require critical
thinking (Bean, 2011, Lipman, 1988; Paul, 2005).

In addition, reporting an overall score on student critical-thinking ability confirms that
those skills are not used in any order but they rather exist conjointly and complementarily
(e.g. Bernard et al., 2008; Ennis et al. 2004; Facione, 1990a, 2000), something that
manifests the non-linear character of critical thinking (e.g. Ennis et al., 2005, 2004, 1985;
Facione, 2000; Facione & Facione, 1996; Prawat, 1991). In proof of that, there are studies
that do record an overlapping among skills of critical thinking when performed in a
critical-thinking skills test, such as the study of Zohar et al. (1994). Instead of reporting an
overall critical-thinking score, Zohar et al. (1994) used a varimax factor analysis to yield
factor mean scores from the data obtained by the General Critical Thinking Test (GCT)
developed within their study. The test consisted of 14 items assessing performance in
seven inquiry skills included in the Biology Critical Thinking project (Zohar et al., 2014).
Based on the factor analysis results, only 10 of the 14 items were clustered in the five
factors while some items were found to be classified as representing skills of more than
one factor in relation to each item’ s corresponding skill established a priori (Zohar et al.,
1994). In that sense, some overlapping among skills of critical thinking appeared, which
was not surprising, as Zohar et al. (1994) admitted, since when solving a problem one uses
a number of skills simultaneously and it may be difficult to identify the unique effect of
each skill separately (Bailin et al., 1999a; Bernard et al., 2008; Ennis, 1991; Ennis et al.,
2005, 2004, 1985; Facione, 2000; Facione & Facione, 1996; Swartz, 2003). For avoiding
that risk, the present study concentrated on critical thinking as a collection of highly
interrelated skills, all of which are needed for understanding some material and making an
evaluative judgment, tasks that were incorporated in the SCTI. Besides, one engages in
critical thinking when he/she is asked to perform certain tasks, such as understanding some
material, making an evaluative judgment, solving a problem or making a decision (e.g.
Ennis, 1989, 1991; Fischer et al., 2009; Shim & Walczak, 2012).

The interdependence among core critical-thinking skills in the actual process of critical
thinking is reflected in many widely known standardized critical-thinking instruments (e.qg.
California Critical-Thinking Skills Test, Cornell Critical Thinking Test, Watson-Glaser
Critical Thinking Appraisal) that also chose to report an overall score of a person’s critical-
thinking skills, even if these skills are differently weighted and interpreted in each
instrument. For example, the California Critical-Thinking Skills Test (CCTST) reports an

overall score on one’s critical-thinking skills since the CCTST score is the simple sum of
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the items correct (Blattner & Frazier, 2002; Jacobs, 1995). In a similar way, both for the
Level X and Level Z of the Cornell Critical Thinking Test, one total score was
recommended using the formula rights minus one-half the number wrong (Ennis et al.,
2005, 2004, 1985). Similarly, Bernard et al. (2008), who aimed to investigate the
psychometric properties of the W-GCTA, they found that no clear subscale structure is
discernable by analyzing 60 sets (data from pre-tests and post-tests) of subscale means
contained in 60 studies. In addition, exploratory factor analysis yielded one (critical-
thinking) factor, which confirms the unidimensional structure of the WGCTA, for which
other researchers (e.g. El Hassan & Madhum, 2007) argue, as well. Various interventional
research studies (e.g. Angeli & Valanides, 2009; Blattner & Frazier, 2002) using similar
instruments, either standardized or “naturalistic” in Kind, like the SCTI developed within
the present study, have chosen to report an overall score on students’ critical-thinking
skills. For example, in the study of Angeli and Valanides (2009) the CCTST was
administered along a written essay and both individually reported an overall score on
student critical-thinking performance.

First Research Question — The contribution of the teacher professional development
programme in teaching for critical thinking to student critical-thinking outcomes:

Comparison between Groups

The present study assumed that the critical-thinking outcomes of students, whose teachers
were engaged in the teacher professional development throughout the year, would be
higher, when compared with the critical-thinking outcomes of their counterparts whom
teachers were not purposefully empowered towards teaching for critical thinking. Based on

the results of the study, the assumption was confirmed.

In particular, at the beginning of the intervention, the mean scores of the students in the
control and the experimental group were not the same since results have revealed a
statistically significant difference in the critical-thinking performance between the
experimental and the control groups. Although the difference between the mean scores of
the two groups appeared relatively small, it was statistically significant. Specifically,
students in the control group scored higher (X = 0.08) than the students of the
experimental group (X = -0.05) during the pre-test. Nevertheless, at the end of the
intervention, results have revealed statistically significant differences between the critical-

thinking performances of the two groups. In that sense, students in the experimental group
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significantly improved their critical-thinking performance ( X = 0.86) compared to their
counterparts in the control group ( X = -0.07) with a mean difference of 0.93. The same
pattern appeared when comparing the interim-test score means between the two groups.
Results have revealed a statistically significant difference between the experimental and
the control group in relation to their critical-thinking performance as measured in the
interim-testing that was used as a midway point between the pre- and post-test. In that
sense, students in the experimental group significantly improved their critical-thinking
performance ( X = 2.52) while the professional development programme was in progress

compared to their counterparts in the control group ( X = 1.87) (mean difference = 0.65).

The aforementioned findings of the study clearly indicate that students’ critical-thinking
performance both in the interim-test and the post-test was differentiated depending upon
the treatment group in which they were assigned. Students of the experimental group had
significantly better critical-thinking performance on the critical-thinking items included in
the SCTI and on the controversial issue (i.e. school-based scenario on punishment) of the
Reasoning Essay than students assigned to the control group. These findings are very
important if we consider that the intervention enacted as teacher professional development
aimed at enhancing teachers’ knowledge of, and commitment to, teaching for critical
thinking so as to improve student critical-thinking outcomes. Besides, the improvement of
student learning is an ultimate goal of teacher professional development (Creemers et al.,
2013; Desimone, 2009; Guskey, 2003; Kyriakides et al., 2017a; Munro, 1999). The
findings initially suggest that elementary teachers’ professional development in teaching
for critical thinking actually had a significant impact on their students’ critical-thinking
outcomes compared with the critical-thinking outcomes of students in the control group
whose teachers were not engaged in professional development. In particular, teachers of
the experimental classes participated in a series of 24 80-minute training sessions that were

offered on a school basis throughout a 6-month period.

Studies in the research field of critical thinking that incorporated similar experimental
designs including a kind of teacher professional development or training have reached
similar findings. For example, in the study of Zohar et al. (1994), who aimed at exploring
whether a series of critical thinking activities infused into a relevant biological topic
studied for about 24 periods could contribute, among other things, to the development of
critical thinking skills, a significant difference was observed in the posttest between the
experimental and control groups. In particular, the mean scores in the general skills

posttest were Mexperimental = 78.7 and Mcontrol = 46.5. This difference was statistically
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significant and the effect size was very large (E.S.=2.0) (Zohar et al., 1994). In the study of
Zohar et al. (1994), the teachers of the experimental classes participated in a preparation
course (eight meetings of 3 hours each) that included theoretical (e.g. “what is critical
thinking?”) and practical issues focusing on how to teach the critical thinking activities in
the subject are of Biology. Similarly, the study of Dewey and Bento (2009) revealed that
the experimental group made significantly greater gains in cognitive ability (critical-
thinking) skills over a two year period compared to the waiting list control. In the study of
Dewey and Bento (2009), teachers participated in a two-day initial training seminar
focusing on the taxonomy of thinking from Swartz and Parks (1994) and infusion lesson
design, and subsequently in another two-day training seminar focusing on metacognition,
language, and social collaboration, respectively (Dewey & Bento, 2009). The training
encouraged teachers to identify lessons across the curriculum in which they could teach
content alongside an emphasis on a specific thinking skill from the taxonomy of thinking
from Swartz and Parks (1994), which delineates, among others, the thinking skill of critical
thinking.

In rather a similar way, the study of Frijters et al. (2008) that involved some kind of
teacher training in the subject of Biology, has shown that the dialogic learning condition
(experimental group), compared to the non-dialogic (control group), resulted in a more
positive effect on the critical-thinking competences of students, both in terms of generative
fluency of reasoning and quality of value orientation. In particular, students involved in the
dialogic approach of teaching scored higher in reasoning skills in terms of producing more
positions, supportive arguments and more coordinated and subordinated arguments, than
students in the non-dialogic approach. What’s worth noting is that the particular study of
Frijters et al. (2008) did not aim at teacher professional development since teacher training
involved was simply a necessary implementation measure of the study. In this respect,
teacher’s training was limited to providing teachers with a detailed manual on certain
instruction strategies for use in the two lesson series for teaching value-loaded critical

thinking in the school subject of Biology, upon which teachers were trained for two hours.

Considering the teacher professional development programme as the condition, namely the
intervention of the study (independent variable), findings related to comparisons of critical-
thinking outcomes between groups (receiving different treatment) comply also with
findings revealed by several experimental studies in the field of critical thinking
incorporating different conditions and treatments. For example, the study of Angeli and
Valanides (2009) revealed that college students assigned to the Infusion and Immersion

teaching groups significantly outperformed those assigned to the control group. When, in
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particular, the critical-thinking performance of students in the Infusion group was
compared with students’ performance in the control group by using Cohen’s d effect size,
the effect size (Cohen’s d = 1.10) was found to be very high indicating that the critical-
thinking performance of the average dyad in the Infusion group was at 1.10 standard
deviations above the mean critical-thinking performance in the control group. In a similar
way, the study of Marin and Halpern (2011) has shown that high-school students receiving
explicit instruction in specific critical-thinking skills through a Web-based Critical
Thinking Workshop showed much larger gains than those in the imbedded instruction
group (control group) enacted as an Introduction to Psychology Workshop.

Second Research Question — Contribution of the teacher professional development
programme in teaching for critical thinking to student critical-thinking outcomes:
Comparison within Groups

The present study assumed that the critical-thinking outcomes of students, whose teachers
were engaged in the teacher professional development throughout the year, would be
higher at the end of the programme, when compared with their own initial level of critical
thinking at the beginning of the programme. Results have provided support for accepting

the assumption.

In particular, at the end of the intervention, the critical thinking-performance of students in
the experimental group was statistically significantly improved. In particular, students in
the experimental group scored higher ( X = 0.86) in the post-test measurement than in the
pre-test measurement ( X = -0.05) with a mean difference of 0.91. The same pattern was
not observed in the assessment scores of the control group. Although results have revealed
a statistically significant difference between the pre-test and post-test scores among the
students of the control group, students in the control group scored lower ( X = -0.07) in the
post-test measurement than in the pre-test-measurement ( X = 0.08) with a mean difference
of 0.16. Although the difference between the pre-test and post-test scores among the

students of the control group appears relatively small, it was statistically significant.

The aforementioned findings of the study clearly indicate that the students in the
experimental group improved their critical-thinking performance compared to their own
initial level at the beginning of the intervention. The study of Zohar et al. (1994) has
reached a similar finding since the difference in the mean scores of the experimental group
was statistically significant with a considerably large gain observed in their critical
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thinking skills at the end of the Biology Critical Thinking Project ( X = 78.2, Gain = 36.7).
Another study that incorporated teacher professional development, the study of Dewey and
Bento (2009), has also revealed an increase in the cognitive-ability mean scores over time
for the experimental group over the waiting list control. Such a fact was shown with the
mean scores at the end of the ACTS (Activating Children’s Thinking Skills) project being
higher for the experimental group compared to the waiting list control. In particular,
Dewey and Bento (2009) found an effect of condition/intervention and cognitive ability
mean scores within subjects, which accounted for 2.4% of the variance. Although small
effect sizes were noted, Dewey and Bento (2009) suggested that the two-year ACTS
intervention was linked to consistent enhanced performance on cognitive ability tests. The
present study makes the same suggestion since the teacher professional development
programme in teaching for critical thinking was linked to students’ enhanced critical-
thinking performance. In that sense, the experimental condition was beneficial for students.
In a rather similar way, the study of Frijters et al. (2008), which involved some kind of
teacher training in terms of providing teachers with a detailed manual on certain instruction
strategies for use, revealed that for students with a relatively high level of reasoning skill, a
Dialogic condition (experimental group) was more beneficial than a Non-Dialogic
condition (control group). However, the study of Frijters et al. (2008) did not implement a
pretest-posttest design for the dependent variable of generative fluency of reasoning by

which to make clear comparisons of pre-to-post test scores within the groups.

The fact that the critical thinking-performance of students in the experimental group was
significantly improved from the pre-test to post-test may relate to features of the
experimental condition. The aim of the programme was to stimulate teachers to teach
purposefully for critical thinking (sometimes differently from what they have been used to)
S0 as to improve students’ critical thinking. Besides, the improvement of student learning
is an ultimate goal of teacher professional development (Creemers et al., 2013; Desimone,
2009; Guskey, 2003; Kyriakides et al., 2017a; Munro, 1999). In that sense, teachers were
explicitly using teaching strategies for modeling certain critical-thinking skills while
students were given opportunities to master those skills and engage in challenging and rich
critical-thinking activities and tasks. As a consequence, the experimental condition did
have a relatively strong effect on the critical-thinking performance of students, meaning
that the teacher professional development in teaching for critical thinking had a significant

impact on students’ critical-thinking outcomes compared to their own initial level.

With regard to the control group, the overall picture is surprisingly clear-cut. Although the
difference in their pre-test and post-test mean scores was also statistically significant, what
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is interesting is that their critical-thinking mean score in the post-test (= -0.07) was
decreased from their critical-thinking mean score in the pre-test (= 0.08). In an effort to
explain this result, one could claim that experimental mortality could account for the
decrease in the critical-thinking mean score from pre-test to post-test among the students of
the control group. However, even if experimental mortality is a problem that may arise in
an experimental design, it is hard to examine whether and how it could count for the results
of any study (e.g. Logan, 1976). The present study maintained a standardized
administration between one testing session, in a class, and the next, in another class,
irrespective of whether the class was experimental or control, so as to safeguard the SCTI’s
reliability (Groth-Marnat, 2009; Cohen et al., 2008). Nevertheless, the lower scores in the
post-test measurement can be attributed to a possible mortality effect, if students of the
control group, who were interested in participating in the study at the beginning, and
critical thinkers enough, as it seemed, (= 0.08) did not remain as interested at the end of the
study (= -0.07). However, the possible problem of experimental mortality neither
invalidates the findings of the statistically significant (or virtually significant) difference
between the pre-test and post-test mean scores within the control group nor does it provide
any reasonable alternative explanation for that difference. A completely different finding
was revealed in the study of Zohar et al. (1994), since after the pretest-posttest
comparisons within each group it was evident that the difference in the critical-thinking
mean scores was statistically significant in both groups. Although the gain was
considerably larger for the experimental group, the results indicated that students in the
control group had also improved their critical-thinking skills to some extent (Zohar et al.,
1994). As Zohar et al. (1994) explained, this result can be attributed to the textbook both
groups used, which followed an inquiry approach, and the opportunities that the school
textbook was giving them to practise (to some extent) several skills similar to those of the
Biology Critical-Thinking project. However, this cannot be assumed with certainty for the
present study since, although the experimental and control groups were indeed using the
same school textbooks in the Language Arts course, the school textbooks did not seem to
follow an approach to critical thinking. The teacher professional development experience
of the present study has shown that lots of units, lessons, tasks and/or activities included in
the Language Arts school textbooks needed restructuring so as to be oriented towards the
critical-thinking perspective. In another perspective, data from interviews with students or
self-reported data with regard to their experience in the research could explain the lower
scores that students in the control group exhibited in the post-test measurement, something

that the present study did not employ mainly due to time constraints. In the study of Angeli
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and Valanides (2009), when student participants were asked to participate in a debriefing
session one month after the intervention to reflect upon their experience, students from the
control group stated the misconceptions they had about the research intervention, and they
seemed in most cases to be disappointed with their performance.

The Quality of Teaching for Critical Thinking

The present study considered three important key-elements for determining the quality of
teaching for critical thinking. Firstly, empirical research has minimum consistency as to
best teaching techniques or strategies that effectively enhance students’ critical thinking
(McMillan, 1987; Newmann, 1991; Tsui, 2002). Secondly, research in the field of critical
thinking considers that there are minimal requirements or principles for a critical-thinking
based instruction (Newmann, 1991; Swartz, 2003). Thirdly, teaching criteria or
instructional qualities need to be clearly determined so as to evaluate the extent to which
critical thinking is promoted in class (Newmann, 1991) and included in an observation
scheme that could be accordingly used to make the measurement of the quality of teaching
valid (Halpern, 2001; Tsui, 2002). The need for pursuing the latter was even more
strengthened by the fact that most studies incorporating teacher training and empowerment
on teaching for critical thinking (e.g. Dewey & Bento, 2009; Shim & Walczak, 2012;
Zohar et al., 1994) relied on self-reported data rather than observational data to investigate
any change or improvement in teaching practice. In particular, in the study of Zohar et al.
(1994), teachers both in the experimental and control groups reported one lesson per week,
data of which were processed by computing the frequency with which each factor appeared
in the lessons of each group. Factors derived from the framework of the Biology Critical
Thinking Project and mostly concerned teaching and learning by inquiry (Zohar et al.
1994). In a similar way, self-reported data were obtained by teacher participants in the
study of Dewey and Bento (2009) following the first and second year of the ACTS
intervention. Although teachers indicated gains in their knowledge and teaching skills,
there weren’t any classroom observations focused on the quality of the lessons delivered,
something that complicates the discussion of the results since the extent to which teachers
were integrating the principles of teaching thinking into all aspects of their practice could

not be ascertained.

Under this framework, certain principles of a critical-thinking based instruction have been

purposefully chosen and accordingly filtered and coded as teaching criteria to be addressed
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in the study, so as to measure the quality of teaching for critical thinking. In particular,
those principles concerned: (a) the explicit teaching of critical thinking (Ennis, 1989;
Marin & Halpern, 2011; McGuinness, 1999; McTighe, 1985; Swartz, 2003; Zohar et al.,
1994), (b) the integration of critical thinking into content instruction (Plath et al., 1999;
Swartz, 2003; Zohar et al., 1994), (c) the setting of a certain context (i.e. material
understanding, making an evaluative judgment, solving a problem or making a decision)
under which one would engage in critical thinking (e.g. Ennis, 1989, 1991; Facione, 2011,
Fischer et al., 2009; Shim & Walczak, 2012), (d) providing students with opportunities to
practice critical thinking in structured challenging tasks and critical-thinking rich activities
(Plath et al., 1999; Swartz, 2003; van Gelder, 2005), (e) enabling students to use the right
type of thinking at the right time for skillful critical-thinking performances (Swartz, 2003;
Willingham, 2007) by using teaching strategies and stressing the language of the thinking
process and using explicit prompts and critical concepts (Bailin et al., 1999a; Swartz,
2003), and (f) building a learning environment of thoughtfulness and self-reflection
(Newmann, 1991; Plath et al., 1999; Swartz, 2003), related to the enhancement of an
aporetic side of thought (Papastephanou & Angeli, 2007) as well.

These principles guided the construction of the Critical-Thinking Observation Tool
(CTOT). For clearly and validly determining, measuring and assessing the quality of
teaching for critical thinking, the construction of the CTOT was subject to control for
reliability and validity. To this end, the Extended Logistic Model of Rasch was used to
analyse the data obtained for the 20 items of the CTOT by the 69 classroom observations
that took place during the teacher professional development programme of the study (23
teachers x 3 observations = 69 observation occasions). Based on the results of the analysis,
all items of the CTOT appeared to fit the model and teachers performing the critical-
thinking teaching criteria included in the CTOT were ordered according to their
performance in teaching for critical thinking. Therefore, on a first level, for each teacher
participating in the study, it was possible to generate three different scaled scores (teacher
effectiveness scores obtained by the three classroom observations) of teaching quality by
calculating the relevant Rasch person estimates. Scaled scores are indeed especially
suitable for comparing group performance over time (Huang & Moon, 2009) while Rasch
is widely used by studies that similarly aim at testing the extent to which the data meet the
requirement that both the performances on each item of an instrument and the difficulties
of the relevant items form a stable sequence along a single continuum (e.g. Creemers &
Kyriakides, 2010; Kyriakides, Creemers & Anotniou, 2009; Kyriakides et al., 2014;

Kyriakides et al., 2017a). On a second level, for each teacher participating in the study, it
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was possible to generate one scaled score since logits for teacher effectiveness scores were
calculated by aggregating the person estimates (three for each teacher). In the same way,
logits for items were calculated by aggregating the items’ thresholds.

