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Abstract

Most countries around the world use measures of quality of teaching, such as
classroom observation, as an essential aspect of their teacher evaluation systems. The focus
on teaching for evaluating teachers is justified by the findings of effectiveness studies
which reveal that what teachers actually do in the classroom is the most important factor at
classroom level associated with student outcomes. Over the last decades several theoretical
frameworks have been developed to study and analyse teaching and several studies have
been carried out to investigate issues related to the validity and reliability of data on quality
of teaching. However, what is not yet clear is whether measuring teaching skills depends
on the classroom context, and more specifically if teachers exhibit the same generic
teaching skills when they teach in different classrooms.

In this context, this study investigates whether we can generate similar scores about
secondary school teachers’ generic teaching skills through observing them teaching
mathematics in different classrooms of the same age group of students, and through asking
students from different classrooms to evaluate the classroom behaviour of their teacher.
Concerning its theoretical framework, the study made use of the dynamic model of
educational effectiveness, which refers to eight generic classroom-level factors that
describe teachers’ instructional role. Given that previous studies testing the validity of this
model were conducted in primary and pre-primary schools, the current study also aims to
identify the effect of each classroom-level factor of the dynamic model and its dimensions
on achievement gains in mathematics of secondary students. In addition, by collecting data
from more than one classroom of the same teachers, this study aims to distinguish between
the classroom and teacher effect and investigate which level can explain more variance in
student outcomes.

A stage sampling procedure was used. Specifically, 12 lower secondary schools

were initially selected. Then, all teachers of the school sample who taught mathematics in



at least two classrooms of students of the same grade (i.e., grade 7 and/or grade 8) were
chosen. About 915 students of the class sample (n=57) and 26 teachers participated in this
study. Student achievement in mathematics was measured at the beginning and at the end
of the school year 2014-2015 by using external forms of assessment. The written tests were
developed and validated in a pilot study conducted in the previous year (2013-2014).
Teacher behaviour in the classroom was measured by classroom observations using low
and high-inference observation instruments and through a student questionnaire.

A generalisability study was conducted in order to examine the consistency of
teacher behaviour across different classrooms. The results of these analyses revealed that
secondary school teachers behave consistently in different classrooms for most classroom-
level factors of the dynamic model irrespective of the instrument used to evaluate them.
However, the generalisability study showed that the teacher scores regarding the majority
of the dimensions of orientation and dealing with misbehaviour are not generalisable at the
teacher level but are generalisable at the classroom level. In addition, it was found that the
type of instrument used to measure teaching skills can contribute to whether similar
judgements will be produced when the same teacher is evaluated across different
classrooms, for some dimensions of some factors (e.g., the frequency dimension of
orientation).

Multilevel modelling techniques were also used to identify the extent to which each
classroom-level factor is associated with achievement gains in mathematics of secondary
school students. The empty model of the multilevel analyses revealed that the teacher level
explains more variance in student outcomes than the classroom level. Moreover, the results
of these analyses revealed that the classroom-level factors of the dynamic model are
relevant for promoting secondary school students learning outcomes too, providing support
to the generic nature of these factors in different phases of schooling. Curvilinear relations

between some dimensions of some factors (e.g., the focus dimension of questioning



techniques) and student achievement were also identified. Implications of the findings for
theory and practice, especially for teacher evaluation and professional development, are

drawn and suggestions for further research are provided.



Iepiinyn

Ot meplocoTEPEs YDPEG TOV KOGUOL Ypnoipomoovy pebddovg pétpnong g
TOOTNTOG TNG SUcKAAING OTMOC TNV TAPOTHPNOT OTNV TAEN, MG OmTAPAiTNTO KOUUATL TOV
ocvotudtov a&loAdynong toug. H éupaon mov divetan otn didackoria yio tnv a&lohdynon
TOV  EKTOOEVTIKAOV  OIKOOAOYEITOL OO  TOL  OMOTEAECUOTO  EPELVAV,  TOV
TPUYUOTOTOONKOAV GTO YDPO TNG EKTOOEVTIKNG OMOTELEGUATIKOTNTAG, TO, OTOio, £3€1EAV
OTL TO Tl TPAYUOATIKE KOVOLV Ol €KTAdEVTIKOL otV TAEN €lval O MO ONUOVTIKOC
TaPAyovTag oTo eminedo TG TAENG Tov oyetiletan pe T pabnolokd arnotedéopata. Katd
TIG TeAevTaieg dekaetieg £xovv avamtuydel apketd Oewpnrtikd TAaiocta Yoo T HEAETN Kot
Vv ovilvon NG OWaokaAiag Kot €yovv  mpaypotomombel apkeTég €PEvVEC MOV
dtepevvnoav Béuata mov oyetiCoviar pe v €ykupdTTa Kot TV aSlomiotio dedouévev
OV QPOPOVV GTNV TOLWOTNTA TNG ddackariog. QoT1dc0, dev Katéotn akoun Eekdbapo edv
N Hétpnomn TV JOKTIKOV de&lotntov eéaptdtal and T0 GVYKEINEVO TG TAENS Kot Lo
OULYKEKPIUEVOL €AV Ol EKMOLOEVTIKOL Topovotalovy Tig 1d1eg Yyevikevpuéveg (generic)
o0e&loreg dackaMag 6TV S1OACKOVY GE OUPOPETIKES TAEELS.

210 TAQIC10 0VTO, M TAPOVSA £PEVVO. SEPEVVE KOTA TOGO UTOPOVV va, Topayfodv
TOPOLOL0. GKOP Y10 TIG YEVIKELUEVEG O0OKTIKEG 0EE10TNTEC TOV 101V EKTOIOEVTIKAOV TNG
devtepofabuag exkmaidgvong, HEcw g TapaKoAovinong g owackaiiog Madnuatikodv
o€ O10POPETIKESG TAEELS LotV (15106 NAKIUKNG OUAONG) KOl LEGH TOV OEIOAOYNCEWDVY TNG
CLUTEPLPOPES TV EKTALOEVTIKMOV GTNV TAEN amd Tovg padntéc tov tdéemv avtmv. Ocov
apopd oto BewpnTikd TANIGIO TG €PELVAG, YPNOLOTOWONKE TO OLVOUIKO LOVTEAO TNG
EKTOOEVTIKNG  OITOTEAECUATIKOTNTOG, TO OMOI0 OVOPEPETOL GE OYTM YEVIKELUEVOLG
TAPAYyovVTEG TOV EMIEOOVL 1TNG TAENG 7OV TEPLYPAPOLV TO JOOKTIKO POAO TOV
EKTAOEVTIK®V. Agdopévov 0Tt ot TponyobeveEG Epevves mov e&étacav TV gykupdTnTa
aVTOV TOL HOVIEAOL Tpaypoatomombnkay oe Anpotikd oyoleio kot oe Nnmoyowyeio,

EMIPOGHETOC GTOHYOG TNG TAPOVCAG EPELVAG EIval 1) SMICTOGCN NG EMIOPAONG TOVL KAOE
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TapAyovta. Tov TEPIAAUPAVETOL 6TO Emimedo NG TAENG, KOOMG Kol TV SOGTAGEDV TOV,
oV mpoodo Tev padntov g devtepoPdduog ekmaidevonc. Emumpdcbeta, péom tng
oLALOYTG dedopévev amd meplocoTepeg and pio ta&elg otig omoieg dddokovv ot dtot
EKTALOEVTIKOL, 1 €PELVA QLTI GTOYEVEL EMIONG OTN SLAKPIOT TNG EMOPACNS TOV EMTEOOV
™G TAENS amd TV eMIOPOOT TOL EMTEIOV TOV EKTMALOEVTIKOD, KAOMDG emiong Kol GTovV
EVTOTIGUO TOL EMTEIOV TOV UTMOPEL VO EPUNVEVGEL TO UEYOAVTEPO TOGOGTO TNG OLUGTOPAGS
oT0 LOONOLOKA ATOTEAECUATO TOV HLOONTOV.

To detypo g épevvag emdéynke pe ™ Pondewo g pebdoov g KoTd 6TAS10
derypatoAnyiog. Xvykekpiéva, emAéynkav apyikd 12 Topvacwo. Xt ovvéyelo,
EMAEYNKOV OLOL Ol EKTOOEVTIKOL TV GYOAEIWV TOV GLUUETEIYAV GTNV £PELVO, Ol OTOI0L
dtdaokay pobnuotikd oe TovAdylotov dvo tééelg pabntodv A’ f/kor B’ T'vuvaciov. Xy
épevva vt ovppeteiyov 26 exmodevtikol kot 915 padntéc tov tdéewv (N=57) tov
EKTOOEVTIK®V OV cLppeteiyav oy épevva. H emidoon tov pabntdv ota Mabnuotucd
petpndnke ommv apyn Kot oto TEAOG TNG OYOAIKNG ypovidg 2014-2015 pe ™ ypnon
ypamtov dokimv agloAdynons. Ta ypartd doxipa avartdydnkoyv kol eykvpomomonkoy
oe motikn épevva mov &iye Oweaybel v mpomyovuevn ypovid (2013-2014). H
GUUTEPLPOPE TOV EKTOOEVTIKMOV GTNV TAEN HETPNONKE HEGH TOPATNPNCEDV LE TN XPNON
gpyoreiov mapoatipnong younAov (low-inference) kot vymAod ocvumepacpov (high-
inference), k0O®OC Kol PLECH EpOTNHATOAOYIOV TTOV dOONKE GTOVE HOONTEC.

["a ™ o1epedivion ¢ cLVETELNG TG OOUKTIKNG CUUTEPLPOPAS TV EKTALOEVTIKDOV
o€ OPOPETIKEG TAEES OeENYON perétn yevikevowdtrog (generalisability study). Ta
OTOTEAEGLATO TOV AVOIADCEDV OVTAOV KATEIEIEAV OTL 01 EKTOOEVTIKOT TNG OgvTEPOPAOLLLOG
EKTOIOEVONG OELYVOUV GUVETELD GTY| OOUKTIKT TOVS CLUTEPIPOPE GE OLUPOPETIKES TAEELS
YL TOLG TEPLGGOTEPOVS TAPAYOVTIES TOV EMMESOV TNG TAENG TOL SLVOIKOD HOVTEAOVL,
aveCdptmra and to gpyaieio mov ypnowyomombnke yoo T pétpnon tovg. Qotdco, 1M

UEAETN YEVIKELGIUOTNTOG £0€1EE OTL Y10 TNV TAELOYN QLK TOV SUCTACEDV TOV TAPAYOVIWOV
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TOV TTPOCAVOTOAIGHOV Kot NG dwaxeipiong g anelfapyiog, T 6KOp TOV EKTOOEVLTIKMV
elvar yevikevota 6to eminedo ¢ Tééng Kot Oyl 6To MINEDO TOL EKTAOELTIKOV. EmumAéov,
QAavNKe OTL OTav 0 1010 0 EKTTALOEVTIKOG a&loloyeital e d1aPOoPeTIKEG TAEELS, TO €100G TOV
gpyoreiov mov Ba ypnoiponomOel yio ™ pETPNON TOV SOOKTIKOV TOV 0e&l0TNTOV Hmopel
va emnpedoetl o Pabud otov omoio PTopovV Vo TPOKOHWYOLV TOPOUOLN GUUTEPAGLLOTO Y10l
T1G 0e&L0TNTEG TOL GYETIKA e KATOLEG SL0GTAGEIS KATOI®V TopayOvI®V (T.)., TN dldoToo
NG GLYVOTNTOS TOV TPOGUVOTOAGLOV).

["a Tov mpocdiopiopd Tov Pabuov ctov omoio kdbe mapdyovtag Tov EMTESOV TNG
Taéng oyxetiCetoan pe v mpdodo TV padntodv g devtepofdbutag ekmaidevong oto
MoaOnpotikd, £ywve ypriion Tov moAveninedwv poviédwv (multilevel modelling techniques).
To undevikd HOVIELO TV TOAVETIMES®V avaALGE®V KOTESEEE OTL TO €mimedo TOv
EKTTONOEVTIKOD UTTOPEL VO EPUNVEDGEL HEYOADTEPO TOGOGTO OGTOPAC OTO. padnoloKd
OmOTEAECUATO ad OVTO TOL Umopel Vo epUNVEDCEL TO emimedo TG TAENGS. AkoOun, TO
QTOTEAECUATO TOV OVOADGEDV QLTOV VITOGTNPILOVV TN YEVIKELUEVN (generic) @von TV
TOPOYOVTOV TOV EMITEOOV TNG TAENG TOL SVVAUIKOV HOVTEAOL, KOOMDS KaTedelEav OTL Ot
ToPAyovTeG aVTol oYeTIloVTol KOl LLE TNV TPOay®YN TOV LaONGLOKOV ATOTEAECUATOV TOV
padntov g devtepoPdbag exmaidevong mépov TV pobntdOv ™G mpwTofaduag
ekmoidevong. Téhog, dapdvnke KOUmTLAOYpapuun oyéon HeTalh opiopEVOV SloeTACEDY
OPIGUEVOV TTAPUYOVIOV LE Ta padnolokd amoteAéopata (T.)., Tn O1oTOoT TG £6TINGNG
TOV TEYVIKOV EPOTNCEMV). XTO TEAELTAIO0 HEPOG TNG TOPOVCOS EPYUCING, YIVETOL avapopd
GT1] GUVEIGPOPA TOV OTOTEAEGUATOV TNG £pELVaG oT1 Bewpia Ko oty TpdEn, e101KA TNV
aloA0YNoN TOV EKTOLOEVTIKOV KOl OTNV EMOYYEAUOTIKN TOvG avdmtuln. EmmAéov,

TaPoLGLALOVTOL EICTYAGELS Y10 TEPOUUTEP® EPELVAL.
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CHAPTER 1

INTRODUCTION TO THE STUDY

In this chapter the rationale of the study is explained, and an overview of the thesis
Is given. Specifically, an overview of research in teacher evaluation and educational
effectiveness is provided, which helps us identify the importance of searching whether
teachers behave similarly when they teach in different classrooms. Additionally, key terms
for this research are defined and the research aims of this study are presented. Then, an
overview of the way in which this study was conducted is provided and the theoretical
contribution of the study and its significance is outlined. Finally, the structure of this thesis

Is presented in order to facilitate further reading.

Introduction

Findings of effectiveness studies reveal that the classroom level can explain more
variance in student learning outcomes than the school level (Muijs et al., 2014). They have
also shown that what teachers actually do in the classroom is the most important factor at
classroom level associated with student achievement and that teachers vary considerably in
their effectiveness (Kyriakides, Christoforou, & Charalambous, 2013; Rivkin, Hanushek,
& Kain, 2005; Wright, Horn, & Sanders, 1997). Consequently, teaching practice has
become integrated into theoretical models of educational effectiveness which attempt to
identify teacher factors associated with student learning outcomes, such as the dynamic
model of educational effectiveness (Creemers & Kyriakides, 2008). These findings also
seem to be in line with the fact that many countries around the world use measures of
quality of teaching as a key component of their teacher evaluation systems (Mihaly &

McCaffrey, 2014; OECD, 2013).



In educational effectiveness studies as well as in teacher evaluation systems,
classroom observations and/or student questionnaires are usually used as sources of data to
measure teacher in-class behaviour (e.g., Doherty & Jacobs, 2013; Kyriakides &
Creeemers, 2009; MET Project, 2012). Although several studies have been carried out in
regard to the generalisability of observational data (i.e., number of observations per teacher
that are needed to make a reliable generalization of a classroom teacher’s practice; e.g.,
Hill, Charalambous, & Kraft, 2012; Praetorius, Pauli, Reusser, Rakoczy, & Klieme, 2014)
and the quality of the sources and instruments used to gather data on quality of teaching
(e.g., Kyriakides et al., 2014), very little is known about whether measuring teaching skills
depends on the classroom context. Some authors (e.g., Pacheco, 2009; Smylie, Miller, &
Westbrook, 2008; Spilt, Leflot, Onghena, & Colpin, 2016) argue that classroom context
may influence teachers’ practices. In other words, individual teachers may respond to
different classroom contexts differently and may not show consistency in their teaching
behaviour when they teach in different classrooms.

Before proceeding to the importance of examining the classroom context effect on
teaching skills, it is necessary here to clarify exactly what is meant by the term “classroom
context”. It seems that a common definition for classroom context among scholars and
researchers does not exist. Particularly, as Turner and Meyer (2000) observe in their
literature review, there are nearly as many definitions as studies. Definitions vary
extensively depending on the perspective (i.e., educational, sociological, psychological or
anthropological) that they have been examined. This study will use the definition provided
by Steinberg and Garrett (2016) who saw classroom context as “the settings in which
teachers work and the students that they teach” (p. 293). The classroom context can include
variables such as the students’ socioeconomic backgrounds and student prior achievement

(see Chapter 2).



The Importance of Examining the Classroom Context Effect on Teaching Skills for

Teacher Evaluation and Educational Effectiveness Research

Teachers are expected to differentiate their instruction according to the specific
needs of the students of each class. According to Creemers and Kyriakides (2008), the
adaptation to the specific needs of each student or group of students is expected to increase
the successful implementation of a teaching factor and eventually maximize its effect on
student learning outcomes. However, this study is concerned with the skills of teachers and
examines whether teachers are able to demonstrate the same generic teaching skills in
teaching different groups of students (e.g., questioning techniques, providing students with
application opportunities etc.). This question has important policy implications for
establishing valid and fair teacher evaluation systems, especially since observation scores
may inform decisions about teachers' hiring, retention, bonus and dismissal (Master, 2014;
Mihaly & McCaffrey, 2014). If teachers exhibit the same teaching skills when they teach
in different classrooms, then their observation scores will show little variability among
different classrooms. However, if teachers are not in a position to demonstrate their skills
in specific contexts then observing them teaching in only one classroom may lead to
misleading conclusions about their teaching skills with real implications for personnel
decisions. This may essentially call into question an evaluation system’s ability to
effectively and equitably take decisions about teachers’ hiring, retention, promotion,
improvement, rewards and dismissal.

According to Patrick and Mantzicopoulos (2016), the evaluation process and
outcomes are needed to be viewed by teachers as fair and accurate and that these views are
backed by strong evidence so as to avoid resentment and dissatisfaction that can corrode
workplace morale and cooperation. Recent studies (e.g., Chaplin, Gill, Thompkins,
&Miiller, 2014; Whitehurst, Chingos, & Lindquist, 2014) have attempted to investigate the

extent to which measuring teaching skills by classroom observations and/or student

3



questionnaire is influenced by classroom context variables, such as student achievement or
student socioeconomic status. However, most of these studies suffered from some serious
methodological weaknesses, as data have been obtained from a single class per teacher per
year. Thus, we are unable to determine whether differences in observational ratings are
related to student characteristics or to the non-random sorting of teachers to classes of
students.

Particular emphasis in the present study is given to students’ misbehaviour
incidents, where several studies have revealed that teachers consider them as a big problem
for their teaching (e.g., OECD, 2009; Public Agenda, 2004). In addition, many studies
have shown that teachers tend to attribute the cause of misbehaviour to students or family
rather than teaching-related factors (Baron, 1990; Ho, 2004; Koutrouba, 2013; Kyriacou &
Martin, 2010). If the teachers are right, then misbehaviour incidents may appear in one
classroom and not in another, not as a result of who is the teacher of the classroom, but of
who are the students of this classroom. Having this in mind, the factor of student
misbehaviour could be seen as a contextual factor which could affect the consistency of
teacher behaviour in different classrooms and teacher effects on student achievement. As
Marzano, Marzano and Pickering (2003) claim, in situations that students are disorderly
and disrespectful and no apparent rules and procedures guide behaviour, teachers struggle
to teach and students probably learn much less than they should. Thus, we assume that in
those classrooms where many misbehaviour problems may occur, a teacher will not be able
to demonstrate her /his other teaching skills unless she/he is good in dealing with
misbehaviour. On the other hand, if a teacher is not good in dealing with misbehaviour and
she/ he works in a classroom with only a few misbehaviour problems, she/he will not have
a problem with demonstrating her/ his other teaching skills.

The question of whether teachers exhibit the same teaching skills when they teach

in different classrooms is more relevant when generic factors are used to evaluate them.



Therefore, this research question can help us further test the validity of theoretical
frameworks of Educational Effectiveness Research (EER) which refer to generic teaching
skills. The generic character of these skills is usually examined by looking at the extent to
which these skills are associated with student achievement gains in different subjects and
age group of students (e.g., Kyriakides & Creemers, 2009; Seidel & Shavelson, 2007).
However, if teacher behaviour in different classrooms varies, then the generic nature of
these skills could be questioned. Thus, results about the consistency of teacher behaviour
across different classrooms may have implications for differentiated teacher effectiveness
(Campbell, Kyriakides, Muijs, & Robinson, 2004). If we found that teacher behaviour in
different classrooms is inconsistent, then this gives support to differentiated factors and not
to generic factors.

The theoretical framework concerning the selection of teaching skills upon which
this study was based, is the dynamic model of educational effectiveness (Creemers &
Kyriakides, 2008). The dynamic model is considered as one of the most influential
theoretical models of EER (Heck & Moriyama, 2010; Sammons, 2009) and it provides a
clear definition of quality of teaching. This model is multilevel in nature and refers at
classroom/teacher level to eight factors that are associated with teacher behaviour in the
classroom (see Chapter 2). Longitudinal studies testing the validity of the dynamic model
demonstrated that the eight classroom-level factors of the model and their dimensions are
associated with different types of learning outcomes of students, in different phases of
schooling and in different countries (Creemers & Kyriakides, 2015a; Panayiotou et al.,
2014). It was therefore argued that these factors can be considered generic. However, these
studies took place at primary and pre-primary school level and the extent to which the
classroom context affects teacher behaviour could not be examined since teachers who
participated taught in a single class only. In this context, this study investigates the extent

to which secondary school teachers exhibit the same generic teaching skills (based on the



classroom-level factors of the dynamic model) when they teach mathematics in different
classrooms.

Investigating teacher behaviour in different classrooms may also provide
implications for research comparing teacher and classroom effects in secondary schools.
As mentioned before, EER reveals that the classroom level can explain more variance in
student learning outcomes than the school level and that a large proportion of this
classroom level variance can be explained by teacher behaviour in the classroom. We
could also distinguish the classroom and teacher level and compare their effects on student
learning outcomes, at the level of secondary education, by collecting data from more than
one classroom of the same teacher. Examining the extent to which teachers behave
consistently in different classrooms may help us explain why the teacher or the classroom
level matters more. If teachers behave similarly (in terms of the classroom-level factors of
the dynamic model) in different classrooms, then we expect that the teacher level will
explain more variance in student achievement than the classroom level, considering that
the classroom-level factors will be associated with the achievement of secondary school
students. However, thus far, emphasis is given to the effect that the department has at the
level of secondary education (Ko, Hallinger, & Walker, 2015; Ko, Sammons, & Bakkum,
2016; Sammons, Thomas, & Mortimore, 1997) and we are not aware of studies comparing

the teacher and classroom level effects.

Research Aims

The main aim of this study is to investigate whether secondary school teachers
exhibit the same generic teaching skills when they teach mathematics in different
classrooms (of the same age group of students) within a school year. In other words, this
study aims to examine whether and to what extent teacher behaviour in the classroom

(based on the classroom-level factors of the dynamic model) is affected by the classroom
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context. It is important to clarify here that teachers are not expected to teach in the same
way and provide the same activities in all the classes that they teach. As discussed before
in this chapter, the focus of this study is on the teaching skills of teachers (e.g., if they
provide students with application opportunities in all the classes that they teach). Given
that several methods and instruments for measuring quality of teaching exist, whether the
findings are differentiated according to the instrument that is used (i.e., low and high-
inference observation instruments and student questionnaire), is also investigated.

In addition, since the studies proving support to the classroom-level factors of the
dynamic model took place at primary and pre-primary school level, this study aims to
identify the effect of the classroom-level factors on achievement in mathematics of
secondary school students too. Furthermore, due to the fact that most previous research
studies gathered data on teacher behaviour and student achievement from only one
classroom per teacher, it was not possible to distinguish two different levels (i.e., teacher
and classroom) and compare the teacher and classroom level effects on student
achievement. By collecting data from more than one classroom of the same teacher, this
study aims to distinguish between the classroom and teacher effect and explore which level
can explain more variance in student achievement of secondary school students.

Taking all the above into account, the main focus of the study is on the
investigation of the consistency of teacher behaviour in different classrooms. More
precisely, this study aims to answer the research questions that follow:

1. Do secondary school teachers exhibit the same generic teaching skills (based on the
classroom-level factors of the dynamic model) when they teach mathematics in
different classrooms (of the same age group of students) within a school year? In
order to answer this question we investigate the extent to which the observation
scores and/or the student questionnaire scores per factor and dimension can be

aggregated at the teacher level irrespective of the class that teachers have to teach.