With regard to the teaching quality scale (as aggregated), results have revealed that the
critical-thinking related teaching criteria included in the CTOT were fairly targeted against
the teachers’ measures/performances (teachers’ scores range = -0.60 to 2.00 logits; item
difficulties range = -1.51 to 1.28 logits). In particular, results have shown that two teacher
participants were located in the upper positions of the scale while six items/teaching
criteria were located in the lower positions of the scale without targeting any teacher
performance. This is somehow peculiar provided that research in teacher professional
development and teacher effectiveness records a different picture with teachers’ scores
ranging lower than the difficulties of the teaching skills included in the measure (e.g.
Kyriakides et al., 2009). In the case of the present study, though, this pattern can be partly
explained. Firstly, the particular items (see Figure 4.3), that were located in the lower
positions of the scale, although they were oriented towards critical thinking, they were
related to general teaching methodology criteria, namely questioning (item 5), short
discussions in class (item 7), opportunities to practice (item 9), and formative assessment
for thinking (item 11) (see Table 4.12) which were rather more used and “consumable” by
elementary teachers. Secondly, provided that the teacher sample in the present study was
not randomly chosen from the population, since all of them volunteered to participate in
the study because they were truly interested in, and sympathetic to teaching for critical
thinking, which is an important success-factor of any research intervention in critical
thinking (e.g. Barnes, 2005; Ennis, 1997), we can assume that teacher participants were
good performers of these teaching criteria. Thirdly, what needs to be taken into
consideration is that what differentiated very good performers from just good ones in terms
of these teaching criteria was the frequency of their use. For example, all teachers may
have used challenging activities oriented towards critical thinking, as it seems, but what
differentiated one teacher from another is for how long he/she provided students with such
opportunities for practice, which is considered important for the enhancement of critical
thinking (e.g. Plath et al., 1999; Swartz, 2003; van Gelder, 2005). In that sense, if we take a
look at the frequency of these teaching criteria, that is, the respective items 6, 8, 10 and 12
on the scale (see Figure 4.3), we can see that these are located in the higher positions of the
scale targeting mainly performances of teachers in the experimental group. Placing
emphasis on the dimension of frequency that appeared to differentiate the teacher

performances is in line with the dynamic model of educational effectiveness that assumes
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that each teaching factor should be defined and measured in relation to frequency, among
other dimensions (Creemers & Kyriakides, 2008; Kyriakides et al., 2017b). In addition,
placing emphasis on the frequency of each teaching criterion observed corresponds with
what Torff and Warburton (2005) did in their study where observation schemes were used
for making assessments of critical thinking use in the classroom activity once per minute
using a 5-point Likert-type scale (5=a great deal, 4= a lot, 3=some, 2=a little, 1=not much
or a rating of ‘no teaching’). However, measurement of teachers’ use of critical thinking on
a minute-by-minute basis is considered rather difficult as well as sensitive to changes in
classroom activities even if ongoing assessment is provided. In the same context, while
item 1 (setting a context) and item 15 (think aloud technique) (see Table 4.12) are located
in the lower positions of the scale, their respective frequency items, that is, items 2 and 16
respectively, are located higher on the scale (see Figure 4.3). In addition, the fact that two
teacher effectiveness scores are located on the upper positions of the scale is rather
justified, since those belong to teachers in the experimental group, whose quality of
teaching was gradually improving, as a result of their engagement in the professional
development programme in teaching for critical thinking. Those teachers, in particular
come from the same school, and they were collaborating during the lifespan of the

programme in teaching for critical thinking.

Under this framework, the study managed through the CTOT to report a valid score on the
quality of teaching for critical thinking, which was determined by the teacher’s
competence to perform well, both in terms of quality (properties of the criterion itself as
discussed in the literature) and frequency (how many times or for how long present), on
certain teaching criteria. Those teaching criteria concerned: (a) Setting a purposeful
critical-thinking context, (b) Providing the critical-thinking objective(s) of the lesson and
challenging students to identify them through certain activities, (c) Using purposeful
questioning so as to provoke thinking, (d) Encouraging short discussions so that students
express their point of view on issues, concepts and ideas, (e) Providing students with
opportunities to practice critical thinking in structured challenging tasks and critical-
thinking rich activities, (f) Using formative assessment for thinking in terms of providing
purposeful feedback in students’ critical-thinking outcomes, (g) Modelling discrete
thinking-skills processes through thinking diagrams by stressing the language of the
thinking processes and using explicit critical-thinking prompts, (h) Modelling discrete
thinking-skills processes through the “thinking aloud” technique by stressing the language

of the thinking process, (i) Motivating and encouraging students to think critically, and (j)
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Building a learning environment of thoughtfulness encouraging students to be positively
disposed towards critical thought and self-reflection.

In that sense, generating a valid score for the quality of teaching for critical thinking for
each teacher participant was of great importance for the purposes of the study since
changes or improvements in the teaching practice throughout the programme could be
subsequently investigated.

Third Research Question — Contribution of the teacher professional development
programme in teaching for critical thinking in the teachers’ quality of teaching with
regard to the promotion of critical thinking

Any approach to professional development is based on the assumption that teacher
improvement efforts should aim at the development of teaching skills that relate to positive
student learning outcomes (Creemers et al., 2013; Kyriakides et al., 2017a). In that sense,
the professional development programme of the study aimed at developing teaching skills
related to the promotion of critical thinking for achieving gains in student critical-thinking
outcomes. Based on the integrated approach to professional development, the main
elements of which concerned providing teachers with the scientific knowledge base on the
one hand, and encouraging their critical reflection upon that knowledge, on the other
(Creemers et al., 2013), the programme focused on progressive improvement of instruction
through developing teachers’ critical thought (Paul, 2005). The results of the study have
shown that on completion of the professional development programme in teaching for
critical thinking, teachers of the experimental group have indeed improved the quality of

their teaching with regard to the promotion of critical thinking.

In particular, at the beginning of the intervention, the mean scores of the teachers in the
control and the experimental group were almost the same and results did not reveal a
statistically significant difference at .05 level between the experimental ( X =-0.04) and
control ( X =0.01) groups in relation to the quality of their teaching skills. In that sense,
teachers were located approximately at the same level of teaching quality at the beginning
of the intervention. At the end of the intervention, results revealed statistically significant
differences at .05 level between the teacher performances related to the enhancement of
critical thinking of the two groups. In that sense, the teaching skills of teachers in the
experimental group ( X = 2.23), who were engaged in professional development, gradually
improved from the beginning of the intervention till the end of the professional
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development programme compared with the teaching skills of teachers in the control group
( X =0.06), who did not receive any training or support. In a similar way, but based on the
qualitative analysis of self-reported data obtained by teachers in the experimental and
control groups, the study of Zohar et al. (1994) has shown that the high-school teachers of
the experimental group have improved their quality of teaching in terms of emphasizing
the inquiry aspects in the Biology lessons compared with the teachers in the control group,
who emphasized the more descriptive ones. Similarly, the study of Gul et al. (2014) has
shown that faculty members in the experimental group have improved their facilitation
skills related to the teaching of critical thinking but when compared with the control group,
the improvement observed was statistically significant only for two teaching criteria, the
ones concerning “encouraging students to ask questions” and “reduction in dictation of
notes.” Furthermore, the finding of the present study is in accordance with findings
reported by similar studies incorporating teacher professional development, mainly from
the field of teacher effectiveness, that reveal bigger effects for teachers undergoing
professional development on improving their teaching skills compared with teachers in a
control group (e.g. Kyriakides et al., 2017a). In particular, the study of Kyriakides et al.
(2017) has shown that during the three school years of the teacher professional
development based on the dynamic approach, none of the teachers of the control group

managed to move from one stage of effective teaching to another.

In addition, results of the present study revealed that teachers of the experimental group
managed to improve the quality of their teaching towards critical thinking ( X =2.23)

compared to their own initial level ( X =-0.04) at the beginning of the intervention with a
statistically significant difference at .05 level (observed mean difference = 2.27).
According to the results, the exceptionally high t statistic (t = 86.176, df = 204, p < .000)
shows that teachers in the experimental group significantly improved their teaching quality
from the first to the third classroom observation and performed better, both in terms of
quality and frequency, on the teaching criteria included in the CTOT. The exceptionally
high t-statistic may relate to features of the experimental condition and therefore it can be
explained by two particular key-elements of the teacher professional development
programme: (a) the activities in which teachers were engaged during the training sessions
in relation to the source material provided, and b) the role of the programme’s facilitator.
On the one hand, during the training sessions teachers were engaged in challenging
practical activities through which they could apply the new knowledge and/or obtain
practical examples of how this new critical-thinking knowledge could be used in class. At
the same time, they were encouraged to experiment with different teaching strategies,
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tactics and/or material to teach for critical thinking in their classes. And further, they could
analyze their findings collaboratively (either with the principal researcher and/or with
colleagues — teacher participants in the programme) so as to re-orient their teaching
practice and gradually explicate their own personal theory of teaching for critical thinking.
In addition, teachers were encouraged to systematically reflect and analyze their existing
knowledge of critical thinking as well as their understanding of teaching for critical
thinking throughout the programme. On the other hand, the facilitator of the programme
was supportive in that she was providing assistance with a variety of resources while she
had an ongoing communication with the teachers of the experimental group via telephone,
emailing, Skype meetings and/or meetings during afternoon hours, if requested, for further
assistance. In addition, during the classroom observations, the facilitator provided teachers
with constructive feedback and concrete, practical suggestions while discussing with them
any difficulties faced during their teaching; thus a kind of trust was built among teacher
participants and the facilitator. Moreover, the facilitator was always available to support
teachers in teaching for critical thinking since she was completely devoted to the
programme. Provided that research has proven that there is a strong and significant
relationship between professional development and teachers' practices while dramatic
changes emerge only when experiences become deeper and more sustained (Supovitz &
Turner, 2000), the study assumes that the professional development experience employed
was indeed intense and beneficial for teachers. Under this framework, teachers in the
experimental group managed to improve their teaching quality compared to their own
initial level, meaning that they became more effective in orienting their lesson towards
critical thinking, engaging students in productive critical-thinking work, using teaching
strategies for modeling critical-thinking skills and processes and building a learning
environment of thoughtfulness. This finding is highly consistent with the findings of
several studies in the research field of critical thinking incorporating one way or another
teacher training (e.g. Dewey & Bento, 2009; Gul et al., 2014; Yeh, 2006), that report
improvement in personal teaching efficacy. In particular, the study of Yeh (2006) has
revealed that guided practices, which were integral parts of the “Computer Simulation for
Teaching General Critical-Thinking Skills” programme and led to reflective teaching and
mastery experiences, substantially contributed to the preservice teachers’ improvement in
personal teaching efficacy within the context of critical-thinking based instruction during
the simulated teaching based on a pretest vs posttest score on personal teaching efficacy.
Similarly, based on the analysis of self-reported data obtained by teachers in the

experimental group, the study of Dewey and Bento (2009) revealed that teachers identified
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a range of new teaching techniques which they felt had enhanced their practice, such as
thinking diagrams, the use of structured group work and a protected time for children to
think. In a similar way, the study of Gul et al. (2014) revealed positive changes in the
pedagogical skills of educators in the experimental group while a statistically significant
increase was noted in the educators’ ability to use higher-order questions after they had
completed the intervention.

Apart from analyses (t-test paired samples) used to examine the improvement of the
quality of teaching throughout the year, a linear regression was calculated so as to
investigate how well the treatment group in relation to other teacher background
characteristics (e.g. teaching experience, teacher education level) predicted the value of the
teaching quality. Findings revealed that more than four fifths (87.2%) of the variance in the
teaching quality was explained by the treatment group, meaning that the teacher
professional development programme in teaching for critical thinking strengthened the
possibility of, or was linked to, the improvement of the quality of teaching for critical
thinking. Therefore, the experimental condition was beneficial for teachers provided that
the aim of the programme was to stimulate them to teach purposefully for critical thinking
(sometimes differently or more purposefully from what they have been used to) in order to
enhance their students’ critical thinking. To further inform the inquiry, the first teacher
effectiveness score (teaching quality 1), as measured in the first classroom observation and
additional teacher-related explanatory variables (i.e. total years of teaching experience,
years of teaching experience in 5" or 6" grade, education level, previous training in critical
thinking) were used along with the treatment group to examine how well they predict the
teaching quality. Results have revealed that the treatment group remained a very good
predictor while the teaching quality as measured in the first classroom observation
appeared to be a good predictor of the final teaching quality (as measured in the third
classroom observation) as well. Nevertheless, the treatment group had obviously a bigger
strength (b=0.953) than the initial teacher performance (teaching quality 1) (b=0.285).
Furthermore, although all other teacher background characteristics were found to be related
to the quality of teaching for critical thinking, their strengths (beta coefficients) were
relatively small, in relation to the strength of the treatment group, thus their contribution to
the prediction of the teaching quality was minor. Importantly, not all predictors were found
to contribute positively to the quality of teaching. In particular, results have shown that
teaching experience contributed negatively to the quality of teaching. The fact that the total
years of teaching experience was negatively associated with the quality of teaching for

critical thinking while the number of years teaching at a particular grade (5" or 6™ grade)
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was not at all related, is quite interesting. A similar finding was found in the study of
Huang and Moon (2009), who concluded through multilevel analyses that the teacher
variables of education level and total years of teaching experience were not statistically
significant. However, Huang and Moon (2009) found that more than five years of teaching
at the grade level was statistically significant for student achievement gains. Their finding
suggests that experienced teachers teaching at a specific grade level could have a large
effect in countering the effects of the widening achievement gaps (Huang & Moon, 2009).
With regard to the overall years of teaching experience, findings from the study of
Supovitz and Turner (2000) have also shown that teaching experience was negatively
associated with the classroom culture while it was not associated with the quality of
teaching related to inquiry-based teaching practices in the framework of their study. And
further, Supovitz and Turner (2000) have found that teachers' content preparation and
positive disposition towards reform and professional development were the most powerful
influences on the teaching practice, elements that the present study also pursued. Besides,
teacher participants’ positive disposition towards self-direction of change in practice
provided an impetus for their involvement in the programme, something which is praised
in the field of professional development in general (e.g. Barnes, 2005; Karagiorgi &
Symeou, 2007; Koutselini, 2015; Munro, 1999). In that vein, the logic that maintains that
the more years of experience a teacher has, the more effective the teacher should be in
teaching does not seem to apply in the framework of teaching for critical thinking. This is
in line with what Facione (1990c) claimed years ago, that who teaches critical thinking, in
terms of teaching experience or educational level in the case of the present study, is less
important than knowing how to teach it. In another sense, teacher participation in
professional development courses is needed despite how long their teaching experience is
(Kyriakides et al., 2017a), something that the present study applauds. The finding of the
present study related to the strong impact of the teacher professional development
programme on the quality of teaching for critical thinking stresses that need. And further,
this finding is in line with what research in the field of professional development as well as
teacher effectiveness has proven: Teacher professional development programmes have a
positive impact on strengthening teachers’ knowledge of the concept under study, be it
critical thinking or learning in general, and the application of this knowledge to practice
(e.g. Barnes, 2005; Dewey & Bento, 2009; Kyriakides et al., 2017a; Munro, 1999;
Supovitz & Turner, 2000) provided that teachers are truly interested in the concept under
study (e.g. Barnes, 2005), positively disposed towards professional development (e.g.

Karagiorgi & Symeou, 2007) and fully committed. In addition, the fact that the
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improvement in the quality of teaching was an outcome of the treatment, that is, the
teacher professional development programme developed in the present study, provides
further support for what research have years ago shown; when teachers are given ongoing
developmental opportunities to (re)act and (re)think in actual classrooms on how to teach
for critical thinking, instructional effects become even stronger (Barnes, 2005; Flores et al.,
2012; McGuinness, 1999; Paul 2005).

Another interesting finding of the present study concerned the statistically significant
improvement observed in the teaching quality of the control group at the end of the
intervention. Nevertheless, what differed from the improvement pattern observed in the
experimental group was that teachers in the control group did not increase their teaching
quality from the first observation (X =0.01) to the third ( X =0.06) (observed mean
difference = 0.05) to the same extent as teachers of the experimental group did. The
improvement cannot be attributed to training or support, since teachers of the control group
were not engaged in professional development in teaching for critical thinking. Therefore,
the observed improvement could be attributed to their teaching experience. However,
teaching experience alone without any kind of teacher professional development does not
contribute to the improvement of teaching skills (Cakir & Bichelmeyer, 2016; Kyriakides
et al.,, 2017a). To this end, the improvement of the teaching quality of teachers in the
control group could be rather attributed to the “Hawthorne effect”, based on which teachers
of the control group may have altered their teaching behavior due to their awareness of
being observed. Although teachers in the control group (as well as in the experimental
group) were not aware of the critical-thinking requirements filtered as teaching criteria
included in CTOT, the possibility of the Hawthorne effect during the three classroom
observations could not be ruled out as the participants were not blinded to the purpose of
the research study. Besides, from an ethical perspective, all 23 teacher participants were
informed of the purpose from the very beginning of the study and the research procedures
so as to assure that only those who shared the same interest with the principal researcher

with regard to teaching for critical thinking would participate.
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Fourth Research Question — Proportion of variance in student critical-thinking
outcomes attributable to student background characteristics, teacher characteristics,
and the professional development programme effects

To ascertain if the improvement of students’ critical-thinking outcomes was a function of
the impact of the intervention and/or the teaching quality gradually improving, in relation
to other student background characteristics, a multilevel analysis was employed. For, data
were nested, namely, students within classrooms/teachers, thus there was a need to explore
the extent to which the differences in student critical-thinking performance between the
experimental and control groups were accountable for by factors related either to the class
and teacher or student characteristics through multilevel analysis. That kind of analysis
enabled the exploration into the nature of improvement between the groups across the
period of the professional development programme. In that sense, the use of multilevel
modelling disentangled the student, classroom (teacher), and school variance components.
Multilevel modelling has become increasingly applied to education studies, explicitly
taking into account the nested nature of the data, avoiding issues such as aggregation bias
and the misestimating of standard errors (e.g. Huang & Moon, 2009; Kyriakides et al.,
2009; Kyriakides et al., 2017a; Kyriakides et al., 2017b). In the present study, students

(level-1) were nested within classrooms/teachers (level-2).

According to the results of multilevel analysis, a large proportion of variation in student
critical-thinking performance in the unconditional model (model zero) indicated that the
bulk of variance was attributable to student characteristics (58.44%) and teacher
characteristics (41.56%). Surprisingly the variance at the teacher level was high enough,
something that is not usually seen in educational studies partitioning the variance among
students, classrooms and teachers (e.g. Huang & Moon, 2009; Kyriakides et al., 2017b).
Subsequently, in model 1, results have shown that adding students’ critical-thinking score
in the pre-test as well as students’ critical-thinking score in the interim-test almost
effectively halved the variance at the student-level (22.63%), significantly improving the
model fit, since model 1 explained 34.51% of the total variance of the student critical-
thinking performance. And further, most of the explained variance was at the teacher-level
(42.86%). Using the students’ critical-thinking performance as measured in the pre-test
showed the importance of controlling for previous achievement in assessing value-added
models, since a large part of the variance can be attributed to factors that occurred in prior
years, as Huang and Moon (2009) assert. In a similar way, Angeli and Valanides (2009)
have controlled for students’ prior achievement in critical thinking and have used it as a

covariate so as to examine whether it affects the students’ critical-thinking outcome at the
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end of the intervention. Based on the results of a one-way analysis of covariance, the
covariate was found to be significant, F(1, 67)=7.56, P < 0.01, partial »* =0.10, indicating
that students (dyads) with better critical-thinking scores (as measured by the CCTST, a 34-
item multiple-choice test) had better critical-thinking performance than students (dyads)
with lower critical-thinking pre-scores (Angeli & Valanides, 2009). Similarly Bensley et
al. (2010) have controlled for psychology students’ prior learning experiences related to
the number of psychology courses taken and have used it as a covariate so as to examine
whether it affects students’ argument analysis at the end of the intervention. Based on their
results, the covariate was found to significant, F(2, 40) = 12.24, p < .001, #° =.38,
indicating that the CT-infused class having taken more psychology courses had
significantly greater gains in argument analysis. In another sense, using the students’
critical-thinking performance as measured in the interim-test was also important since it
somehow revealed that a large part of the variance was attributed to factors occurring
throughout the lifespan of the teacher professional development programme. Besides, the
interim test was used as a midway point between the pre- and post-test mainly for
reflectively exploring whether students were improving their critical-thinking skills while
the programme was still in progress. In addition, for model 1, other student background
characteristics (e.g. sex, academic achievement, free-time activities, and parents’ education
level) that were available were taken into account, since in appraising instructional effects
there is a need to emphasize the impact of these effects in relation to various student-
related characteristics (e.g. sex, academic performance), as Tiruneh et al. (2014) underline.
In the same vein, after finding a statistically significant variability among effect sizes of
different studies in the meta-analysis (Q-statistic=137.96, p-value=0.000), Niu et al. (2013)
examined whether certain variables (e.g. treatment length, participants, experiment
context) accounted for the variability in the effect sizes. Similarly, the validation studies of
the CCTST (Facione, 1990c) examined whether certain instructor-related variables (e.g.
gender, the number of years of college level teaching experience), could act as factors that
might plausibly have an effect on the development of students' critical thinking skills by
performing one-way analysis of variance. However, in the present study, none of the
student-related variables that were entered one by one were found to have an effect on
students’ critical-thinking performance apart from the variable “reading books”, the
parameter estimate and standard error of which were 0.068 (0.024). With regard to this
finding, research in the field of critical thinking links literacy to critical thinking ability
(Marin & Halpern, 2011). In fact, a student’s reading comprehension and facility with

language and writing conventions may be closely connected with his/her ability to
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demonstrate, develop, and apply critical-thinking skills (Marin & Halpern, 2011; Paul,
1992). In this respect, mastery of language contributes significantly to critical thinking
(Paul et al., 1997). In that vein, findings of the present study suggest that reading literature
can help students to develop certain critical-thinking skills. This is in accordance with the
conceptualization of critical-thinking performance that the study adopted, which is
determined by the quantity and quality of meaning that the student derives from what
he/she reads and perceives (deep understanding) and that he/she expresses in what he/she
writes and says (substantive writing) (Bean, 2011; Lipman, 1988; Paul, 2005) by
competently using a combination of core critical-thinking skills. Based on the results of
multilevel analyses for model 1, the use of both students’ pre-test critical-thinking
performance and student background characteristics, such as reading books during their
free-time, illustrated why it was important to include these student-related variables in
assessing instructional effects, as these variables accounted for a quite respectable

proportion of variance, which needed to be attributed correctly.