2. Does the type of instrument used to measure teaching skills (i.e., high, low-
inference observation instruments and student questionnaire) contribute to whether
similar judgments are produced when the same teacher is evaluated across different

classrooms?

By collecting data from secondary schools and in particular from more than one
classroom of the same teacher, this study also aims to answer the following research

questions:

3. To which extent are the classroom-level factors of the dynamic model and their
dimensions associated with student achievement in mathematics of secondary
school students in Cyprus?

4. Which level explains more variance in student achievement in mathematics of

secondary school students, the teacher or the classroom level?

Study Summary

To answer the above research questions, quantitative research methods were used.
Stage sampling procedure (Cohen, Manion, & Morrison, 2007) was used to select, at the
first stage, 13 Greek Cypriot lower secondary schools and 12 agreed to participate. Then,
26 teachers of the school sample who taught mathematics in at least two classes of the
same age group of students (grade 7 or grade 8) and who agreed to participate, as well as
915 students of the class sample (n=57), participated in this study. All classes were mixed
ability. Secondary schools were selected because there are more possibilities to evaluate
the teachers in different classrooms, unlike primary schools.

Data on student achievement were collected at the beginning and at the end of the
school year 2014-2015 by using external forms of assessment that are designed to assess

knowledge and skills in mathematics. The written tests were developed and validated in a



pilot study conducted in the previous year (2013-2014) by taking into consideration the
national curriculum of Cyprus for grades 6-8. The extended Logistic Model of Rasch
(Andrich, 1988) was used to analyse the data that emerged from each test. Longitudinal
research design was chosen for conducting this study as one of its main aims was to
investigate the effect of the classroom-level factors included in the dynamic model of
educational effectiveness on student achievement of secondary school students. Collecting
data from at least two phases may help to draw reliable conclusions regarding relations
among factors and outcomes. Permission to collect data was obtained from parents,
teachers and schools and all the participants involved were informed that confidentiality
would be guaranteed and kept throughout the procedure.

Information was also collected on student gender and ethnicity: students’, fathers’
and mothers’ country of birth and language that students speak at home from a short
questionnaire included in the written tests of mathematics. Information regarding students
with special educational needs (SEN) of the sample was collected by teachers.

Data about the skills of each teacher were gathered from all his/her classrooms of
grade 7 or grade 8 by using external observations and a student questionnaire. Specifically,
two observations in each class of the teacher sample (n=114) were conducted by a well-
trained external observer with the use of one high and two low-inference observation
instruments. A questionnaire was administered to the students of all classes of grade 7 and
8 in order to gather data on their teacher’s instructional behaviour. The student
questionnaire generates data for all the classroom-level factors of the dynamic model. All
the observation instruments generate data for all the factors except the assessment. All the
instruments have been used and validated in various studies testing the validity of the
dynamic model (e.g., Kyriakides & Creemers, 2008; 2009). Some minor amendments were
made to adapt the questionnaire to the context of teaching mathematics at secondary school

level.



For the purpose of data analysis, a generalisability study (Marcoulides &
Kyriakides, 2010) was conducted in order to examine whether similar ratings or judgments
were produced when the same teacher was evaluated across different classrooms. Finally,
multilevel modelling techniques (Snijders & Bosker, 1999) were used to investigate
whether the teacher or the classroom level explains more variance in student achievement,
and to search for the effect of the classroom-level factors on student achievement in
mathematics, by analyzing the data that emerged from the high and low-inference

observation instruments and the student questionnaire.

Contribution to the Theory

This study could provide new insights regarding specific issues such as whether
and to what extent the classroom context affects teacher behaviour in the classroom and
teacher effects on student achievement. Most of the research that was conducted in recent
years mainly examined teacher skills in only one class, ignoring the effect that the
classroom context may have upon teacher's instructional behaviour. Therefore, this study
may help us further test the validity of theoretical frameworks of EER which refer to
generic teaching skills and specifically the generic nature of the classroom-level factors of
the dynamic model of educational effectiveness.

Finally, given that previous studies testing the validity of the dynamic model of
educational effectiveness were conducted in primary and pre-primary schools, this study is
the first attempt to find out whether the classroom-level factors are relevant for promoting

secondary school student learning outcomes too.
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Significance of the Study

This research is expected to have significant implications for teacher evaluation and
EER. The findings may offer guidance to those collecting and interpreting data on teacher
in-class behaviour based on classroom observations and/or student questionnaire, either for
research or for formative and especially summative purposes of teacher evaluation.
Specifically, this study may provide evidence on whether it is necessary to observe
teachers teaching different groups of students before we draw conclusions about their
teaching skills, or some of them. Moreover, this study could provide evidence on whether
the type of instrument used to measure teaching skills (i.e. high, low-inference observation
instrument and student questionnaire) could contribute to whether similar judgments will
be produced when the same teacher is evaluated across different classrooms. Depending on
the results, the fairness and the validity of many current teacher evaluation practices may
be questioned. Consequently, this research is not expected to contribute only to theory, but
also to policies that can be developed in various countries on issues related to teacher
evaluation and evaluation of teaching. Particularly, in Cyprus the results of this study will
be significantly relevant as classroom observations are being used by inspectors, since
1976, to evaluate teachers for summative and formative purposes of teacher evaluation
(Kyriakides & Campbell, 2003).

In addition, the findings of this study may also be informative to policymakers
when design and implement teacher incentive pay programmes that aim to reward teachers
for excellent teaching based on performance evaluation system (i.e., performance-based
pay plans/ merit-pay plans; e.g., Stedman & McCallion, 2001; Thomas, 1984), and/or
reward teachers for acquiring and demonstrating specific knowledge and skills linked to
improving student performance (i.e., knowledge- and skills-based compensation systems;
e.g., Milanowski, 2002; Odden, Kelley, Heneman, & Milanowski, 2001; and more

comprehensive model of teacher pay such as Denver’s ProComp; see Koppich, 2008).
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These kinds of programmes link teachers’ salaries or financial rewards to teacher
performance and one of the most commonly used method for evaluating teacher
performance, in these programmes, is observation of teaching by administrators or peers
(Odden et al., 2001; Stedman & McCallion, 2001).

As discussed earlier, emphasis in this study is given to the effect of misbehaviour
incidents on teaching quality. By acknowledging whether and to what extent student
misbehaviour may affect the teacher behaviour in classroom, we may be able to make
suggestions for the creation of intervention programs that will aim to improve the
strategies used by teachers for addressing discipline problems. Training in these strategies
may lead to the change of student behaviour and consequently may increase student
achievement, a fact that is also supported from the results of several interventions and
classroom management programs (Evertson, 1995; Lassen, Steele, & Sailor, 2006;
Muscott, Mann, & LeBrun, 2008; Raver et al., 2009; Scott, White, Algozzine, &
Algozzine, 2009).

Finally, by identifying which classroom-level factors of the dynamic model may
affect student outcomes of secondary school students, implications for policymakers can be
drawn. Specifically, we can identify practices that are effective and contribute to the
improvement of educational quality in reference to higher average student achievement.
These effective practices can be taken into account by policymakers to establish teacher
evaluation criteria and form improvement action plans. For instance, a classroom-level
factor that is found to have a relatively large impact on student outcomes of secondary
school students could constitute a basis upon which evaluation criteria could be established
and it might be a priority for improvement in case its functioning is not satisfactory. On the
contrary, a factor that is not found to be related to student achievement might not be a

priority for creating improvement action plans.
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Thesis Structure

The overall structure of the thesis takes the form of five chapters. The first chapter
Is introductory and presents the research problem addressed and its background, as well as
the research questions this study aims to answer. In addition, this chapter highlights the
scientific and practical relevance of the study in the field of teacher evaluation and EER.
The second chapter aims to provide a literature review of the fundamental concepts and
issues related to the study’s purpose. Specifically, the basic aspects that need to be
considered when developing a comprehensive teacher evaluation system are discussed.
Then, a historical overview of TER is provided in order to answer the question of what
constitutes effective teaching. Furthermore, the theoretical framework upon which the
study is based is presented and described in detail. Moving on, the next section presents a
critical review of studies investigating whether measuring teaching skills by classroom
observations is influenced by classroom context variables. Moreover, the reasons for
choosing misbehaviour as one of the basic contextual factors are discussed. The chapter
ends with a summary of the main conclusions drawn from the literature review, together
with the research agenda.

The third chapter is concerned with the research methodology used for this study.
In Chapter 3, the processes of sampling and data collection are described with particular
reference to the data collection instruments and the statistical techniques used. In addition,
the main limitations of the study are recognized and discussed in the last section of the
third chapter. Continuing, Chapter 4 provides the analysis of the data collected during the
study and the research results. The analysis was made so as to provide answers to the
research questions of the study, which are presented in the first chapter. Finally, Chapter 5
presents a discussion of the results that occur from the analysis, in accordance to each

research question and to the overall aims of this study. Implications of findings for theory,
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policy and practice are also drawn and suggestions for further research are provided at the

end of Chapter 5
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CHAPTER 2

LITERATURE REVIEW

Introduction

The purpose of this literature review is to provide the theoretical framework of this
study. It also aims to demonstrate links with previous work conducted in the field of
teacher evaluation and EER. Through a critical literature review, a framework for the
investigation of the research problem and questions stated in Chapter 1 is created.
Therefore, this chapter focuses on the provision of the available literature within and across
the fields of teacher evaluation and EER, highlighting the need of examining whether
teachers exhibit the same generic teaching skills when they teach in different classrooms
and how this can have any implications for teacher evaluation policies.

The first section of this chapter synthesizes research and thinking about teacher
evaluation. Specifically, the basic aspects that need to be taken into account when
developing a comprehensive teacher evaluation system are discussed, giving particular
emphasis to the evaluation criteria and to the quality of the sources used to collect relevant
data. Then, the definition of effective teaching is examined through a historical overview
of TER where the different phases are discussed to demonstrate the growth on the way that
effective teaching has been approached through the years. In addition, the rationale of the
main models of EER is described. Moving on, the next section presents and describes in
detail the theoretical framework used in this study (the dynamic model of educational
effectiveness) by giving particular emphasis to the classroom-level factors of this model.
Recognizing the need of examining the extent to which the classroom context affects
teacher behaviour, the next section presents a critical review of studies investigating
whether measuring teaching skills by classroom observations is influenced by classroom

context variables. Given that in this study particular emphasis is given to the effect of
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misbehaviour incidents on teaching quality, in the section that follows, the reasons for
choosing misbehaviour as one of the basic contextual factors are discussed. Finally, a
summary of the main conclusions drawn from the literature review, together with the

research agenda for the present study, are provided in the last section.

Teacher Evaluation

Teacher evaluation is not something new in the educational landscape (Ellett, 1997;
Kyriakides & Campbell, 2003). For several reasons, sometimes for professional
development, sometimes for accountability and often for both, teacher evaluation has come
to be an accepted and expected part to the field of education (Stronge & Tucker, 2003).

According to Stronge (2006), a conceptually sound, well designed and properly
implemented teacher evaluation system is a key element of an effective school. However,
over the years, the way that teacher evaluation systems have been both designed and
implemented in many educational systems has been criticized by a number of writers (e.g.,
Danielson & McGreal, 2000; Ellett & Garland, 1987; Gitomer & Bell, 2013; Kyriakides,
Charalambous, & Demetriou, 2006; Loup, Garland, Ellett, & Rugutt, 1996; The World
Bank, 2014). Some problems of teacher evaluation systems that have been reported in the
literature are the existence of poor practices and inadequate materials that fail to
distinguish good from poor performers and the fact that teacher evaluation very often has
been viewed as a superficial function that has lost its meaning rather than as a means for
growth and improvement (Peterson, 2000; Stronge, 1997; Stronge & Tucker, 2003). For
instance, a survey of approximately 15000 teachers and 1300 administrators that was
conducted in the USA (Weisberg, Sexton, Mulhern, & Keeling, 2009) has shown that most
teachers receive one of the top two ratings and less than 1% are rated as unsatisfactory. A
similar situation to the one described in the USA can be identified in Cyprus where the

great majority of teachers are awarded by their inspectors with very high grades (i.e., 35-37
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points out of 40) and no teacher has been evaluated as unsatisfactory since 1976 (The
World Bank, 2014). This is a cause for considerable concern because poor performance
goes unaddressed, excellence goes unrecognized and development is neglected. Another
problem of some teacher evaluation systems is that they have not been greatly informed
nor influenced by current research into teacher effectiveness and state-of-the-art
knowledge bases on teacher evaluation (Danielson & McGreal, 2000; Kyriakides &
Campbell, 2003). An exemplary example of this is the case of Cyprus where the existing
system is in place since 1976 without any considerable changes (Kyriakides, 2016, The
World Bank, 2014).

In recent years, there is renewed interest worldwide on issues related to teacher
evaluation and on how countries can develop valid and reliable teacher evaluation systems
in order to improve the quality of education (Flores, 2012; Kyriakides & Demetriou, 2007;
Liu& Zhao, 2013). This interest comes to a large extent from the realization of the
importance of teachers’ role on students’ learning and to the success of any educational
reform effort (Darling-Hammond, 2007; OECD, 2005; Stronge, 2002; 2006). As Stronge
and Tucker (2003) point out, “without high quality evaluation systems, we cannot know if
we have high quality teachers” (p. 3). Therefore, the establishment of an effective teacher
evaluation system is a challenge for researchers but also for policymakers and educational

practitioners around the world.

Developing a Comprehensive Teacher Evaluation System

The three basic aspects that need to be taken into account when developing a
comprehensive teacher evaluation system are recognized as follows: a) the evaluation
purposes, b) the performance criteria and c) the evaluation procedures and sources that will
be used for collecting relevant data, analyzing them and interpreting the results (Ellett,

Wren, Callender, Loup, & Liu, 1996; Iwanicki, 1990).
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Evaluation Purposes

The evaluation purposes state why teachers are evaluated and are the foundation of
the teacher evaluation process, as they have a direct effect on the determination of the
performance criteria, the selection of evaluation procedures and the interpretation of results
(lwanicki, 1990). Although lists of purposes reported in the literature vary in the content
and length (see for example Peterson, 2000; Stronge & Tucker, 2003), they can be divided
into two broad categories: those purposes defined as summative (for the purpose of making
significant decisions like dismissing incompetent teachers or retaining teachers) and those
defined as formative (for the purpose of improving the professional skills of teachers)
(Danielson & McGreal, 2000; OECD, 2013). However, the most cited purposes of teacher
evaluation are accountability and performance improvement. The accountability purpose
(defined as summative in nature) illustrates the need to determine the competence of
teachers in order to ensure that services delivered by them are effective and safe. The
performance improvement purpose (considered as formative in nature) illustrates the need
for professional development of the individual teacher and involves helping teachers to
learn about, reflect on, and improve their practice (Stronge, 2006; Stronge & Tucker,
2003). By recognizing individual teachers' strengths and weaknesses, teachers and school
leaders can make better informed choices about the professional-development activities
that best serve teachers' needs (OECD, 2013).These two broad purposes are not competing,
but they are supportive functions of evaluation systems, which are necessary for
improvement of educational service delivery (Stronge, 1995). Both accountability and
personal growth dimensions are not only desirable to be included in teacher evaluation
systems, but they are also essential for evaluation to serve the needs of individual teachers
and the school and community at large (Stronge, 1997). Nevertheless, the summative and
formative purposes of evaluation are practically impossible to be achieved within a single

evaluation system, as the determination of evaluation purposes has an influence on the
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design of evaluation instruments, their administration and the interpretation of results.
Therefore, in order for teacher evaluation systems to serve these two broad purposes,
different mechanisms for both of them must be established (Kyriakides & Demetriou,
2007). In addition, in order for teacher evaluation systems to serve the summative and
formative evaluation, there must be a rational link between them and this must not allow
the summative function of evaluation to dominate the formative function. This link cannot
be established if the criteria for both formative and summative evaluations are not based on
the same theoretical framework regarding what constitutes an effective teacher (Kyriakides

et al., 2006).

Evaluation Criteria

The criteria determine what is expected of teachers in their professional roles
(lwanicki, 1990). It is important for the evaluation criteria to be clear and understandable
in order to motivate teachers, otherwise they would not know what is expected from them
(Kelly, Ang, Chong, & Hu, 2008). The existence of clear criteria, which are consistently
applied by evaluators, is the necessary basis of good practice in teacher evaluation
(Santiago & Benavides, 2009). Although the evaluation criteria are a basic aspect that
needs to be taken into account when developing a comprehensive teacher evaluation
system, there are no universally accepted criteria for measuring teacher effectiveness so
far. The criteria used for teacher evaluation differ from country to country (Brandt,
Thomas, & Burke, 2008; Eurydice, 2008; OECD, 2013).

As Kyriakides et al. (2006) argue, teacher effectiveness research (TER) and in
particular its main theoretical models, could be used as a basis upon which evaluation
criteria could be established. Specifically, the seven models (i.e., goal and task model,

resource utilization model, working process model, school constituencies satisfaction
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model, accountability model, absence of problems model and continuous learning model)
proposed by Cheng and Tsui (1999) for understanding and ensuring teacher effectiveness
could be utilized as sources of developing different evaluation criteria. Each model
represents an important perspective that describes and emphasizes some factors which are
tightly linked to teachers' performance and contribution in a school. In general, the goal
and task model expects teachers to achieve planned goals and assigned tasks in congruence
with school goals. The resource utilization model anticipates teachers to use the allocated
resources effectively and if needed, to acquire additional resources to perform their job.
The working-process model emphasises teachers’ contribution to effective teaching and
working process. The school constituencies satisfaction model anticipates teachers to
satisfy important school constituencies’ expectations and demands. The accountability
model emphasises teachers’ accountability and professional reputation. The absence of
problems model expects teachers to identify and avoid possible problems, weakness and
dysfunction in teaching and work. Finally, the continuous learning model expects teachers
to adapt to the challenges from changing environment (external and internal teaching
contexts) and develop themselves through continuous learning (Cheng & Tsui, 1999).

Most countries around the world seem to adopt mainly the working process
model but some other countries adopt the goal and task model as well (Doherty & Jacobs,
2015; Kyriakides & Campbell, 2003; OECD, 2013). Thus, several issues related to the use

of each of these models for developing criteria for teacher evaluation are discussed below.

Teacher evaluation based on student achievement.

Student learning outcomes are used by some teacher evaluation systems, such as
Florida and Washington DC, as sources of evidence for teacher evaluation (Florida
Department of Education, n.d.; Lewin, 2010). Particularly, in 2015, 43 states of the USA

required measures of student achievement to be included in teacher evaluations (Doherty &
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Jacobs, 2015).This kind of evaluation is mainly summative, as teachers receive limited
informative feedback regarding the strengths and weaknesses of their teaching (Smith,
2005).

The use of student learning outcomes as an indicator of teacher effectiveness
reminds us of the goal and task model. According to this model, a teacher is effective when
he/she can achieve the programmed goals and assigned tasks in compliance with school
goals. Thus, the extent to which the goals and tasks have been achieved, is often
considered as a measure of teacher effectiveness. One of the examples of teacher
effectiveness indicators, regarding this model, is student learning outcomes (like the
academic achievement in public examinations) (Cheng & Tsui, 1999).

Student achievement is an appealing measure to evaluate teaching performance, as
the primary goal of teaching is to improve student learning. Various stakeholder groups in
the USA support the idea that learning can be measured adequately through student
standardized tests. Supporters of teacher evaluation that is based on student achievement
often claim that this kind of evaluation could improve student learning by motivating
teachers and by providing information they can use to adapt their teaching. Also, advocates
support that student achievement tests could provide accurate information for decision
makers to use in placing, supporting and rewarding teachers (Hamilton, 2012). However,
the use of student outcomes for teacher evaluation faces considerable statistical challenges
and for this reason it has been the source of criticism by several scholars and researchers
(e.g., Andrejko, 2004; Braun, 2005; Darling-Hammond, Amrein-Beardsley, Haertel, &
Rothstein, 2012; Goe, 2007; Isoré, 2009; McCaffrey, Lockwood, Louis, Koretz, &
Hamilton, 2004; Raundenbush, 2004; Torff & Sessions, 2009). Particularly, there is an
emerging consensus in the literature about the fact that student test scores alone (even
when value-added modelling is employed) are not adequately reliable and valid indicators

of teacher effectiveness to be used in high-stakes personnel decisions (Baker et al., 2010;
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Chester & Zelman, 2009). Apart from the concerns about statistical methodology, many
scholars suggest that there are also other practical and policy reasons regarding the
inappropriateness of the use of student test scores for the evaluation of teachers (Liang,
2013; Stein & Matsumura, 2009). For example, negative effects on teaching and learning
may result from evaluating teachers based only on student achievement, such as focus only
on the core subjects (e.g., maths instead of arts) and formats which are tested (see Baker et

al., 2010; Smith, 2005; Stein & Matsumura, 2009).

Teacher evaluation based on quality of teaching.

Given that there are many caveats against heavy reliance on student test scores to
evaluate teachers, there is a broad agreement to evaluate teachers preferably for their
teaching practices (Ingvarson, Kleinhenz, & Wilkinson, 2007; Kelly, 2012; Liang, 2013).
As Hill and Herlihy (2011) argue, the focus on teaching can create incentives for teachers
to improve a factor that they directly control, unlike student outcomes that may be
mediated by external factors. Thus, the emphasis on quality of teaching may help
policymakers encourage the improvement of teaching. Moreover, effectiveness studies
reveal that what teachers actually do in the classroom is the most important factor at
teacher level associated with student achievement (Kyriakides et al., 2013; Muijs et al.,
2014) rather than factors other than classroom behaviour, such as their beliefs and their
background qualifications (Creemers, Kyriakides, & Antoniou, 2013; Palardy &
Rumberger, 2008). Therefore, the improvement of quality of teaching may lead to the
enhancement of student learning outcomes.

Many countries around the world, including Cyprus, use measures of quality of
teaching, such as classroom observations, as an important aspect of their teacher evaluation
systems (Doherty & Jacobs, 2013; Kyriakides & Campbell, 2003; Mihaly & McCaffrey,

2014; OECD, 2013). The focus on teaching for setting criteria for teacher evaluation is in
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line with the main principles of the working process model of teacher effectiveness (Cheng
& Tsui, 1999). This model assumes that effective teaching and functional learning
processes help teachers to effectively accomplish their assigned tasks, resulting in
significant student outcomes. Thus, it assumes that teachers can be considered effective if
they can assure the quality of teaching and working processes. It is important to mention
that a study conducted in Cyprus by Kyriakides et al. (2006) has shown that primary
teachers considered this model as the most appropriate for formative and summative
evaluation purposes.

However, when teacher in-class behaviour is used as a criterion for evaluating their
effectiveness several issues may emerge. Among these issues are the following: a) the
quality of the sources of data and generalisability of observational data; b) what constitutes
effective teaching; and c) whether the same teachers exhibit the same generic teaching
skills when they teach in different classrooms. Each of these issues will be briefly
discussed on the following pages. It should be noted that if teacher evaluation systems fail
to give teachers high-quality feedback based on accurate assessments of their teaching,
then teaching and learning will not improve. The quality measurement of teaching is also
particularly important for school administrators in order not to be left blind when making

critical personnel and assignment decisions (Archer, Kerr, & Pianta, 2014).

Quality of the Sources of Data

When quality of teaching is used as a criterion for evaluating teachers, valid and
reliable measures of teaching are needed. Several methods for measuring quality of
teaching have been reported in the literature, such as classroom observations, (e.g., Pianta
& Hamre, 2009), student ratings (e.g., Kyriakides et al., 2014), teacher logs (e.g., Rowan &
Correnti, 2009), collecting classroom artefacts such as lesson plans and classroom

assignments (e.g., Matsumura, Garnier, Pascal, & Valdés, 2002), teacher self-ratings (e.g.,
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Wilkerson, Manatt, Rogers, & Maughan, 2000; Hiebert et al., 2003; Mayer, 1999) and
principal ratings (e.g., Harris, Ingle, & Rutledge, 2014). Each method has its own strengths
and limitations. For example, teacher self-ratings are economical and simple to administer,
but teachers’ responses may be influenced by a social desirability factor (Douglas, 2009).
In this study, particular emphasis is given to classroom observations and student ratings.
The reasons for choosing these two sources of data and significant issues concerning them

are discussed below.

Classroom observation.

Historically, teacher evaluation systems have relied greatly and often solely on
direct observation (Mihaly & McCaffrey, 2014; Stronge & Tucker, 2003). The focus on
classroom observation for teacher evaluation is justified. Classroom observation is the
most direct way to measure quality of teaching (Clare, Valdés, Pascal, & Steinberg, 2001),
and specifically, those aspects of teaching that may be directly observed, for instance the
interaction between teacher and students and among students (Danielson & McGreal,
2000). Praetorius, Mclntyre and Klassen (2017) list three advantages of classroom
observation over other measures such as student or teacher ratings. These are: 1) Observers
are trained on how to observe and rate the aspects of interest and consequently, should rate
them in a more valid way compared to teachers and students. 2) Observers are not involved
in teaching at the same time and hence can focus on observing and rating. The teachers
themselves may be unaware of their in-class behaviour (Stigler, Gonzales, Kawanaka,
Knoll, & Serrano, 1999). 3) Observers usually observe several different teachers and
therefore they have a good amount of comparison possibilities. Another advantage is that
classroom observations provide teachers with feedback that could help them improve their
practice (Pianta & Hamre, 2009). Taylor and Tyler (2011) found that teacher evaluation

based on classroom observation can improve the performance of mid-career teachers both
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during the period of evaluation and in subsequent years. In addition, many resent studies
(e.g., Kane & Staiger, 2012; Rockoff & Speroni, 2010; Tyler, Taylor, Kane, & Wooten,
2010) have shown that observation scores are predictive of student learning gains.
Moreover, in a meta-analysis conducted by Seidel and Shavelson (2007) it was shown that
observational and video analysis measures can produce higher effects on student learning
than those obtained through teacher or student questionnaire.

Although, classroom observations can play a significant role in a teacher evaluation
system through the provision of information for meaningful feedback, their success
depends on quality implementation as they vary greatly in how they are conducted (Goe &
Croft, 2009). High- quality observations do not require only good observation instruments,
as good tools that are badly implemented will bring little benefit (Kane & Staiger, 2012).
Recent evidence suggests that decisions regarding observers and scoring designs (e.g., the
number and length of lessons to observe, the number of raters per observation, certification
or other rater requirements and observation mode) have considerable consequences on the
reliability of teachers’ scores (e.g., Casabianca et al., 2013; Hill et al., 2012; Joe,
McClellan & Holtzman, 2014; Newton, 2010).

Current practices regarding the number of observations appear limited to two or
fewer lessons per teacher/ class per year, each 60 minutes or less (Praetorius et al., 2014;
Weisberg et al., 2009). However, according to Kane and Staiger (2012), we cannot have an
accurate impression of a teacher’s practice from a single observation, even if we had a very
precise measure of the quality of teaching of this lesson. This is because according to their
findings, a teacher’s score varies considerably from lesson to lesson. Similar results about
the stability of teachers’ scores emerged from the study of Patrick and Mantzicopoulos
(2016).

Given that evaluators are limited in regard to the number of observations per

teacher/ class that they can afford to carry out, several studies (e.g., Hill et al., 2012;
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Newton, 2010; Praetorius et al., 2014) have attempted to find out how many observations
per teacher are required to make a reliable generalisation of a teacher's practice in a
classroom. Findings varied substantially among studies, but it must be taken into account
that each study has used different instruments based on a different theoretical framework
and methodology. Specifically, Hill et al. (2012) found that three lessons per teacher rated
by two raters were the optimal combination for a reliable estimation of the quality of
teaching by using the MQI instrument. Similarly, Whitehurst et al. (2014) recommend,
based on their findings, conducting two-to-three annual classroom observations for each
teacher, with at least one of those being conducted by a trained observer from outside the
teacher’s school. According to their findings, moving from one to two observations
increases the reliability of observation scores and their predictive power for value-added
scores in the next year as well. On the other hand, Praetorius et al. (2014) found in their
study that one lesson per teacher suffices to measure classroom management and personal
learning support, while at least nine lessons are needed for cognitive activation by using a
rating instrument that measures the aforementioned three dimensions. Therefore, according
to these findings, some teaching behaviours are more variable than others. Moreover,
Newton (2010) showed that at least six observations and four raters are needed for
elementary grades and four observations and four raters would be adequate for secondary
grades. Also, she suggested that having more observations per teacher would reduce
measurement error more than increasing the number of raters. However, it is not within the
scope of this chapter to determine how many observations are needed to produce a reliable
measure of a teacher’s behaviour in the classroom.

It is important to note that even if several studies have investigated how many
observations per teacher (in a single class) are needed to make a reliable generalisation of a
teacher’s behaviour in the classroom, whether the data obtained from a single class can be

generalised in all the classes a teacher teaches, seems to be neglected in the research
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literature. In other words, what is not yet clear is whether teachers exhibit the same
teaching skills when they teach in different classrooms. The importance of examining the
consistency of teacher behaviour across different classrooms is discussed in detail in a
subsequent section of this chapter.

In regard to the use of different observers, a great effort is required in order to
ensure that the observers record teachers' behaviour in comparable ways (Stigler et al.,
1999). As Gitomer et al. (2014) argue, for a system to be valid, judgments about teaching
quality should not be determined by who makes them. Thus, high-quality training and
certification of observers are essential to rising inter-rater reliability (Kane & Staiger,
2012).

However, no measure is perfect. Classroom observations suffer from some
drawbacks. Some of the disadvantages that have been reported in the literature are that
classroom observations are expensive to conduct and time-consuming (Matsamura et al.,
2002; Peterson, 2000; Praetorius, Lenske, & Helmke, 2012). Moreover, according to
Danielson and McGreal (2000) some important aspects of teaching are not necessarily
easily observed in a classroom episode. Additionally, estimates may be affected by a
variety of factors such as possible changes in classroom behaviours when an observer is
present (Douglas, 2009), rater bias (e.g., leniency/severity bias) (Praetorius et al., 2012)

and the number of observations to be conducted (see above).

The importance of using multiple sources of data.

There is some debate in the literature on whether quality of teaching can be
measured by using only classroom observation data or whether it is necessary to use other
sources of data such as student ratings or teacher self-ratings as well. Specifically, Kane
and Staiger (2012) mention that classroom observations by themselves are not highly

reliable and they are only moderately associated with student achievement gains.

27



Moreover, some authors (e.g., Danielson & McGreal, 2000; Stronge, 2006; Stronge &
Tucker, 2003) argue that even if classroom observations can be an important data source,
teacher evaluation systems should not merely depend on observations if the purpose is to
provide a comprehensive picture of teacher performance. In particular, they argue that a
teacher evaluation system should use multiple sources of data. Some of the reasons for
using multiple sources of data are the limited nature of the sources themselves and the need
to address the various responsibilities of teachers (Peterson, 2000). According to Stronge
(2006), the integration of multiple data sources in the evaluation system provides a far
more realistic picture of actual teacher performance than would be available through a
single source of information such as direct observation. The comparisons of various
sources of data that are properly employed could increase the internal validity of the
evaluation system (Kyriakides & Demetriou, 2007).

A recent study supports the hypothesis that observations alone are not enough.
Specifically, in 2013 Bill and Melinda Gates Foundation published a report where the
researchers used MET project data to compare variously weighted composites (including
student achievement gains based on state assessments, classroom observations and student
surveys) and estimate the ability of differently weighted composites to produce consistent
results and accurately forecast teachers' impact on different student outcomes. When they
tested whether observations alone are enough, the observation-only model performed much
worse than any of their multiple measures composites, even with four classroom
observations (two by one observer and two by another). However, as noted by Kyriakides
and Demetriou (2007), resorting to a plethora of sources to collect relevant data may lead
to problems of practicality and validity. Therefore, it is important for researchers to
identify those sources of data which are the most appropriate for teacher evaluation.

In a study (see Wilkerson et al., 2000) investigating the relationship of student

achievement to teacher performance measures by principals, students and self-ratings by
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the teachers, it was found that student ratings were the best predictor of student
achievement. In addition, student ratings showed the strongest positive relationship to
student achievement (in mathematics, language arts and reading) when compared to ratings
of principals and teachers. Moreover, the findings have shown that teacher self-ratings
were more closely related to student learning compared to ratings of principals. Similarly,
a meta-analysis conducted by Cornelius- White (2007) has shown that teacher self-ratings

are less predictive of student success than students’ ratings and observations.

Teacher self-ratings.

Even the fact that teacher self-ratings are economical, simple to administer (Hiebert
et al., 2003) and can provide information useful for planning and teacher improvement, this
source of data suffers from some serious drawbacks (Peterson, 2000). One of the
limitations of the use of teacher self- ratings to measure classroom processes is memory, as
it can be difficult for a teacher to remember aspects of teaching that may happen too
quickly to be under the teacher’s conscious control. Another problem is comprehension as
some questions may not be understood in a consistent way across different teachers
(Hiebert et al., 2003; Stigler et al., 1999). In addition, this source of data is subject to error
due to judgment and social desirability (Douglas, 2009). As Peterson (2000) claims, the
problems that teacher self-ratings face preclude their use in teacher evaluation and

especially in summative evaluation.

Student ratings.

In the case of student ratings, this source of data requires minimal training and, just
like teacher self-ratings, it is relatively economical in terms of time and personnel (English,
Burniske, Meibaum, & Lachlan-Haché, 2016; Peterson, 2000). According to a number of

authors, student ratings are defensible sources for evaluating teachers for additional
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reasons. Students are in a key position to provide information on the quality of teaching
and the learning environment in individual classrooms, as they are the direct recipients of
the teaching learning process (Goe, Bell & Little, 2008; Kyriakides, 2005). Students can
also provide information in regard to the development of motivation in their classroom,
opportunities for learning, classroom equity and the degree of rapport and communication
developed between teacher and student (Kyriakides et al., 2014). This information can be
useful for teacher improvement and can be administered early enough in the year to inform
teachers where they need to focus (MET Project, 2012). If the teacher uses this information
constructively, then their current students may benefit through an improved teaching and
learning environment (Aleamoni, 1999). Another advantage of the use of student ratings is
that in contrast to external observers, the experience of students with the behaviour of a
certain teacher is often based on a large number of lessons (Den Brok, Brakelmans &
Wubbels, 2004; Stronge & Ostrander, 1997). Moreover, students are able to evaluate their
teachers and classroom environments as they have closely and recently observed many
teachers and have encountered many different situations and contexts (Den Brok et al.,
2004; Kyriakides, 2005).

In her review of 154 articles, Aleamoni (1999) identified and discussed 16 of the
most common myths regarding student ratings of their instructors from the perspective of
the research that has been conducted over a 74-year period. An important finding
supported by many studies is that students do not automatically rate teaching skills highly
for those teachers who also received a high rating on constructs associated with popularity
(e.g., items such as “The instructor seemed to be interested in students as persons”).
Moreover, student ratings of their teachers are not highly correlated with grades received
from respective teachers. In most instances, the relationships were relatively weak (the
median correlation was approximately 0.14, the mean 0.18 and the standard deviation

0.16). In addition, the studies cited by Aleamoni showed that students could make
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consistent judgments about the teacher and teaching. However, many authors cautioned
that the reliability and validity of student ratings depend to some extent on the instrument
used; in particular, the content, construction and procedures for the administration of the
instrument (Aleamoni, 1999; English et al., 2016; Goe, et. al. 2008; Kyriakides, 2005).

Despite the fact that student ratings are common at the college level, their use for
evaluating school teachers was rare (Peterson, 2000). Only recently, an increasing number
of states and districts in the USA include student perception surveys as part of their
evaluation system (English et al., 2016; MET Project, 2012). However, data from several
studies have shown that elementary and secondary school students are capable of providing
valid and reliable data on teacher behaviours (e.g., De Jong & Westerhof, 2001; Worrell &
Kuterback, 2001). For example, Kyriakides et al. (2014) have shown that younger students
(9- and 10- year-olds) from different European countries could provide valid data about the
classroom-level factors included in the dynamic model of educational effectiveness.
Another study conducted in Cyprus by Kyriakides (2005) revealed that students of year 6
are also capable of providing ratings of teacher behaviour that are reliable and valid, which
can help us evaluate the quality of teaching and the interpersonal teacher behaviour.
Additionally, this study has found that student ratings of teacher behaviour are highly
correlated with value-added measures of student cognitive and affective outcomes.
According to Kyriakides, this implies that student ratings compared to value-added
measures of student outcomes could be considered as a more practical and valid way to
evaluate teachers.

Student ratings have another advantage over other measures such as teacher self-
ratings. Specifically, student ratings are considered reliable largely because they often
consist of an average of a large number of students who balance each other’s biases
(Peterson, 2000). Thus, student ratings are only marginally subject to mood swings,

personal preferences or other personal factors (Den Brok et al., 2004). Moreover, as
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Kyriakides et al. (2014) argue, gathering information from all the students in a class about
the behaviour of their teacher, gives to the researchers the opportunity to test the
generalisability of the data and identify the extent to which the object of measurement is
the teacher. The generalisability of the data may not be easily determined when other
sources of data (e.g., classroom observation or teacher self-ratings) are used to measure the
quality of teaching. This is attributed to the fact that usually one person rates each teacher.

However, Worrell and Kuterbach (2001) caution that students should not be the
sole source of data of evaluation of teaching because students are not aware of the
curriculum, classroom management or other areas associated with effective teaching.
Nevertheless, many authors (Goe et al., 2008; Kyriakides, 2005; MET Project, 2012) argue
that student ratings should be one of the multiple measures of teacher evaluation; “a
valuable component of a comprehensive teacher evaluation system” (English et al., 2016,
p.11). According to Kyriakides et al. (2014), collecting data from both students and
external observers could generate more precise, reliable and valid data on the quality of
teaching.

The data from MET Project (see Kane & Staiger, 2012) have shown that combining
observation scores with value-added student achievement gains and student feedback
improved predictive power and reliability. As Kane and Staiger point out, the combination
of these sources capitalizes on their strengths and offsets their weaknesses; each of these
sources “shines in its own way” (p. 29). However, in grades and subjects where student
achievement gains are not available, they argue that classroom observations should be

combined with student ratings.
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Examining the Notion of what Constitutes Effective Teaching

Although effectiveness studies show that what teachers actually do in the classroom
matters for student learning (Muijs et al. 2014), many scholars (e.g., Cohen& Goldhaber,
2016; Goe et al., 2008; Stodolsky, 1990) have argued that there is no universal agreement
about what constitutes effective teaching or quality of teaching (for the purpose of this
study the two terms are used interchangeably). The way that effective teaching is defined is
important because definitions propose and shape what needs to be measured (Goe et al.,
2008).

Most modern definitions of effective teaching focused on teacher behaviour in the
classroom. For example, effective teaching is defined by Kyriacou (2009: 7) as “teaching
that successfully achieves the learning by pupils intended by the teacher”. According to
Kyriacou, the emphasis on the notion of effective teaching is placed on identifying
observable behaviour in the classroom that can be associated to observable outcomes. On
the other hand, the emphasis on terms like ‘good’ and preferred’ teaching is placed on how
an observer feels about the teaching and usually is focused on characteristics of teaching
that the observer feels are desirable without necessarily any direct reference to outcomes.
However, over the past few decades, thinking about effective teaching has been
approached in several different ways.

In the next section, a historical overview of teacher effectiveness research (TER) is
presented and the different phases of TER are discussed to demonstrate the growth in the
way that effective teaching has been approached through the years. Then, the rationale of
the main models of educational effectiveness that have integrated teacher effectiveness
factors and school effectiveness findings is described. Finally, the dynamic model of
educational effectiveness (which is the theoretical framework where this study is based) is

analyzed by giving particular emphasis on the classroom-level factors of this model.

33



Research on teacher effectiveness: A historical overview.

One of the most influential research traditions about effective teaching is TER (see
Creemers et al., 2013, for a critical review of TER). According to Brophy and Good
(1986), research on effective teaching was slow to develop due to historical influences on
the conceptualization and measurement of teacher effectiveness. Until the 1960s, research
on effective teaching was mainly dominated by attempts to identify teachers’ personal
traits, such as personality characteristics, which may be related to their effectiveness; even
though gradually, characteristics more related to education, such as attitude, experience
and aptitude/achievement, were also studied (Creemers et al., 2013; Kyriacou, 2009).
Specifically, the centre of attention was the teachers themselves and not their behaviour in
the classroom (Creemers, 1994). These early studies have been referred to as “presage-
product studies” (Creemers & Kyriakides, 2015b). Moreover, these studies (that attempted
to relate teacher attributes to educational outcomes) have sometimes been referred to as
“black-box” research, as what actually happened in the classroom was completely ignored
(Kyriacou, 2009).

Even though this approach produced some consensus on virtues that were
considered desirable in teachers, no information was provided regarding the relations
between these psychological factors and student performance (Kyriakides, Campbell, &
Christoforidou, 2002). In addition, the psychological characteristics of a teacher proved to
be poorly related to the teacher’s behaviour in the classroom (Borich, 2007). Thus, since
the 1960s, researchers have turned to teacher behaviours in the classroom as predictors of
student achievement in order to build up a knowledge base on effective teaching (Muijs et
al., 2014). The predominant paradigm for research on teaching has been the process-
product paradigm (see Brophy & Good, 1986).

The process-product studies were carried out in an effort to identify teacher

behaviours (such as teaching skills, techniques or strategies) which predict or cause
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products (educational results like growth in student knowledge and skills) (Creemers &
Kyriakides, 2015b). Specifically, such studies in general use classroom observation to
record the frequency of occurrence of various teacher behaviours and aspects of teacher-
student interaction (the process variables), and then explore their association with the
criteria for effectiveness being used (the product variables) (Kyriacou, 2009). The
development of instruments used to measure teacher behaviour was based on theories,
paradigms, models or just the researcher’s ideas or opinions concerning the relationship
between processes in the classroom (especially teacher behaviour) and student outcomes
(Creemers, 1994). These studies have led to the identification of a series of behaviours/
indicators (e.g., structuring of lessons, questioning skills and classroom management) that
were found to maximize student achievement. Rather than any single teacher behaviour
being strongly related to student outcomes, lots of small correlations of different teacher
behaviours were found, indicating that effective teaching is not able to do a small number
of “big” things right but is rather doing a large number of “little” things well (Reynolds et
al., 2014). Many of these findings have been validated experimentally, even though it
remains true that experimental findings are weaker and less consistent than correlational
findings (Brophy & Good, 1986; Griffin & Barnes, 1986).

A large volume of published reviews has synthesized the findings from the
experimental and correlational studies on effective teacher behaviours (e.g., Borich, 2007;
Brophy & Good, 1986; Doyle, 1986; Muijs & Reynolds, 2001; Rosenshine, 1983) and has
indicated some consensus in TER regarding the importance of certain teacher behaviours
for student achievement. In addition, recent meta-analyses, which investigated the impact
of generic (e.g., Kyriakides et al., 2013) and domain specific teaching skills (Seidel &
Shavelson, 2007) on student outcomes, have been conducted. These meta-analyses took
into account effectiveness studies conducted not only in the U.S. but also in Europe

(Creemers & Kyriakides, 2015b). The most influential set of recent meta-analyses
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according to Muijs et al. (2014) were probably those conducted by John Hattie (2009),
which synthesized over 800 different meta-analyses relating to the influences on student
achievement. Many of the factors identified as having the strongest effect, confirm
previous teacher effectiveness findings, like the importance of providing feedback. It is
important to add that different approaches of teaching have emerged, such as mastery
learning (Block & Burns, 1976) and the active and direct instruction approach (Creemers,
1994; Muijs & Reynolds, 2001), which occurred from an attempt by researchers to
combine some factors related to teacher behaviour; as a single factor could not be expected
to have large effects on student outcomes (see Creemers et al., 2013).

The process-product paradigm stresses the importance of directly observable
teacher behaviour, even though other variables in the general area of teacher variables (like
training and experience) have also been considered important. Specifically, over the past
three decades, factors other than classroom behaviour have been the focus of considerable
research effort. Creemers and Kyriakides (2015b) discuss four of the categories associated
to beyond-classroom factors: a) Subject knowledge, b) Knowledge of pedagogy, c)
Teacher beliefs and d) Teachers’ self-efficacy. However, research on factors other than the
teacher behaviours failed to provide empirical support to show that these factors have a
direct effect on student outcomes. The studies that reported indirect effects of these factors
on student achievement showed that the teacher behaviour in the classroom was the
mediating variable and thereby the reported effect sizes of these factors on student
outcomes were very small (Creemers et al., 2013). Thus, these findings stress the
importance of focusing on teacher behaviour in the classroom for teacher evaluation

purposes but also for EER.
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The development of integrated models: Moving from teacher effectiveness

research to educational effectiveness research.

Teacher effectiveness research has been criticised for a lack of theoretical
integration and relatedness to other parts of the education system (Muijs et al., 2014).
Although this was true for the earlier studies, over the last decades researchers have
attempted to integrate teacher effectiveness factors with findings from school effectiveness
research to develop theoretical models (e.g., Creemers, 1994; Scheerens & Creemers,
1989; Scheerens, 1990; Stringfield & Slavin, 1992). These models incorporate a multi-
level structure, usually at student, classroom/teacher and school-level; sometimes even
extending to context level (e.g., Creemers & Kyriakides, 2008). The variables of these
multilevel models of EER are categorized according to an input-process-output framework
(Bosker & Scheerens, 1994). The educational processes (teaching and learning) occur at
the classroom level and the other levels are supposed to provide the conditions for
instruction at the classroom level (Creemers & Reezigt, 1996).

Most theoretical models of EER that emerged during the 1990s relied heavily on
the well-known Carroll-model (see Carroll, 1963; 1989). This model was popular because
it associated individual student characteristics that are important for learning with
characteristics of education that are important for instruction. Furthermore, Carroll
considered the factors of time, quantity and quality of instruction as important concepts for
learning in schools (Creemers & Kyriakides, 2008). However, as Carroll himself
recognized, 25 years after the development of his model, the concept of “high-quality
instruction” is rather vague but the model mentions “that learners must be clearly told what
they are to learn, that they must be put into adequate contact with learning materials, and
that steps in learning must be carefully planned and ordered” (Carroll, 1989, p. 26).

One theoretical model that is based on the Carroll model is the comprehensive

model of educational effectiveness (see Creemers, 1994). The only classroom factor in the
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Carroll’s model “quality of instruction” has been developed in more detail using the results
of TER and put at the core of the comprehensive model of educational effectiveness.
However, even if the comprehensive model emphasizes more to the process of teaching
than the other integrated models, Kyriakides (2008) argues that the concept of quality of
teaching is not defined precisely. According to Kyriakides, the lack of clarity in defining
quality of teaching might be ascribed to one of the major weaknesses of EER regarding its
assumption that quality is guaranteed whenever an aspect of teaching is able to explain part
of the variance of student outcomes. Thus, he claims that researchers in the area of EER
must develop a parsimonious model at the classroom level where a clear definition of the
quality of teaching will be provided by referring to the most important aspects of effective
teaching.

Another weakness of the comprehensive model is the fact that it does not take into
consideration the new theories of teaching, since the aspects of quality of teaching taken
into account by effectiveness studies conducted to test its validity, mainly referred to the
direct teaching approach (Kyriakides, 2008). However, over the past few decades, there
has been an increasing interest in the constructivist approach to learning and therefore
teaching (Danielson, 1996). Thus, constructivist authors and other supporters of “new
learning approach” have developed a set of instructional techniques that are thought to
enhance the learning disposition of students like modelling, collaborative teaching and
generalization (Creemers, 2006; Muijs & Reynolds, 2011). The constructivist approaches
in teaching (Duffy & Cunningham, 1996; Savery & Duffy, 1995; Schoenfeld, 1998) stem
from a different view of how learning takes place compared to the more traditional
teaching approaches, like the direct instruction approach (from the process-product
tradition). Specifically, knowledge and skills are constructed by students themselves during
the learning process and are not learned through instruction in which they are delivered by

teachers and mastered by students. However, each of these approaches gives emphasis on a
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single aspect of the teacher’s role leading to the provision of a narrowly focused
perspective of effective teaching practice (Creemers et al.,, 2013). Whether or not
traditional or constructivist teaching approaches are more effective and whether they
benefit all groups of students in the same way, is strongly debated in the literature (Caro,
Lenkeit, & Kyriakides, 2016). Nevertheless, the results of recent meta-analyses of teacher
effectiveness studies (e.g., Kyriakides et al., 2013; Seidel & Shavelson, 2007) reveal that
within each approach there are factors which are related to student achievement. This
implies that effective teaching could combine elements of more traditional approaches and

elements of constructivist instruction as well.

The dynamic model of educational effectiveness.