Results emerged from the subsequent different versions of model 2 that were established to
examine whether the student critical-thinking performance was accountable for by factors
related to teacher characteristics, namely the quality of teaching, and other available
teacher-related variables (e.g. teaching experience, previous training in critical thinking),
as well as the treatment were quite interesting. Firstly, in model 2a, results have shown that
adding the quality of teaching for critical thinking (as emerged from the aggregation of the
three teaching qualities — effectiveness scores for each teacher) effectively increased the
explained variance of student critical-thinking performance (57.7%) with the variance at
the teacher level (19.85%) and the student level (22.45%) being almost the same. In this
respect, the teaching quality was found to be strongly associated with student critical-
thinking performance showing that way the importance of the contextual — instructional
effects on student learning. This finding is in line with several educational studies that
revealed positive effects of instruction on student critical-thinking outcomes, especially
when teachers are given on-going opportunities for reflection and action (e.g. Flores et al.,
2012; McGuinness, 1999; Paul 2005). In addition, that finding is strongly related with a
common assumption in the field of critical thinking, that critical thinking can be developed
or can fail to improve depending on the quality of the instruction (Insight Assessment,
2015). Besides, teachers, if supported, can design their instruction so as to motivate their
students’ impulsive initiation in a more self-conscious way, such that good critical-thinking
practice is encouraged and poor practice is dropped (Bailin et al., 1999a; Swartz, 2003). In

addition, this finding should be considered by taking into account research outcomes and
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conclusions stressing that the teacher and consequently the teaching quality account for
more than the school or the educational system in student achievement (e.g. Creemers &
Kyriakides, 2008). However, this finding should be interpreted cautiously taking into
consideration the profile of teacher participants as well as the small teacher and student
sample size of the present study. On the one hand, teacher participants were truly interested
in, sympathetic to teaching for critical thinking, and willing to (learn how to) do so, which
is required for better results and instructional effects (e.g. Barnes, 2005; Ennis, 1997) and
on the other hand, they were positively disposed towards professional development and
self-direction of change, something that makes the professional development experience
more beneficial (Barnes, 2005; Karagiorgi & Symeou, 2007; Munro, 1999) in terms of

improving the quality of teaching.

Despite the fact that the quality of teaching was found to be strongly associated with
student critical-thinking performance none of the teacher background characteristics that
were entered one by one were found to have an effect on the students’ critical-thinking
outcomes. This finding is in line with findings from several educational studies showing
that certain teacher characteristics such as teaching experience, degree, and primary
teaching field do not have effects on student achievement (Cakir & Bichelmeyer, 2016;
Huang & Moon, 2009). Or, to put it in another way, teaching experience alone without any
kind of teacher professional development does not contribute to the improvement of
student performance and/or teaching skills (Cakir & Bichelmeyer, 2016; Kyriakides et al.,
2017a). Based on that assumption, it’s not a coincidence that findings of the present study
have shown that a big proportion of the variance in the teaching quality was explained by
the treatment group, meaning that the teacher professional development programme in
teaching for critical thinking strengthened the possibility of the improvement of teacher

participants’ practice in class.

Secondly, in model 2b, results have shown that removing the quality of teaching for critical
thinking and adding the treatment group (experimental or control) effectively increased the
explained variance of student critical-thinking performance (75.14%) with the variance at
student level (22.63%) being almost the same as in model 2a and the variance at the
teacher level (2.23%) to fall since a high proportion of variance was explained. In this
respect, the treatment group was found to be highly associated with student critical-
thinking performance, meaning that the experimental condition did a relatively strong
appeal on students’ critical-thinking outcomes, showing that way the importance of the
contextual effects on student learning. In that sense, the teacher professional development

in teaching for critical thinking had actually a significant impact on students’ critical-
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thinking outcomes. Thirdly, in model 2c, results have shown that adding both the quality of
teaching for critical thinking and the treatment group (experimental or control) did not
change the explained variance of student critical-thinking performance (75.51%). The fact
that in model 2c the teaching quality was not found to be associated with student critical—
thinking performance can be attributed to the phenomenon of multicolinearity (Creemers et
al., 2010) since the predictor variable of teaching quality could be linearly predicted from
the second predictor variable, that is, the treatment group (experimental or control) with a
substantial degree of accuracy. The gradual improvement of the quality of teaching
towards critical thinking was the outcome of teachers’ engagement in the teacher

professional development programme. In this respect, Model 2c was rejected.

The intervention did reach an optimal point since multilevel analyses have shown that
almost 75% of the total variance of student critical-thinking performance as measured in
the post-test was explained while most of the explained variance was at the level of the
student, who participated either in the control or experimental group. Results emerged have
shown that the treatment group (experimental or control) had a statistically significant
effect at the .05 level on student critical-thinking performance (post-test). This finding
suggests that the experimental condition was beneficial for students since teachers in the
experimental classes were stimulated to teach purposefully for critical thinking (sometimes
differently from what they have been used to) in order to enhance their students’ critical-
thinking skills. Besides, research has shown that although critical thinking is significantly
anchored within curricula, it is not supported and taught systematically in daily instruction
since teachers are not educated in critical thinking or have no instructional resources to
integrate critical thinking into teaching (Astleitner, 2002). The fact that the teacher
professional programme of the study aimed to support teachers to systematically,
purposefully and explicitly teach for critical thinking in class in order to enhance their
students’ critical thinking by providing them with instructional resources to do it, appears

to explain the statistically significant effect.

Nevertheless, the exceptionally high variance of the student critical-thinking performance
that is explained by the treatment group can relate, or be attributed, to certain features of
the experimental condition. On the one hand, most of the teachers in the experimental
classes were strongly committed to the programme since from the very beginning they
volunteered to participate because they were truly interested in, sympathetic to teaching for
critical thinking, and willing to (learn how to) do so (Barnes, 2005; Ennis, 1997). Research
has shown that when teachers are positively disposed towards professional development

and self-direction of change and development in practice, the professional development
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experience becomes more beneficial (Barnes, 2005; Karagiorgi & Symeou, 2007; Munro,
1999). On the other hand, and because of the teachers’ positive disposition, experimental
classes incorporated an environment of thoughtfulness, something that helped students to
be more positively disposed towards critical thinking. In fact, research has shown that the
more the classroom incorporates an environment of thoughtfulness and self-reflection, the
more open students will be to valuing good thinking (Newmann, 1991; Papastephanou &
Angeli, 2007; Plath et al., 1999; Swartz, 2003). In addition, teachers designed lessons for
explicitly teaching for critical thinking in order to help their students acquire and use in-
depth knowledge and critical-thinking skills so as to solve higher-order tasks and
challenges (Newmann, 1991). And further, students in the experimental classes were
purposefully given ongoing opportunities to practice critical thinking through challenging
and rich critical-thinking activities, something that turned out to be beneficial as well
(Plath et al., 1999; Swartz, 2003; van Gelder, 2005). In another aspect, the frequent
presence of the principal researcher — facilitator in the experimental classes not only for
observation purposes but also for co-teachings with teachers could have motivated students
towards thinking more critically or at least towards being more actively disposed to do it.
Besides, as Tsui (2002) maintains, some student background characteristics, such as
motivation or academic preparation may enable students, who report the greatest growth in
critical thinking, to be most affected by the critical-thinking based instruction.
Nevertheless, students’ attitudes, motivations, or self-perceptions of themselves as learners
during the intervention, that could possibly interpret (or not) the variance of the student
critical-thinking performance explained by the treatment group, were not obtained within
the present study. In the study of Angeli and Valanides (2009), when students were asked
to participate in a debriefing session one month after the intervention to express their
thoughts and reflect upon the intervention, most of them were positively disposed towards
their experience and admitted that they had gained insights about the dynamics involved in
the critical-thinking process. The same study revealed that students assigned to the three
teaching groups (general, infusion, immersion) exhibited more precise understandings of
critical thinking than students assigned to the control group (Angeli & Valanides, 2009).
Dewey & Bento (2009), who took care to act in a similar way and get students’ reflections,
surprisingly concluded that children in both the experimental and control groups had more
negative self-perceptions of themselves as learners at the end of the intervention. In either
case, data from interviews with students or self-reported data could explore the depth and
the quality of students’ experience in the programme and explain that way, the high

variance of the student critical-thinking performance explained by the treatment group.
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In addition, the exceptionally high variance of the student critical-thinking performance
that is explained by the treatment group can be attributed to other factors that were not
thoroughly examined in the present study. Although data with regard to student
background characteristics were obtained and provided information about parent-related
variables, some of those variables were not manipulated as aspects of, and/or sound
composite measures for estimating, the socioeconomic status (SES) that could probably
have an effect on students’ critical-thinking outcomes. On the contrary, these student-
related (e.g. leisure time, educational opportunities) and parent-related variables (e.g.
mother and father’s education level, mother and father’s job, quality time with parents)
were entered one by one in the multilevel analysis, results of which showed that they had
no statistically significant effect on student critical-thinking performance apart from the
variable “student reading books.” If these variables were used as composite measures
aiming to incorporate several domains of information into a singular (i.e. scalar) quantity
for estimating SES, results might have been different. For, SES, as a nuisance variable,
should be controlled for or eliminated as a potential explanation of research findings since
it remains as one of the most commonly used contextual variables in education research
(e.g. Creemers & Kyriakides, 2010; Huang & Moon, 2000).

Despite the exceptionally high variance of the student critical-thinking performance
explained by the treatment group, which should be viewed with caution, what the present
study’s findings actually revealed is that a well-planned and concerted teacher professional
development programme based on an integrated approach to professional development
(Creemers et al., 2013) can have an impact on student critical-thinking outcomes. This is
consistent with meta-analytic studies’ findings that confirm that critical-thinking teaching
interventions can gradually improve students’ critical-thinking skills (e.g. Abrami et al.,
2008; Bangert-Drowns & Bankert, 1990; Niu et al., 2013).

Fifth Research Question — Contribution of the teacher professional development
programme in teaching for critical thinking in the teachers’ perceived ability to, and

meaning-making towards, teaching for critical thinking

Qualitative data obtained by the responses of teachers in the experimental group in the
teacher reflections’ questionnaire as well as by the reflective journal of the principal
researcher evidences a positive impact of the professional development programme in

teaching for critical thinking on teachers across a range of aspects from new and alternative
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teaching practices to changes in professional perceptions. Such findings resonate with
research in the field of critical thinking and professional development growth (e.g. Dewey
& Bento; 2009; Zohar et al., 1994; Yeh, 2006) and research in the field of teacher
professional development in general (e.g. Antoniou et al., 2011; Kyriakides et al., 2017a).

On a first level, qualitative data analysis offered rich evidence on the presuppositions or
minimal requirements and principles of a critical-thinking based instruction. The most
important ones that emerged concerned the principle of purposeful instruction oriented
towards the critical-thinking objective, and the principle of explicit instruction of critical
thinking skills infused directly into content instruction. On the one hand, teachers have
come to realize that there is always a need to purposefully teach for critical thinking, in
terms of purposefully choosing learning strategies, tasks and activities aiming at certain
critical-thinking skills and processes. This finding is consistent with theoretical and
empirical claims stressing that students will not eventually and spontaneously become
good critical thinkers unless there is a deliberate critical-thinking based instruction (Angeli
& Valanides, 2009; Astleitner, 2002; Garside, 1996; Halpern, 1998; Kennedy et al., 1991;
Prawat, 1991; Swartz, 2003). This is because a purposeful lesson design leads to a
purposeful instruction, which in turn facilitates the process of teaching for critical thinking
for better critical-thinking outcomes (e.g. Barak et al., 2007; Nickerson, 1984; Sternberg &
Bhana, 1986). On the other hand, the qualitative data highlighted that teachers felt that the
principle of explicit teaching for critical thinking was key in integrating critical-thinking
objectives in their lessons. . Teachers became more aware of the need to teach critical
thinking explicitly by using teaching strategies (e.g. thinking diagrams) and appropriate
language of the critical-thinking processes and explicit prompts, which was identified as
assisting that kind of teaching. This is highly consistent with theoretical claims and
research findings indicating that stressing the language of the thinking process and using
explicit verbal prompts and critical-thinking concepts are helpful for the enhancement of
students’ critical thinking (Bailin et al., 1999a; Shim & Walczak, 2012; Swartz, 2003). In
addition, teachers have come to realize that students need opportunities to practise critical-
thinking skills in challenging ways and activities other than discussions in class, which are
usually “consumable” in a Language Arts lesson. In accordance to that, research has shown
that the more supported and challenged students are to practise the critical-thinking skills,
the stronger these skills become (Keeley et al., 1982; Insight Assessment, 2015).
Moreover, this finding is in line with theoretical claims determining the explicit teaching
for critical thinking as a minimum requirement for a critical-thinking based instruction
(Ennis, 1989; McGuinness, 1999; McTighe, 1985; Swartz, 2003). And further, this finding
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is highly consistent with findings from several research studies (e.g. Angeli & Valanides,
2009; Besnley et al., 2010; Marin & Halpern, 2011; Zohar et al., 1994) and meta-analyses
in the field of critical thinking (e.g. Abrami et al., 2008; Tiruneh et al., 2014) that provided
support for the effectiveness of explicitly teaching for critical-thinking skills infused
directly into content instruction. For, as research findings reveal, the teaching for critical-
thinking skills should be transparent and followed by guided practice and use in a range of
contexts (Dewey & Bento, 2009) while teachers have a coaching role (McGuinness, 1999).

From another point of view, in an effort to understand how teacher participants explored
their conceptions about (teaching for) critical thinking and refined critical-thinking
principles into practice, rich qualitative data on teachers’ misconceptions of (teaching for)
critical thinking in general, and in the context of the elementary subject area of Language
Arts in particular, were obtained. On a first level, instances of teachers’ conceptualizing
critical thinking in a rather confusing and misleading way, which were recorded
throughout the lifespan of the professional development programme, revealed important
teacher misconceptions mostly related to the interpretation of critical thinking as a purely
subjective judgment, as solely argumentation, as questioning, judging and having doubts
about everything, as a complex kind of thinking related to “thinking a lot”, as problem
solving or problem-based learning. This finding is not surprising; on the contrary, it is
highly consistent with findings reported by studies in the field of critical thinking stressing
that precise understandings of critical thinking and teaching requirements to promote
critical thinking by teachers remain unclear (Astleitner, 2002;Paul et al., 1997; Stapleton,
2011). And further, research has shown that teachers are not well-informed or educated on
how to foster critical thinking in their students (e.g. Astleitner, 2002; Paul, 2005; Paul et
al., 1997; Stapleton, 2011) and/or resistant to teaching for critical thinking (e.g. Ruggiero,
2003; Savage, 1998).

In this respect, revealing and understanding teachers’ misconceptions of critical thinking
was important not for replacing them with appropriate expert knowledge but for adapting
and/or changing them through reflection and critical thought (Paul, 2005), which is in line
with the constructivist premise that learning is all about adapting prior knowledge in a
personal and meaningful way (Koutselini, 2008b, 2013, 2015). From another view,
adapting teachers’ prior knowledge on critical thinking was an impetus for changing their
teaching practices towards critical thinking since, when teachers have a vague notion of
critical thinking they cannot easily design effective teaching lessons for promoting critical
thinking (Paul et al., 1997; Paul, 2005). During the programme, an increased awareness of

what critical thinking entails was noticed across all teacher participants. This in turn meant
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that teachers were gradually placing a greater value, than before, on explicitly integrating
core critical-thinking skills within the existing Language Arts curriculum, which enabled
them to successfully remodel lessons by infusing critical-thinking objectives. This was of
great importance provided that most teacher participants were negatively disposed towards
the use of the new Language Arts Curriculum, which was developed under the recent
reform of the National Curricula in Cyprus. On the contrary, at the beginning of the
programme most of them expressed a strong reliance on their empirical knowledge and
teaching experience in terms of planning, designing, and teaching for critical thinking.
Nevertheless, research has shown that teaching experience is negatively associated with the
quality of teaching (Huang & Moon, 2009; Supovitz & Turner, 2000) for which findings of
the present study (see third research question) provide support. Gradually placing a value
on explicitly integrating critical thinking in their teaching by using the existing Language
Arts Curriculum as well as the Critical-thinking Curriculum developed within the study
shaped their perceived ability to teach for critical thinking to a large degree. This is in
accordance with what Behar-Horenstein and Niu (2011) maintained that to emulate critical
thinking in their teaching practice, teachers should be able to differentiate ordinary
thinking from critical thinking, and they should be able to “understand processes that
constitute critical thinking” (p. 27) so as to employ appropriate teaching strategies. In fact,
an underlying consistency across the qualitative data concerned the use of new and
alternative teaching techniques and strategies for enhancing students’ critical thinking. In
accordance to that, research findings have shown that students’ critical thinking can be
enhanced only when teachers have in-depth understanding of what critical thinking entails
or is about and consequently can effectively integrate critical-thinking principles in their
teaching (Facione, 1990c; Flores et al., 2012; Paul, 2005). In addition, during the
programme teachers became more self-reflective of their teaching in terms of identifying
and evaluating the critical-thinking skills integrated in their teaching. This finding is in line
with the finding revealed in the study of Dewey and Bento (2009) in that teachers became

more evaluative of their professional practice.

Limitations of the Study

As with all experimental studies, there are several limitations in the present study. Firstly,
limitations are inherent in the use of a quasi-experimental research design, which do not

permit the causal attributions afforded in longitudinal research involving a single group of
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participants examined over time (Behar-Horenstein & Niu, 2011). Nevertheless, the quasi-
experimental was a necessary condition in the present study. For, a call for teacher
professional development in teaching for critical thinking was launched at the beginning of
the school year 2016-2017 in 50 public primary schools in Nicosia and Larnaca, which
were chosen due to their distance from the University of Cyprus, where the principal
researcher was working. As a result, by the end of September 2016, 23 teacher participants
from 14 different public primary schools volunteered to participate in the programme. In
that sense, the present study did not use a random sample, something that does not allow
the generalization of results and findings. The limitation of the quasi-experimental design
was partly addressed by the random assignment of the 23 teachers (and their students),
who volunteered to participate, into two groups, that is, the control and the experimental.
In addition, for controlling the variables of age and curriculum content, only teachers of 5"
& 6™ grade were targeted. Yet, limitations are also inherent in the use of a rather small
teacher and student sample which is not representative of the general population.

Secondly, teachers and students were aware of the presence of the observer (principal
researcher) during the three classroom observations and that could have affected their
performance. While the possibility that some teachers of both the experimental and the
control group might have prepared a "special” class in anticipation of the visit cannot be
completely discounted, by all indications this did not seem to be the case, since in the case
of the control group teachers’ performance and quality of teaching did not dramatically
change from the first observation to the second or the third. This limitation was partly
addressed by not familiarizing teacher participants (in both groups) with the teaching
criteria included in the Critical-Thinking Observation Tool and the kinds of information

being recorded during the classroom observations.

Thirdly, another limitation of the present study is that classroom observations were carried
out by only one observer and thus, they may be possibly influenced by biases of the
observer (e.g. Hiebert & Grouws, 2007). In the present study, the observer was the
principal researcher since due to lack of resources and time constraints it was not possible
to accordingly train more observers in the formal use of the Critical-Thinking Observation
Tool (CTOT) prior to conducting the observations. In that sense, inter-observer reliability
could not be calculated since there was only one observer conducting the observations. For
partly addressing that limitation, the CTOT was pilot-tested two times in two different
classes. In particular, the principal researcher along with another observer, who was
accordingly trained (before the programme), visited two classes during a period of one

week and informally used the tool. During the visits, although the two observers were
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together, they made separate assessments without access to each other’s ratings so as to
later on test the level of their agreement. After the observations, the two observers
exchanged their observational records and compared their assessments based on which
they discussed how easy or difficult the use of the observation tool was. Under this
framework, some expressions or prompting used in the criteria included in the CTOT were
edited, while a frequency scale for the teaching criteria observed (e.g. how many times or
for how long) was added. In that sense, the observation protocol was accordingly worked
out and what to observe (i.e. teaching skills, strategies and/or behaviors conducive to
promoting critical thinking) was decided in advance. In another sense, if there had been a
possibility to train more observers for conducting the classroom observations, it would
have been wise to carry out the observations without knowing the group (experimental or
control) in which a teacher was allocated, to avoid bias during the observations.

Fourth, although student-related variables (e.g. father’s education level, mother’s education
level, father’s job mother’s job) were available, the present study did not proceed with
calculating standardized values of these variables to estimate a SES indicator. If these
variables were used as composite measures aiming to incorporate several domains of
information into a singular (i.e. scalar) quantity for estimating SES, results might have
been different. For, SES, as a nuisance variable, should be controlled for or eliminated as a
potential explanation of research findings since it remains as one of the most commonly
used contextual variables in education research (Creemers & Kyriakides, 2010; Huang &
Moon, 2000). Reversely, these variables were entered one by one in the multilevel
analysis, results of which showed that they had no statistically significant effect on student
critical-thinking performance apart from “student reading books.” In addition, the financial
situation of the family, as another important SES variable, was not obtained through the
Student Demographics’ Questionnaire, which would be probably necessary for the
estimation of SES since it is usually used in educational studies (e.g. Creemers &
Kyriakides, 2010).
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CHAPTER VI
CONCLUSIONS

This chapter critically presents the conclusions of the present study as resulted from the
discussion of the results and lays emphasis on the contribution of the study on a theoretical,
methodological and practical level. At the end, implications for future research into
empowering teachers’ knowledge of, commitment to and improvement of, teaching for

critical thinking are given.

Conclusions of the Study

The present study focused on developing a well-planned teacher professional development
programme in teaching for critical thinking and empirically examining its effects on
elementary students’ critical-thinking outcomes, teachers’ quality of teaching for critical
thinking, and teachers’ reflections upon their perceived ability to teach for critical thinking.
The study managed to achieve the aim by pursuing and accomplishing three interrelated
objectives highly consistent with three important components of the educational reality: the
curriculum, the teacher and the student. Firstly, the study has come to a conclusion with
regard to a clear operational definition of critical thinking, based on which the student
critical-thinking performance has been determined. In addition, based on the same
definition, student critical-thinking measures holistically assessing critical thinking were
developed and well-tested for their psychometric properties within the study. Secondly, the
study has determined a set of teaching criteria or instructional qualities related to
effectiveness in teaching for critical thinking. Based on these criteria, a critical-thinking
observation tool for assessing the quality of teaching for critical thinking has been
developed and well-tested for its psychometric properties within the study, as well.
Thirdly, the study has mindfully developed a teacher professional development programme
in teaching for critical thinking explicitly based on a substantive concept of critical
thinking and focused on progressive improvement of instruction through developing

teachers’ critical thought about having an effect on student critical-thinking outcomes.

On a first level, provided that critical thinking is ill-defined in curriculum discussions since
it is considered rather controversial when made explicit (Beyer, 1988; Ennis, 1997;

Newmann, 1991), the study inferred a substantive concept of critical thinking that might be
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used as an operational definition for critical thinking in curriculum development. The
particular concept of critical thinking was interpreted as, and analyzed in, skills —
attainment targets (the expected critical-thinking outcomes for students) and subskills —
teaching targets (the minimum knowledge and skills that teachers need to teach for the
attainment of attainment targets). The same concept was used to define the student critical-
thinking performance, which was determined by the competence of the student to use the
critical-thinking skills, and the related subskills, of analysis, interpretation, evaluation,
inference, explanation and self-regulation for deriving from what he/she reads and
perceives and expressing in what he/she writes and says quantity and quality of meaning
(Bean, 2011; Lipman, 1988; Paul, 2005). Under this framework, the study managed to
develop valid measures for holistically assessing the student critical-thinking performance,
which were well-tested for their psychometric properties within the study. In that sense, the
critical-thinking instrument(s) developed within the study might be used by teachers,
researchers and/or practitioners for diagnosing strengths and weaknesses of students’
critical-thinking skills. Besides, lack of knowledge about the critical-thinking skills
elementary students can apply, if directed by teachers, could be largely attributed to the
absence of suitable assessment tools for these elementary-student populations (Ennis &
Weir, 1985). In addition, the study infers that the student critical-thinking instruments
developed within the study can also become instructional and be used as teaching

materials, such as other widely known instruments (e.g. Ennis & Weir, 1985).

On a second level, provided there are poor student critical-thinking outcomes at all levels
of education (Flores et al., 2012; Paul, 1992, 2005; Pithers & Soden, 2000; Tsui, 2002; van
Gelder, 2005), which are mostly related to deficient instructional environments (e.g. Lai,
2011; Nickerson, 1988) often comprising inefficient instructional variables (Tiruneh et al.,
2014), the study concluded in determining some minimal requirements of a critical-
thinking based instruction for enhancing students’ critical thinking. Taking into account
that there is no solid knowledge on best teaching techniques or strategies that enhance
critical thinking (McMillan, 1987; Newmann, 1991; Tsui, 2002), the present study
established a theory-driven and evidence-based approach to improving the quality of
teaching for critical thinking. For, the study has come to a conclusion with regard to certain
instructional qualities or teaching criteria that may determine the quality of teaching in
terms of effectiveness in teaching for critical thinking. In that sense, the study concluded
that the quality of teaching for critical thinking may be determined by the effectiveness of
the teacher to apply certain teaching skills, namely: i) setting a purposeful critical-thinking

context (i.e. solving a problem, making a decision), ii) providing the critical-thinking
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objective(s) of the lesson and challenging students to identify them through challenging
activities, iii) using purposeful questioning so as to provoke thinking, iv) encouraging short
discussions so that students express their point of view on issues, concepts and ideas, V)
providing students with opportunities to practice critical thinking in structured challenging
tasks and critical-thinking rich activities, vi) using formative assessment for thinking in
terms of providing purposeful feedback in students’ critical-thinking outcomes, vii)
modelling discrete thinking-skills processes through thinking diagrams by stressing the
language of the thinking processes and using explicit critical-thinking verbal prompts, viii)
modelling discrete thinking-skills processes through the “thinking aloud” technique by
stressing the language of the thinking process, ix) motivating and encouraging students to
think critically, and x) building a learning environment of thoughtfulness encouraging
students to be positively disposed towards critical thought and self-reflection. Under this
framework, the study managed to develop a valid measure for empirically examining those
teaching criteria that determine the quality of teaching for critical thinking. The measure
has been well-tested for its psychometric properties within the study. In that sense, the
critical-thinking observation tool developed within the study may be used by teachers,
researchers and/or practitioners as a reflective tool for diagnosing instructional strengths

and/or weaknesses related to the teaching for critical thinking.

On a third level, provided that teachers are not (always) well-informed or educated on how
to foster critical thinking in their students (e.g. Astleitner, 2002; Paul, 2005; Paul et al.,
1997; Stapleton, 2011) and/or resistant to teaching for critical thinking (e.g. Ruggiero,
2003; Savage, 1998) and/or focused on delivering the prescribed curriculum (e.g.
Chatzigeorgiou, 2001; Koutselini, 2006, 2008a, 2008b, 2013; Papastephanou & Koutselini,
2006; Paul, 1992), the study managed to provide evidence and support for the conditions
under which elementary teachers could be activated on, and supported towards teaching for
critical thinking. Those conditions derive from the concerted and well-planned teacher
professional development programme in teaching for critical thinking developed within the
study. The programme has been developed based on an integrated approach to professional
development according to which teachers receive ongoing training and support in teaching
for critical thinking through meaningful learning experiences (Creemers et al., 2013). In
addition, the programme has been explicitly based on a substantive theoretical framework
for critical thinking and focused on progressive improvement of instruction through
developing teachers’ critical thought (Paul, 2005). The programme was successful since
multilevel analyses that were used to analyze data obtained from the 395 students and 23

teachers from the 14 elementary schools have shown that teachers’ engagement in the
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teacher professional development programme in teaching for critical thinking had a
positive effect on students’ critical-thinking performance, in both critical-thinking
instruments used asking students to demonstrate critical-thinking skills through purposeful
written products. At the same time, the findings of the present study have shown that the
teacher professional development programme had an impact on the quality of teaching in
terms of enhancing teachers’ knowledge of, and commitment to, purposefully and
explicitly teaching for critical thinking in their classes. In that sense, the critical-thinking
skills of elementary students can be enhanced, if directed by teachers, who are well-
informed about critical thinking and empowered when it comes to how teach for critical
thinking.

Under this framework, the study suggests a teacher professional development programme,
namely, an organic curriculum for empowering teachers in teaching for critical thinking.
Provided that the study addressed the need for change in the teachers’ training culture
emphasized during the last few years (Antoniou & Kyriakides, 2011; Creemers et al.,
2013; Karagiorgi & Symeou, 2007; Koutselini, 2008b, 2015; Kyriakides et al., 2017a), the
design, content and activities incorporated in the programme provide a scientific
theoretical background on effective professional development in teaching for critical
thinking that can be used for the development of similar training schemes and/or modules
in the future. What’s important to note is that the present study acknowledges that
developing a teacher professional development programme in teaching for critical thinking
was both a challenge and an opportunity. The challenge lay in the fact that there were none
or very few comprehensive or up-to-date programmes to build on or adopt. Therefore, the
scientific knowledge base on critical thinking had to be accordingly filtered and turn into
goals, content, instructional material and activities distributed in sequenced school-based
training sessions for elementary teachers. And further, the subject area of elementary
Language Arts, which was chosen as the framework for the programme, along with all the
relevant material (e.g. New Curriculum of 2016 in Cyprus, Course Guidelines — Manual on
Instructional Tools used for Developing Oral and Written Language, School Textbooks)
needed to be carefully considered. From another point of view, developing the teacher
professional development programme was also an opportunity because, if well-planned,
the programme could benefit teachers in terms of improving their teaching quality towards
the promotion of critical thinking as well as students in terms of becoming competent in
using critical-thinking skills in various learning situations (e.g. reading and writing) in the
context of Language Arts. And further, it was precisely the opportunity that the task of the

programme development presented that made the challenge so worthwhile. Along this line
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of reasoning, the programme, namely the organic curriculum, developed within the study is
considered fully contextualized since it was monitored and revised while implemented
based on the teacher participants’ needs, something that may partly explain its success.
Besides, “curriculum development and teaching are fundamentally practical activities.
Their aim is not primarily to produce new knowledge but, to get something done. Getting
something done is a practical activity that requires an extraordinary sensitivity to context
that is predicated on the individual’s ability to weigh alternative courses of action, to deal
with inevitable trade-offs and, the expectation that each situation will be significantly
unique” (Eisner, 2000. p.354). In that sense, any future use of the programme and/or its
training or instructional material is subject to adaptation since it cannot be used as it is but
rather adapted to local, national or regional needs.

Despite the strong contextualization inherent in the present study, which does not allow for
generalization of results and findings, certain conclusions with regard to teacher
professional development in teaching for critical thinking in particular, are drawn: a) the
integrated approach to professional development, the main elements of which concern
providing teachers with the scientific knowledge base on the one hand, and encouraging
their critical reflection upon that knowledge, on the other (Creemers et al., 2013) is
effective; b) if critical thinking is to be taught, you need to engage available (given the
political, economical, educational conditions), and ones who are sympathetic to teaching
for critical thinking and willing teachers to (learn how to) do so (Barnes, 2005; Ennis,
1997); ¢) empowering teachers’ knowledge of, and commitment to, teaching for critical
thinking is worthwhile given that teachers undergo appropriate (multi)treatment through
effective professional development. Accepting the fact that teachers may spend their days
isolated from their colleagues (Onosko, 1991), there is a reason to believe that their
engagement in professional development may give them the opportunity to collaborate,
with both teacher colleagues and the programme’s facilitator (or even a research team), so

as to face similar instructional concerns related to teaching for critical thinking.

Implications for Future Research

The findings of the present study particularly concern elementary students of 5" and 6™
grade, aged 10-11, who participated in the research study after their teachers’ willingness
to engage in a teacher professional development programme in teaching for critical

thinking. Besides, the study assumed that if critical thinking is to be taught, available
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(given the political, economical, educational conditions), and willing teachers who are
sympathetic to teaching for critical thinking to (learn how to) do so need to be reached
(Barnes, 2005; Ennis, 1997). Further research, however, is needed to test the
generalisability of the present study’s findings especially since the number of the
participants was relatively small. In that sense, it would be interesting to examine whether
results might remain the same or differ (and to what extent) with (i) a bigger random
sample of elementary teachers and students, or even with (ii) younger elementary students
and their teachers, and/or (iii) older students and their teachers in the same or in another
context — subject area. With regard to the latter, it would be interesting to examine the
effects of teacher professional development in teaching for critical thinking if a different
subject other than the Language Arts, possibly less structured, was chosen as a context.

From another point of view, provided that the issue of transferring critical-thinking skills
still needs to be sorted out with empirical data (e.g. Ennis, 1997), it would be interesting to
examine whether teacher participants, who were — or will be — empowered in teaching for
critical thinking through professional development, could transfer that knowledge and
teaching skills, in other lessons and/or subject-matter(s) other than the Language Arts. And
further, it would be interesting to determine the sustainability of the effects and make a
follow-up measurement of teaching skills, one year after the end of the intervention, in
order to reveal further improvement or decline, something that the study of Kyriakides et
al. (2017a) pursued. Moreover, it would be challenging for future research studies to
examine whether students could transfer observed gains in critical-thinking outcomes in
lessons and/or subject-matter(s) other than the Language Arts, as well. Besides, transfer to
other types of material as well as context is an important goal of critical-thinking skills

based instruction (Halpern, 1998).

In another sense, it would be interesting to investigate the magnitude of the instructional
effects if more experimental groups (more than one) were used along with a control group.
Those experimental groups’ engagement in professional development could be based on
the two dominant approaches to teacher training and professional development, that is, the
competency-based approach and the holistic approach (Creemers et al., 2013), apart from

the integrated approach used in the development of the programme in the present study.

In addition, future research could aim to test if students of different ability levels in terms
of academic achievement would benefit differently in terms of critical-thinking gains from
their teachers’ engagement in professional development. In that sense, it would be

interesting to consider differentiation of teaching and learning as a content element of
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teacher professional development programme along with critical-thinking principles.
Along the same line of reasoning, it would be interesting to model the one-year growth
patterns of student critical-thinking performance by using latent growth curve analysis.
From another point of view, future research studies could examine whether teachers who
have been engaged in the professional development programme could be classified into
different groups or stages of effective teaching for critical thinking structured in a
developmental order, something that several studies have incorporated during the last
decade (Kyriakides et al., 2009; Kyriakides et al., 2017a).

In another sense, further studies would be needed so as to test the generalisability of the
present study’s findings, as well as to expand the proposed theoretical framework of the
teacher professional development programme in teaching for critical thinking. Such studies
may reveal that in supporting teachers to improve their skills in teaching for critical
thinking, other school-related factors such as the school policy regarding teaching and/or
the school culture should be considered. Such results may not only contribute to the further
development of the framework related to the use of the integrated approach to professional
development in teaching for critical thinking, but may also help explain more widely the

variation of student critical-thinking achievement.

The present study identified and empirically examined a combination of instructional
qualities consistent with the teaching-for-critical-thinking goal. Those instructional
qualities were included as teaching criteria in the Critical-Thinking Observation Tool,
which was well-tested for its psychometric properties within the study. Future validation
investigations may indicate the extent to which this set of instructional qualities examined
needs to be modified. In addition, while the present study may have shed light on certain
instructional parameters or qualities of teaching for critical thinking, it would be interesting
to examine whether certain teaching criteria relate to, or work for the development of

certain critical-thinking skills, and thus their effects may be differentiated.

From another point of view, taking into consideration that the critical-thinking skills of
students may improve if there is direct deliberate instruction by teachers, who are
proficient in those skills (Paul et al., 1997), it would be interesting to measure teacher
participants’ critical-thinking abilities and/or beliefs with regard to critical thinking in the
beginning of the professional development. In that sense, those measurements could be

related to the observed gains in student critical-thinking outcomes.
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— Aokipo A§LoAdynong As§lotitwv Kpttikng ZkEYng —
Ma tov/tn Madnt/Mabntpla

[lavemotipio Kompou

Kwéwkag:

AYyominté/ ) uaxbntn/cow,

To Sowlpuo avté dev elval S VIGUa YVGewy. TTPOKELTAKL YX EVX Jor (Lo
OV HEAETK TOV TPOTLO GKEWNG GOV O0MAX KAL THV KXVOTNTK GOV VX
KXTXVONGELS, VX KVOAVGELS KAL VX XELOAOYNGELS KPLTLKK VTO TTov SLXBXLELS,

WETE VX BYOAELS KATIOLX GCUUTIEPKGUXT.

OAHIIEZ ZYMTIAHPQIHZ
1. Oa diapdoci¢ To Keipevo kal BOa amavThoeic oe OAEZ TI¢ epwWTAOEIG.

2. Aidpaoe TpooeKTIKA KABe epwThon kai PePaiwoou 4TI KATAAAPES Ti
xpeldleTal va KAveig TpIv apXioelc va ypdegeig. Av €XeIC amopia,
pwra mpiv £ EKIVATEIC.

3. 270 Mépoc A Ba xpnaoidoToInoeIc TTANPoYopieC amod To KeiPeVo yia vd
amavTAoEIG TIC epwThoeIC. ZTo Mépog B pmopeic va xpnoidomoinoeic
TTANpoYopieC Tou pTopei va yvwpilelg yia To Bépa agou To Keilevo

Ocv divel dueoa amavTnoeiC ae OAEC TIC EPWTNATEIG.

4. Tpawe 6,71 vouileic éoTw KiI av dev eioal caiyoupoc/n OTiI egivai

owaTd. Ekeivo Tou £xel onpacia civar va ekppdoei¢ Th oKéyn oou,
agou dev uTdpxouv owaTEC K AavBaopéveg amavthoeic. Emeidn oMol

pa¢ okePTOHaoTe S1aPopPETIKA, 0 kaBévag Ba emAé€el R Ba ypayel
Thv KaAUTepn duvaTh amdvTnon.
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¥ kOhog, £vag aAnBivog pikog

AV (BoAx, 0 GKVAOC XTTOTEAOVGE TLAVTX EVXV TLOAV TULETO Ao YL Tov &vBpwrto.

TTOMAES PoPES UTLOPEL VX KKOVGEG TTWG 0 GKVAOG VXL 0 KOXAVTEPSS lAog €VOg
XSOV OAAK KXL EVOG UEYEAOV. Elvat TTAVTX KOVTXK 60V, SeV INTH XVTEAAXYUX
KXL TOV XPKEL VX TOV SIVELS GNUXGIX.

YTtapxovv TTOAK TTXPXSENIUKTX TCOV KTTOSELKVVOVV TNV XPOGLWEY TOU GKVAOV
6Tov &vBpwrto. Elval yVweTo§ o1té TNV EAMNVIKY) pnvboioyix o
Apyos, 0 TUETES 6kVA0C Tov O8veeex. O OSVGGEXS EXeltte Ser
OAOKANPAK XPOVLX oTTd TNV TXTPldx Tov, TV 10dKkn. [ Xpovux
TLOAEUOVGE 6TV TPolX KL TLEPLTIAXVIBTAY GE DXAXGGES KXL VNGLX
UEXPL VX ETLLETPEPEL. KL ETLEGCTPEYE UETKIUPLEGUEVOS GE TNTLAVO.

TTxp’ 6dxX oVTK 0 APYoS aVXyVpLee Tov KVpW Tov. TL KL v
TLEPAGAV TOGK TLOMAK XPOVL; AUECWS UETK, 0 Apyo§ TtEPxVE, KoV
x&uwbnre v Exvadel tov agevtyn tov!