A further development of the comprehensive model is the dynamic model of
educational effectiveness (see Creemers & Kyriakides, 2008), which is considered as one
of the most influential and developed theoretical models of EER (Heck & Moriyama,
2010; Sammons, 2009; Scheerens, 2013). Moreover, it provides a clear definition of
quality of teaching through eight generic factors included at the classroom level (these
factors are presented in the next section of this chapter). This model, which provided the
theoretical basis of the current study, takes into account the main findings of educational
effectiveness studies and the strength and weaknesses of previous models of EER (e.g.,
Creemers, 1994; Scheerens, 1992; Stringfield & Slavin, 1992). In addition, it was
developed in order to create stronger links between EER and improvement practice
(Creemers & Kyriakides, 2012).

The dynamic model is multilevel in nature and refers to the most important
effectiveness factors that operate at four levels: student, classroom (teacher), school and
system. However, even if it is multilevel in nature, this model takes as a point of departure

the fact that learning has to be explained by the primary processes at the classroom level.
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Thus, in this model, teaching and the learning situation are emphasized and the roles of
teacher and students are analyzed. It also refers to schools and context-level factors that are
expected to have direct and indirect effects on students’ outcomes through their effects on
the classroom-level factors. Moreover, the dynamic model takes a broad outlook on
effectiveness criteria, as the outcomes’ measures are not restricted only to the cognitive.
Figure 2.1 provides an overview of the dynamic model as proposed by Creemers and
Kyriakides (2008) not only by referring to the factors included in each level but also by
illustrating the relationships assumed across levels and their relationship with student
outcomes.

Another essential element of the dynamic model is that it not only searches for the
relationship of factors that operate across levels, but it also assumes that there is a need to
closely examine the relationship between the factors that operate at the same level.
Specifically, it is based on the assumption that some factors and their dimensions that
operate at the same level may be related to each other. Such an approach to modelling
educational effectiveness reveals grouping of factors that make teachers or school
effective. In this way, specific strategies for improvement could be provided which will be
comprehensive in nature and will not focus on the acquisition of an isolated skill.

The above assumption has been explored by Kyriakides, Creemers and Antoniou
(2009) in a longitudinal study which was conducted in 50 primary schools in Cyprus. This
study revealed that the classroom-level factors and their dimensions of the dynamic model
can be grouped into five stages of teacher behaviour which are hierarchically structured
regarding the degree of difficulty. Specifically, the teaching skills which were included in
the first three stages are mainly related to the direct and active teaching approach (e.g.,
structuring). In the last two stages, which are more demanding, teaching skills are related
to new teaching approaches and differentiation of teaching. Moreover, the findings of this

study revealed that transition from one stage of teacher behaviour to the other is not linear
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and also that the transition to the higher stages (stages 4 -5) is more difficult than the
transition between the lower stages (stages 1-3). Additionally, the results of this study
showed that the students of teachers who demonstrated skills at the higher stages showed
better outcomes, than the students whose their teachers were situated at the lower stages of
teacher behaviour. It is important to mention that the study of Kyriakides, Archambault
and Janosz (2013), whose was conducted in seven primary schools in Canada, also
supports the assumption of the dynamic model; that the classroom-level factors are inter-
related. In this study, four stages of teacher behaviour emerged which were similar to the
abovementioned study conducted in Cyprus. Moreover, apart from the grouping of factors,
this model is based on the assumption that the relation of some factors included in the
dynamic model with student achievement may not be linear, but curvilinear (see Creemers

& Kyriakides, 2008).
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The classroom-level factors of the dynamic model of educational effectiveness.

For the purposes of the present study, emphasis is given to the classroom-level
factors of the dynamic model. These factors refer to observable instructional behaviour of
teachers in the classroom instead of factors that may explain such behaviour. Specifically,
based on the main findings of TER (e.g., Brophy & Good, 1986; Darling-Hammond, 2000;
Doyle, 1990; Muijs & Reynolds, 2000; Rosenshine & Stevens, 1986; Scheerens & Bosker,
1997) the dynamic model refers to the following eight generic factors that describe the
teachers’ instructional role and were found to be related to student achievement: a)
orientation, b) structuring, c) teaching modelling, d) application, €) questioning, f)
assessment, g) management of time and h) classroom as a learning environment. The
classroom-level factors do not arise exclusively from one approach, such as the direct
teaching approach or the constructivist approach, but they cover, at least to some extent,
the main approaches in learning and teaching by adopting an integrated approach in
defining quality of teaching. For example, structuring, questioning, application and
management of time stem from the major findings of the process-product studies, while
modelling and orientation are in line with the constructive theory and its impact on
learning (Creemers & Kyriakides, 2015b). A brief description of each classroom-level
factor follows, based on the definition of the factors provided by Creemers and Kyriakides
(2008). Moreover, an overview of the main elements of these factors translated into teacher

behaviours is provided in Table 2.2 (adapted from Creemers et al., 2013).

Orientation: Orientation refers to teacher behaviour in terms of providing the objectives
for which a specific task or lesson or series of lessons takes place and/or challenging
students to the identification of the reason(s) for which a particular activity occurs in the

lesson. Through the orientation process it is anticipated that the tasks/lessons will become
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meaningful to students, which in turn might foster their active participation in the

classroom.

Table 2.1

The main elements of each classroom-level factor included in the dynamic model

Classroom-level
factors

This factor refers to teacher behaviour in terms of:

Orientation

providing the objectives for which a specific task or lesson or
series of lessons takes place and/or

challenging students to the identification of the reason(s) for
which a particular activity occurs in the lesson.

Structuring

beginning with an overview and/or review of objectives;
outlining the content to be covered and signalling transitions
among lesson parts;

calling attention to main ideas and

reviewing main ideas at the end.

Questioning

offering a mix of product and process questions at appropriate
difficulty level;

giving time for students to respond and

dealing with student responses.

Teaching modelling

encouraging students to use problem-solving strategies and/or
develop their own strategies that can help them solve different
types of problems.

Application

using seatwork or small group tasks in order to provide
students with necessary practice and application opportunities
and

using application tasks as starting points for the next step of
teaching and learning.

The classroom as a
learning environment

contributing to the creation of a learning environment in
his/her classroom. This factor takes five elements into
consideration: (a) teacher-student interaction, (b) student-
student interaction, (c) students’ treatment by the teacher, (d)
dealing with classroom disorder and (e) competition between
students.

Management of time

organising and managing the classroom environment as an
efficient learning environment and
maximising student engagement rates.

Assessment

using appropriate techniques to collect data on student
knowledge and skills;

analysing data in order to identify their students’ needs;
reporting the assessment results to students and parents and
evaluating their own teaching practices.
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Structuring: Structuring is a factor that stems from the process-product studies which had
early indications regarding its contribution in maximizing student achievement.
Specifically, Rosenshine and Stevens (1986) maintain that student learning is positively
influenced when teachers not only actively present materials, but also structure them by:
(a) beginning with an overview and/or review of objectives; (b) outlining the content to be
covered and signalling transitions between lesson parts; (c) calling attention to main ideas
and (d) reviewing main ideas at the end. According to Brophy and Good (1986), overviews
and outlines assist the students to develop learning sets to use in assimilating the content as
it unfolds. In addition, summary reviews, which are also important, integrate and
strengthen the learning of major points. Taken together, the aforementioned structuring
elements make memorization of the information easier and also allow for its apprehension
as an integrated whole with recognition of the relationships between parts. Furthermore,
research has shown that achievement levels tend to be higher when information is
presented with a degree of redundancy, especially in the form of repeating and reviewing
general views and key concepts. Finally, the structuring factor refers to the ability of
teachers to gradually increase the difficulty level of their lessons or series of lessons as

well (Creemers & Kyriakides, 2006).

Questioning: The dynamic model defines the questioning factor according to the
following five elements; taking into account the results of studies concerned with teacher
questioning skills and their association with student outcomes. Firstly, it is supported that
effective teachers are expected not only to ask numerous questions and attempt to involve
students in class discussion, but also to offer a mix of product questions (i.e., those
requiring a single response from students) and process questions (i.e., those expecting
students to provide explanations). However, research has shown that effective teachers ask

more process questions (Askew & William, 1995; Evertson, Anderson, Anderson, &
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Brophy, 1980). Secondly, another element of this factor is the appropriateness of the
difficulty level of the question which is largely determined by the developmental level of
students. As it is noted by Brophy and Good (1986), most questions (perhaps 75 per cent)
should elicit correct answers and most of the other questions should elicit overt,
substantive responses (incorrect or incomplete answers) instead of failing to respond at all.
Moreover, the optimal question difficulty is expected to vary with context; for instance,
basic skills instruction requires a large amount of drill and practice and consequently
requires frequent fast-paced review in which most questions are answered rapidly and
correctly. On the other hand, when teaching complex cognitive content or trying to get
students to generalise, evaluate or apply their learning, effective teachers commonly raise
questions that few students can answer correctly or that have no single correct answer at
all. Thirdly, the length of pause following questions is taken into account for this factor
and it is anticipated to vary according to the level of difficulty of the questions. Fourthly,
the clarity of a question and specifically the degree to which students understand what is
expected of them to do/find out is another important element of this factor. Finally, the
questioning factor refers to the way teachers deal with student responses. Specifically,
correct responses should be acknowledged for the purpose of other students’ learning. In
case of responses that are partially correct or incorrect, then effective teachers
acknowledge whatever part may be correct and if they consider there is a good prospect of
success, they try to evoke an improved response instead of providing the student with the

answer or calling on another student to respond (Rosenshine & Stevens, 1986).

Teaching modelling: During the last two decades increased attention has been given to the
teaching and learning activities related to higher order thinking skills and specifically
problem-solving because of the emphasis given through policy on the achievement of the

new goals of education (Aparicio & Moneo, 2005; Muijs et al., 2014). The teaching
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modelling factor, which is in line with the new theories of teaching (Creemers, 2006),
refers to the ability of teachers to help students use strategies and/or develop their own
strategies that can help them solve different types of problems. In this way, it is more likely
that the students will develop skills to help them organise their own learning (e.g., self-
regulation and active learning). In defining this factor, the dynamic model also addresses
the properties of teaching modelling tasks and particularly the role that teachers are
anticipated to play in order to help students use a strategy to solve problems, referring to
two alternative approaches. Specifically, teachers may either present a problem-solving
strategy with clarity or they may invite students to explain how they would approach or
solve a particular problem and afterwards use that information for promoting the idea of
modelling. The latter approach may encourage the development of the students’ own

problem-solving strategies.

Application: This factor can be linked to the direct instruction approach and particularly to
the process-product studies (Creemers, 1994; Rosenshine, 1983) which emphasise the
immediate exercise related to skills and content taught during the lesson. It is supported
that effective teachers use seatwork or small group tasks in order to provide students with
necessary practice and application opportunities (Borich 1992). In measuring the
application factor, it is important to investigate whether students are simply asked to repeat
what has already been covered by their teacher or if the application task is more complex
than the content covered in the lesson. In addition, the application factor examines whether
the application tasks are used as starting points for the next step of teaching and learning.
Moreover, this factor refers to teacher behaviour in monitoring, supervising and giving

corrective feedback during application tasks.
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The classroom as a learning environment: Regarding the factor “classroom as a learning
environment”, the dynamic model refers to the teacher’s contribution in creating a learning
environment in his/her classroom and it takes five elements into consideration: teacher-
student interaction, student-student interaction, students’ treatment by the teacher,
competition between students and classroom disorder. The first two of these elements are
important aspects of measuring classroom climate, as classroom environment research has
shown (e.g., see Cazden 1986; Den Brok et al., 2004; Harjunen 2012). However, the
dynamic model concentrates on the types of interactions that exist in a classroom instead of
how students perceive their teacher’s interpersonal behaviour. Particularly, this factor is
concerned with the immediate impact teacher initiatives have on establishing relevant
interactions and it investigates the extent to which teachers are able to establish on-task
behaviour through the interactions they promote. The other three elements refer to
teachers’ efforts to create a businesslike and supportive environment for learning in the
classroom (Walberg 1986). These elements are measured by taking into account the
teacher’s ability in establishing rules, persuading students to respect and use the rules and
maintaining them in order to create a learning environment in their classroom. The first of
these elements refers to more general problems that could occur when students do not
believe that they are treated fairly and respected as individual persons by their teacher. The
other two elements have to do with specific situations in the classroom (i.e., competition
between students and classroom disorder) that might create difficulties in promoting
learning. An important feature of this factor is that it examines the impact that the teacher’s
behaviour has on solving the problem(s) that occur(s), as measured through students’
behaviour. For instance, a teacher may not use any strategy at all to deal with a classroom
misbehaviour incident, may use a strategy that solves the problem only temporarily, or
may use a strategy that has a long-lasting effect. Finally, this factor measures the extent to

which teachers use different strategies to deal with problems caused by different groups of
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students. For example, in some cases, when the problem is small, it might be a better
strategy not to pay attention, as any reaction from the teacher may promote the

continuation of the problem.

Management of time: Effective teachers are anticipated to organise and manage the
classroom as an efficient learning environment and in that way to maximize student
engagement rates (Creemers & Reezigt 1996). Thus, the main interest of this factor is the
extent to which teachers manage to keep students on task and the extent to which they are
able to maximize the learning time during the lesson by dealing effectively with any
disturbing factors. Therefore, management of time is considered as one of the most

important indicators of teacher ability to manage the classroom effectively.

Assessment: Assessment is considered as an integral part of teaching (Stenmark 1991). In
particular, formative assessment has been shown to be one of the most important factors
associated with effectiveness at all levels, especially at the classroom level (e.g., De Jong,
Westerhof, & Kruiter 2004; Shepard 1989). In the dynamic model, the information
collected through assessment is expected to be used by the teachers for at least two
reasons. The first reason is associated with the identification of their students’ needs. The
second reason has to do with self-evaluation since information gathered from assessment
can be used by the teachers to evaluate their own practice as well. Quality of assessment is
measured by looking at the properties of the evaluation instruments used by the teacher,
like validity, reliability, practicality and the extent to which the instruments cover the
teaching content in a representative way. Quality is also measured by examining the type

of feedback the teachers give to their students and the way students use such feedback.
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Dimensions of measuring the effectiveness factors.

One of the main weaknesses of the previous models of EER is the fact that they do
not explicitly refer to the measurement of each effectiveness factor, implying that the
factors represent rather unidimensional constructs (Creemers & Kyriakides, 2006).
Contrary to the previous models, the dynamic model defines and measures each
effectiveness factor, operating at either level, by using five dimensions (i.e., frequency,
focus, stage, quality and differentiation) describing not only quantitative but also
qualitative characteristics of the functioning of each factor. According to Creemers and
Kyriakides (2015b), the measurement of quantitative and qualitative characteristics of the
classroom-level factors can be seen as the development of a promising theory about
effective teaching which can guide new research in the area of teaching and teacher
professional development. Considering the effectiveness factors as multidimensional
constructs, it helps us identify the specific aspects of the functioning of a factor that are
related to student outcomes, describe the complex nature of teaching and develop specific
strategies for improving educational practice (Kyriakides, 2008; Kyriakides & Creemers,
2009). A short explanation of how each dimension is used to measure each effectiveness

factor follows.

Frequency: This dimension is a quantitative means of measuring the functioning of each
effectiveness factor. Specifically, the frequency dimension is measured by taking into
account the number of tasks/ activities or actions related to an effectiveness factor that take
place in an educational setting (e.g., a typical lesson) as well as how long each task takes to
complete. These two indicators help us to identify the importance that is attached by the
teacher to each effectiveness factor (Creemers et al., 2013). The frequency dimension is

perhaps the easiest way to measure the effect of a factor on student outcomes; and most
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studies in the area of EER have used only this dimension to define effectiveness factors
(Creemers & Kyriakides, 2008).

The other four dimensions investigate qualitative characteristics of the functioning
of the factors revealing that effectiveness is more complicated than what supposed in

previous theoretical models and studies.

Focus: The effectiveness factors in the dynamic model are also measured by taking into
consideration the focus of the activities related to each factor. This dimension can be
measured by taking into account two different aspects. The first refers to the specificity of
the activities which can range from too specific to too general. For example, regarding the
specificity of an orientation task, this task may refer to a part of a lesson, to the whole
lesson or even to a series of lessons. The second aspect addresses the purpose(s) for which
an activity takes place, by looking at whether an activity aims at achieving one or multiple
purposes. According to Creemers et al. (2013), research findings have revealed that if all
the activities are anticipated to achieve a single purpose, then the chances of success are
high, but the effect of the factor may be small, owing to the fact that other purposes are not
achieved and/or synergy may not exist since the activities are isolated. On the contrary, if
all the activities are anticipated to achieve several purposes, there is a risk that specific

purposes will not be addressed in such a way that they can be implemented successfully.

Stage: This dimension refers to the stage at which tasks associated with a factor take place.
It is supposed that the effectiveness factors are needed to take place over a long period of
time to ensure that they have a continuous direct or indirect effect on student learning. For
example, orientation tasks are expected to take place in different parts of a lesson (e.g.,
introduction, core, ending of the lesson) or series of lessons and not only at a specific part

of a lesson (e.g. only in the introduction). Even though measuring the stage dimension
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gives information about the continuity of the existence of a factor, activities related to this

factor may not necessarily be the same.

Quality: This dimension refers to the properties of the specific factor itself, as they are
discussed in the literature. The importance of using this dimension arises from the fact that
looking only at the quantitative elements of a factor ignores the possibility that the
functioning of the factor may vary. In the case of orientation, the measurement of the
quality dimension refers to the properties of the orientation task, especially if it is clear for
the students and if it has any impact on their learning. For instance, a teacher may present
the reasons for doing a task simply because it has to be done and is a part of his/her
teaching routine even if it has little effect on student participation. On the other hand, other
teachers may encourage students to identify the purposes that can be achieved by
implementing a task and as a result increase their students’ motivation in relation to a

specific task or lesson or series of lessons (Creemers & Kyriakides, 2006).

Differentiation: The dynamic model takes into consideration the findings of research into
differential effectiveness (e.g., Campbell et al., 2004). Thus, despite the fact that the
dynamic model is expected to be a generic model, it is recognized that the impact of its
factors on different groups of students/ teacher/ schools may vary. As a consequence, the
dynamic model deals with differentiation as a separate dimension of measuring each
factor. This dimension refers to the extent to which activities related to an effectiveness
factor are implemented in the same way for all the subjects involved (for all the students
regarding the classroom-level). It is expected that the adaptation to the specific needs of
each subject or group of subjects will enhance the successful implementation of a factor,
therefore, leading to the maximization of its effect on student achievement (Creemers &

Kyriakides, 2006). In the case of classroom-level, one way for teachers to differentiate
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their teaching is to teach according to specific needs of each student or group of students as
these are defined from their personal characteristics and background like gender, socio-
economic status, ability, thinking style and personality type. Nevertheless, the
differentiation dimension does not mean that the students are not expected to achieve the
same purposes; contrariwise, adjusting the functioning of each factor to the special needs
of each group of students might ensure that all of them will be able to achieve the same

purposes (Creemers et al., 2013).

Testing the validity of the dynamic model at classroom level.

The importance of the aforementioned factors and their dimensions is supported by
an international study and several national studies, which were conducted in primary and
pre-primary schools, and by a recent meta-analysis as well (e.g., Creemers & Kyriakides,
2015a; Kyriakides, Creemers, & Panayiotou, 2018a; Panayiotou et al., 2014). These
studies demonstrated that the eight factors included in the dynamic model and their
dimensions are associated with different types of learning outcomes of students, in
different phases of schooling and in different countries providing support to the generic
nature of the classroom-level factors. For instance, Panayiotou et al. (2014) have shown
that the classroom-level factors are associated with student achievement gains in
mathematics and science in six different European countries. The empirical studies, which
have been conducted to test the validity of the dynamic model, have also shown that using
all five dimensions to measure the functioning of the classroom-level factors explains a
higher percentage of variance in student achievement rather than using a single dimension.
It is important to note that in some studies (e.g., Kyriakides & Creemers, 2008, 2009),
there are factors which were found to have no statistically significant effect on student
achievement when the effect of their frequency dimension was measured, but they were

associated with student achievement when other dimensions were taken into account.
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Therefore, the findings of these studies reveal that emphasis should be given to all five

dimensions of effectiveness factors and not only to the frequency dimension.

Consistency of Teacher Behaviour Across Different Classrooms

As mentioned before, the empirical studies, which have been conducted to test the
validity of the dynamic model, provided support to the generic nature of the classroom-
level factors in different types of learning outcomes of students, in different phases of
schooling and in different countries (Kyriakides et al., 2018a). However, given that these
studies took place at primary and pre-primary school level, they were not in a position to
investigate the extent to which the classroom context affects teacher behaviour. Most
elementary teachers teach only in a single class with the same students over a school year,
suggesting that there may be a high degree of similarity in teacher behaviour and in the
quality of interactions taking place across the school year. However, if teacher behaviour
in different classrooms varies in regard to the classroom-level factors of the dynamic
model, then the generic nature of these factors could be questioned. Therefore, there is a
need for further research that will be conducted in secondary schools in order to gather
data from more than one classroom of the same teacher. Studies conducted at secondary
school level may not only provide further support to the dynamic model by investigating
the effects of the classroom-level factors in different age groups of students, but may also
help to investigate whether there are classroom-level factors the measurement of which is
more sensitive to the classroom context and specifically, the student composition of the
classroom.

Apart from testing the generic nature of the classroom-level factors of the dynamic
model, understanding the extent to which teachers exhibit the same teaching skills when
they teach different groups of students is also crucial for policy purposes, given the

influence of observational measures in evaluating teachers either for formative and/or for
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summative reasons. Most teacher evaluation policies around the world seem to presume
that teaching is a generic activity and the same teachers would exhibit the same teaching
skills in different classrooms. Hence, they would show similar ratings in their teaching
skills across different contexts. It can be argued that policymakers may tend to
oversimplify the fact that teaching itself is a complex phenomenon to make it more
amenable to easier measurement and policy reform (Pacheco, 2009). However, there are
doubts between scholars on whether the same teachers could respond to different
classroom contexts similarly and show consistency on their teaching behaviour across all
contexts. For instance, Whitehurst et al. (2014) discuss the case of a teacher who gets an
unfair share of students who are challenging to teach because they are less well prepared
academically, aren’t fluent in English, or have behavioural problems. As they argue, this
teacher is going to have a tougher time performing well, for example on questioning and
discussion techniques, than the teacher in the gifted and talented classroom. In addition,
Ladson-Bilings (2009) questions whether “being an excellent teacher in a suburban school
serving high-income students means that you will also be an excellent teacher in an urban
school serving students who are low income, recent immigrants, and/or English language
learners” (p.220). Many other authors (e.g., Pacheco, 2009; Smylie et al., 2008) argue that
classroom context variables may affect teachers’ practices. Nevertheless, none of them had
strong evidence to test his/her assumption.

A huge number of different contextual variables has been reported in the literature
that may contribute to the variation on teachers’ in-class behaviour. Some of these
variables are: class size (e.g., Blatchford, Bassett, & Brown, 2011; Smylie et al., 2008),
number of adults and students in the classroom and the time of the day (e.g., very
beginning or end of the school day), week and year (e.g., Bell et al., 2012; Curby et al.,
2011), activity settings-subject (e.g., Curby et al., 2011; Goe, Bell, & Little, 2008) and

content domains (Grossman, Cohen, & Brown, 2014), composition/ student characteristics
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(i.e., academic and language-cultural heterogeneity, the percent of low-income students or
students with special needs or relatively older students as compared to the grade-level
average etc) (e.g., Grossman et al., 2014; Mihaly & McCaffrey, 2014; Smylie et al., 2008;
Steinberg & Garrett, 2016; Whitehurst et al, 2014) and grade (e.g., Goe et al., 2008;
Mihaly & McCaffrey, 2014). These contextual variables can be combined in many ways to
define a particular classroom context in detail. In addition, as noted by Pacheco (2009),
classrooms are not isolated from the larger context of schools and the broader context of
community. Both contexts may introduce new variables that can affect the teacher-student
interaction. However, the effect of school and community in quality of teaching is outside
the scope of the present study.

As Kyriacou (2009) argues, the variety of teaching contexts can create problems for
research. An important problem is that each study can take into account only a few aspects
of the classroom context at any one time. Another problem is that the influence of one
contextual variable on teaching may depend on which other variables are present as well.
Therefore, studying classroom context requires a careful design of research. However,
even if studying classroom context is complex and difficult, its investigation could help to
develop a deeper understanding of teaching in all its complexity. In addition, it may assist
the design of an evaluation framework that may be both more responsive to the realities of
teaching and more useful in the improvement of teachers’ teaching skills (Pacheco, 2009).