Aev elvat Tuxx(o TLoV 660L EXOVE GKVAC AEUE TTWS E(VXL O

KOAVTEPOG UG PiNog, 0 Tt TTLeTsC. Kol yuxtl Ttxpoocd; H

XTTAVTNGY eVl TLOAD XTtAN! AT 7 UEPK TTOV YEVWLEGKL OL )
6KVl elvat exel yx Gévx elte el6at TAoVGLOC elte eleut “‘H'

@Twx6S. Kat 6ov Slvovv évx xepaut ov to xpelkleut ... Kat
puévovy  SImAx 6oV 6TLC SUGKOAES GTLYUES ... ETtions, Oux 6e
TpaPrEovv Ge aE6PoAES enuelo, av XpelxGTel ... Kut Bu elvat
T UETIX GOV, OTXV JeV UTIOPE(S VX JELS ... ETtimaéov, 6ov

PTLYVOVY TN SKOER KAL GE KAVOVV VX VIWBOELS KOAVTEPX

.. Mmopovv vx Ge k&vovv evtuvxeuevo! Me to VISl KXl TS
GKXVTOALES TOVGC SV 6€ KAVOVUV TOTE VX PoPLEGKL KKL GOV
Xxp(Lovv xTIASxEPX TNV &ty Tous. Kol to pévo ttov {ntovv
elval VX @povTIZelS YxX TIG KVAYKES ToVG (PaynTod, POATHK,
EKTIX(BEVGN]) KAL VX UV TOVG TTXPXIUEAE(S. Xpelk{ovTal oy&TTy
KXl PPoVT(SX, 6TTWS OAOL UK.

TTop’ OAx XVTK, eV UTTOPOVV BA0L 0L KVBpwTToL VX GUVEEPOVY PIALKK (e T (DX
Yrtdpxovv &ropx 1oV PEwpovV TL EVXG GKVAOS SEV UTTOPEL VX GOV TTPOGHEPEL TNV
XYETTN, TNV TUETY KL TNV KPoGLwen TToU X UTIOPOVGE VX GOV TTLPOGPEPEL EVXS
TTOAY  KoASG plAog. 'Epevves Tov €xovv Ylvel €ETLBEBXLLOVOVY TOV  (GXVPLGLS
GUELDVOVTHG KLBAXS OTL SEV (UTTOPOVV 6oL 0L KVOPWTIOL VX TTXPOVV EVXV GKVAO
670 6TTiTL KL VX GVVEeBoVY Ul ToV, SX(TEPX EKEVOL TTOV SOVAEVOVV 6AN) UEPK.

AV, SUwS, ava TS TLPXYUXTIKY) XYXTTY KXL GTOPYYN &KTLO TV GUVTPOPLX EVOS
GKVA0V, VX EEPELS 6TL 1 KPOGLWEY) EVES GKVAOV KPXTHXEL YX TTAVTX. OL 6KVAOL B
60V VXL YL TTXVTK TTLETOL, 0L KoXAVTEPOL PAol!

(Mnyn: Mpviaio ratdiko neplodiko Mawdikr) Xapd, Topog 52, telxog 6(409), Maptiog 2013, EmipéAeLa:
Mwpyog Mrewpyiou, Atackeun)
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MEPO> A

1) TTowo elvat 10 BAELKS EUUTLEPXEUX TOV SVYYPXPEX 6T0 XpBpo;

2) O 6VYYypXPEXC aVXPEPEL SLXPopoUC ASYOUC YLX VX MG TTELGEL O6TL 0 6KVAOC
elvaL Evag TLOAD TTETOC PIAOC YL Tov avBpwTto. BpeC KL FPXWE 2 ASYovE oTtd To
&pbpo.

3) TTowx mAnpodopix TLov XVXPEPEL 0 EVYYPAPEXS 6T0 XpBpo TOV 6£ ETLELEE TLo

TLoAV; ALKXLOAOYNEE TNV XTLXVTNEY) 60V.

4) TTolo TXPASELFUX XVAXPEPETAL 6T0 KPBPo YLX VX UXG TLELGEL 6TL 0 6KVAOC ElvaL

EVXG TLOAD TTLETOG PLAOG ToV aVBPWTTOV;

5) O 6VYYpaPEXC AeL To EENC YLX TOVE 6KVAOVG: <ZoU SLVouV VX XEPXKL &V TO
XOELXTEGNL...>>. N SWEELC EVX SLiKS 60V TLXPASELYUX YLX VX EENYNEELS TL EVVOEL.
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6) Katotol Stxdwvovy 6Tt 0 6kVAC EVaL EVC TELETOC PLAOC X Tov XvBpwTTo KAKL

XPNELUOTCOLOVV SLAXPOPK ETCLXELPNUXTX YLX VX UXC TLEL6OVV. EVTOTLLEE KL FPXWE 1

Kb Toug emixelpnux oTTo to Xpbpo.

7) O 6VYyYpxdéxs Aéel Y Tov 6KVA0 <Elval TavTo Kovtk 60v, Sev Nt
XVTOAAXYUX KXL TOV XpKEL VX TOV SIVELG 6Nux6ia>>. TL EVVOEL

«) OTL 0 6KVAOG Sev xpelXJeTal PxyNTo KA BOATX.

B) Ot 0 6kVA06 XpeltdkleTal Vi TTXIZELS Gl TOV TTOV KL TLOV YX VX VWBeL 8TL Tov
XY ATTKS.

T) OTL 0 6KVA0C XPelXTETAL ENUKGIX WG XVTEAAXY UX.

8) OtL 0 6kVA0G dev xpelkletat SUpx KL TTXYVISIX FLX VX GE XYXTIK.

8) O 6VYYPXPEXC AéeL YL ToUG 6KVAOVG: <«Mévovy SimtAx 60V 6TLC SVEKOAEC
ETLFUEG.....>>. TTC B EVVEXLLEC TNV TLPOTAEN YLK VX EENYNGELS TL EVVOEL;

&) TG, 8TV, X TEXPXIELUX, PAETIELS TNAESPXGT].

B) OTTWG, STV, FLX TIXPXIEL UK, ELGXL KPPWETOS GTO GTTITL KXL BEAELS GUVTPOPLK.

T) TG, 6TaV, YLX TTXPXSEL UK, EXELS SLXdopes SueKkoAles 6T Jwn Gov.

d) 6TtwG, STV, YX TEXPXIELY UK, ELEXL UOVOS, BXpLEGKL KAl SeV EEPELS TL VX KXVELC.

) Me Paxen tTo Kpbpo, 6€ TLOLO EVUTLEPXEUX KXTOANYELS YLX TV 6XE6N TOV

EVYYPAPEX UE TOVE 6KVAOVG;

&) O GUYYPAPENS XYATTX TLOAV TOVS GKVAOVS KAL TOUG Bewpel kKoAovs Pidovg.

B) ZTov GUYYPXPEX XPEGOVY TK TLXPXSELFUXTX TTLETWV GKVAWY XTTO TNV EANVIKN
pobooy .

Y) Aev uttopdd v EEpw TL GXEEN UTTOPEL VX EXEL 0 GUYYPAPENXS ILE TOVG GKVAOVG.

8) O GUYYPXPEXS EXEL GKVAO TLOV XYATTX TLOAV KAl Bewpel 6TL elvaL 0 KoAVTEPOS ToV

@0

10) TS xELoAoYelS Tn 6KEYN TOV EVYYPAPEX 6T0 Xpbpo;

«) TTAovewx. O cuyypadens e&nyel oAV EexkdBxpx YLXTl 0 GKVAOS VXL EVXS TTLETES
®o¢ ywx Tov avbpwrto, Slvel KPKETK TIXPXSE(PUXTX KoL Selyver 0Tl T
ETLYELPNUXTA KXTTOLWVY UE SIXPOPETIKY) KTTOYWN] SEV EVAL TLELGTUKK.

B) TToAV kon). O GUYYpXPExG eEnyel YTl 0 6KVAOG EVAL EVXG KOAOS KKl TLLETOG
@0¢ Tov AVBPWTIOV SIVOVTHG KXL TIXPXSELYUX EVID XVXPEPEL KAL ETTLXELPVIUXTX

XTOUWY UE SXPOPETLKY] KTTOY.
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Y) Apketd koan. O cuyypadexs Aéel pe Eexdboxpo Tpdto 6TL 0 6KVAOS elvaL 0 TTLO
KOASE KAXL TULETOS PIAOC TOV AVOPDTIOV KAXL XVXPEPEL SLXPopov§ AYoVG.
8) PTwx”). O GUYYPAPEXS SEV AVXPEPEL KPKETK TTXPXIELNIUXTX X VX EENYNGEL TOVGS

AGYOVG TTOV 0 GKVAOG ELVAL EVXG KOXADG KL TLETOS PlA0G TOV XvBpTTOoV.

11) BoAe 6 kOKAo éva ettixelpnux tov AEN avépepe o 6VYypadéxs 6to Xpbpo
kXt Bewpels 0Tl elvat o TTIO TTEISTIKO o1t T okbAovbu.

«) Eva¢ 6KVUA0G UTtopel Vo XTtodet(TEl XTTXPX(TNTOG KXL TCOAVTULOS KAXL VX E(VXL O
TULO TUETOG KAL KOXASS A0S ToU avOpdbTtov, ooV €peVVES SelVovV OTL T GKVALX
UTTOPOVV VX Y (VouV ToAV KoAo( TLPOGTHTES.

B) Me évav 6kVA0 0 &VBPWTLOG E(VXL TLAVTA XXPOVIUEVOC KXL XKUOYEAX, U VTS KL 0
GKVAOG UTLOPEL VX EVXL EVXS TLLETOG KAL KOASS A0S,

T) Evac 6kvAoc urtopel v Vel 0 KOXAOS KL TTLETOS 6oV PIAOS, YLXTL OTXV oY XTTHS
T GKVALX KoL TX CUOX KXl SEV T POPBXGAL, KL XVTK GE XYFKTTOVV.

) 'Evag 6kVA0G uttopel va plekdpel 9 Cwr ToU X TNV XGPIAELX GOV, OTLWS 6TAV
XPELXGTEL VX KVUVNYNGEL KKTIOLOV TLOV TIPOGTIXOEL VX GE KAEWEL, L XVTE KL ElvatL

EVaG TULETOC KL KOASS oG,

12) AwxBxes 610 Xpbpo tov aibAovbo LEXVPLEUS: <To EKVALX UTLOPOVV VX 6E
KXVOVY  EVTUXLEUEVO>. ZVUPWVELS 1) Swxpwvels; [pawe 2 Adyovg mov v

SLKXLOAOYOVY THV KTTXVTNEY) 60V.

13) TTo60 koAX VOUIGELS OTL WUTLOPESES VX KVXTITUEES TV 6KEWYN 60V 6THV
TLPONYOVUEVY) EPUTNEN;

) H 6kéyn pov dev elvat orokAnpwuevn. Expa@o wévo t9 yViun Hov Kot Sev
XONGULOTIO(NEX KXOOAOV ABYOVE KAL ETLLXELPNUXTA YLX VX EENYNGW KV GUUPWVW 1]
SLXPWVD UE TOV LEXVPLGILO.

B) H 6kéym uov Sev elvat oAV oAokANpwiévy. EYpxo T9) YV 1oV KXL FX VX
TN SLKXAOYNEW XPNGULOTIO(NGEX EVV 1) §V0 AOYOUG, SXL TLOAV TTELETLKOVG.

) H 6kéyn pov elval KpKETK O0AOKINPWUEVN. Eypa@s TN YVWOUN oV
XONGUAOTIOLLOVTRG §V0 XPKETK TLELETLKOUVS ASYOVS YLlX VX EENYNGW oV GVUPWVW 7

SXPWVD UE TOV LEXVPLGIULO.
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8 H o6kéyn wpmov elvat TOXD  oAokANpwiEVY. Eypayx T YVOUn  pmov
XOVGULOTIOLOVTAG SVO TLELGTLKOVS ACYOVS Tl VX EENYNEW XV OGPV 1) Sxpwvd

UE ToV GYXVPLEUS. ESWEN KL TLXPKIEFUX KXl KXTEANEX GE GCUUTIEPKGILKX.

-
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14) TTpo6PXTA EYLVE EPEVVX YLX TOVE EKVAOVE KXL TX NALKLWUEVK XTOUX 6E EVX
TNPoKOUELD. STNV EPEVVX 40 NALKLWHUEVOL XTLAVTNEXV 6€ EvX Epwtnuxtoddyto
TLOV UETPOV6E To TL60 evTLXLEUEVOL ViBovy. H épevva ESwee Tic £&)C
TANPodoples: o) 25 1o ToOUE 40 NALKLWUEVOVS EKXVAY TLXPEX UE TOV 6KVAO TOV
TNPokoueloV UEEX 6TNV ERSOUXIX, KAL B) 25 KTTd TOUC 40 NALKLWUEVOVS ELXXV

KOAVTEPX XTCOTEAESUXTA 6T0 EpwTnUXTOASY LO.

AV VTL0OEGOVUE OTL 0L 25 NALKLWMUEVOL TLOU EKXVXV TLXPEX KE TOV 6KVAO TOV
TNeokouclov Nty  avtol TOV  ELYAV  KOAVTEPX — XTLOTEALGUXTK — 6T0
EpwtnuaxtoddyLo, 6€ TLOL0 GUUTLEPXEUX KXTXANYELS;

15) Metx oreo eEET6n TG PLANG 60V KTLO FLXTPO, oL YOVELS TN
XTToPA6LLoVV VX SEoVV ToV 6KVAO TOVC 6€ KAAY olkoyévelx. H @
PAn 60V KAXIEL KAl Sev BEAEL VX Tov aTtoXwpleTel. MeTt) oTto
6ViNTNEN ATOPAE(OVV VX KPXTHEOVV TOV 6KVAO OAAX ME
OPOYS: &) n ¢iAdn 60V VX UNV KOLUXTXL UE TOV 6KVAO 670
SwUXTLO TG KL B) 0 6KVAOC VX KOLUXTAL 6E EVX ETLLTAKL 6TV aVAY). Kotk 7

TVWOUN 60V, TL EWVXL TLLo TLLOAVO VX EXEL GUUBEL KAL EXOVV BAAEL XVTOVE TOUG

opove; EENymnee.
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16) Sov Slvovv TEe6epx Kelpeva kot SXBXGe movo tovg TITAOYZE. BaAe 6e
KOKAo Tov TitAo Tov KeLUévov Tov VOULELS OTL OX PPELS TLC TLLO EYETLKEC

TAPOPOPLEC YLX VX TLELEELC TOVC YOVEIC 60V VX 60V TLXPoVV 6KVAO.

&) <4 AbyoL YLx v eluxete Puaddwor>>
B) «TT660 GUXVK IAKS GTOV GKVAO GOV;>>
T) <Aweyovtas katowkdo: [&ta, 6kVA0 1 evvdpelo;>

) «Mu&€ (1994 -2006): Evas SLX6NLoG GKVAOG>>

17) T eidovg mAnpodopies voullews otL B Ppelg 6To kelpevo tov SLXAEEES;

E&nynee yuxti vitobétels 6Tt O Bpelg avTéS TLG TTANpOodopiES.

18) DAoL uxg, 6TV ELUXETE AVTENUEVOL, XPELXOUXETE KXTL 1] KATTOLOV YLX VX UK
KXVEL VX VLDE0VUE KOAVTEPX. STO0 KELUEVO AEEL OTL EVXG 6KVAOG 6 KAVEL VX
! A / / / / / / 4 /
VUDOES KOAVTEPX. Etopcvis, stay kdmoto§ (vat AVTypueves, Evag 6kcvlog mavaa
oV Kaver va viddbee kodvrepa. TTOZO AOMKO kplvelg 6Tl Elvat ovtd  To

SVUTTEPAE LU
&) ATTOMVTX Aoy Lkd. I6xVeL TTavT, 6e K&Pe Ttep(TtTiwey). OTtoTe eluxeTe AVTTUEVOL,

EVOG GKVAOG XS KXVEL VX VLWBOVIUE KOAVTEPX.

B) ApkeTd A0y ko, I6XVEL LBXITEPK YLK TX KTOUK TCOV EXOVV 6KVAO YX KXTOUK(SLo.
) OxtL 1oV Aoywkd. M1topel v GYVEL X KATTOWOVS XVBPUTIOUC, UEPLKES POPEC.
AKX, EEXPTATXL KXL XTTO TN GXEGY] TLOV €EXELS UE TOV GKVA0 KKl XTTd TO TT60
AVTTYUEVOS E(GKL.

8) Alyo Aoyukd. Aev ExveL Y 6AovG. EEXPTXTAL XTTS TO TLOGO AVTTHUEVOS ELGKL.

19) Evag @ldo¢ 60v INTX o1td TOVC YOVEIC TOV VX TOV TLXPOUV 6KVAO FLx VX

(el 6T0V EAEVPEPS ToV Xpovo. Ot Yovell Tov Pplekovy EVVEXWS SLKXLOAOYLEC
! 4 U s 1} I/ I/ 7 1}

YLX VX TOV TLELGOVY OTL 0 6KVAOG ELVXL UTLEAXG KL EXEL TLOAAEG evBUVES. Avarttuie

T 6KEWY 60V T KXTW XPNELUOTLOLVTXS TOVAXXLETOV TPl (3) TELETLKX

ETLLYELPNUXTK, YLX VX TLELEELC TOVC YOVELC Tov didov 60V v Tov TtXpovV 6KVAO.
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Ol 2 TTIO KATQ EPOQTHIEIS AQPOPOYN THN
ATTANTHSH 50Y STHN EPQTHSH 19 MONO

20) TT660 KOAX VOULILELS OTL WTLOPEGEC VX XVXTTTUEELS T 6KEWH 60V 6TNV

TLPONFOVUEVY) EPUWTNEN YLK VX TLELEELS TOVE YOVEIS ToV PIAOV 60V VX TOV TTXPOVV
6KVAO;

) H 6kéyn pov dev elvat orokAnpwuevy. Expa@o névo t9 yViun Hov Kol Sev
XPNGULOTTLO(NGX KAXKBOAOV ACYOVE KXL ETLLXELPNUAKTX YLX VX TE(GW TOVE YOVEIS Tov
@0V pov v Tov TTXPOVY EKVAO.

B) H 6kéym uov ev elvat oAV oAokANpwiévy. EYpayo ) YV oV KXL FX VX
TN SUKKLOAOYNGW XPNGULOTIO(NGX vy 1] §V0 ASyovs, OxL ToAV TELETKOVS, 7]
XVTEYPAYK ASYoVS Ttd To &Kpbpo.

) H 6kéyn pov elval XpKETK O0AOKINPWUEVN. Eypa@o TN YVWOUN oV
XONGUAOTIOLLOVTRG SVO 7] TPELS KPKETK TTELGTLKOVS ASYOVS X VX TLELGW TOVG YOVE(S
ToV POV OV VX TOV TTXPOVV GKVAO.

8 H oewkeyn wpov elvat ToA  oAokAnpwpévy. Eypadx T} yvdoun  pov
XOVIGULOTLOLLOVTAG TPELS 1) TEGGEPLS TLELETLKOVE AOYOVS T VX TLELGW TOVG FOVEIS Tov
AoV MoV VX TOV TXPOVV 6KVA0. ESWEX KXl TXPXIELFUX KXl KXTEANEX GE

GUUTTEPAGIULKX.
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21) T 8 NOEAEC VX SLopBUIBELS 6TO0 XTLOTEAESUX TG EKEWYNC 60V 6TNV EpTnen 17;

[A TH AIOPOOSH THS ATTANTHIHS 30Y, SKEYOY TA
AKOAOYOA:

A) TTolog TV 0 6KOTLOG 60V;

B) TTétvxeg tov 6kotcd 60v;  NAI ..........  OXl ....... (6nuelwse pe )
N Tt 60V Xpe6E TTEPLEEOTEPO KT’ 66X EYPAWES; (VTLOYPAUILEE UE TLPHELVO)
A) T O uttopoV6EC VX ELXEC YPXYEL KOAVTEPNK; (VTLOYPHIUIULEE UE KOKKLVO)

E) TTW¢ B purtopovses v to 8LopBu6els twp; (6vuttApwee 1 SLopbwee

/7 / I
XTCO TLAVW UE 6TVAO)

37) TL B UTLopoVEES VX ELXEC YPXWEL XKOUNX; (6VUTTANPWEE KVEAOYX)

ZNuElwen: Av Sev Be¢ v SLopBUWBELS KXTL 1] VX EVUTIANPWEELS KXTL (E kot
>t enuelx), e&Nynee o kaxtw YTl Sev BeC.
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— Aokipto A§loAdynong As§lottwv Kptiking ZkEPng yia tov/tn Madntr)/Mabntpla —
NAIPNONTAZ MIA 2Q:TH ANOMAZH

Kwdwkog:

[lavernotipio Kompou

O XyWOVAG UTEKEKET UeTa&D §Vo TaEewVv Tov 6)X0AElov &o(xénnxm
KX OUKEX UXBNTOV/ UXONTPLWV EKAVE PxExpl KL EpLEE TLETPES 60
TNTCESD. AVTS ElXE WG KTLOTEAEGUX VX TPXVUXTLETOVV TLEVTE UXBNTEG.

Ot dx6KoAoL TwV §V0 THEEWV ETLPETLE VX XTLOPAELEOVY UE TLOLOV TPOTLO

O TtXpASEL UK TRV TOVE UXBNTEC FLX VX KXTOXAXBovV To AXBog Toug.

1. O évG SXEKAAOC TLPOTELVE VX XTTXYOPEVEOVY TX TLXLXVISIX UE UTTHKAEG 6€
! / U / / / [
0A0VG TOUG UXBNTEG TwV V0 TAEEWV YLX EVAV UNVX. YTto6Tnplée tqv
KTTO W TOV AEYOVTAC OTL UOVO OTXV ETEPNEOVUE XTLO TOUE UXOVTEC KXTL TCOV
xyaTTovV, b pxbovv v Elvat VTLEVOVVOL YL TIC TLPXKEELS TOVE KAL VX UNV
7o EXVAXKAVOUVY. TOVLEE OTL TLPETLEL VX ELVXL 6TXBEPOL 6TNV XTLOPAEN TOUG

KXL VX U7V VTLOXWPNEO0VV &V 0L UXBNTEC ELVXL PPOVLIUOL T ETCOUEVES iép%

2. O &AAOG SXEKAAOC ELENYNONKE VX KAVOVV EPEVVX, WETE VX BpovV

TCOLOL NTAV 0L VTLEVOVVOL TVG SLXKOTLNG TOV XY VX KXL VX puXBovv yixti
TLPOKOAESXV TV PAEXPLX. YTLOETNPLEE OTL TLPETLEL VX 6TEPNEOVY UOVO 6E

KV TOVE T TEXLYVISLX e UTLHAEC Y Evay unve. Av Sev Ttov¢ Bpovv, Bu
TOETLEL VX 6KEDTOVV 6AAN AV6EN. -

NN

3. Evag tplto¢ SX6KaAOC ELXE SLAPOPETLKYN XTLOWN YLX TO DEUX AEYOVTAS

OTL TO0 PEUX TNG TLAWPLXG SEV <TLLAVEL» TLAXVTX. ESWEE, UKALETX, 6TOVG
6K oAoVE TwV §V0 TAEEWV VX SLXBXEOVY TO TTLO KXTW XpBPo YL v

EKEPTOVV KAAEG AVEELG TLOV O UTLOPOVERY VX EPXPUOGOVV YLK VX
KXTOAXBOVY oL UXONTEG To AXBOG ToUG. -

Sx0Aelo avTl YL <TLUWP > BATEL T TLALSLX VX KXVOUV <SLXAOYLEUS>>

davtaoTteite va elote o€ éva 6x0A£l0 Kal KATOLA TALSLE KAVOUY @aacapia 6To uadnua 1§ otnv
auAn otav tailouv! Tuyivetat cuviBwg; Mapadociakd i amdvtnon ival n Tipwpio.

Ot TteplocOTEPOL OTOV AKOVUE TN AEEN «TlUWPlA» OKEPTOUAOGTE TO
ypaweio Tov StevBuvTy, Evav Kevo toixo 1 éva Gbelo Bpavio pakpLd
amd Toug cuppadnTég pag. O oTOX0G NG «TIUWPLAG» ElvaLl VO Lo
KAVEL Vo OKEPTOVUE TO AGDOG paG, AL TIS TIEPLOGOTEPES (POPES
QUTH N TOKTIKY 8ev «mlAvew. To HOVO TTOU OKEPTOUNOTE £lval TO

ToTE B TEPAGEL T WPA TOL GXOAELOV 1) OTL elvat ASIKN 1) TIHWPLAL.
AMG& to dnpotikd oxoAeio Robert W. Coleman otn BaAtipdpn g ApepIkg €XEL KAVEL KATL
SLLPOPETIKO OTaV oL HaBNTEG KAvouv acapia 1} evoxAovv. Avti va Tipwpovvtal Ta atibaoca
TSI HE TO va Ta 0TEAVOLV 0TO ypa@eio Tou Slevbuvt) 1 va Toug otepolv Sldpopa
TPAYHATA, TA GTEAVOUV 6TO SWHATLIO TOU Atadoylopov. Ta maidid mov Sev cupTEpLEEPOVTAL
owoTa, evBapplivovtal va KabBiocouv 0To SWUATIO KoL VX KAVOUV OOKNOELG QVATIVOTG Kol
Stadoylopov, yla va npepnoovv. Emiong, ot 8ackaiotl Toug {ntovv va PAooUV yla auTtd Tov

oULVEPN Kal yla Tov Adyo Tovu Bplokovtal ekel, woTte va kataAdfBouv to AdBog Toug.
(A6 To Mother’s blog, 3/10/2016, iaokevn)
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EPQTHMATA

A) E6D Ttowx o1td TUG TPELS ELENYNOELS ETLAEYELS KAL YLXT;
B) MNatl AEN eTtAEYeS TG XAAEC §VO ELENYNEELS;
N YTtapxel kamowx dAAn AV6%) LoV UTTOPELC VX TLPoTELVELS; EENYM6E YTl T
PewpelC KXAVTEPY.
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— EpwtnpatoAdyto yiwa tov/tn Mabnti/Mabntpia —

[lavernotnpio Kompou

Kwdwkog:

Ayarnnté/n padntn/TpeLa,

APXIKA, O €UXAPLOTOUE YLOL TN CUMETOXN OOU OTNV £peuva. Ita TAaiola tng £peuvag, Ba
Bféhape kamoleg TAnpodopiec mou Ba pag PonBoloav va £xoupe TLo EekaBapa
anoteAéopata. Ol MAnpodopleC AUTEG lvol AVWVUUEG Kal SEV €XOUV KOUIO OXEon UE TNV
anodoan oou oto oxoAeio. ' auTO, o€ MAPAKOAOULE, VO amovTHoeLS eEAeUOepa.

OAHTIEZ ZYMNOAHPQZHZ

1. MNpwto CUUNANPWOE Ta OTOLXELQ oOU.

2. e kaBe epwtnon Bale og KUKAO £vav aplOUO TTOU va LOXUEL YLa ECEVA KOl
TOUC YOVE(g oou.

Anavtnoe og OAEZ TIC epwTNOELC.

®oho: Ayopi| | Kopito[ ] T&én: ... IXOAELO: ot

Xpovia Stapovig otnv Kompo: ............... (av yewndnkec otnv Kumpo, BaAe tnv nAikia cou)
Mntpkn Mwooa MNTEPOAC: ..o, (Toter yAwooo AoV oTn xWpa IoU yeVwRBONKe n UnNTépa oou)
Mntpkn MAwooa MATEPA: v (mota yAwooa ptAovv otn xwpo tou yevwwnidnke o MATEPAC ooU)

O natépag pou £xel mApeL ATIOAUTHPLO AnpoTLKOU

O natépag pou £xel mapel AnoAutrplo Méong Ekmaideuong (AUkelo — Texvikr ZxoAn)

1 | O nmatépag pou €xet mapet rruyio MNavemniotnpiou

O nmoatépag pou £xel mapel mruyio Metamtuytako Atmwpa

O matépag pou £xel mApeL ALSAKTOPLIKO AlmAwpa

H untépa pou £xeL mapel AMOAUTNPLO ANOTLKOU

H untépa pou €xel mdpel AntoAutrplo Méong Ekmaidsuong (AUkelo — Texvikn ZxoAn)

2 | H puntépa pou éxet mapel ruxio Naverotnpiou

H untépa pou €xel mdpel mruyio Metamtuytako Atmwua

VP WINPT WIN| -

H untépa pou €xel mapel ALSaKTopLkd AlmAwpa

3 | Epyaletol o0 MATEPOC GOU;
NAI 1
OXIl 2

4 | Moo €ival To EMAYYEALLO TOU TTOTEPOL COU);

5 | Epyaletol n Lhtépa oov;
NAI
OxXIl 2

6 | Moo sival To emdyyeApa ThG UNTEPOG COU;

273



7 | O natépag ocov Stapalel epnuepidsg; H puntépa oou Slapalel epnuepideg;
Moté 1 | Noté 1
Kamote 2 | Kamote 2
ApKeTA ouxva 3 | Apketd cuxva 3
MoAU cuxva 4 | NMoAU cuyva 4

8 | O natépag ocou SiapaleL BLPAia; H untépa oou Sapalet BLBALa;

Moté 1 | Note 1
Kamote 2 | Kamote 2
ApKeTA ouyva 3 | Apketa ouxva 3
MoAU cuyva 4 | MoAU cuyva 4
9 | Eovu SuaPalers epnuepideg;
Moté 1
Kamote 2
APKETA cuxva 3
MoAU cuyva 4

10 | Av vay, tota/ec ebnpepibo/ec Stapalerc;

11 | EoU StaBaleig BBAia;

Moté 1
Kamote 2
ApKETA cuyva 3
MoAU cuyva 4
P

n

. K K|o

o|n|5|n

12 | Ndoo ocuxva Kavelg ta akOAouBa otov eAelBepd cou Xpovo to E ? A 5
anoysupa; E|z Y

Y | X
X|N
N|A
A
Mailw nAektpovika mayvidia 11234
BAETW TNAgOpacn A/KaL TALVIEC OTOV NAEKTPOVIKO UTIOAOYLOTH 112134
Waxvw kot Stopalw dtadopeg mAnpodopieg otov nAeKTp. UTTOAOYLOTH 112134
AtaBalw BLPALa (r.x. matdikn Aoyotexvia, eykukhomaideleg) 112134
AtaBalw to LOOAUATA HOU LE TOUG YOVELG pou 112134
AtaBalw to pobnpatd pou pe aockalo/a oto omitir oto ¢ppovrotipo | 1 | 2 | 3 | 4
AtaBalw Kol HEAETW LE TOUG YOVEiC pHou Sladopa, OTwWE, VIOKLUOVTED,
srutpanélia moayvidia kat BLBAla (ekTtog amod to podnpatd pou). 1 3|4
MNailw pe toug dpidouc/dpileg pou (oto omitt, mApKo, oToV MALSOTOTO) 11213
Kavw aAAeg Spactnplotnteg (xopo, abAnTLopo, pouatkr, {wypadikn) 1121|134
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KAEIAA MAPATHPHZHZ MAOHMATOZ EAAHNIKQN
lA AZIOAONHzZH THZ AIAAZKAAIAZ A THN KPITIKH ZKEWH - H ENZQMATQ2H KAI MPOQOHZH THZ 2TO MAGHMA

MapakolouBnaon: Mpwtn / Agltepn / Tpitn Huepounvia: Awdpkelo Mabnpatog:
Ovoua Mapatnpnti/IpLag:

Ztowxeia Ekmoudevutikol: Mepapoatikn Opada / Opada EAEyxou

Kwdkoc Ekmatdsutikou: 2xoAelo: Tunuo:

Ztoxeia MaBipatog: Evotnta: Oéua/Neplexouevo:

068nyiec Xpnonc KAeidag Napatipnong

- Inpeiwoe pe vV 6,tL avtiotolyel/avranokpivetat otov Badud mou mapatnpei tn Stdaktikr cupnepldpopd rou nieplypddetat otn ShAwon.
- Znuelwog, emiong, Tn ouxvotnta N dLApKeLd TNG Kabeplag avaloya e To Ooeg GOPEC 1) YLOL TIOCO TNV MAPATNPELS, XPNOLULOTIOLWVTAG aVAAOYN KALLOKA QO TG
akoAouBeq: a) 0=Kabdhou, 1=1 popd, 2=2 Popec, 3=3 dopEg Kok., B) 0=KabBoAou 1=péxpl 5 Aentd, 2=péxpl 10 Aemtd, 3=péxpl 15 Aemtd, 4=16 AemTd Kol AVw.

NpoinoBioelg — Kputnpla Atdaockaliog Kpitikng ZkéPng (KZ) oto Madnua

Agv 10 Juxvotnta
Napdpetpot | O/n EKMALSEVTIKAG ... Kaver | 10 H
KAVEL AwdpkeLa
MAawsiwon 1 | OpiCel mAaiolwo mou amoattel okomuo eido¢ okéPNG (my. Anyn amépaonc, eniluon mpoBAruarog, Siepedvnon vAikou, avdAuon
Npocavoro- EMYEPNUATWY), TO OTIOLO OTOXEUUEVA eMavadEpPeL KaTd T Stapkela (Yia e€aodAAlon cuvoxn G Kol GUVEXELOG OTO HABnua).

AlopoC 2 | NpoocavatoAilel Toug Habntég o oxéon Ue Tig §e€LotnTeg K2 tou Ba xpnotpomotnBouv (m.y. «...xpetdletat va avantiéouus Aoyikd
KoL IELOTIKG, EMTIXEPAUATA ... ») TOVI{OVTAG TN XPNOLUOTNTA TOUG OTO HABnUa (QAmovTwyTag oTo yLati KAVOU LLE TO Hadnua).

3 | Xpnoluormnolel oTOXEUUEVEC EPWTHOELG KPLTIKN G oKEWNG LLE TPOTIO TETOLO TTOU Va SnuLoupyet mpofAnuatiopd/oulc.

1071 T S e, i ii i AR —E— i i Hji —f=mme o R B
A n s A) Xpnowionolel epwtnoelg epunveiac (katnyoplomoinong, amokwdLkomoinong onuaoiog, mapa@paons Vonuatog). . ; .
LSaKTIKA ; ; ;
MeBo&oMoyia B) Xpnowuomnolel epwtnoetg avaiuong (eE€taong LOewv, aUYKPLONG, avayvwpLong & availuong EMXELPNUATWY).




Fevikn
AwdakTiki
MeBoboloyia

2t) Xpnotuomolei epwtrioetg autoppuButong (auto-aétoAdynang kat auto-65t0pFwanc/BeAtiwong Tou TPOTToU OKEWNC TOU ). :

EvBappUvel avolkTtou TUTIOU GUVTOUEG OUTNTIOELG, WOTE OL LOONTEG va eKPpAooUV TIG amoYeL Toug, va dltadwvrioouv f va
OUUWVAOOUV E CUVOULANTEG TOUG AVOTTTUCOOVTAG ETILXELPH MOTAL.

EpmAEKeL TOUC HaONTEG O SPaoTNPLOTNTEC (YPOTTTHC) TIOPAYWYLKAC Epyaciac/s€doknong slotoxa MANLOLWHEVNG YUPW artd K
pe cadeic 0dnyieg we mpog tn deflotnta f tov cuvduacpod delotrtwy K2 mou Ba edpapudoouv

2T) EumAéket toug padntég oe Spaotnplotntes auto-aéloAdynons &auto-610pfwang Tou ypantol anoTeEAEOUATOG TG OKEWNG TOUC. :

AMNAerudpd pe toug padntég kat Sivel avatpododotnaon oto amoTEAECUA TNG OKEPNG TOUC UE OTOXEUHEVA, SLEUKPLVLOTLKA
n/xat eme€nynuatikd oxoAa mou adopolv Tic uTo epdaon defldtnteg K2 rou xpnotpomnotolv (ouvipéxouoa aflohdynon).

AWSOKTLIKEG
ZTPATNYLKEG

Movtehomotei 6e€otnteg KX pe aflomoinon Stopyavwiwyv okeWng/vontikwy otnplyudtwy (m.y. Bévveio Sidypauua) Kol

S18AoKEL TOUG HaBNTEG MWE va TA XPNOLUOTOLOUV yLa OKOTTOUE KaTtavonong f/kat mopaywyng ypamtou AOyou (m.y. mpw amnd
ypantn epyaoia).

Ykédtetatl Suvata (‘think aloud’ technique) tovifovtag tnv katdAnAn opoloyia oe oxéon pe Tig eflotnteg KX (myx. mug
avalUw) KoL TA AMOTEAECUATA TNC (. cupmépacpa) yla va BonBrnoel Toug pabntég va epappooouv t Stadikaoia okéPng
(Lovtého okéWNg o i610g 0 EKMALSEVUTLKOG).

KAipa/
NepBaAiov
Ma6nong

Anpoupyet Kivntpa yla okomipo eidoc okéPNG (.. TPETMEL Vo evTomiow TekuUnpLa/evdeiéeic ya va amobeiéw to cuUNEpaoud
Hou) divovtag xpovo Kat evBapplvovtag Toug HabnTeg va okedToUV — Kal VoL EpyAoTOUV — KPLTLKA.

10

EvBappUVeL AEKTIKA TOUC HOONTEG VoL £XOUV KPLTIKA SLABEoN (1), va givait avolkToi o€ SLOPOPETIKEC OMTIKEC, VA SLEPEUVOUV, VI
Yayvouy, va avaotoyalovial, va Unv @oBouvtal va ekppaoouy daroyn).
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[Tavermotpio Korpou

Epcvvntiko TTpoypxiupuax ETTXyyeAUXTIKNG AVRTTTUENC EKTIRISEVTIK WV
«Kpltikn 6kéwn kot Adaktikés TTpocktasels: H ¢ven, n TTpowbnen
KoL 1) Adx6KoA(X YL Tyv Kpltikn Skéyn>

Odbnyieg
ZNUELWOTE ME V O,TL AVTILOTOLXEL OTNV MEPIMTWON COG KOl CUMITANPWOTE avaAoya.

1. ®UAo: Appev OnAu

2. 2xoAeio mou douAelete PEToC:

3. Opyavikr) O¢on: Adokahocg/a BonBoc¢ Ateubuvtng/pla

4. Xpovia Ynnpeoiag (cupnephapfoavopévou tou petivou):

5. Xpovia Yninpeoiag o€ E’ | 2T taén (ta&n mov didaokete Pp£tog):

6. Avwtato Mopdwtiko Eninedo:

Katoxog MetamtuylokoU titAou  3€

Katoxog AldaktopLkou Tithou X3

Katoxog AeUtepou mtuyiou X3

7. Empopdwon oxeTKka e To OEpa tng Avantuéng kat Atdaockaliag Kpttikng ZkEYng:
____ NapakoAouBnon empopdwTIKwy oepUvapiwv/nuepidwyv
MapakoAouBnaon emoTnoVIKWY cuvedpiwv (otnv Kumpo r)/kat oto e€wteptko)
_____EvaoxoAnon pe €peuva / epEUVNTIKO TPOYP AL YLO TNV KPLTIKY) OKEYN
METAMTUXLOKEG OTIOUSEC
____ MNpoowrikn evaoxoAnon pe oxetikn BLpAloypadia

AN (MOPAKOAW KOBOPLOTE: ..ocueceecteceeeeieree et sttt et st s et eaeste s seaaes s s srennnnas )

8. Avapelgn otnv Avadopnon twv NAM t¢ Kompou: _ OXI NAI
Av NAI, Po)oc:

9. Kivntpo yia Zuppetoxn oto Npdypappa EnayysApatikng Avantuéng:
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Npdypappa EmayyeApatikig Avantuéng Ekmadevtikwv
«Kputikn okéPn kat Atdaktikég NMpoektaoel: H ¢puon, n MpowOnon katn
AdackaAia yia tnv Kputikn ZkéPn»

(2016-2017)

[Tavemotiypo Kurpou

YnevOuvn npoypappatog: @Awpta N. BaAavidou

1. TO NPOrPAMMA

To Npoypappa EmayyeApotikng Avantuéng Ekmaldeutikwy yia th Sidaokalia Tng KpLtikng
YkeP NG (KZ) mpood€pOnke Katd tn IxoALkn Xpovid 2016-2017 and 1o Turuo Emotnuwy Tng
Aywyng tou Naveniotnuiou Kumpou ota mAaiola £peuvag oe ANUOTIKA YXoAela pe TiTAO
«Atdaokalio yia tnv Kpwtikn Zkén: Avantuén kat BeAtiwon tng Kpttikng SkeYnc twv
Madntwv puéow Evouvauwaong kit EmayyeAuatikic Avantuéne EKmatdeuTIKWY. IKOMOC Tou
TIPOYPAUUATOC N EVAUEPWON Kal evOUVAUWGN eKMASEUTIKWY E’ & 3T Anuotikou yla tn ¢uon
NG K2 Ko yLo SLOAKTIKES TIPAKTLKEC yia avamtuén tne KX tTwv padntwv oto padnuo twyv
EAMNVIKwV aAAG kat n avamtuén deflotntwy oxedlacpou n/kat avadopnong dtdackaiiog pe
€udaon otnv npowbnon tng K2.