This study focuses on the influence of contextual variables related with students on
teacher in-class behaviour, as this is measured by classroom observation and/or student
questionnaire; since teaching is an interactive process among teachers and students. In
other words, this research focuses on whether the same teachers exhibit the same generic
teaching skills when they teach different groups of students. When value-added models are
used, attempts are made to control contextual variables related with student characteristics

that are known to be associated with student test performance (e.g., socioeconomic status

56



and prior achievement levels of students) (McCaffrey et al., 2004). However, this is not the
case when classroom observation scores are used in many teacher evaluation systems, as
contextual variables are not taken into account (Whitehurst et al., 2014). Moreover, very
little is known yet about the influence of contextual variables related with students on the
consistency of teacher in-class behaviour in different classrooms.

Several recent studies have attempted to investigate the extent to which measuring
teaching skills by classroom observations and/or student questionnaire is influenced by
classroom context variables, such as student achievement and student socioeconomic
status. These studies found significant correlations between teachers’ observation scores
and characteristics of the students of the classes they teach. Specifically, by using data
from four urban districts of the USA, Whitehurst et al. (2014) found very strong statistical
association between the prior achievement level of students and teacher ranking based on
observation scores. In other words, they found that teachers with students with higher prior
achievement receive observation scores that are higher on overage compared to those
received by teachers whose incoming students are at lower achievement levels. Similar
results emerged from the study of Lazarev and Newman (2015) who found consistent and
pervasive correlations between class-average incoming achievement level and teacher
observation scores (from two generic observation tools, FFT and CLASS) by using data
from the MET project. However, Stenberg and Garrett (2016), also by using data from the
MET project (and specifically from FFT observation tool) found that the incoming
achievement of students matters differently for teachers in different classroom settings
(ELA teachers compared to math teachers and subject-matter specialists compared to their
generalist counterparts). By using data from the same project but focusing on a subject-
specific observational tool (PLATO), Grossman et al. (2014) found that the composition of
students in the class (i.e., race, income, English language learning status and special

education classification) is associated with teacher observation scores. Another recent
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study (Chaplin et al., 2014) showed that the ratings from both a generic observation tool
(RISE) and a student questionnaire (7Cs) are negatively associated with the percentage of
low-income and racial/ethnic minority students. Thus, all of the studies presented here
support the hypothesis that the classroom context in which teachers work, plays a critical
role in determining teachers’ performance, based on classroom observation and/or student
questionnaire.

However, most of these studies suffered from some serious methodological
limitations, as data have been obtained from a single class per teacher per year. Even when
data from different years were used in some studies (e.g., Whitehurst et al., 2014), we are
unable to determine whether differences in observational ratings are related to student
characteristics or to the systematically non-random sorting of teachers to classes of
students. According to Braun (2005), in most districts parents often influence to which
class and teachers their children are assigned. In addition, data from recent studies showed
that schools tend to assign less experienced teachers to classrooms with lower achieving,
minority and poor students and the more experienced or effective teachers to higher
achieving students (Kalogrides & Loeb, 2013; Kalogrides, Loeb, & Béteille, 2013). As
Steinberg and Garrett (2016) found in their study, the non-random process by which
teachers are often assigned to classes of students has a significant influence on measured
performance based on classroom observation scores.

Therefore, in order to answer such questions, we need to observe teachers teaching
in different classes within the same year, since teachers’ in-class behaviour may vary over
time, especially when teachers participate in professional development programs (see
professional development studies e.g., Antoniou & Kyriakides, 2011). In this way we
could keep the teacher constant and see whether observation scores change according to
the classroom context. Moreover, we need to use a specific theoretical framework, since

teachers may be able to demonstrate their abilities in specific factors considered generic
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and not in others considered as domain specific. Furthermore, given that several methods
and instruments for measuring quality of teaching exist, whether the findings are
differentiated according to the instrument that is used, should also be investigated. Some
instruments may be more sensitive to contextual variables than others. Also, some
instruments may give emphasis only on the quantity of behaviours and not on their
qualitative characteristics which are also important in describing the complex nature of

effective teaching (Kyriakides & Creemers, 2009).

Students’ Misbehaviour: A Classroom Context Factor that may Affect the

Consistency of Teacher Behaviour in Different Classrooms

In the present study, particular emphasis is given to students’ misbehaviour
incidents as a classroom contextual factor that may affect teaching quality. Misbehaviour is
a term frequently used in the literature, but it is difficult to find a definition which
everyone will accept and which will be interpreted and applied consistently (McManus,
1989). The difficulty is due to the fact that behaviour problems are socially disapproved
behaviours and the same behaviour can possibly be characterized as problematic by some
people and normal by others (Fontana, 1994). According to Kyriacou (2009), although
there is a large consensus between teachers concerning some forms of behaviour that
constitute misbehaviour (for instance, refusal to do any work or hitting another student),
there is a high degree of variation in teachers’ judgments for many areas, such as the
degree of talking that is allowed. Moreover, there is a possibility a teacher’s judgments
regarding what constitutes misbehaviour may vary from class to class and from student to
student within the same class. Thus, essential to the understanding of behaviour problems
is the recognition that any attempt to identify or describe them involves a high degree of

subjectivity (Cooper, Smith, & Upton, 1994).
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For this study, any kind of student behaviour that “prevents the teacher from
teaching and the learner from learning” can be considered misbehaviour or behaviour
problem (Montgomery, 1989, p.10). Misbehaviour can take many forms and some
examples that are reported in the literature are talking without raising hand, getting out of
seat, disrupting others, eating in class, sleeping in class, throwing objects, fighting, use of
profanity, vulgar language or obscene gestures, defacing or damaging school property or
property of others and so on (Borich, 2007). The reasons for choosing misbehaviour as one
of the basic contextual factors which may affect the consistency of teacher behaviour in
different groups of students are discussed below.

Several studies reveal that teachers consider students’ misbehaviour as a big
problem for their teaching. Specifically, TALIS results reveal that across countries, almost
one-third of the teachers on average report that “student interruptions caused the loss of
quite a lot of potential teaching time in the classes they teach” (OECD, 2009, p.227). In a
study conducted in Cyprus (Kyriakides, 1998), almost 20 years ago, 20 per cent of the
teacher sample reveals that they face severe problems with children’s behaviour in
classroom. It was also found that teachers spend 25 per cent on average of their teaching
time to make remarks to students. Moreover, in a number of studies, a relatively large
percentage of teachers seem to believe that they are unprepared to deal with disciplinary
problems and they spend more time than they ought in order to address them (Houghton,
Wheldall, & Merrett, 1988; Little, 2005; Wheldall & Merrett, 1988). In another study
(Public Agenda, 2004) most teachers recognize that their teaching would be more
effective, if they didn’t have to spend so much time addressing troublesome behaviours.
Therefore, the existence of misbehaviour incidents in a classroom may affect the
management of teaching time, reduce students’ time on task and is also possible to affect

the quality of teaching.
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Causes of students’ misbehaviour.

According to Long and Frye (1985, as cited in Marzano et al., 2003) it is a myth to
believe that effective teachers can prevent all students’ behaviour problems by keeping
them interested in learning by using exciting classroom materials and activities; as the
potential for misbehaviour exists beyond academics. The literature on the causes of
misbehaviour has highlighted the existence of several factors that, in combination, may
also provoke students’ behaviour problems in classroom. These factors can be classified
into two big categories: the internal factors that are related to the students themselves and
the external factors that are related to the environmental influences (Charlton & George,

1993).

Internal factors.

Biological factors: The internal factors can include biological factors like the state of the
nervous system, hyperactivity, heredity and other genetic considerations (Charlton &
George, 1993; Cooper et al., 1994). For instance, as it is mentioned in Poursanidou (2016),
3%-10% of children and adolescents internationally have Attention- Deficit Hyperactivity
Disorder (ADHD) and this disorder, which occurs more often in boys than in girls, may be
accompanied by learning difficulties but not by reduced mental capacity. ADHD is a brain
disorder characterized by an ongoing pattern of inattention and/or hyperactivity-
impulsivity that interferes with functioning or development (National Institute of Mental
Health, 2016). Children with ADHD cause a constant fuss and at school they are
disorganized, they do not pay attention in the class, they do not stay in one place for a long
time, they get up often, walk and answer before they listen to the question (Poursanidou,

2016).
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Psychological factors: The internal factors also include psychological factors which refer
to aspects of the individual’s affective and cognitive states (e.g., levels of self-concept,
anxiety, motivation and intelligence) (Charlton & George, 1993; Fontana, 1994). For
instance, Marciniak (2015) argues that the key issue to understand why misbehaviour
occurs in adolescent learners is students’ self-esteem. Self-esteem may result partly from
teacher approval (particularly for children), from a student’s peers (particularly for
adolescents) or because of success. A lack of respect from teachers or other students or
being asked to do something where they are almost bound to fail could cause students’
frustration and feeling upset. This may lead to disruptive behaviour which in this situation
seems to be an attractive option. Through misbehaviour students can impress peers, gain
the recognition and attention they need and force the teacher to take them seriously
(Harmer, 2001). A disruptive student may encourage other students in the classroom to

misbehave and thus gradually influence the whole group (Marciniak, 2015).

External factors.

Family: Family is one of the most influential external factors that behaviouristic,
psychodynamic and humanistic models of behaviour recognize that affects human
behaviour (Charlton & George, 1993). Over time, the occurrence of behaviour problems
has been related to family influences, ranging from poor housing conditions, poverty and
low social class background through to more sophisticated elements of disrupted parent-
child relationships, parental neglect, child-directed physical aggression or sexual abuse, as
well as parental discord, divorce and disturbance (Charlton & George, 1993; Cooper et al.,
1994; Gustafsson et al., 2014; Kellam, Ling, Merisca, Brown, & lalongo, 1998; Marciniak,
2015; McManus, 1989; Muijs & Reynolds, 2001; Ntoliopoulou, 2015). According to
McManus (1989), students who suffer from parental neglect and societal indifference may

find that violence is effective or that teachers are a safe target for the hate they feel for their
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family. Moreover, domestic experiences can predispose some students to problematic
behaviours and strategies like struggles for attention, revenge and seeking refuge from
reminders of traumatic experiences in wild behaviour. Some students behave in
inappropriate ways at school since they are the norm in a student’s family or social sub-
group and their life is characterized by acts of anti-social behaviour, violence and
aggression (Cooper et al., 1994). Furthermore, sometimes family attitudes to school,
learning in general or teachers themselves can dispose students to cause problems (Harmer,
2001). However, as Charlton and David (1993) argue, students from disadvantaged homes
can bring their problems with them, but it is very risky to link disadvantaged homes with
disturbed children; as some who are extremely disturbed come from good homes and have
stable and affectionate parents and parents who have shown almost superhuman patience
and tolerance. On the contrary, many well-adjusted and successful students come from

extremely unfavourable backgrounds.

Schools and teachers: The effect of schools in general and teachers in particular on their
students’ behaviour has been highlighted by a number of scholars (e.g., Allen, 2010;
Charlton & David, 1993; Cooper et al., 1994; Fontana, 1994; Marciniak, 2015; Muijs &
Reynolds, 2001). Specifically, schools and teachers themselves may provoke behaviours
they are attempting to eradicate through harsh and punitive discipline methods or when
teachers are too authoritarian or lax on discipline (Allen, 2010; Muijs & Reynolds, 2001).
As Charlton and George (1993) mention, children need attention and unfortunately, some
students find that the only way to secure this attention is to misbehave. Problems become
compounded when students learn that such attempts are successful and their subsequent
misbehaviour is often reinforced by the teacher, even unintentionally.

Additionally, some other teacher-related variables that are reported in the literature
and may cause misbehaviour are: lower-quality teaching; when pairs or groups finish early

and are left unattended; when the teacher comes to the class unprepared or being
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inconsistent when saying that one action is going to be taken; and when the expectations
are too low and classroom activities are not challenging for the pupils or when the teacher
expects too much and the competitive attitude is promoted by constant testing and
imposing high standards (Allen, 2010; Harmer, 2001; Marciniak, 2015). As Muijs and
Reynolds (2001) point out, there is a clear relationship between students’ achievement and
their behaviour in school and low achievement often leads to inappropriate behaviour as
students become disappointed with school. As they suggest the provision of a relevant
curriculum that allows all students to experience success can limit misbehaviour.
Furthermore, some writers have cited that inappropriate curriculum, chosen topic or
activity and lessons which are perceived as boring or irrelevant, may be the reason
sometimes that students behave badly; as they show their lack of interest in that way
(Charlton & George, 1993; Fontana, 1994; Harmer, 2001). According to Kyriacou (2009),
reacting to boredom by misbehaving is not restricted only to low-attaining students but
occurs throughout the ability range.

Disorganized classroom and school settings, inconsistency between staff in the
ways in which they interpret and enforce school rules and weakness in the use of buildings
or timetable may also provoke behaviour problems (Allen, 2010; Charlton & David, 1993).
Also, previous learning experiences of all kinds can affect students’ behaviour.
Specifically, even at the level of the “last teacher let me” students are affected by what
happened before and their expectations of the learning experience can be influenced by
unpleasant memories or by what they were once allowed to get away with (Harmer, 2001).

Other external factors that may affect students’ behaviour are noise from outside
the classroom and whether the classroom is too hot or too cold, as this may lead to students
being too relaxed or too nervy. Teachers, particularly at primary level, notice significant
behaviour changes in different weathers too, for instance a high wind tends to make their

children go wild (Harmer, 2001).
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Classmates/ Peer Group: Many authors claim that the peer group is also an external
factor that could affect students’ behaviour (Charlton & George, 1993; Fontana, 1994).
The effect of peer groups becomes stronger and more pervasive when children grow up. As
children attach themselves to a group they must usually accept and behave according to the
consensus attitudes of the peer group (Charlton & George, 1993). Moreover, students
experience problems with peers during break (which could spill over into the classroom)
and in the classroom which often involve the teacher (Long & Frye, 1985 as cited in

Marzano et al., 2003).

Teachers and students’ views regarding the causes of misbehaviour,

A number of studies have shown that teachers tend to attribute the cause of
misbehaviour to students or family rather than teaching-related factors (Baron, 1990; Ho,
2004; Koutrouba, 2013; Kyriacou & Martin, 2010). In particular, teachers seem to believe
that students’ misbehaviour is likely caused by factors other than teaching and also,
misbehaviour incidents may occur in the classroom, in spite of the teacher’s successful
classroom management (Muijs & Reynolds, 2001). If the teachers are right, then
misbehaviour incidents may appear in one classroom and not in another, not as a result of
who is the teacher of the classroom, but of who are the students of this classroom.
Considering this, the factor of misbehaviour could be seen as a contextual factor which
could affect the consistency of teacher behaviour. Specifically, a teacher who may not have
the abilities to deal with misbehaviour, may not be able to demonstrate his/her other
teaching skills in classrooms that have cases of student misbehaviour. However, this
teacher may be able to teach more effectively and demonstrate different teaching skills in
classrooms which do not face discipline problems.

On the other hand, Cooper et al.(1994) mention that the researchers who have

investigated the perceptions held by disruptive students, have generally found that these
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students often view their acts of disruption as rational and justifiable responses to poor
teaching. Similarly, based on studies interviewing students about when and why they
misbehaved, Kyriacou (2009) refers to four situations that students felt they provoked them
to misbehave. These are the following: a) teachers being boring, b) teachers who could not
teach, c) teachers whose discipline was weak and d) teachers who made unfair
comparisons. In these situations, the students often mention that they found that the
teacher's behaviour insulted them in some way and that their misbehaviour was in a great
extent an attempt to maintain their sense of self-dignity in the circumstances that
confronted them. If the students are right and the teachers are responsible for the
appearance of in-class misbehaviour incidents, then teachers’ instructional behaviour is
most likely to be similar across different classrooms. However, there is not much empirical
evidence suggesting whether the students or the teachers are responsible for student
misbehaviour.

For instance, Stronge, Ward and Grant (2011) found that the disruptive behaviour
of students between the classrooms of the top and bottom-quartile teachers was
significantly different. Specifically, the top-quartile teachers had fewer teaching
disruptions than the bottom quartile teachers. As they have mentioned, it was possible for
the teachers from the higher quartile to have students who had less difficulty behaving in
schools. Thus, the differences found between the teachers may better be explained by
differences in personalities and dispositions of students. But, they seem not to believe that
the differences in students are entirely responsible for the differences in teachers. However,
given that they have not examined the disruptive behaviour of the students between the
classrooms which are taught by the same teachers or the disruptive behaviour of the same
students when they are taught by different teachers, there is no clear answer to the question

of whether student’s misbehaviour may be caused by the students or teachers.
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Nevertheless, in the current study attention is given to the teachers’ skills in dealing with
misbehaviour problems and not who is responsible for student misbehaviour.

It is important to mention the findings of another study (Kyriakides, Creemers &
Panayiotou, 2012) which involved six European countries (Cyprus, Belgium, Greece,
Germany, Ireland and Slovenia). In this research the classroom level factors of the
dynamic model were measured only through a questionnaire (on a likert scale) which was
administered to the students. From the findings of this study, two second order factors have
been identified which were not related to each other and were found to have a statistically
significant effect on student achievement in each subject. Specifically, the factor of teacher
ability to deal with student misbehaviour with the factors of management of time and
questioning: raising non-appropriate questions was found to belong to a second order
factor (referred to quantity of teaching), whereas the other factors of the dynamic model
were found to belong to another second order factor (referred to quality of teaching). The
findings of this study imply that the teachers who are able to use teaching time effectively,
are not necessarily able to maximize the use of teaching time and vice versa. However, this
study was conducted in primary schools and was not in a position to investigate whether a
teacher who is not able to demonstrate skills which are related to quantity of teaching, will
not also be able to exhibit the other teaching skills which are associated with quality of
teaching in different classrooms.

In 1986, Brophy published a paper in which he argued that in order to study the
quality of teaching, it will be necessary not only to develop more advanced classroom
observation instruments that capture qualitative characteristics, but also to hold the
quantity of teaching stable. In addition, he assumes that any attempts to make qualitative
comparisons will be defeated by confounding with quantitative differences if researchers
also include in the sample teachers who lack the classroom management skills to be able to

use effectively the teaching time.
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Decreasing misbehaviour incidents.

As Hattie (2009) argues, the presence of disruptive pupils can have a negative
impact on their own and on all the other pupils’ achievement outcomes. However, the
solution is not to remove these students from the classroom but for teachers to acquire
skills to ensure that no student unnecessarily disrupts their own or the learning of any other
students in the class. There have been many studies and meta-analyses that show the
existence of effective programs that are aimed at decreasing disruptive behaviours at
individual, classroom (e.g., The Classroom Organization and Management Program) and
school level (e.g., School-Wide Positive Behaviour Interventions and Supports) (Freiberg
& Lapointe, 2011; Hattie, 2009; Muscott et al., 2008). The implementation of such
programs can lead to the reduction of students’ behaviour problems, the use of effective
managerial and instructional practices by the teachers and finally to the improvement of
student achievement both at primary and secondary school level (Evertson, 1995; Lassen et

al., 2006; Muscott et al., 2008; Raver et al., 2009; Scott et el., 2009).

Main Conclusions from the Literature Review-Research Agenda

The main conclusions emerging from the literature review are presented in the final
section of this chapter. Although the evaluation criteria are a basic aspect that need to be
considered when developing a comprehensive teacher evaluation system, there are no
universally accepted criteria for measuring teacher effectiveness so far. It is argued that the
main theoretical models of TER could be used as a basis upon which evaluation criteria
could be established. Many educational systems seem to use mainly the teacher in-class
behaviour and/ or student learning outcomes as criteria for evaluating teachers’
effectiveness. However, the sole use of student outcomes for teacher evaluation faces

considerable challenges and for this reason they have been the source of criticism by
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several scholars and researchers (e.g., Darling-Hammond et al., 2012; Goe, 2007;
Raundenbush, 2004; Torff & Sessions, 2009). The importance of focusing on quality of
teaching to evaluate teachers is emphasized, especially since effectiveness studies reveal
that what teachers actually do in the classroom is the most important factor at teacher-level
associated with student achievement. Particular emphasis is given to the use of classroom
observations and student ratings to evaluate teachers and the main advantages and
disadvantages of both of them are presented. The need to use multiple sources of data to
measure quality of teaching is highlighted. Thus, in the present study not only classroom
observations but also student questionnaires are used to measure teacher in-class
behaviour.

Findings of studies on teacher effectiveness and theoretical and empirical models of
EER can provide an answer to the question of what constitutes effective teaching.
Examining the notion of what constitutes effective teaching is important, as definitions
propose and shape what needs to be measured. The main phases of TER are discussed to
demonstrate the growth that this field has met through the years. Then, the rationale of the
main models of educational effectiveness that have integrated teacher effectiveness factors
and school effectiveness findings is described. It is argued that by moving from Carroll’s
model to the comprehensive model of educational effectiveness, the concept of quality of
teaching has been developed in more detail, using the results of TER, but it is not defined
precisely. In addition, an important weakness of the comprehensive model is that only
traditional teaching approaches, like the direct teaching approach, have been taken into
account and not the new theories of teaching. Findings of meta-analyses of teacher
effectiveness studies have shown that within each approach there are factors which are
associated with student outcomes. This implies that an integrated approach in defining

quality of teaching should be adopted.
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The dynamic model, which is a further development of the comprehensive model,
takes into account the main findings of EER and the weaknesses of the previous models.
This model, which provided the theoretical basis of the current study, provides a clear
definition of quality of teaching through eight generic factors included at the classroom
level. The main assumptions of the model and the classroom-level factors of the model are
presented. Longitudinal studies and meta-analyses provided support to the importance of
the classroom-level factors for explaining variation in different types of student learning
outcomes, in different phases of schooling and in different countries. It was therefore
argued that these factors can be considered generic. However, given that these studies took
place at primary and pre-primary school level, they were not in a position to investigate the
extent to which the classroom context affects teacher behaviour or to identify the effect of
classroom-level factors on achievement gains in mathematics of secondary school students.

The importance of examining whether teachers exhibit the same generic teaching
skills when they teach in different classrooms, especially for teacher evaluation, is stressed.
The critical review of studies investigating the extent to which measuring teaching skills
by classroom observations is influenced by classroom context variables has shown that
much uncertainty still exists about the classroom context effects on teacher behaviour. The
limitations of these studies are discussed and it is argued that further research is needed to
observe teachers teaching in different classrooms in order to determine whether differences
in observational ratings are related to student characteristics and not to the non-random
sorting of teachers to classes of students. In this study emphasis is given to the effect of
misbehaviour incidents (as a contextual factor) on teaching quality. The reasons for
choosing misbehaviour as one of the basic contextual factors which may affect the
consistency of teacher behaviour in different classrooms are discussed.

Taking all the above into account, the questions that still need further investigation

and for which this study aims to provide answers, are whether and to what extent the
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classroom context affects teacher behaviour in the classroom and teacher effects on student
achievement. Moreover, this study aims to investigate further issues, which according to
the literature review, need further investigation. Specifically, this research aims to
investigate the following questions: (a) Does the type of instrument used to measure
teaching skills (i.e., high, low-inference observation instrument and student questionnaire)
contribute to whether similar judgments are produced when the same teacher is evaluated
across different classrooms? (b) To which extent are the classroom-level factors of the
dynamic model and their dimensions associated with student achievement in mathematics
of secondary school students? (c) Which level explains more variance in student
achievement in mathematics of secondary school students, the teacher or the classroom
level? In order to provide answers to these questions a quantitative research was
conducted. The research design, the participants, the research instruments and the methods

of data analysis are presented in the next chapter.
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CHAPTER 3

METHODOLOGY

In this chapter, the methodology used to investigate the research questions is
presented. Specifically, the research design used is described and its selection is justified in
contrast to other research designs. Then, the research sample, the research variables at
student and teacher levels and the research instruments are described in detail. In addition,
the statistical techniques employed to analyse the research data, are elaborated. Finally,

some limitations of this study are discussed.

Justification of the Research Method Chosen

The selection of a research design depends mainly on the purpose of each study.
The experiment is the best design for studies that seek to search for cause-and-effect
relations (Slavin, 2010). However, an experimental design was not chosen to provide a
basis for the present study as its main aim was not to demonstrate cause-and-effect
relations, but to investigate the consistency of teacher behaviour in different classrooms.