2. AZIOANOrHzH TOY NPOrPAMMATOZ2

Yto mAaiola TG CUUHUETOXNG 00G OTO TIPOYPOUKA, N SUUBOAR oag otnv afloAdynon Tou
TLPOYPAUUATOG KpLVETAL TTOAU onpavTiki. Oa to ektipoloa olaitepa av adlepwvate Alya
AETTA YL VO TTPOUCLACETE KOL VO OELOAOYNOETE TNV EUTIELPLO COG OO TO TIPOYPAULLA,
OUUMANPWVOVTAC TO TIOPOV EPWTNHATOAOYL0. AleukpLvileTal OTL ol mAnpodopieg mou Ba
oUAAgyoUV armod To EpWTNHATOAOYLO Ba Mapapeivouv AKPpWE EUTTLOTEUTIKEG Kal Oal
XPNOLUoToLln0oUV OIMOKAELOTIKA KoL LOVO YLOL OKOTIOUG avO.oTOXOoHOoU Kol a€LloAdynong tou
(6LoU ToU TIPOYPAUATOC.

Mépog A
BdAte o€ KUKAO ToVv aplO6 mou neplypddel KaAUTeEpa TNV aviidpaocn oag o KaBe SnAwon.

KaB®oAouv Aiyo Apketd | MoAv

1. To mpoypoppo avtanokpibnke otig mpoodokieg pou. 1 2 3 4

2. OLouvavtnoelg ota MAALoLO TOU TTPOYPAUOTOC E 1 2 3 4
BonBnoav va ekabapiow Tt elval n kpLtikn okEPn Kal
w¢ S16AokeTal.

3. To mpOypOoppa AVETTTUEE/EUMAOUTIOE TIC SLOAKTIKEG 1 2 3 4
Hou 8e€LOTNTEC O€ OX£aN WE TNV Mpowbnon tng
KPLTIKAG oKEP NG oTnVv Takn.

4. To UALKO TOU TTPOYPAUHATOG TaV BondNTIKO TOCO OF 1 2 3 4
BewpnTLkO 00O KOl OE TTPAKTLKO eMinedo.

5. Aflomoinoa to UALKO 1 LEPOC TOU UALKOU TOU 1 2 3 4
TIPOYPAUHATOG 0TN SdaoKaAia pou.

6. To mpoypappa pe BorBnoe va avaotoxalopoit 1 2 3 4
TLEPLOCOTEPO OE OXEON LE TNV TTPOoWONOoN TN KPLTIKAG
okéPng otn ddaokahia pou.
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Mépog B
ATOVTIOTE LE GUVTOULA TG EPWTHOELG MOU akoAouBoUv
1. Nwg To MPAYpPAHA CUVEIODEPE OTNV EMAYYEAUATIKA OOG AVATTUEN; (TT.X. 0OPEAN ToU

Exouv va kavouv ue oxebiaouo dtbaokaliac, npayudatwon Sitbaokaliac, aéloAoynon kai
aVOOTOXOOLO).

2. AvadéEpete TIg 2 IO ONMAVTIKEG yla £0ag €vvoleg (key-ideas) mouv adopoulv tnv
KPLtik okéYPn Kat tn SidaokaAia tng Kat £€nynote. (moleg eival QUTEC TOU €0E(G
ETUAEYETE VO KPATAOETE ATTO TO TIPOYPOUUAL).

3. EwonynOseite éva otoleio mou BOswpeite ottt Oa PeAtiwve TRV UAOmMoinon ToOUL
TIPOYPALHATOC EMAYYEALATIKAG OLVATITUENG TTOU OUUUETELYOLTE.

Mépog I
Napatnproslg kat ZXOoALa
Kataypate napatnpnoelg | oXOALa, oV UTTAPXOUV OXETIKA LE TNV EUMELPLA OO OTO
npoypappaL.
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Appendix G

The Critical-Thinking Curriculum used in the Teacher Professional

Development Programme
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Epunveia

-Katnyoplonoinon
-AnokwdLkomoinon

-Mapadpaon
VONATOG

- Katnyoplomoiw
(Katnyopta,
KpLtrpLo)
-Tovilw to vonua,
Bplokw tn onuaocia pe
Baon ta
ouudpalopeva
-Alvw tapadetypa,
EEnyw pe Ska pou
Aoyla - Napadpdlw

ANAAYTIKO NPOTPAMMA AEZIOTHTQN KPITIKHZ ZKEWH2
(MAAIZIO MAOHMATOZ EAAHNIKQN)

-E€etaon |6swv
-JUyKpLon 16ewv

-Avayvwplon &
AvaAuan
Emixelpnuatwy

AtloAoynon
-AfLoAoynon
loxupLopwv

-AloAoynon
Emixelpnuatwy

Ae§Lotnteg Kputikng ZkEYng (Facione, 1990)

Juvenoywyn

-Alepelvnon Aedopévwv

-Alatunwon
Artloloynuévwv
YrnoBéoswv/MpoPAePewyv

- JuumEepaopaTa

Eneénynon

-Mapouciaon

AmoteAecpaTwy IKEYNG
-Eme€nynon Tpomou

ZKePNG

-Avarmtuén
Emuyelpnuatwyv

Innavtikég AE€erg-KAedLa yia kaBe As§lotnta Kpitikng ZkéPng

AvaAuon

-Evtonilw Baowkn béa
(rt.x. oupmépacua, e€EALEN
Lotoplag)
-2UyKpivw - Evtomilw
OMOoLOTNTEG & SLadopég

- Avayvwpilw kat avaAlw
ETXELPN AT (BooLKA
B0£on/amoyin, Adyoug,
amnodeielg n tekunpLla,

napadelypa)

AfloAoynon
-A€LoAOYW LOXUPLOHOUG
(T.X. TitAo KELEVOU)

- Kputripla a&loAoynong
(Aoywkn), akpiBela,
cadnvela, cuvadela)
-Aflo\oyWw ETIXELPALOTA

Kputripla a€lohoynong
(éykupa, Aoyikd, aAnBn)

JUVETIAYWYN

-AlepELVW TINYEG, avalnTw
Sedopéva, mAnpodopieg
- Evtomnilw evéeitelc mou
V0L TEKILNPLWVOUV
CUUTEPAC AT
- AlaTUTIWVW
Awtlodoynpuéveg YoBEoelg
Kot MpoPAEPeLg

- KataAnyw oe

Eneéynon

- Kataypddw mapatnproslg,
MNapouoldlw amoteAéopata

- Supdwvw, Aladwvw,
AlKOLOAOYW TN YVWN OV

-E€Enyw tov Tpomo oKEWYNG
pou, EEnyw mwg to £kava

-Emyelpnuatoloyw,

Yrnootnpilw 6€on/dmodin pe

AOYOUGKaL ETLXELPN AT

AutoppUBution

- Autoalohoynon
- AutobLopBwon

%)

AutopplOulon
- Kavw autoa&lohdynon

- EAéyxw av n okéYPn pou
elval oAokAnpwpévn e
Bdon kptipla
- AlopBwvw tn okEPn pou
- MpooBetw, dLaypadw
1 QVadLOTUTIWVW
mAnpodopieg
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ANAAYTIKO NPOTPAMMA AEZIOTHTQN KPITIKHZ ZKEWH2
(NAAIZIO MAGHMATOZ EAAHNIKQN)

Napadoxég

1. Ot 8e€Lotntec KpLttkng okéPng (K2) ditbdokovtal otoxeupéva, EekaBapa péoa amd katdAAnAo meplexopuevo/mhaiolo, 6mwe n emiAuon mpoPAfuatog, n Aqdn

andédaong, N KATaAvonon VEOU UALKOU, N avamtuén atloAoyLlkng Kplong Kot n avaAuon emuxewpnuatwy (.. Ennis, 1989, 1991; Facione, 2011; Fischer et al.,

2009; McGuinness, 1999; McTighe, 1985; Plath et al., 1999; Swartz, 2003; Zohar et al., 1994).
2. O BaBuog otov omoio oL pabntég lval yvwaoteg Tou BEpaTog (yvwon, Katavonon, eUmnelpia) emnpedlel tov Babud otov omoio oL pabntég Ba okeptouv
KPLTLKA a§LomoLwvtog cuvduacouo SeflotnTwy KPLTknG okeWNG (Bailin et al., 1999a; Ennis, 1987, 1991; Hudgins et al., 1989).
3. Aev untdpyel Lepapyia Baoel Tng omoiag Stddokovtal, emavadépovral f/Kat xpnotpomnolouvtat ot Se€Lotnteg K2, AsltoupyoUV CUUMANPWHATIKA KOl
oUVSUOOTLKA KOTA epiMTwon og kaBbe pabnua (m.y. Ennis et al. 2004, 1985; Facione, 2000; Facione & Facione, 1996).
4. OL 6€€L0TNTEG KPLTLKN G oKEYNC BeATLwvovTal pEow e¢aoknong (learning by doing) katd tn didpkela TN omolag xpeldletal ol pabnTtég va avayvwpilouy Tig
Se€L0TNTEC f/KaL OTPATNYLKEG TTOU XpnotpornoloLy (. Plath et al., 1999; Swartz, 2003; van Gelder, 2005).

Avapevopeva Madnolaka ArtoteAécpata Awdaktéo — Tl AIAAZKEI O/H EKMAIAEYTIKOZ; (Asikteg Emapkelag — Teaching Targets)
(Acikteg Emtuyiog — Attainment Targets)
Ae§lotnTeg | O padnTeg... 0/n eKMALSEVTIKOG ...
KZ
1.1. KatnyoplomotloUv/ opyavwvouy 1.1.1. Katnyopia = Opada/ Z0volo 6powwv mAnpodoplv/1dswv (Ae€ewv / Tpotdoswy / KELUEVWV).
mAnpodopiec oe katnyopieg Paoel 1.1.2. Yrokatnyopia = Opdada/ 20volo opolwy mAnpodoplwv/Sewv (m.x. Aé€ewv) mou anoteAel PEAOG ULOG
£vO¢ (kowvoU) xapaKtnpLotikol/ £UPUTEPNG Katnyopiac/opadas.
kpttnpiou 1.1.3. Kputripla, mpokaBoplopéva A un, ya opadornoinon/ opydvwon dewv/mAnpodoplwv (Aé€swv/
. TPOTAoEWV / KEWWEVWY) TIoU adopolV o€ SLadopeTIKA onueia éudaong (r.y. ouadomoinon AéEewv ue Bdaon tn
1. (Categorizing) onuaoia Toug, katnyoplomnoinon TitAwv anod apBpa ue Baon to €(60¢ TNC PPATNC — OVOLATIKI 1 PNUATIKY QPAO,
SLOYWPLOUOC KELUEVWY UE Baan Tov TitAo/ emikealida 1 TeplexoUEVo)
E 1.2. AltokwdiKkomoLouv To 1.2.1. Arokwé&LKormoinon onuaciag/voriuatog pag minpodopiag (Aé€ng/ mpotaong/mapaypddou/keluévou/
P vénpa/onpaocia g minpodoplog oupBoéAou Kok.) ue Baon to £ibog mAnpodopiag (m.y. TitAog), Tig Baoikég évvoleg/AéEelg (mou mbavov
M enavalapBavovral) kat ta cupudpalopeva.
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H (Decoding significance) 1.2.2. Supdpalopeva = MAaiolo/cuykeipevo / vorjuata KELUEVOU
N
E . , , : , .
| 1.3. Eppnvevouv / mapadpdalouv / 1.3.1. MNapadpacn = a) Nepypadn Tou vorpatog/ meplexolévou piag minpodopiag (mpotaong/
A nepLypadouv pe GAAa AdyLa To vonua riapaypddou / Ketpévou / auuBdAou Kok.) e dMa AdyLa/aMeg Aé€eLg kot B) Meplypadr Tou vorjpatoc/
. . TIEPLEXOUEVOU Lo TAnpodoplag (mpotaong/ mapaypddou/ kKelpévou/ cupBOAOU KOK.) HECW
(Clarifying meaning) nopadelypatoc 1 mapadelydtwy mou va eEnyolv T ohpascia.
2.1. E€eTdlouv 18éec avayvwpllovTog 2.1.1. Baowkn/kevtpikn b€a = To IO GNUOVTIKO OTOLXELO/ HAVULA KELEVOU (YEVLKY eVTUTIWON) TTou apopd
ke evtomiZovrac Paotkéc fi/ko or(? ylatn vtfl ToLov Lll'}\(l TO K£lp.EV(? ouvaEL TLOANQTTAEG uopcbsql avaioya u:a TO ELSO'C TOU KELUEVOU (TT.YX.
) ) ) | €§€Aién/mAokii otnv agrynon, Baoikd aVTIKEIUEVO/XOPAKTNPLOTIKO TTEPLYPAPI]S, OUUTTEPATHQA
ETULUEPOUG LOEEC OV SnAwvovTal pnta ETTUYELPNUATOAOYIKOU KEWWEVOU)
N unoppnTa - Mnvipuata mou SnAwvovtal pnTd Kot Aueca
(Examining ideas — Identifying - MnvUuata rtou §gv SnAwvovtal pnta Kot Gpeoa (UTOPENTA UNVURATA, TT.X. OKOTOG, KivnTpa cuyypadea)
component parts) 2.1.2. ITPATNYIKEG EVIOTLOMOU Aé€ewV-KAELS LWV TtoU emavaAapBdavovtal, EVIONopoU TpwTng f TeAeutaliag
TPOTAONG KELUEVOU KOl ETEENYNON (TT.X. UE ONUELWOELC OTO TTEPLIWPLO, UE TAAYIOTITAOUC) TNG
onpavtikotntag/pdAou Tng (7). CUUMEPACUT).
2.2. Suykpivouv dedopéva/ 2.2.1. EVTOTopOG opoloTATwy Kat Stadopwv PeETafl dnAwoswv/ mpotacswv/napaypddwv/KelUEVwY (5Lou
TANPOdOPLES HE EVTOTULOMO n/kot StadpopeTikol TUTOU, TTIOU EVTACCOVTAL OF (8La ] KoL SLOPOPETIKA ETILKOWWVLOKA KoL
2. opoloTATWY /Sladopdv KOLV(D’VLKOT[O}\LTLOLJ.LK(I n}\oucnfx (n.)(.’ouprtlon Evrunwy 5La(pr?utoewv 1 évrunng 6La<pnlmong,l<at m{\eonnmg
SLapnULoNG we MOAUTPOTILKOU KELUEVOU) HECW QVTLTAPAPBOANG EMLONKAVOVTAC OPXIKA TO LETPO GUYKPLONG
A (Examining ideas — Compare/Contrast) | (r.y. meplexdpevo, okomdc, vorjpata)
N 2.3. Avayvwpilouv emiyxelpipata 2.3.1. Emyeipnua (Argument): ZUAAOYLOUOG LLE TOV OTtolo uTtootnPilou e 1 KATATIOAEOUUE Lo BEan TTou
IA\ HETAEY GV ELEHOV SNADCEWY amoteAeital ano 2 TouAdXLoTOV TTPOTACELS/ LOXUPLOUOUC TTOU CUVSEOVTAL LE OLTLOAOYLKOUG CUVSEOHIOUG: i)
. Baolkd cuunépacpa,/B£an, ii) Adyocg () Adyol) mou umoaotnpilouv To BaoLKO CUUTEpPACHA Kal iii)
Y (Detecting arguments) : . : : : . .
mAnpodopieg/tekunpla f/kat mapadsiyuara mou unootnpilouv/evéuvauwvouv Toug Adyouc.
b3
H Napadeypa: Evac okUAOG UITOPEL Vo O€ KAVEL EUTUXLOUEVO, VLTI UE TO TTALXVIOL KoL TG OKAVTAALEC TOU eV

o€ kaveL oTe va Bapleoal. Epeuves paivetal va amodelkvuouy OTL £vac okUAOG UTTopEel va oou yaploet

286




2.4. AvalUouv emyelpipota

(Analyzing arguments)

ATTAOXEPO TNV QYATIN TOU XWPIC VO TIEPLUEVEL avTaAAayua.
2.3.2. Avtemuyeipnua i avtiBeto emyeipnua = ETyeipnuo LE TO OO0 AVTIKPOUOUUE €val GAANO ETTLXEIPN QL

2.3.3. AOyog = AgutepelOUCQ ALTLOAOYLKI TIPOTOON TIOU ELOAYETAL E AULTLOAOYLKOUC GUVSEGUOUC (TL.). yLaTi,
eneldn, 81otL, kabwg, adou...). Amavtd oto ylarti.

2.3.4. MopodEc emxelpnuatwy: T0vtopa (m.x. SU0 MPOTACELS TTOU CUVSEOVTAL) KAL TILO LAKPOOKEAN (TT.X.
napaypadog, Keievo)

3.1. AfloAoyouv LoXUpLOROUG

3.1.1. loxuplopog = AnAwon/mpotaon (A.X. CUMMEPACUO KELUEVOU)

3. (Assessing claims) 3.1.2. Auvatog/loxupog LoXUPLOMOG = (a) ZUUTMEPACHO TTIOU TEKUNPLWVETAL EVEUVAUWVETOL OO T
Sebopéva (m.x. Adyoug)
A 3.1.3. ASUvaTOoG LoXUPLOUOG = SUUTTEPOCHA TTOU SV TEKUNPLWVETOL/ amoduvapwvetal amo ta Sedopéva
= (m.x. “To yepuaviko @aynto eivat amtaioto”)
| 3.1.4. Pnta kot untdppnta vorjpota = MoAAamAég pwveég / pnvopota tou epdavifovral ) Ssv epdavilovrol
o pnta Kot EekaBapa oTo (610 KEWWEVO (T1.). OKOTIOG CUYYPAPER, KivnTPX)
N
fo) 3.2. AflohoyoUv emiyelprpata 3.2.1. AVTIKELLEVIKA KPLTRPLa a€LOAOYNONG TIELOTIKWY ETILXELPNUATWY = gyKupoTnTa, aAnBsta/Aoyikn,
r (mapadeiypata okéPng/ opBotnta.
H GUA\OYLOHOUC) 3.2.2. A&loAOynon/LepApxnon TIELOTIKWY ETIXELPNUATWY BACEL AVTIKELUEVIKWV KpLtnpiwv, SnAadr kpivovtag
z . KOTA TTOCO: O) TO CUMTMEPACHO TIPOKUTITEL Ao Tou g Adyoug Ttou Sivovtal (eykupdtnta), B) To cuumépaoua
H (Assessing arguments) KaL oL Aoyol rtou Sivovtat aAnBevouy (aAnBela), kal y) To emiyeipnua elvatl Aoyilka opBad av eival Eykupo Kot
aAnB£c (opBotnTO).
4.1. Alepeuvouyv kat avalntouv 4.1.1. Stpatnyikeg Sltepevivnong mAnpodoplwyv = Tpomog avaltnong mAnpodopLwy yia Eva B€pa /Kot
OXETIKEC KO AELOTILOTEC e gpyaocia o Brpata: a) avaluon Bpatog - moleg MAnpodopieg £xoupe/moleg xpelaldopacte, B) mpoPAEPelg
GUYKEKPULEVO B0,/ LoXU Lo/ B O€ OX€0N e TG TAnpodopleg ou Xpelalopaots, y) avalntnon Twv MANPoPopLWY O CUYKEKPLUEVN -
, . Soopévn n un- mnyn (A.X. kelpevo) Baoel kpttnplwy (va elval OXETIKEG Kal afLOTILOTEG) Kol
mAnpodoplec/tekunpla enoABeuon/andppun mpoPAEPewy, kal §) MEPALTEPW CUOTNUATONOLNUEVN avalTtnon o AAEG TtnyEG (av
4. (Querying evidence) XpeLaletal).
3 4.2. ALATUTIWVOUV QLTLOAOYNUEVEC 4.2.1. YmoBoelg Kat atttodoynpuéveg poPAEPELS yLa To £(50¢, TO TEPLEXOEVO KOL TNV OTTTLIKY/GKOTO TOU
Y UTOBEsELC / TIPOPAEWELC /eVOAAAKTIKES ouyypadéa ot Eva kelpevo péoca and olvBeon mMAnpodopLwy, Le BAacn otolxeia OMwg elkova, Tithog, eldog
N KELLEVOU, ouyypadEag, OKOTIOG, ETILKOLVWVLOKO KoL KOLVWVLOTIOALTLOMLKO TTAALCLO.

erhoyEg/AUoELC
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E (Conjecturing alternatives)
n
A 4.3, KataAfyouv os CUUTTEPGOUATA 4.3.1. Zupnépaopa = To amoTéAeoa EVOG GUAAOYLOMOU / oG SUNOYLOTIKNG opeiag okéPNG.
r péoa arnod ovvBeon dsdopevwv/ 4.3.2. Emaywywog cuMoytopoc (informal logic) = E€aywyr cupmepacudtwy petaBaivovtag ano 1o 81k
0 TAnpodopLwV OTO YEVLKO AapBavovtag urtoyn OAeG TI¢ empuépoug mAnpodopieg/ dedopéva/ otolyeia ou divovtal og Eva
r . . mAaiolo (kelpevo, ewova, xapaktnpag). Ta cupnepacpota eivotl oAndn/owotd otav SikaoAoyouvtal e
H (Drawing conclusions) AdyoucC fi/Kkat TekpApla/amodeifelc/evdeifeLc.
Napadewypa: 11 = 25 and ta 40 NAKIWUEVD ATOUN KAVOUV TTapEA LUE okUAo. 12= Ot 25 arné ta 40 droua rmou
gkavay mapEa e Tov okUAo SnAwoay mio eUTUXLOUEVA. 5 = ETTOUEVWCE EVAC OKUAOG KAVEL Evav NALKIWUEVO
EUTUXLOUEVO.
4.3.3. Noapaywykog cuAoylopog (formal logic) = E€aywyr CUUMEPACUATWY LETARALVOVTOC A0 TO YEVIKO
010 £61K0. Ta cupmepaopata eival mavta aAnon).
MNapadetypa: 11 = OAot ot avOpwrot eivait Bvntol. M2 = O NikdAag eivat avipwrog. 2 = O NikoAag eivat
dvntoc.
5.1. NapaBETouy To AMOTEAECUA TNG 5.1.1. AntotéAeopa = AuTO TTOU TIPOKUTTTEL altd TNV oAokArpwaon 1 KatdAnén kamolag epyactiog (m.y.
okédNg Toug Slepevvnong, newpauatog, enilvong mpoBAnuatog, emtAoyric/ anopaonc)
(Stating results) Napadewypa: Mowa ntnyri emédeéeg/ oe Enetoe mio moAu; Narti;
5.1.2. Aflomoinon S€UTEPEVOUCWY ALTLOAOYLKWVY TIPOTACEWV TIOU ELOAYOVTAL LE ALTLOAOYLIKOUG CUVOECHOUG
(r.x. yiati, emeldn, 510t kadwe, agou...) ylo Tapouciaon + TEKUNPLWON TOU aMOTEAECUATOG TNG OKEWYNG
58 (aravtouv oto yuarti).
E 5.2. E€nyouv Tov Tpomo okEY NG Toug 5.2.1. Eme€nynon tou TpOmou e Tov omoio epapuolouv SeELOTNTEG KPLTIKNG OKEPYNG KABE dopd (LY. WG
n (Tx. LG KataAfyouv o€ epunveia, gpunvevouLy, WG availouy, Twg a§lohoyolv SeSopéva Kat WG KATAAYOUV GE CUUTEPACHATA).
E avaAuorn, aloAoynon Kal CUUIEPACLA)
:I (Justifying procedures)
r 5.3. Emyelpnuatoloyouv / 5.3.1. Emueipnpa (Argument): ZuAAOYLOMOG HLE TOV OTtolo UTtOoTN POV E i KOTAMOAEUOU LE pia BEon Ttou
H aPOUGLATOLV TNV KPLoN TOUG yLa vl aroteleital and 2 TOUAAXLOTOV TIPOTACELG/ LOXUPLOUOUC TIOU GUVSEOVTAL LE ALTLOAOYLIKOUC GUVEECHOUC: i)
” D210 XPNOLUOTIOLOVTAC KaTdMNAQL Baolkd cuumnépacpa/B£an, ii) Adyog () Adyol) mou umootnpilouv To Bactkd cupmépacua Kat iii)

enxelpnparta (Presenting arguments)

mAnpodopisg/tekunpla f/kat mapadsiyuarta mou unootnpilouv toug Adyouc.
5.3.2. Avtenueipnua ) avtiBeto eruyeipnua = EMxeipnua e TO OMOLO OVTLKPOUOUE €va AANO ETLXELPN A

5.3.3. Adyog = Aeutepeliouca OLTLOAOYLKI) T(POTACH TIOU ELOAYETAL LIE ALTLOAOYLIKOUG OUVOETUOUG (TL.X. YLOTL,

288




eneldn, 6LotL). Aravtd oto ylati.

5.3.4. MopdEg emiyelpnuatwy: ZUviopa (m.x. SU0 MPOTACELG TOU GUVSEOVTAL) KOL TILO LAKPOOKEAN
(mapaypadgdog, keipevo)

5.3.5. Aopn ETUXELPNUOTOAOYLKOU KELEVOU = (a) AVATTTUYHEVN ETTAYWYLKA ETILXELPNUATOAOYLA a0 TO €LELIKO

(Aoyocg/ol) oto yeviko (ouumépacpa) A (B) mapaywyLkr EMXELPNUATOAOYLO artd TO YEVLKO (CUUMEPACUA) OTO

£161KO (AOyog/oL) kat tekunpiwon pe avadopd oe eEWTEPLIKEG NYEC TAnpodOpnong (m.x. eykupormoinon

ETUXELPNUATWY HE avadOpPEG OE eMioNUES EpEUVEG, Sedopéva /Kot Ttapadeiypota)

= Qpaoelg yla va eloayou e Béon/ armon (m.y. «H yvwun pou givat...», « Nouilw nwg...», « Oswpw nwc...»,
«Kata tnv amoyn pouv», «Ymootnpilw»)

= JuvOETIKEG GPACELG KAL ETILPPA AT (TT.X. ApyiKd, katapynv, Mpwta an’ 6Aa, emiong, akoua, emTAgoy,
TEAOG) KOl CUUTIEPOLOUATIKOL OUVOECUOL (TT.)Y., «XPO», K CUVETTWGY).

5.3.6. Opydvwon KELUEVOU UE oadr) ELoaywyr], WA BaokwV LEEWV Kal TANPOPOPLWY KOL UTIOOTNPLKTIKEG

AETTOUEPELEG O AOYLKI OELPA Kol ooPEC CUMTEPaOpa e Eekabapn mapaypadornoinon (6o6unon

napaypddou: BTk TPOTAoH, AEMTOUEPELES, KATAKAELS Q).

&

IM—-—220<TUv0O0-H=<D>

6.1. Avaotoydalovtat Kat a€LoAoyolv To
anotéAeopa TnG okéPng Toug Paocel
KpLtnplwv

(Self-examination)

6.1.1. Auté-aglohdynaon = AELOAOYNON TOU AMOTEAECUATOG TNC OKEYPNG TOUG BAOEL KpLTnplwy Ttou Sivovtal ek
TWV POTEPWV N amodacilovtat EMaywyka (m.x. He Baon tn Sopn evog KELUEVIKOU £i60ug).

6.1.2. Kputipla a€lohoynong = Inueia epdaong mou aflorotovvral yia afloAoynon (m.x. okKomog,
KELLEVOYAWOOLKA XOPAKTNPLOTIKA)

MNapadeypa: M1000 kaAd Vouilelg OTL UTTOPETES VA aVATTTUEELG TN OKEWN OOV OTO KEiUEVO mou gypayeg; a) H
ok€Wn pou Sev eivat odokAnpwuévn. Eypaa uévo tn yvwun Hou kat Sev xpnoiuomnoinoa kadoAou Adyouc kot
emyelpnuata ylo va eénynow, 8) H okéyn pou Sev eivat moAv oAokAnpwuévn. Eypaba ™ yvwun Lou Kal yLa vo
™ SikatoAoynow ypnowuormnoinoa évav p 500 Adyouc, oxt oAU netotikoUc, y) H okéYn pou eivat apketa
oAokAnpwuévn. Eypaga tn yvwun 1Uou xpnotuonotwvtac U0 apKETA MELOTIKOUC Adyouc yila va tnv génynow; 6) H
OKEWYN pou eivat ToAu odokAnpwuevn. Eypaa tn yvwun Lou xpnotuomotwvtac SUo MELOTIKOUC AOYouc yla va
génynow av cuupwvw n Slapwvw UE Tov Loxuptlouo. ESwoa kat mapadetyua n napadsiyuata.

6.2. AlopBwvouv Aadn n/kat
aduvapiec oto amotéAeopa TNG
okEPNC Toug

(Self-correction)

6.2.1. Auté-616pBwon = AopBwan/BeAtiwon tou amoteAéopatog Thg okéPNG mou pmopel va yivel pe
ToAAQITAOUG TPOTIOUG Ot BAch TNG auTto-agloAdynong, ou Ba €xeL mponynBel, péow: a) mpoobnkng
mAnpodoplwy, B) adaipeong mAnpodoplwv, r/Kal y) TPOMOMOLACEWY Kol avaSLaTUTIWOoNG LEPOUG
(mpotaong, mapaypddou) i 6Aou (KELWEVOU) (TT.y. va mpoodEaouv Aoyoucg umép tn¢ Béang toug, va AaBouv
UnoYn Toug avtideta eNyEPNUATA).
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Appendix H

A Part of the Booklet titled “Teaching for Critical Thinking”
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BAZIKEZ NMPOYMNOOEZEIZ AIAAZKAAIAZ AEZIOTHTQN KPITIKHZ ZKEWH2
(MAAIZIO MAOHMATOZ EAAHNIKQN)

1. Ebotoxo NAaiowo/MAatciwon Madnpatog (r.x. Emiluon npoBAiuartoc, Andn anodaong/Ailnupa, Katavonon uAtkou, Avaluon Emxelpnudtwv)
2. Zeka0apog NpooavatoAlopog we npog tig As§lotnteg Kputikng ZkéPng (KZ) mou Ba xpnouomnownBouv

3. ZtoxXeUMEVN Kol ZekaBapn Atbaokalio KX
JTOXEVUHEVN EVOwHATWOoN Kal EekaBapn ditdaokaiia Seflotitwy KI evidg TOU TEPLEXOUEVOU TOU HOOAUATOC ELTE UE AUEDO £iTE PUE EUUECO TPOTIO,
omote xpelaletal.

4. Evotoyxn Awdaktikp MeBodoloyia kat Eukatpieg yia Napaywyikn Epyacia og Apaoctnplotnteg nov Adpopouv Ae§lotnteg K
(T.x. Xpnon Kat@AAnAwv epwTACEWV 1)/Kal §pacTNPLOTATWY, YPATTWE | TPpodopLKWCE, TTou va adopouv delotntec K2, aflomoinon oTOXEUUEVWV
£pWTAOEWV KI Kot MAQUOLWHEVWVY oLUINTHOEWV, OTOXEUHEVN SlapopdwTikn afloAoynon)
5. Zeka0apeg AdakTikEG ZTpatnylkeg (visible thinking strategies) yia Atbaokalia As§lotitwyv KZ kat KaBodriynon Mabntwv NQZ NA

IKEDTONTAI kot Xprion KatadAAnAng NMwoocag kat OpoAoyiag IXeTIKAG pe Ae€Lotnteg KZ Kot ta AMOTEAEOUATA TNG
(r.x. MovteAonoinon: a) Movtého okéPng o ekmatdeuTikog, B) Movtého okéPng o nadntng, y) Evvololoyikol Xapteg/AlopyavwTteg ZkEPNG)

6. KataAAnAo NepiBdAiov pabnong & Emkowvwvia
Kivntpa yia okomipo €idog okéPng / EvBappuvaon yla kpttikn dtabeon oto Mabnua

Z1oxo¢ NMNpowOnong Kpttikng

skéPnC (KE) H &ekaBapn kat apeon (explicit) Si6ackalio Twv SEELOTATWV KPLTLKAG

okEPNC pEow eVoTOXA MAALCLWUEVWY SpaoTNPLOTATWY TTOU VoL
evBappuvouv IKOMIMO EIAOZ KEWHZ, OTAN XPEIAZETAI KAl OTAN
TO NAAIZIO NPOZMEPETAI.
Elval onuavtiko oL pabntéc va avayvwpilovv tig Stadikaoleg A Tig

SefLotntec mou sumAékovTal otn HaBnon Touc KoL VoL TLE TIEPLYPAdOoUV.
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MAPAAEII'MATA AEIONOIHXIHXE AIAAKTIKOQN EXTPATHI'IKOQN (VISIBLE - EXPLICIT — DIRECT THINKING STRATEGIES)

(ITAAIXIO MAOHMATOX EAAHNIKQN)

AWOKTIKEG ZTPpaTNYIKES

[poypdroon ABOKTIKOV XTPoTnyIikOV (Tapadeiypota)

Ag&rotnteg KX mov emotpatevovran

Yrpatnyki Zoom-in

Aivo o A4En N epaon ywa epunveia pe Pdon mpodtepn yvoon
Kot gumelpia yuoo TV omoiot ot pobnTés KAvouy ouTloAoYNUEVES
vroBéoelg (tOmov 10e0BVEAA). XvvOétouv 10éeg Yoo va
kataAn&ovv o ocvpmepdopata. ‘Emetta, tomobetd ™ ALEn M
opborn oe éva GAlo mAaiclo (m.y. Kelpevo, €woOva) Yo vo
OTOKTI|GEL SLOPOPETIKO VONLLOL TO 01010 Ot LafNTEG TPOooTUOOLV
va  gpunvevocovv. Tavtoypovo €Enyovv TOvV TPOTO OV
oKEPTOVTOL Kot OpovV KABe popd.

v
v

v

Epunveio — Amokwdukomoinon
Yvvenaywyn — AlatuTmon
oLTIOAOYNILEVOVY VTTOBECEMV

Ene&nynon tpémov oxéyng

Bévvero Avaypoppa

Aive 00 ekdveg/dnhdoelg/Keipeva Kot KOA® Toug Labntég va
To. oVYKPivOuV o€ O,TL aPopd oe TEPLEXOUEVO, TN OOUN N TO
YAOOOIKA Kot un yhwoowd otoyeio. EmAéyovpe kpurmpuo
Kka0e popa pe Toug padnTéc.

Avélvon — Zoykpion

Alvoida lotopiag

Aivo wivaxko pe 2 otAeg. XN pio £(0 COUTANPOOEL AEEELS,
QPAGCELS M TPOTAGELS ad TO aPMYNUATIKO Kelpevo (1otopia) pe
™ oepd mov gueavifovial og owtd. Xt 2" otAn ot pobntég
Baoel TV evdeiemv pavtehovy v 16Topia Kot TpoPfAETOLY TO
TEPLEYOUEVO OUTIOAOYDVTAG TIG TPOPAEWYELS TOVG.

Yuvemoyoyn — Alotdnoon
Artiohoynpévov Ipopréyemv

Hivakag 10 copTAN PO O YVOOTAOV Kol VE®Y
TTANPOPOPLAOV

A&lomold TANpoeoplokd 1 GALO €100G KEWWEVOD KOl KAA®D TOVG
pabntég vo evtomicovy & Vo KATOypOYoLV TANPOQOPIES Yo
OLYKEKPLLEVEG DepaTikég KaTNYOpieg Kot va. KATOANEOLY GTO
noleg emmpocheteg mANPOPOpieg deV GUUTEPIAAUPAVOVTOL GTO
kelpevo ko yperdleton va Tig avalntmoovy. Mropd vo dOom
emnpdodeteg mNYES /Kot LAKO.

Zuvemoyoynq — Alepgvvnon
dedopévov
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Evvoworoyikdg yaptng emyeipnpdrov

— 1

e —— p———

Mmnopet va xpnoiponom0odv ToAAATAES LOPOES YAPTN
emyelpnubtov. o tapddstypa, propel va ypnoyromombei To
SLYPOUHOTIKO CTIPLYLO TOL TTopaTifeTol, MOTE 01 LobNTéES va
AVOADGOLV ETLYEPNLATOLOYIKO KEILEVO 1)/K0L VO OPYALVADGOVY
Ok TOVG KEIWEVO [LE TNV OTTIKY KO TO, ETLYEPTLATE TOVG,
KOTOYPAQOVTOG EIGAYMYT], GO0 ETLYELPNULATOV KOl
ocvumépacua/copnepdopate. Mropei, Spwg, va ypnotponomdel
Ko amAdg mivakag («Claim — Support Drawy) 6mov oty 1"
othAn kataypaeetat n 0on (Claim), otn 2" ot)in
Kotaypdeovtar ot Adyor (Support with a Reason) kot oty 3"
o)A ta Tekpnpro/amodeifels/ mapadeiyparta (Proof).

V' Avéivon emyeipnudtov
v Ene&fynon — Avdamtoén
EMYEPULATOV

Ipappn wpopinpatiopod q I'poppn Zkéyng
(Exit Slip Question Statement)

Oa mpémel va BAETouuE tnAsdpaon;
] T
B —

A o

(NAII E’ tééng, oer. 17)

Ot pafntég Kahobvtar va Tomobetnoovy oe d1dpopeg BEcELS
ot ypouun tpoPAnuaticpot sticker notes pe v amdvinon
TOLG GTOV OPYIKO TPOoPANpHaTIopnd Tov podnpatog. H ypapun
TPOPANUATIGHOD ETAVOPEPETOL KATA T1) OIEPKELD TOL
poOnpoatog og mhaicto. Xto T€A0G Tov Labnpatog ot pabntég
KOAOVVTOL VO ETOVOTOTOOETNO0VY 6T Ypouun
TPOPANUATIGHOD OVATTOGGOVTOG ETLYELPTLATO.

v Ereénynon — Avamtoén
EMYEPNUATOV

(Xpovuci}) Ipappiy tng apiynong

H ovykekpyévn otpamnyikn pmopel vo  ypnoipomondel
[No mopdderypo, pmopd vo  SoPdlm
OTOGTOCUATIKG TO KEIUEVO Kol o€ ONueio-emelcodlo  vo
OTOUOT®, MOTE Ol HoONTEG VA KATOYPAPOVY GE QIAUL TITAOVG
oknvov/eneicodiov. EvaAlaxktikd, pmopel vo dofoctel To

TOIKIAOTPOT®C.

Kelpevo peyohOQmVo /Kol GLOTNAG KOl EMELTO OO OPYIKN
avaivon/Katavonon HECH €0GTOXMV EPOTNCEMY, Ol LoONTEG
Vo avaADGOoLV TNV a1 ynon o€ oKNvEg o€ Ceuydpia 1 opddec.

v' Avéivon — Evtomiopdg Pocikic

10£0.G Kot EMUEPOVS 1OEDV
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INNocloAoyIKOg apTNG TEPLYPOUONS

Kold tovg pabntég va mapovsidcouy opyavmpéva oEGELS OV
GLVOEOLV TIG YEVIKEG KO TIC EOIKEG KO ETUEPOVG TANPOPOPIES
€VOG TEPLYPOUPLKOV KELLEVOD LIE LEPAPYIKO TPOTO

Avdivon — Evromiopog facikng
10£0.G KOt EMUEPOVS OEDV
Yvvenayoyn — E€ayoym
GUUTEPOUCLATOV

Aiota EAéyyov pe Kpuripua 1)/kon epotioceig

A@ob mponynbel TPOoLYYPAPIKO KOl GLYYPUEIKO GTASO ME
TOPOYOYN YPOTTOL AOYOL, KOAGD TOLG HAONTEC OE OWVTO-
aflohdynon o  Paon  kpunpiov. Tovg «oAd va
OVOOTOYOOTOOV O OYECN HE TOV OKOTMO OAAG Kol TO
KEYEVOYAMOOIKA YOPOUKTNPLOTIKA TOV KEWEVOL TovG. 'Emetta
KaAovvTol g owtodlopbwon — d16pbwon pépovg 1 GAoL TOL
Kewévou  toug  (uéow  mpooBnkng,  aaipeong  M/kai
aVadIITUTIMOONG OTOYEIMV KOl TANPOPOPLDOV). ZNUOVTIKO VO
dMooLUE £UEOOT) OTO VO KOTOVONGOLV ol padntég Tt
dtopbmvovV kat yloti.

Avtopphfon — Avtoa&lordynon
Kot AvtodidpBwon

Inpoavrikég Inuewwoelg / Mapoatnpioeig

= H gvieKTIKT| 0VTIOTOlYI0T TV SIOUKTIKMV GTPATNYIKMY OV TPOTEIVOVTOL L0 TAV® HE OEELOTNTES KPITIKNG OKEYNG OeV EEQVTAEL TIG GTPATYIKEG

(/xan TG dpAcTNPLOTNTES), OAAG KOL TNV AVTIGTOLYI0 TOVG HE GLYKEKPLIEVES OeE10TNTEG 1)/KO cLVOLOoUO de&lottov KX, mov glvar duvatov va

a&lomomBovv yia v aueon dwdackorio g KX.

" Apketég amd TIG SIOUKTIKEG GTPOUTNYIKES TTOV TPOTEIVOVTOL TTLO TAV® TPoTeivovTal kot 6to Néo Avarvtikd [Tpdypappo (NAIT, NoéuBpng 2016) tov

paonpotoc tov EAANviKov.
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