In order to examine whether teachers exhibit the same generic teaching skills when
they teach mathematics in different classrooms, data about the skills of each teacher were
gathered from all of the teacher’s classes of the same age group of students (grade 7 or
grade 8 but not on both grades). These data were collected by using external observations
and a student questionnaire. It was chosen to collect data on teachers’ in-class behaviour
from more than one classroom within a school year, instead of collecting data of teacher
behaviour in different school years. The reason is that teachers’ in-class behaviour may
vary over time, especially when teachers participate in professional development programs
as professional development studies seem to reveal (e.g., Antoniou & Kyriakides, 2011). It

is important to note that all the observations were conducted during the same period in all
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the classes taught by the same teacher in order to keep constant not only the teacher and
the subject, but also the time. Moreover, the study was restricted to seventh or eighth grade
classrooms to keep constant not only the age of the students, but also the curriculum that
teachers were expected to deliver. This is because all classes in Cypriot public lower
secondary schools are mixed-ability and all students are taught the same grade-level
curriculum (Eurydice, 2004).

As discussed in Chapter 1, this study also aims to examine the effect of the
classroom-level factors of the dynamic model on student achievement of secondary
students. Therefore, data on student achievement in mathematics were collected at the
beginning and at the end of the school year 2014-2015, where this study was conducted. In
that way, a longitudinal design (Gustafsson, 2010; Hedeker & Gibbons, 2006) was
adopted, since data of the same units (i.e., students) were collected at more than one point
in time contrary to the cross-sectional design in which data are collected only once.
However, it should be taken into account that in the present study only two measurement
periods have been used to collect data on student achievement, since the main focus of the
study was on the investigation of the consistency of teacher behaviour in different
classrooms within a school year. Therefore, due to this limitation, only the short-term
effects of the classroom-level factors of the dynamic model on student achievement of
secondary school students could be examined. Longitudinal studies that last for more than
one year are needed to investigate the stability of the effects of the classroom-level factors
over time and/or the long-term impact of the factors (e.g., Dimosthenous, Kyriakides, &
Panayiotou, 2018). Nevertheless, the stability and/or the long-term effects of the factors

were beyond the scope of this study.

73



Research Design

The research design of this study consisted of two main steps described below. It is
important to note that the observation instruments and the student questionnaire used in
this study to collect data on teachers’ in-class behaviour have already been used and
validated in previous studies testing the validity of the dynamic model (e.g., Kyriakides &
Creemers, 2008, 2009). Therefore, their validity did not need to be examined. Thus, the
aim of the first step was the development and validation of the written tests used to
measure student achievement in mathematics. Specifically, during the school year 2013-
2014 a battery of three written tests (test 6, 7 and 8) were developed to assess knowledge
and skills in mathematics which are identified in the national curriculum of Cyprus. A pilot
study was carried out between May and June in 2014 in order to examine the construct
validity of the tests. The validation study involved the administration of the three tests to
484 students (test 6 to160 sixth grade students, test 7 to 171 seventh grade students and test
8 to 153 eighth grade students). The Extended Logistic Model of Rasch (Andrich, 1988)
was used to analyze the data that emerged from each test. Further details on how the tests
were developed and validated are presented in the following sections of this chapter.

The second step pertained to the main study where the data collection took place.
The data collection was carried out in three phases. In the first phase, which was held at the
beginning of the school year 2014-2015, data were collected from the student sample
(n=915) regarding their achievement in mathematics by using external forms of
assessment. As mentioned before, the written tests were developed and validated in the
previous year.

The second phase of the data collection process aimed to examine whether teachers
exhibit the same generic teaching skills when they teach in different classrooms. Thus, data
about the skills of each teacher (n=26) were gathered from more than one classroom by

using external observations. Two observations in each class (n=57) of the teacher sample
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were conducted (n=114) by using one high and two low-inference observation instruments.
Specifically, the high-inference observation instrument was used twice in each class of
grade 7 or grade 8 of the participating teachers. Each of the two low-inference observation
instruments was used only once in each class due to time constraints, as all the
observations were conducted by the same well-trained external observer. The classrooms’
observations were conducted between November 2014 and March 2015.

The third and final phase of the data collection process aimed to collect data on
student final achievement in mathematics in order to examine the student progress over
time and determine the effect of the classroom-level factors of the dynamic model on
student achievement gains. Thus, data on student achievement were collected at the end of
the school year 2014-2015 by using external forms of written assessment. Information
about the students’ background characteristics (gender: boys or girls and ethnicity:
students’, fathers’ and mothers’ country of birth and language that students speak at home)
was collected from a short questionnaire included in the written tests of mathematics.
Information regarding students with special educational needs (SEN) of the sample was
collected from teachers. In addition, a questionnaire was administered to the student
sample in order to gather data on their teacher’s instructional behaviour. The questionnaire
was administered at the end of the school year so that the students would have the time to
get used to their teacher’s in-class behaviour. The timeframe of the present study is

presented in Table 3.1.
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Table 3.1

Study timeframe

Study steps | Timeframe Actions

February-April 2014 e Development of the three mathematics
achievement tests

Step 1:
Pilot study May -June 2014 e Validation study of the achievement tests
June —July 2014 ¢ Analysis of the data emerged from the
pilot study
e Final version of the tests
Phase 1: September — | o Mathematics test administration to the
student sample (prior achievement data)
October 2014
Step 2:
. Phase 2: November e Two classroom observations in each class
Main study

2014 — March 2015 of the teacher sample

Phase 3: April-May e Mathematics test administration to the
2015 student sample (final achievement data)
e Student questionnaire administration

Research Sample
Pilot study.

In the validation study of student achievement tests of mathematics (conducted
during the school year 2013-2014), a stage sampling procedure (Cohen et al., 2007) was
used. At the first stage, six Greek Cypriot primary public schools and five Greek Cypriot
lower secondary public schools were selected. A purposive sampling procedure was used
to select the schools (easy access) rather than a random sampling. Then, nine sixth grade
classes, eight seventh grade classes and eight eighth grade classes were purposively
selected. All the students of the class sample (n=484: 160 sixth grade students, 153 seventh
grade students and 171 eighth grade students) participated in the study. These schools were

excluded from the main study.
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Main study.

The sample of the main study consisted of teachers who taught mathematics in
more than one classes of grade 7 or grade 8, and the students of these classes. It was not
chosen to collect data from teachers who taught mathematics in different classes of grade 9
and their ninth grade students in order to develop less written tests to measure student
achievement. Regarding the selection of the teacher and the student sample, a stage
sampling procedure was used. At the first stage, 13 out of 36 lower secondary public
schools of two districts in Cyprus (i.e., Nicosia and Larnaca) were selected and 12 agreed
to participate. Particularly, in Larnaca district, 10 out of 11 lower secondary schools were
selected and 9 agreed to participate. The reason for not choosing all the lower secondary
schools in Larnaca district was to reduce the cost of the research, since one of them was
very far from the town of Larnaca where the researcher lived. In Nicosia district, 3 out of
25 schools were selected and all of them agreed to participate. The criterion of choosing
these three schools in Nicosia was that they were very close to the town of Larnaca.
Therefore, the main criterion of choosing the school sample was to keep the cost as low as
possible.

Then, 26 teachers (19 women and 7 men) of the school sample who taught
mathematics in at least two classes of the same age group of students (grade 7 or grade 8)
participated in the study. All the participating teachers were subject-matter specialists who
taught only mathematics. Participating teachers’ years of experience ranged from 4 to 23
years, with the mean of the teaching experience estimated at 11.5 (SD= 5.19). It is
important to note that for the purpose of this study it was not necessary to have a
representative teacher sample of the teacher population of lower secondary schools in
Cyprus, as this study does not aim to examine how the secondary school teachers in
Cyprus behave in the classroom in general. However, it was examined whether the teacher

sample was nationally representative in terms of gender and years of experience, where the
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Cyprus Ministry of Education and Culture keeps data. The chi-square test did not reveal
any statistically significant difference between the teacher sample and the population in
terms of gender (X?= 0.02, d.f.=1, p=0.88). Moreover, the t test did not reveal any
statistically significant difference between the teacher sample and the population in terms
of their years of experience (t=-1.56, d.f.=25, p=0.13). Therefore, although the teacher
sample was not randomly selected and came only from two districts of Cyprus, it has the
same characteristics as the national sample in terms of gender and years of experience.

All students from all the classrooms of grade 7 or 8 (n=57: 32 classes of grade 7
and 25 classes of grade 8) of the teacher sample, were chosen to participate in this study.
The students were required to have parental permission to participate. Almost all the
students received permission. Specifically, a total number of 915 students, 426 boys
(46.6%) and 489 girls (53.4%) participated in the study. Out of the 915 students, 500
attended grade 7 (54.7%) and 415 attended grade 8 (45.3%). The X? revealed that the
student sample was representative of the student population of Cyprus in terms of gender
(X?= 1.334, d.f.=1, p=0.25). In addition, the t test revealed that the student sample was
representative of the student population of Cyprus in terms of the size of the class (t=1.205,
d.f.=56, p=0.24). It is important to note that regarding the size of the classes of the class
sample, all the classes were more or less the same due to the fact that the system in Cyprus
is centralised and there are specific regulations about the class size. Moreover, it should be
noted that 8.2% of the original sample (75 students) was excluded from the analysis
because of the missing post attainment data. Therefore, only 840 out of 915 students were
used in the analysis. We assume that these data are missing completely at random due to
the fact that the dropout rate in Cyprus is very low (i.e., approximately 0.3% in lower
secondary education) (Government of Cyprus, 2018). It should also be noted that all
classes in Cypriot public lower secondary schools are organized by age and are mixed-

ability. However, students must achieve a minimum level of competence to proceed from
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one class to another (for more information about the educational system of Cyprus see

Ministry of Education and Culture [MOEC], n.d. and Eurydice, 2004).

Data Collection and Research Variables

In order to investigate the research questions set, data concerning teachers’ generic
teaching skills as well as student achievement in mathematics, were collected. The
instruments used were a) low and high-inference observation instruments, b) student
questionnaire and ¢) mathematics achievement tests. The data collection instruments with

the corresponding research variables are described below.

Student written tests to measure student achievement.

Since one of the aims of the study was to examine the effect of the classroom-level
factors of the dynamic model on student achievement of secondary school students, student
tests were needed in order to measure student achievement. Therefore, during the school
year 2013-2014, a battery of three written tests (test 6, 7 and 8) were developed to assess
knowledge and skills in mathematics of grades 6-8. Mathematics has been chosen because
it is a core subject in all countries and relatively culturally free, a fact that gives the
possibility for the implementation of some cross-cultural analysis in the future.
Specifically, in mathematics, unlike language or history lessons, even if the cultures vary,
the content remains similar (Cai & Lester, 2007). In addition, previous studies suggest that
schools/ teachers have more impact in the area of mathematics and science than in the area
of language (Scheerens, 2016). Moreover, the correction of mathematics tests is relatively
more economical in terms of time compared to other subjects like languages. Furthermore,
student achievement data in mathematics were also collected in previous studies conducted
in primary schools to test the validity of the dynamic model (e.g., Creemers & Kyriakides,

2008; Kyriakides & Creemers, 2008, 2009; Kyriakides et al., 2009).This gives the

79



possibility for a comparison of the results of the present study with the results of the
previous studies conducted in primary schools, which were also concerned with the same
subject.

The construction of the tests was based on the review of the national curriculum of
Cyprus, student books and instruments measuring mathematics skills of Grades 6-8. All
tests comprised of tasks classified under two different categories (i.e., (a) Understanding
concepts- performing algorithms and computations and (b) solving problems) as well as
different content domains. The ratio between tasks related to the two aforementioned
categories as well as the ratio of tasks pertained to the different content domains was based
on the corresponding ratio of tasks included in the student books of grades 6-8 (In Cyprus
all schools use the same mathematics books). For each test, scoring rubrics were developed
in order to differentiate between up to three levels of proficiency (i.e., 0-2) in each task,
leading to the collection of ordinal data about the extent to which each student had
obtained each skill of mathematics. In order to equate the three tests and make test scores
comparable enough, common items were used (i.e., approximately 40%- 60% of the
number of items of each test) with representative content to be measured (Kolen &
Brennan, 2004).

A validation study was carried out at the end of the school year 2014. The pilot
study involved the administration of the three tests to 484 students. All the tests were
administered and corrected by the researcher in order to increase the reliability of the
measurements. The Extended Logistic Model of Rasch (Andrich, 1988; Boone, 2016) was
used to analyse the ordinal data emerged from each test, using the computer program Quest
(Adams & Khoo, 1996). Three scales which refer to student achievement in mathematics
of grade 6, 7 and 8 were created and analysed for reliability, the fit to the model, meaning
and validity. Analysis of the data showed that each scale had relatively satisfactory

psychometric properties. Specifically, for each scale the indices of cases (i.e., students) and
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items separation were found to be higher than 0.87 (on a 0 to 1 scale), indicating that the
separability of each scale was satisfactory (Wright, 1985). As noted by Wright and Stone
(1999), the higher the number, the better the separation that exists and the more precise the
measurement. In addition, the mean infit mean squares and the mean outfit mean squares
of each scale were found to be near one and the values of the infit t-scores and the outfit t-
scores were approximately zero (see more details regarding the Rasch parameter estimates
in Appendix A). Thus, each analysis revealed that there was a good fit to the model
(Keeves & Alagumalai, 1999) providing support to the validation of the three tests. Five
out of 59 items were removed from test 8 based on the review of the “fit” statistics (i.e.,
MNSQ Item Infit) of the test.

The final version of the tests was used in the main study in order to collect data on
student achievement in mathematics. The tests were administered to the student sample at
the beginning and at the end of the school year 2014-2015 by the researcher. The initial
administrations of the tests (pre-test) aimed to measure the aptitude as an explanatory
variable at the student level (phase 1 of the main study). Aptitude has to do with the degree
in which a student is able to perform the next learning task (Kyriakides & Creemers,
2008). For the purpose of the present study, aptitude consists of prior knowledge in
mathematics at the beginning of the school year (i.e., baseline assessment). Specifically,
three tests were used. At the third phase of the main study, post-test for each grade was
used, covering in this way the final assessment of students’ mathematics achievement for
grade 7 and grade 8. The pre-test for grade 8 was used as a post-test for grade 7. Table 3.3

presents the test administration procedure.
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Table 3.2

Procedure of pre- and post-student test administration

Grade Grade 7 Grade 8
Pre-test Test 6 Test 7
Post-test Test 7 Test 8

As in the pilot study, the analysis was made by the Extended Logistic Model of
Rasch which revealed that each scale had satisfactory psychometric properties.
Particularly, four scales which refer to student achievement in mathematics at each of the
two time-points were created (i.e., beginning of grade 7 and grade 8, as well as end of
grade 7 and grade 8). Table 3.3 provides a summary of the four scales statistics for the
student sample. As can be seen from this table, the mean of students of each scale indicates
a quite well matching of the sample ability with the test’s difficulty. The standard deviation
values for student estimates of each scale indicate that student achievement scores of each
grade are quite spread out from the mean. In other words, the standard deviation values for
student estimates reveal that the student sample had big variance in terms of their
achievement scores. This may be attributed to the fact that all classes were mixed-ability. It
should be noted that these values emerged before applying the method of test equating.
Reliability was calculated by using the Item Separation Index and the Person (i.e., student)
Separation Index. A value of 1 represents high separability in which errors are low as well
as item difficulties and students’ abilities are well separated along the scale and a value of
0 represents low separability (Wright & Masters, 1981). We can observe that for each scale
the indices of student and item separation were higher than 0.83, indicating that the
separability of each scale is satisfactory (Wright, 1985). The mean infit mean squares and
the mean outfit mean squares of each scale were in all cases very close to the Rasch-model

expectations of one and the values of the infit t-scores and the outfit t-scores were
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approximately zero. Therefore, for each student, two different scores for his/her
achievement in mathematics (one for each test: pre-test and post-test) were calculated
using the relevant Rasch person estimate in each scale.

Table 3.3

Initial and final Rasch parameter estimates of test scores of the student sample

Initial Data Final Data
Parameter Estimates Grade 7 Grade 8 Grade 7 Grade 8
(N=461) (N=379) (N=461) (N=379)
Mean Items 0.00 0.00 0.00 0.00
Students -0.64 -0.64 -1.08 -0.99
SD Items 1.43 1.98 2.03 1.29
Students 1.24 1.37 1.52 1.60
Reliability Items 0.99 0.99 0.99 0.99
Students 0.83 0.93 0.94 0.92
Mean Infit mean square Items 1.00 0.99 0.99 1.00
Students 1.00 1.01 1.01 1.00
Mean Outfit mean square Items 1.06 1.03 0.94 1.03
Students 1.06 1.03 0.94 1.03
Infit t Items 0.03 -0.10 -0.02 -0.12
Students 0.05 -0.05 0.01 0.00
Outfit t Items -0.08 0.07 -0.06 0.08
Students 0.10 0.03 0.08 0.07

Student background characteristics.

Information was collected on students’ gender (0=boys, 1=girls), as well as
ethnicity: students’, fathers’ and mothers’ country of birth (0=Cyprus, 1=other country)
and language that students speak at home (Greek/ Greek and another language/ another
language) from a short questionnaire included in the post- tests of mathematics. Cyprus
was the country of birth of 87% of the students, 71.9% of the students” mother and 80.8%
of the students’ father. Regarding the language that students speak at home, 73.1% of the
student sample used in the analysis spoke Greek at home, 21.1% spoke Greek and another
language and 5.8% of the participants answered that they spoke another language than
Greek. Information regarding students with special educational needs (SEN) of the sample
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(O=students with no special educational needs, 1=students with special educational needs)
was also collected from their teachers. Only 5.4% of the student sample used in the
analysis concerned students with special educational need (see more details regarding the
student background characteristics of the sample used in the analysis in Appendix B).
However, it should be noted that no information was collected for socio-economic status

(SES).

Classroom-level factors.

The classroom-level factors of the dynamic model were measured by both an
independent observer and students, taking into account the five dimensions of each
effectiveness factor. Specifically, one high-inference and two low-inference observation
instruments and also a student questionnaire, which have been used in various studies
testing the validity of the dynamic model, were used (e.g., Azigwe, Kyriakide, Panayiotou,
& Creemers, 2016; Creemers & Kyriakides, 2008; Kyriakides & Creemers, 2008;
Kyriakides et al., 2009). It is important to note that support to their validity and reliability
has already been provided by the previous studies (see for instance Kyriakides &
Creemers, 2008). All these instruments are intended to measure the classroom-level factors
of the dynamic model irrespective of grade or subject, making them applicable to all
teachers.

In general, low-inference observation instruments require a minimal amount of
observer judgment, relying largely on counting the behaviours one wants to study. On the
contrary, high-inference observation instruments depend on more observer judgment, as
when observers are asked to rate a teacher’s behaviour on a rating scale (Muijs, 2006).
Judgments that emerge from both kinds of instruments result in numerical scores. The first
low-inference observation instrument used in the present study is based on Flanders’

system of interaction analysis (Flanders, 1970). Nevertheless, a classification system of
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teacher behaviour that is based on the way each factor of the dynamic model is measured,
was developed. For instance, in order to measure the quality dimension of teacher
behaviour in dealing with misbehaviour, which is an element of the classroom as a learning
environment factor, the observers are asked to identify any of the types of teacher
behaviour in the classroom that follow:

a) The teacher is not using any strategy at all to deal with a disorder problem.

b) The teacher is using a strategy that has a long-lasting effect.

c) The teacher is using a strategy, but the problem is only temporarily solved.
A classification system of student behaviour was also developed. Therefore, the use of this
instrument helps us to gather data about the three elements of the factor classroom as a
learning environment (i.e., teacher-student and student-student interaction, and teacher
behaviour in dealing with misbehaviour) and the management of time factor. The use of
the second low-inference observation instrument enables the collection of information
regarding the following five factors of the dynamic model: orientation, structuring,
teaching modelling, questioning techniques and application. This instrument was designed
in a way that enables us to collect more information concerning the quality dimension of
these five factors. The high-inference observation instrument covers all the classroom-level
factors of the dynamic model except the assessment, and observers are expected to rate the
teacher’s behaviour on a Likert scale ranging from 1 (minimum point) to 5 (maximum
point). The three observation instruments are presented in a book written by Creemers and
Kyriakides (2012). As mentioned before, these observation instruments were used in a
series of studies conducted in Cyprus and other countries and their construct validity had
already been examined by using Structural Equation Modelling (SEM) approaches (see
Kyriakides & Creemers, 2008).

In this study the high-inference observation instrument was used twice in each class

of grade 7 or grade 8 of the participating teachers. Each of the two low-inference
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observation instruments was used only once in each class. It is important to clarify that
each participating teacher was observed teaching only in all of his/her classes of grade 7 or
all of his/her classes of grade 8, but not in his/her classes of both grades (e.g., one seventh
grade class and two eighth grade classes).Observations lasted 40-45 min (i.e., one math
lesson) and all the observations were conducted during the same period in all the classes
taught by the same teacher. The content of the observed lessons in all the classes taught by
the same teacher was not the same, since the participating teachers were free to teach
whatever content they wanted in each of their class. The classrooms’ observations were
conducted between November 2014 and March 2015 by the researcher who previously had
been trained to the use of the three observation instruments. The observer did not have any
kind of relationship with the participating teachers and, thus, did not have to make
judgments in the context of being a supervisor or co-worker. It is important to note that the
inter-rater reliability of the data emerged from the high-and low-inference observation
instruments could not be tested since observations were conducted by only one observer.
However, in previous research studies, this observer was part of the team that had used
these instruments to collect observation data. In these studies, the inter-rater reliability of
the team was tested and was found to be higher than 0.80 (Charalambous, Kyriakides,
Tsangaridou, & Kyriakides, 2017; Kyriakides, Christoforidou, Panayiotou, & Creemers,
2017).

A questionnaire was also administered to the students of all classes of grade 7 and 8
of the participating teachers at the end of the school year in order to gather data on their
teacher’s instructional behaviour in relation to the eight factors and their dimensions of the
dynamic model (see Appendix C). Specifically, students were expected to indicate the
extent to which their teacher behaved in a certain way in their classroom on a 5-point
Likert scale. For instance, an item related to the stage dimension of the structuring asked

students to indicate whether the teacher explains how the new lesson is related to previous
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ones at the beginning of the lesson. A few modifications were made to adapt the
questionnaire to the context of teaching mathematics at secondary school level. For
example, the question about whether and how often students have tests, was dropped due
to the fact that tests in lower secondary education are obligatory, at least one for each

trimester (MOEC, n.d.).

Analysis of Data

After the completion of the main study as well as the cleaning and preparation of
the data, the research data were analysed by using several statistical techniques. One of the
main research questions of this study is whether secondary school teachers exhibit the
same generic teaching skills when they teach mathematics in different classrooms within a
year and whether the findings are differentiated according to the instrument (low and high-
inference observation instruments and student questionnaire) that is used. Thus, a
generalisability study (Shavelson, Webb, & Rowley, 1989; Marcoulides & Kyriakides,
2010) was conducted in order to examine the consistency of teacher behaviour (as
measured by different instruments) across different classrooms. In addition, multilevel
modelling techniques (Snijders & Bosker, 1999) were used in order to answer the other
two research questions, to which extent the classroom-level factors of the dynamic model
and their dimensions are associated with student achievement in mathematics of secondary
school students in Cyprus; and whether the teacher or the classroom level explains more
variance in student achievement. The methods used to analyse the research data are

described in detail below.
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Section A: Investigating the Consistency of Teacher Behaviour by Conducting a

Generalisability Analysis

In order to examine whether teachers exhibit the same teaching skills when they
teach in different classrooms, a generalisability study was conducted. By conducting a
generalisability study, the extent to which observation data and/ or student questionnaire
data are generalisable at the level of teacher and/or classroom, can be identified. This is
because data have been obtained from different classrooms of the same teacher. According
to Shavelson et al. (1989), the Generalisability Theory asks how accurately observed
scores allow to generalise about persons’ behaviour in a defined universe of situations. If a
dimension of a classroom-level factor, as measured by the observation instruments or the
student questionnaire, is found to be generalisable at the teacher level, then this will imply
that teacher behaviour regarding this dimension of this factor is consistent from classroom

to classroom.

1. Using the analysis of variance (ANOVA) to test the generalisability of the
observation data at the level of the teacher.

For the two low-inference observation instruments, which were used only once in
each class of grade 7 or grade 8 of the participating teachers, one-way ANOVA was
conducted with the use of SPSS software. One-way ANOVA would allow the investigation
of search for statistical significant differences, identifying in that way if there is
homogeneity in the observation scores obtained from different classrooms which were
taught by the same teacher. Thus, ANOVA would help to find out whether the data that
emerged from the low-inference observation instruments are generalisable at the level of

the teacher.
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2. Using multilevel modelling techniques to test the generalisability of data at

the level of the teacher and/or classroom.
For the high-inference observation instrument, which was used twice in each class,
and the student questionnaire, multilevel analyses of data (Luyten & Sammons, 2010;
Snijders& Bosker, 1999) were conducted with the use of MLwiN software (Rasbash,
Steele, Browne, & Goldstein, 2012). The only reason for conducting multilevel analysis,
for the data emerged from these two instruments was the different nature of these data
(e.g., two observation scores per class taught by the same teacher) compared to the data
emerged from the low-inference observation instrument (i.e., one observation score per
class taught by the same teacher). The multilevel analysis and more specifically the empty
model, which only contains random groups and random variation within groups, would
allow the investigation of within- group homogeneity in the observation scores and student
questionnaire scores. Thus, multilevel analyses of data would help to find out whether the
data that emerged from the high-inference observation instrument and the student
questionnaire are generalisable at the level of the teacher and/or classroom. Specifically,
for each score emerged from the high -inference observation instrument, we ran three
alternative empty models: the three-level model; observations within classrooms within
teachers, the two level model; observations within teachers and another two level model;
observations within classrooms (see Figure 3). Therefore, the repeated observations per

teacher on the same factors represent the lowest level.

Figure 3.1. Alternative multilevel models for the analysis of consistency of teacher

behaviour in different classrooms

Level 3:Teachers Level 2:Teachers Level 2:Classrooms

Level 2:Classrooms Level 1:0bservations Level 1:0Observations

Level 1:Observations
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The three-level model was found to fit less well compared to the other two models.
This may be attributed to the fact that in most of the cases, teachers who participated
taught only in two classes of grade 7 or 8. In regard to the two different two-level models,
one might have expected the two-level model (observation within classrooms) to fit better
to the data than the other two-level model (observation within teachers) due to the fact that
it has larger higher-level sample size (classrooms=57 and teachers=26). Larger samples
tend to have smaller standard errors and greater statistical power. However, the two-level
model (observations within teacher) was found to fit better to the data than any other
model for most factors.

The same approach was followed for all the factors and their dimensions measured
by the student questionnaire. In this case, level 1 of each model comprised the students and
not the observations. It is important to note that before the creation of factor scores, in the
case of the student questionnaire, a generalisability study on the use of students’ ratings
was conducted (using ANOVA) in order to investigate whether the data collected from all
the questionnaire items could be used for measuring the quality of teaching at the level of
the classroom. For some dimensions of the classroom-level factors, which are presented in
Chapter 4, it was not possible to generate factor scores, as some items of the questionnaire
concerned with these dimensions were not found to be generalisable at the level of the
classroom, and hence had to be removed. The score for each teacher (in each class) in each
of the questionnaire item found to be generalisable, was the mean score emerged from the

responses of the students of each class she or he taught.
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Section B: Measuring the Impact of the Classroom-Level Factors on Student

Achievement by Using Multilevel Analysis

Multilevel modelling techniques (Goldstein, 1999; Snijders, 2011) were used to
investigate the short-term effect of the classroom-level factors on student achievement by
analyzing the data that emerged from classroom observations and the student questionnaire
with the use of MLwiN software. Multilevel analysis was considered appropriate because
of the hierarchical structure of the research data (i.e., students within classrooms within
teachers). This kind of analysis assists the identification of the contribution of each level to
the variance of the student achievement (Luyten & Sammons, 2010).

The first step of this analysis was to run a three-level model (students within
classrooms within teachers) without any explanatory variables (empty model) to determine
the variance at each level. The empty model contains random groups and random variation
within groups. It can be expressed as a model where the dependent variable is the sum of a
general mean (Bo), a random effect at the teacher level (Vok), a random effect at the
classroom level (Ugj) and a random effect at the individual level (Rjy). This is expressed
by the following equation

Yijk = Bo+ Vok + Ugjk + Rij  (empty model)

Where:
k: is level-3 units (i.e., number of teachers)
J: is level-2 units (i.e., number of classes)
i: is level-1 units (i.e., number of students)
Yij = student achievement in mathematics at the end of the school year of student i, who
is derived from class j and is taught by teacher k.

The random variables Vo, Ugj and Rjj are assumed to have a mean of 0 (the mean

of Yijk is represented by Bo) and to be mutually independent. The empty model is important
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as it provides the basic partition in the variability in the data between the three levels
(Snijders & Bosker, 1999).

However, the variance at the level of the classroom was not found to be statistically
significant. For this reason two different two-level empty models (students within
classrooms; and students within teachers) were run. The two-level model, which takes into
account the student and teacher level, was found to fit better than any other model (see
Table 3.4). The likelihood statistic (X?) of the two-level model (students within teachers)
was smaller than the likelihood statistic of the other two-level model (students within
classrooms). Therefore, to test the effect of the classroom-level factors on students’
achievement in mathematics, a two-level model with the teacher as the higher and the
student as the lower level was used. This is expressed in the equation below:

Yijk =Bo+ Uoj + R;; (empty model)
Where:
j: is level-2 units (i.e., number of teachers)
i is level-1 units (i.e., number of students)

Yij = student achievement in mathematics at the end of the school year of student i, who is
taught by teacher j.

Table 3.4

Parameter Estimates and (Standard Errors) for the analysis of mathematics
achievements-Empty model

Three- level model Two-level model  Two-level model
(student-class-teacher)  (student-teacher) (student-class)
Fixed part (Intercept) [ -1.088 (0.107) -1.088 (0.107) -1.098 (0.083)
Variance components
Teacher 0.603 (0.083) 0.623 (0.083)
Class 0.104 (0.084) 0.621 (0.074)
Student 2.457 (0.122) 2.457 (0.122) 2.460 (0.124)
Significance test
X? 3176.52 3174.518 3187.321
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Then, students’ prior knowledge, SEN, gender and ethnicity: language that students
speak at home, were added to the empty model. It should be noted that in order to measure
the effect of ethnicity: language that students speak at home on student outcomes, students
who spoke only Greek at home were treated as reference group and two dummy variables
were entered in Model 1. Model 1 refers to the student background factors that were found
to have an effect on student achievement at the end of the school year (after controlling the
effect of student achievement at the beginning of the school year). The other variables of
ethnicity (students’, fathers’ and mothers’ country of birth) correlated with achievement
when they were studied in isolation, but, because of multicollinearity, their effects
disappeared when they were studied together with the other variables of ethnicity and were

removed from the analysis. Model 1 is expressed by the following equation:

Yij = Bo+ B Xuij + B2 Xaij + B3 Xaij + Ba Xaij + Ps Xsij + Uoj + Rij (Model 1)
where X;= prior achievement and X;, X3, X4, X5 = those student background
factors found to be associated with achievement at the end of the school year.

In Model 2, a variable related to the test administration date was added to Model 1.
Specifically, given that the post-tests were administered to the students by the researcher,
some students might have taken their tests on different dates where a review of all the
mathematics lessons of the school year might have preceded in their class compared to
other students. Thus, an attempt was made to control the influence of the differences on
test administration dates between the classes that might have an effect on the dependent
variable by entering the variable post-date (0=27/4-13/5, 1=14/5-19/5 2=20/5-27/5). This
variable was found to be associated with achievement at the end of the school year. Model
2 is expressed in the equation below.

Yijk = Bo+ B1 Xuij + B2 Xaij + P3 Xaij + Ba Xaij + s Xsij + Be Xej + Ugj + Rij (Model 2)

Where Xg = the variable related to the test administration date.
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At the next step, different versions of Model 3 were established. In each version of
Model 3, factor scores which refer to the classroom-level factors of the dynamic model as
emerged from each instrument were added one by one to Model 2 to avoid
multicollinearity; since one of the assumptions of the dynamic model is that factors
operating at the same level may be related to each other. In addition, this approach was
deliberately chosen, as the SEM analyses, which were conducted in a previous study
testing the validity of the dynamic model (Creemers & Kyriakides, 2008), have shown that
the dimensions of the same factor are interrelated. In this way, the impact of each
classroom-level factor and their dimensions was examined separately. The equation below
(Model 3a) investigates the impact of the frequency dimension of application (as measured
by the low-inference observation instrument) on student achievement at the end of the
school year:

Yijk = Bo+ B1 Xuij + B2 Xaij + Bs Xaij + Ba Xaij + Ps Xsij + P Xej + 7 (Application-frequency);
+ Ug; + Rij (Model 3a)

It is important to mention that the explanatory variables, with the exception of
grouping variables, were centred as Z-scores with a mean of 0 and a standard deviation of
1. This is a way of centring around the grand mean (Bryk & Raudenbush, 1992) leading to
comparable effects. Therefore, each effect shows how much the dependent variable
increases or decreases (in case of a negative sign) by each additional deviation on the
independent variable (Snijders & Bosker, 2011). Grouping variables were entered as
dummies with one of the groups as baseline (e.g., students with no special educational

needs=0).
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Research Limitations

As described in the previous sections of this Chapter, this study was designed so as
to collect data from different classrooms which were taught by the same teacher in order to
investigate whether teachers exhibit the same generic teaching skills in different
classrooms. In addition, this study was designed to allow the investigation of the effect of
the classroom-level factors of the dynamic model on student achievement in mathematics
of secondary school students. However, the following limitations should be acknowledged.

One possible limitation of the study is that the data were obtained by a small
number of classes of the same teacher, whereas in most of the cases the data were collected
from only two classes of the same teacher. This is because it was decided to keep the grade
constant and the majority of the participating teachers taught only in two classes of the
same age group of students (Grade 7 or Grade 8).

Another possible limitation of the study is the fact that the classroom observations
were conducted by the same person, thus there is a potential of rater bias. However, in
order to reduce the possibility of bias, a well-trained observer was used, who attended a
series of seminars on how to use the three observation instruments. Moreover, not only
classroom observations but also a student questionnaire were used to evaluate the generic
teaching skills of the participating teachers.

Additionally, the fact that the classroom observations were conducted by the same
observer, did not give the opportunity to use the two low-inference observation instruments
twice in each class due to time constraints. Only the high-inference observation instrument
was used twice in each class. Thus, it was not possible to investigate whether the
classroom-level factors of the dynamic model as measured by the low-inference
observation instruments are generalisable at the level of the classroom, but only at the level
of the teacher. However, previous studies conducted at primary schools, in which more

than one observation in each class were conducted with the use of the two low-inference
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observation instruments (e.g., Creemers & Kyriakides, 2008), have shown that the
classroom-level factors of the dynamic model as measured by these two instruments are
generalisable at the level of the classroom.

Finally, one more limitation of this study that should be acknowledged is the fact
that the student post-tests were administered to the students by the researcher, thus the
process of test administration took a long period of time. In order to solve the problem of
the possible influence on the results of the differences on test administration dates between
the classes, a variable related to the test administration was added to the model measuring
the impact of the classroom-level factors on student achievement. This variable was found
to be associated with student achievement at the end of the school year. By adding this
variable to the model, the problem of long period of test administration is mitigated to
some extent, but it should be acknowledged that the problem still remains. However, the
fact that the student tests were administered to the students by the same person increases
the reliability of the measurements. This chapter has described the research design and
methods used in the present study. The next chapter provides the analysis of the research

data.
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CHAPTER 4

RESEARCH RESULTS

This Chapter is divided into two sections. The first section provides some
descriptive information about the classroom-level factors and their dimensions as measured
by each instrument used in the study (i.e., the high and low-inference observation
instruments and student questionnaire). The results of the generalisability study, which was
conducted in order to investigate the consistency of teacher behaviour across different
classrooms, are also presented. These are related to the first two research questions of the
study. The second section, which is related to the last two questions of the study, presents
the results of the multilevel analyses conducted to identify which level (the teacher or the
classroom level) explains more variance in student achievement in mathematics of
secondary school students. In addition, it presents the results of the multilevel analyses
conducted to investigate the short-term effect of the classroom-level factors on student

achievement of secondary school students in Cyprus.

Section A: Results Concerning the Consistency of Teacher Behaviour

This section is divided into four smaller parts according to the type of instrument
used in this study to collect data on teacher in-class behaviour. Specifically, the first part
presents the results of the two low-inference observation instruments. The second part
presents the results of the high-inference observation instrument and the third part presents
the results of the student questionnaire. Finally, the last part provides a summary of results
of all the instruments used in the study regarding the consistency of teacher behaviour

across different classrooms.
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Low-inference observation instruments.

As mentioned in the previous chapter, for the two low-inference observation
instruments one-way ANOVA was conducted to investigate whether the interval data
emerged from each of these two instruments are generalisable at the level of the teacher. It
was not possible to investigate whether the data that emerged from the low-inference
observation instruments are generalisable at the level of the classroom, as each of the two
low-inference observation instruments was used only once in each class of the participating
teachers. The two low-inference observation instruments are concerned with all the
classroom-level factors of the dynamic model except the assessment.

The table that follows (Table 4.1) presents some descriptive information (i.e., mean
and standard deviation) of the classroom-level factors and their dimensions as measured by
the two low-inference observation instruments and the results of the generalisability
analysis. Tables 4.2 and 4.3 provide more information in regard to the dimension of quality
of the factors of modelling and questioning techniques, as the quality dimension was
measured in more than one way, whereas this dimension was measured in only one way in
the other classroom-level factors. The reason for providing some descriptive information
about the classroom-level factors and their dimensions in this section is not to compare the
performance of the teacher sample in regard to these factors but to identify the variation in
the functioning of each factor in order to facilitate the interpretation of the results of the
generalisability analysis. Given that the classroom-level factors were not measured by the
two low-inference observation instruments in the same way and in the same scale, it is

pointless to compare their means.
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Table 4.1
Means, standard deviations and the results of the generalisability analysis of factors measured by the two low-inference observation
instruments at the teacher level

Dimensions

Classroom-level Factors Frequency Focus Stage Quality Differentiation

mean SD mean SD mean SD mean SD mean SD
Orientation 0.74" 0.86 0.58 0.68 0.63 0.75 0.65 0.77 0.00 0.00
Structuring 1.89™ 0.86 1.98™  0.83 13777 0.70 1.85 0.38 0.01 0.07
Application 1.23" 1.24 0.79" 0.73 0.91™ 0.83 0.75™ 0.64 0.91" 1.24
Modelling 1.19" 1.37 0.74™ 0.88 0.74™ 0.84 see Table 4.2 0.18" 0.50
Questioning Techniques | 24.1""  11.01** | 191"  0.66 2.96 0.19 see Table 4.3 2.14% 1.61
CLE: Dealing with 1.01 0.97 N/A N/A 0.69 0.63 0.09 0.16
misbehaviour
CLE: Teacher -student | 8.57"" 2.31 N/A N/A 2.017 1.18 0.76"™ 1.38
interaction
CLE: Student-student 0.22™" 0.61 N/A N/A 0.02"" 0.12 0.17" 0.53
interaction
Management of time* 6.08"" 2.34

+ Statistically Significant at .10 level.

++ Statistically Significant at .05 level.

*Management of time was measured only in terms of the frequency dimension.

**The frequency dimension of questioning techniques was also measured by taking into account the length of pause following questions. This aspect of
frequency was also found to be generalisable at the level of the teacher (mean=0.44"", SD=0.70).

N/A= Not applicable

99




Table 4.2
Means, standard deviations and the results of the generalisability analysis at the teacher
level of the quality dimension of the factor of modelling

Classroom Dimensions Mean SD
-level
Factor

Modelling | Quality: teacher’s role (i.e., if the strategy is given by the | 0.94™"  1.00
teacher, students are guided to discover a strategy or
students are directed to discover a strategy to solve a
problem)

Quality: appropriateness of the model-behaviour strategy | 0.99"" 0.99
(i.e., successful or unsuccessful)

Quality: stage of the lesson during which the model | 0.91""  0.94
behaviour is observed (i.e., before or after a problematic
situation)

+ Statistically Significant at .10 level.
++ Statistically Significant at .05 level.

Table 4.3
Means, standard deviations and the results of the generalisability analysis at the teacher
level of the quality dimension of the factor of questioning techniques

Classroom- Dimensions Mean SD
level Factor
Quality: type (i.e., product or process questions) 1.18™ 0.15
Quality: reaction if no answer from pupils 3.84™ 0.23
Quality: feedback-reaction to students’ answers 3.04" 0.32

(e.g., she/he makes negative comments to
incorrect or partially-correct answers)

Quality: feedback-reaction about the answer 2.04 0.07
(e.g., she/he ignores the answer or invites students
to comment on the answer)

+ Statistically Significant at .10 level.
++ Statistically Significant at .05 level.

From the three tables above, we can make the following observations. First, the
observation data seem to show that the great majority of the teacher sample did not
differentiate their teaching in terms of structuring (mean= 0.01, SD= 0.07). Similar results
emerged for dealing with misbehaviour, which is an element of the factor concerned with

the classroom as a learning environment (mean=0.09, SD=0.19). In addition, no teacher
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was found to differentiate his/her teaching in terms of orientation. Accordingly, the
question of consistency of teacher behaviour across different classrooms regarding the
differentiation dimension of the factors of orientation, structuring and dealing with
misbehaviour, as measured by the two low-inference observation instruments no longer
arises for the teacher sample of this study. In regard to the other classroom-level factors
(i.e., application, modelling, questioning techniques and teacher-student and student-
student interaction) the teacher sample was found to differentiate their teaching to a greater
extent than the factors of orientation, structuring and dealing with misbehavior. For these
factors the results of the one-way ANOVA showed that the data emerged from the two low
inference observation instruments regarding the differentiation dimension can be
generalised at the teacher level, as the between-group variance was higher than the within-
group variance (p<0.05).

Second, some dimensions of two factors (i.e., the quality dimension of structuring,
the stage dimension of questioning techniques and the aspect of feedback-reaction about
the answer of the quality dimension of questioning techniques) may not be found
generalisable at the teacher level due to the small observed variance that they had. This
implies that we did not have enough statistical power to detect significant differences and
examine the generalisability of these dimensions at the level of the teacher. Thus, the one-
way ANOVA was not in a position to provide answers on whether these data were
generalisable or not at the teacher level. Nevertheless, all the other dimensions of the factor
of questioning techniques and the frequency, focus and stage dimensions of the factor of
structuring were found to be generalisable at the level of the teacher.

Third, it is apparent from the tables above that in two factors (i.e., orientation and
dealing with misbehaviour) teacher behaviour was not found to be consistent from
classroom to classroom. Specifically, the qualitative characteristics (i.e., focus, stage,

quality) of the factor of orientation and the frequency and quality dimensions of the factor
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of measuring teacher ability to deal with misbehaviour, were not found to be generalisable
at the level of the teacher as measured by the two low-inference observation instruments. It
IS important to note, however, that the frequency dimension of orientation was found to be
generalisable at the level of the teacher.

Finally, as it can be seen from the three tables (above), teacher behaviour was
found to be consistent from classroom to classroom in regard to all the dimensions of the
factors of application, management of time, modelling and some elements of the factor
classroom as a learning environment (i.e., teacher-student and student-student interaction)

that could be measured.

High-inference observation instrument.

For the high-inference observation instrument, which was used twice in each class,
multilevel modelling techniques were used to examine whether the interval data emerged
from this instrument are generalisable at the level of the teacher and/or classroom (see
Chapter 3). This observation instrument covers all the classroom-level factors of the
dynamic model except the assessment, and observers were expected to rate the teacher’s
behaviour on a 5-point Likert scale. It is important to note that when a factor was found to
be generalisable at the level of the teacher, it was also generalisable at the level of the
classroom. However, when a factor was found to be generalisable only at the level of the
classroom, this means that teacher behaviour regarding this factor was not consistent from
classroom to classroom. Table 4.4 presents some descriptive information of the factor
scores emerged from the high-inference observation instrument. The results of the

generalisability analysis at the level of the teacher are also presented.
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Table 4.4

Means, standard deviations and the results of the generalisability analysis of the
classroom-factors as measured by the high-inference observation instrument at the level of
the teacher

Classroom-level Factors Mean SD
Orientation 3.60 0.41
Structuring 3.44" 0.82
Application 3.25" 0.89

Modelling 1.48™" 1.63

Questioning Techniques 4977 0.13

Management of time 4417 0.50

CLE: Dealing with 423" 0.65

misbehaviour

CLE: Teacher-student 454 0.52
interaction

CLE: Student-student 1.30™ 0.74
interaction

+ Statistically Significant at .10 level.
++ Statistically Significant at .05 level.

From the table above, we can see that all the classroom-level factors measured by
the high-inference observation instrument (except the factor of orientation) were found to
be generalisable at the level of the teacher. Orientation was not found to be generalisable
neither at the level of the teacher nor the classroom. This may be attributed to the fact that
orientation had a small standard deviation (SD=0.41). Consequently, we did not have
enough statistical power to detect significant differences and examine the generalisability
of this factor at the level of the teacher. What is interesting about the data in the table
above is that the observed variance of the functioning of the majority of the classroom-
level factors was very small. When this study was designed and the size of the teacher
sample was selected, it was expected that the standard deviation of each factor measured
by the high inference and the student questionnaire would be around one, based on
previous studies conducted in primary schools in Cyprus. This is a finding that is discussed

in the last chapter.
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Student questionnaire.

The student questionnaire measured all the classroom-level factors and their
dimensions of the dynamic model and a Likert scale was used to collect data. As
mentioned in the previous chapter, a generalisability study on the use of students’ ratings
was conducted before the creation of factor scores. The ANOVA analysis showed that the
data collected from most items of the questionnaire can be generalised at the classroom
level. However, some individual items concerned with specific dimensions of the
classroom-level factors were not found to be generalisable at the level of the classroom and
for this reason they had to be removed. Thus, it was not possible to generate factor scores
for specific dimensions of the classroom-level factors (e.g., the frequency dimension of
application). These cases are presented in Table 4.5 with the abbreviation N/A (not
applicable). This finding is not in line with previous studies conducted in primary schools
which have suggested that almost all the student questionnaire items could be used for
measuring each classroom-level factor and its dimensions (see Kyriakides & Creemers,
2008; Kyriakides et al., 2009).

When factor scores were generated, the same approach as for the high inference
was followed for all the classroom-level factors and their dimensions measured by the
student questionnaire in order to examine whether the data emerged from this instrument
are generalisable at the level of the teacher and/or classroom. Table 4.5 presents some
descriptive information of the factor scores emerged from the student questionnaire. The

results of the generalisability analysis at the level of the teacher are also presented.
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Table 4.5
Means, standard deviations and the results of the generalisability analysis of the classroom-factors as measured by the student questionnaire
at the level of the teacher

Dimensions

Classroom-level Factors Frequency Focus Stage Quality Differentiation

mean SD mean SD mean SD mean SD mean SD
Orientation 3.57 1.00 N/A N/A 4.10 1.00 N/A
Structuring 361" 1.23 4.01" 1.07 3417 0.91 3.68 0.67 N/A
Application 3.34" 0.88 3.62" 1.26 3.26" 0.65 3.33" 0.79
Modelling 3.60" 1.02 N/A N/A 351" 0.97 N/A
Questioning Techniques 348" 117 N/A N/A 347" 0.70 3.22 0.65
CLE: Dealing with 2.46 1.26 3.68 1.32 N/A 3.32 0.90 N/A
misbehaviour
CLE: Teacher -student 3.95" 1.08 N/A N/A 3.57" 0.96 N/A
interaction
CLE: Student-student 2.88 0.61 N/A N/A 253" 1.41 N/A
interaction
Assessment 3.44°  0.86 N/A N/A 3.72° 0.48 N/A
Management of time* 337"  0.86

+ Statistically Significant at .05 level.

*Management of time was measured only in terms of the frequency dimension.

N/A= Not applicable




The following observations arise from Table 4.5. First, for four factors (i.e.,
application, modelling, management of time and assessment) and for the teacher-student
interaction, which is an element of the factor concerned with the classroom as a learning
environment, all the dimensions were found to be generalisable at the level of the teacher.

Second, for two factors (i.e., structuring and questioning techniques) and for the
student-student interaction, which is an element of the factor concerned with the classroom
as a learning environment, teacher behaviour was not found to be consistent from
classroom to classroom for all their dimensions. Specifically, the quality dimension of
structuring, the differentiation dimension of questioning techniques and the frequency
dimension of the student-student interaction were found to be generalisable only at the
level of the classroom. However, these three cases may not be found to be generalisable at
the level of the teacher due to their extremely small observed variance in the functioning of
the abovementioned factors (see Table 4.5) and thus, the lack of enough statistical power.

Finally, for two factors (i.e., orientation and dealing with misbehaviour) all the
dimensions were found to be generalisable at the level of the classroom. Therefore, teacher
behaviour was not found to be consistent from classroom to classroom in regard to the
factors of orientation and dealing with misbehaviour as measured by the student

questionnaire.

Summary of results.

In order to facilitate the understanding of the results of the generalisability analyses,
Table 4.6 was constructed. In this table, one can see the summarized results of all the
instruments used in this study in regard to the factors and their dimensions that were found
to be generalisable at the level of the teacher.

It is apparent from Table 4.6 that for five factors and the majority of their

dimensions (i.e., application, modelling, management of time, structuring except the
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dimensions of quality and differentiation and questioning techniques except the dimensions
of stage and differentiation) as well as some elements of the factor classroom as a learning
environment (i.e., the teacher-student interaction and student-student interaction except the
dimension of frequency) teacher behaviour was found to be consistent from classroom to
classroom irrespective of the instrument used. For two other elements of the factor
classroom as a learning environment (i.e., dealing with misbehaviour and the frequency
dimension of student-student interaction), as well as for the frequency dimension of
orientation and the differentiation dimension of questioning techniques, the findings were
differentiated according to the instrument that was used. However, the factor of orientation
as measured by the high-inference observation instrument was not found to be
generalisable neither at the level of the teacher nor the classroom. As discussed before, the
fact that some dimensions of some classroom-level factors were not found to be
generalisable at the level of the teacher may be attributed to their extremely small observed
variance in the functioning of these factors (see Tables 4.1-4.6). Finally, the factor of
assessment was measured only from the student questionnaire and all its dimensions were
found to be generalisable at the level of the teacher.

The observation data were those found to be generalisable at the teacher level for
most of the factors. Specifically, only the frequency dimension of orientation was found to
be generalisable at the teacher level and only in the data gathered with the low-inference
observation instrument. Dealing with misbehaviour, which is an element of the factor
concerned with the classroom as a learning environment, was found to be generalisable at

the teacher level only in the data gathered with the high-inference observation instrument.
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Table 4.6

Summarized results of all the instruments used in the study in regard to the classroom-level factors of the dynamic model and their dimensions
(i.e., frequency (Freq), focus (Foc), stage (Stag), quality (Qual), and differentiation (Diff) that were found to be generalisable at the level of

the teacher)

Low- inference observation

High-inference

Student questionnaire

instruments observation instrument

Classroom-level factors Freq | Foc | Stag | Qual Diff Freq | Foc Stag | Qual | Diff
Orientation + N/A S—P N/A N/A N/A
Structuring ++ ++ |+t S—P S—P + ++ ++ ++ S—P N/A
Application ++ ++ ++ ++ ++ + N/A ++ ++ ++ ++
Modelling ++ ++ |+t ++ ++ ++ ++ N/A N/A ++ N/A
Questioning techniques ++ ++ | SHP | ++* ++ ++ ++ N/A N/A ++ S—P
Management of time ++ N/A ++ ++ N/A
CLE: Dealing with N/A S—P ++ N/A N/A
misbehaviour
CLE: Teacher-student ++ N/A ++ ++ ++ ++ N/A N/A ++ N/A
interaction
CLE: Student-student ++ N/A ++ ++ ++ S—P | N/A N/A ++ N/A
interaction
Assessment N/A N/A ++ N/A N/A ++ N/A

+ Statistically Significant at .10 level.
++Statistically Significant at .05 level.
N/A= Not applicable because it was not measured.
S—P= Observed variance of the functioning of the factor was very small. Consequently, we did not have enough statistical power to detect significant
differences and examine the generalisability of the factor at the level of the teacher (see Tables 4.1-4.5).
*The aspect of feedback-reaction about the answer was not found to be generalisable at the teacher level due to the extremely small variance that it had and

thus the lack of statistical power. The result regarding the aspect of feedback-reaction to students’ answers was statistically significant at .10 level.
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The next section presents the results of the multilevel analyses that were conducted
to identify the impact of the classroom-level factors and their dimensions of the dynamic
model on student achievement in mathematics of secondary school students. The score for
each classroom-level factor used in the multilevel analyses in the case of the low and high-
inference observation instruments was the mean score of all the observations conducted in
all the classes taught by the same teacher or the mean score of all the observations
conducted in each class separately based on the results of the generalisability analysis. The
factor of orientation as measured by the high-inference observation instrument was not
included in the multilevel analyses since it was not found to be generalisable neither at the
level of the teacher nor the classroom. As discussed before, it was not possible to
investigate whether the classroom-level factors of the dynamic model as measured by the
two low-inference observation instruments are generalisable at the level of the classroom,
as each of the two low-inference observation instruments was used only once in each class.
However, previous studies conducted at primary schools (e.g., Creemers & Kyriakides,
2008) have shown that the classroom-level factors of the dynamic model as measured by
the low-inference observation instruments are generalisable at the level of the classroom.
Therefore, apart from the mean scores of all the observations conducted in all the classes
taught by the same teacher (in the case that a dimension was found to be generalisable at
the level of the teacher), the factor scores that emerged from the low-inference observation
instruments for each class separately were also used in the multilevel analyses. In the case
of the student questionnaire, the score for each classroom-level factor was the mean score
of all the students of all classes taught by the same teacher or the mean score of all the

students of each class separately according to the results of the generalisability analysis.
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Section B: The Impact of the Classroom-Level Factors on Student Achievement in

Mathematics: Results of Multilevel Analysis

Multilevel modelling techniques were used to identify the extent to which each
classroom-level factor of the dynamic model is associated with student achievement as
measured by each instrument (i.e., the high and low-inference observation instruments and
student questionnaire) separately. The results of these analyses are presented in Tables 4.7-
4.9. These tables present the models that were found to best fit the data. The factors that
were not found to have a statistically significant effect on student achievement are not
included in these tables.

The first step was to run the empty model to determine the variance at each level.
As described in the previous chapter, three different empty models were run (see Table 3.4
in Chapter 3). The two-level model (students within teachers) was found to fit better than
any other model. This revealed that the teacher, rather than the classroom level, is more
important for explaining variation in student achievement in mathematics of secondary
school students. The variance was 20.23% at the teacher level and 79.77% at the student

level and was statistically significant in each level (see Tables 4.7-4.9).
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Table 4.7

Parameier estimates and (standard errors) for the analysis of student achievemeni-Classroom-level faciors as measured by the two low-inference observation

instrumenis
Factors Model 0 Model 1l Model2 Model 3a Model 3b Model 3d Model 3f Model 3g
Fixed Part (Intercept) 1090011 12600090 -1.27(0.09) -1.26(0.08) -1.27(0.08) -1.27(0.08) 1270008 -1.26 (0.08)
Student Level
Priorknowladez in 078¢0.03) 078003y O07E{0.03) O0.78{0.03) 0.78(0.03) 0.78 (0.03) 0.78(0.03)
mathematics
Grandar 0340008y 0330008 0530008 0.53{0.08) 0.533(0.08) 0.53 (0.08) 0.533(0.08)
SEN 0390018 -039(0.18) -039(0.18) -039{0.18 -0.40(0.18) 0390018 -0.3B(0.18)
Ethmicite-Langnage that
students speak ar home
Grzek and anotherlangnass 0430010 0410000y 0410000y -0.4100.100 -0.4100.10) -0.42(0.10) -0.42(0.10)
Othear langnags 0480017y 0460017y 0470017y -046001T) -0.4600.17) 0430017 -0.43(0.17)
Teacher Level
Post-tast administration date QISC0.0) 0160008y 0.16(0.08) 0.15(0.087* 0. 18(008) 0.16(0.08)
Clazzroom-level factors
Application (Frequancy) 0.14 (0.08)
Application {3tasa) 0.2000.09)
Application (Focus) 23
Application{Cuality) 0.27(0.12)
Application (Diffarantiation)
Modelling (Fraquaney) 0.074 (004
Modelling (Staga) 024 (0.09)
Yariance components
Teacher 20.23% 11.12% 9.12% 7.05% 6.88% 6.73% 1.38% 6.853%
Studant 79.77% 48.31% 45 21% 45 12% 44 T8% 44 29% 45.02% 44 92%
Explainad 40.37% 43677 47 83% 48.34% 48.98% 47.39% 48.23%
Siguificance test
X 174 .52 231963 251510 2511.44 2311.02 231054 231410 2509 61
Raduction 634 89 184 4133 473 483 1.67 614
Degraes of freadom 5 1 1 1 1 1 1
p-valus 0.001 0.001 0.001 0.001 0.001 Q.08 0.001

Note:Foreach of the Models 32 up to 3t the reduction 15 estimated i relation to the deviance of Model 2.

* Stanstically Significant at 10 level.
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Table4.7
FParameter estimates and (standard errors) for the analysis of studeni ac hievemeni-Classroom-level faciors as measured by the two low-inference o bservaiion
instruments (continued).

Factors Model 0 Model 1 Model 2 Model3h Modeldi  Modeldj  Modeldk Modeldl  Modeldm Model 3n
Fixed Part (Intercept) LRI -Laequly) -L2V0R) -Lie(0ls) -1.27(00) -lie(0ds) -Lie(0ls) -L27{00y) -Lie(0.0s) -1.26{0.085)

Stndent Level
Prior knowlades in mathemafies 0.78¢0.03) Q.7B(0.03) 0.78(0.03) O0.78(0.03) Q.78(0.03) O.7E{0.03} 0.78(0.03) Q.78(0.03) 0.78(0.03)
Gendar 0540008y 05300.08) 0530008} 053(0.08) 053(0.08) 05330008y 0.53(0.08) 0.53(00.08) 0.53 (0.08)
SEN 0390018} -0.39(0.18) -0.39(018) -0.39(01E) -0.39(018) -0.39(0.18) -039(0.18) -0.37(0.18) -0.37(0.18
Ethnicity-Language that
students speak at home
(rraak and another languags 04300100 -0.410000) -0420010% -042{0.100 -0.42(010) -04200.100 04200100 -0.41{0.10) -0.4200.10)
Orthar languaga 0480007 0460017 04300170 0450017y -0.4300.177 -043001T) 04530017y -0.46(0.1T) 04600177
Teacher Level
Post-test administration data 0.18¢0.09) Q.16¢0.0B) O0.19{0.08) 0.1BC0.0R) Q.1B{0.0B) O.1B(0.08) 0.19(0.08) 0.19 (0.08)
Classroont-level factars
Meodsalling (Focus) 0.2000.09)
Modelling (Quality: tzachar's 0120007
rola)
Modalling (Crality: 0.160.08)
appropriatansss of the modal)
Modalling (Crualite: stazz of the 0160009
lzssom)
Medsalling (Diffaraptiation) 0150009
Questionine Tackhniquas 022013
{Foecus)
Chizstioning Tachniquas -0.06(0.03)
{Focus-quadratic)
Yariance components
Teacher 20.23% 11.12% 9.12% 7.01% B.12% 7.09% B.09% B.04% B.19% 7.92%
Student 79.77% 48.31% 21% 44 13% 44 41% 44 T6% 44 91% 44 71% 44 T4% 44 B1%
Explainad 40.57% 5.67% 48 B6% 47.47% 48.15% 47.00% 47.25% 47.07% 47.27%
Significance test
K.‘

3174.52 231 23157 231143
Eazduction 634 89 156 434
Diegraes of freedom 3 1
p-valuz 0.001 0.001 0.001

* Stetistically Significant at 10 level.
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Tabled 7

Parameter estimates and (standard errors) for the analysis of student ac hievemeni-Classroom-level faciors as measured by the twe low-inference o bservation

instrumenis (continued).

Factors ModelD Model1 Model 2 Model 3o Model 3p Model3g Model 3r Model 35 Model 3t
Fixed Part (Intercept) SLOR(0LL) -L2eqlis) L2700y -L2e(DUs)  -L2eq00F) -lIie(0ds) L2700 127008 -1.26(U.0s)
Student Level
Prior knowledez in mathsmatics 078(0.03) 078(0.03) O0.78C0.03) 078003y O07B(0.03) OQ7B(0.03) 0TE{0.03)  0.7B{0.03)
Gendar 054(0.08) 0.53¢008) 0.53¢0.08) 053008y O054(0.08) 052¢0.08) 0.52¢0.08) 0.53(0.08)
SEN 03900018 -0.3900.18) -0.37(0.18 -037(0.18) -03B(0.18) -0.39(0.18 -0.39{0.18 -0.38(0.1%
Ethnicitv-Language that siudents speak at
hone
Greak and another language 043010 04100100 04100100 04100100 -04L€010) 04000100 -D4000.100 -0.42(0.10)
Other languags 45007 0460017 0430007y -0430017)  -048(017)  -0440017) 0440017  -04800.1TH
Teacher Level
Post-tast administration date 018¢0.0%) 0.16(0.08) 0QI8¢0.08) O0.18(0.0B) 0.16(0.0B) O0.16(0.08) 0.140.09%
Claszroone-level factors
Cestioning Techniquas (Crality: waiting -0.29(0.13)
time)
Crugstionine Teckniquas (Crality: waiting -0.16{0.07)
time-quadratic)
Quastioning Tackniquas {(Quality: feadback- 0.63(0.27)
rzaction to studants’ answers)
Quastioning Tackniquas {(Quality: feadback- -1.79(0.68)
rzaction about the answer)
Quastioning Tackniquas {(Quality: feadback- -0.43¢0.16)
raaction about the answer-guadratic)
Management oftima -0.0640.04 %
Yariance components
Taachar 20.23% 11.12% 9.12% 7.29% 7.10% 7.33% 6.94% 6.77% 7.55%
Studant 719.77% 45.31% 4321% 44 18% 44.09% 44 38% 44.03% 4193% 44 34%
Explained 40.57% 45.67% 48.53% 48.81% 48.29% 49.03% 49.30% 48.11%
Significance test
X 317452 2519.63 251377 2310.67 251024 2310.75 2308.89 2308.85 2313.80
Raduction 654,89 186 5.1 5.53 5.02 6.88 6.92 1.97
Degraas of fraedom 3 1 1 1 1 1 1 1
p-valus 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.03

* Statistically Sigmificant at 10 level.
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Tabl= 4.8

Parameter estimates and (siandard errors) for the analysis of studenitachievement-Classroom-level faciors as measured by
the high-inference observaiion instrumernd

Factors Model 0 Model 1 Model X Model 3a Model 3k Model 3¢ Model 3d
Fixed Part (Intercept) -1.09{0.11) -1.26 {0.09) -1.27 {0.09) -1.26 {0.08) -1.26 {0.08) -1.27 (0.0 -1.26 {0.08)
Stundent Leavel
Prior knowlades in Q.78 (0.03) Q.78 (0.03) Q.78 {0.03) Q.78 (0.03) Q.78 {0.03) Q.78 (0.03)
mathematics
Gandear 0.534 {0.08) Q.53 {0.08) 0,53 {0.08) Q.53 {0.08) 053 {0.08) 0.53 {0.08)
SEN -0.3900.18) -0.39{0.18) -0.39(0.18) -0.39{0.18) =036 (0.18) -0.39{0.18)
Ertmicine-Langnage thar
sindenis speak ar home
Gresk and another langnsgs 0.4 300,107 0.4 100,107 =042 (0.1 =042 00,10 =042 0.1 =041 0010
CHhear langnags 048 00,17 -0 4600.17] 0450017 046 0017 043 00,17 0470017
Teacher Level
Post-test adrministration dats Q.18 {008 0.17 {0.08) Q.22 {0.08) 0.21 {0.09) 021 {0.08)
Clazsraom-level facrors
MModelling 0.12 {0.06)
Manspement oftimea 038 (0. 22=
CLE: Teacher-studant 0.22(0.14)=
interaction
CLE: Deaalingwith 0.35{0.16)
misbshaviour
YVariance components
Tzacher 20.23% 11.12%%0 9.12% 6.32% 3.72% 6.12% 6.01%
Student 79 .77% 48 31% 45 21 % 43 27% 43 37% 43 65% 43 18%
Explainad 40 .537% 45 67 % 30.41% 30.91% 3.23% S0.81%%
Significance test
> 317452 2519.63 2531577 2512 .42 2512 B9 2513 38 2511.19
Eaduction 634 .89 186 3.35 2.88 2.39 4 .58
Dzpraes of freedom 5 1 1 1 1 1
p-valua 0001 0.001 0.001 0.001 0001 0.0401

MNot=:For each of the Medels 32 up to 34 the reduction iz estimated in relation to the devisnce ofhdedel 2.

* Btatistrcally Significant at (10 lewel.



Tabled4 O

Parameier estimates and (siandard errors) for the analysis of student ac hievement-Classroom-level faciors as measured by the student guestionmaire

Factors Model 1 Model 2 Model 3a Model 3b Model 3c Model 3d Model 3e Model 3f
Fixed Part (Intercept) 12600080 -12700,080  -12700.0%) -1.26(0.09) 128008 -1.27(0.09) -12B0.09)  -1.27(0.0%
Student Leve]
Prior knowladez in 0780003 07800.03) 0.78(0.03) 0.78{0.03) 0780003  0.7800.03) 0780003 0780003
mathamatics
Gender 05400008y 05300008y  0.33(0.08) 0.33(0.08) Q.53 00008  0.5300.08) 0330008y 0.53300.08)
SEN 03900.18) -039(0.18) -039(0.18) -0.39(0.18) -0.40¢0.18) -0.37(0.18) -0.35¢0.18)#* -0.39(0.1E)
Ethmizitvv-Langnage that
students speak at home
Graek and anotherlanguasze 04300100 04100100 0410010 0410010 04100100 -0.4200.100 0.40¢0.10)  -0.40¢0.100
Other languags 0480017y 0480017y 0460017 0460017 0460017 0460017 0420007 0430017
Teacher Level
Fost-test administration date QIBC0.0 01700008y  0.1800.08) Q130008 01300008 0.1700.090  0.16{0.09)*
Clazsroom-level factors
Oriesntation (Qality) 030017
Application {Cuality) 0.62(0.37¢%
Quastioning Tackmiquas Q.38 (0. 20
(Frequency)
Managament oftime 0.2700.15)%
CLE: Student-studamnt 0.68(0.27)
interaction {Fraguancy)
AssessmentChality) 0.64{0.28)
Yariance components
Teachar 11.12% 9.12% 743% 8.29% 8.17% 8.12% 71.21% 7.10%
Studant 48 31% 43.21% 44 81% 44 69% 44 34% 44 29% 44 01% 44 7%
Explained 40.57% 45 67% 47.95% 47.02% 47.29% 47.59% 48.78% 48.33%
Significance test
X 2319.63 23157 2312.73 231408 251335 2313.02 2309 38 251050
Eaduction 634,89 3156 104 1.69 142 273 6.39 3.27
Dagraas of frasdom 3 1 1 1 1 1 1 1
p-value 0.001 0.001 0.001 0.08 0.001 0.001 0.001 0.001

Note: For each of the Models 32 upto 31 the reduction 15 estimated m relation to the deviance of Model 2.

* Statistically Sigmificant at |10 lewvel.
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Table4 9

Parameter estimates and (standard errors) for the analysis of student ac hievemeni-Classroom-level faciors as measured by the student questiommaire

{confinued).
Factors Model 0 Model 1 Model 2 Model 3z Muodel 3k Model 31 Muodel 35 Modeldk  Model 3l
Fixed Part (Intercapt) 1090010 -1.2600090 -127(0.080 -126{00%0 -1264008)  -127(008) 12700090  -1.27(0.09) -1.27(0.E)
Student Level
Prior knowledes in 0780003 0780003 0730003y O0.78(0.03) Q7800.03)  0.78{0.03) Q7800.03) 0.78{0.03)
mathematics
Gendar 0.340008) 033(0.08) 033(0.08) 0.53(0.08) 0.3300.08) 0.53(0.08) 0.3300.08) 0.53(0.08)
SEN 0394018 -0.39(0.18) -039(0.18) -03B(0.1E)  -03B(0.18) -03R{0.18  -038(0.18) -0.33(0.1E)
Ethnicin-Langnags that
stideniz speak at hame
Grael and anotherlanguaes 0430010 041001y -04100.100  -04100100 -04100D  -04L010 04100100 -041(0.10)
Other langnags 0430017y 0460017y 0460017 0460017y -04600.17) -046(0.1Ty 0460017y -046(0.1T)
Teacher Level
Post-test administration dats QIEC00)  01600.08) 0.16(0.08) 0.1600.08)  0.18{0.08) 01B{0.08)  022{0.08)
Classroam-level factars
Structuring (Fraquency) -0.28 (0 16)% 420(3.18¢
Structuring (Fraquency- 0040003 0620
quadratic)
Application (Focus) -0.44(0.24)* 12.21{389)
Application (Focus-quadmtic) 007000 -191(0.89)
Yariance components
Tzacher 20.23% 11.12% 2.12% 5.24% 8.19% 8.05% 8.04% 8.01% T.44%
Student 19.77% 48.31% 4521% 44 71% 44.56% 44.13% 44 88% 44 18% 44.31%
Explainad 40.57% 43.67% 47.05% 47.25% 47.82% 47.08% 47 81% 48.25%
ignificance test
X 3174.52 251963 251537 251392 251369 2512.02 251363 251335 250934
Eaduction 634,89 1388 1.83 208 3.73 214 142 6.43
Dzgraes of fraedom 3 1 1 1 2 1 1 2
p-valus 0.001 0.001 0.08 0.03 0.06 0.001 0.001 0.001

* Statistically Significant at .10 level.
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In Model 1 (see Tables 4.7-4.9), the student variables (i.e., prior knowledge, SEN,
gender and ethnicity: language that students speak at home) were added to the empty
model. Model 1 explains 40.57% of the total variance of student achievement and most of
the explained variance is at the student level. The likelihood statistic (x?) shows a
significant change among the empty model and Model 1 (p <0.001), justifying the
selection of Model 1. All the student variables have a statistically significant effect at level
.05. As discussed in Chapter 3, the other variables of ethnicity (students’, fathers’ and
mothers’ country of birth) were found to be associated with student achievement when
they were studied in isolation, but, because of multicollinearity, their effects disappeared
when they were studied together with the other student variables and were removed from
the analysis. It is important to note that girls were found to have better results compared to
boys. This finding is contrary to previous effectiveness studies conducted in Cyprus in
primary schools (e.g., Creemers & Kyriakides, 2008; Kyriakides et al., 2009), which have
shown that boys have better results in mathematics compared to girls. Moreover, students’
prior knowledge in mathematics has the strongest effect in predicting student achievement
at the end of the school year. In addition, students with special educational needs have not
as good results as students with no special educational needs. Finally, in terms of the
variable of ethnicity: language that students speak at home, the group of students who
spoke only Greek at home have the best results in mathematics.

In Model 2, a variable related to the test administration date was added to Model 1
(see Chapter 3 for more details regarding this variable). This variable was found to be
associated with student achievement at the end of the school year. Model 2 explains
45.67% of the total variance of student achievement and the likelihood statistic (%) shows
a significant change between Model 1 and Model 2 (p <0.001).

At the next step of the analyses, for each instrument (i.e., the high, low-inference

observation instruments and student questionnaire) different versions of Model 3 were
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established. In each version of Model 3, factor scores which refer to the classroom-level
factors and their dimensions of the dynamic model were added one by one to Model 2.
Thus, the fitting of each of these models (i.e., Models 3a-3t for the classroom-level factors
measured by the low-inference observation instruments, as shown in Table 4.7, Models 3a-
3d for the classroom-level factors measured by the high-inference observation instrument,
as shown in Table 4.8 and Models 3a-3l for the classroom-level factors measured by the
student questionnaire, as shown in Table 4.9) was tested against Model 2. The classroom-
level factors and their dimensions which were not found to have a statistically significant
effect on student achievement are not included in Tables 4.7 to 4.9. The likelihood statistic
(X?) shows a significant change between Model 2 and each version of Model 3 presented
in Tables 4.7 to 4.9. This implies that the variables measuring the classroom-level factors
and their dimensions (included in Tables 4.7 to 4.9) have significant effects on student
achievement of secondary school students. Each version of Model 3 explains

approximately more than 47% of the total variance.

Low-inference observation instruments.

The following observations arise from Models 3a-3t (as shown in Table 4.7), which
refer to the impact of the classroom-level factors and their dimensions measured by the
low-inference observation instruments on student achievement. First, for four out of seven
classroom-level factors (i.e., application, modelling, questioning techniques and
management of time) all their dimensions, apart from the factor of questioning techniques,
were found to have a statistically significant effect on student outcomes. Three dimensions
(i.e., frequency, stage, differentiation) of the factor of questioning techniques and one
aspect of its quality dimension (i.e., type of question) were not found to be associated with
student achievement. On the other hand, none of the dimensions of the factors of

orientation, structuring and of the three elements of the factor classroom as a learning
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environment (i.e., teacher-student and student-student interaction and dealing with
misbehaviour) were found to have a statistically significant effect on student outcomes.
However, the fact that the quality dimension of structuring and the stage dimension of
questioning techniques were not found to be associated with student achievement could be
attributed to their small standard deviations and as a consequence their lack of enough
statistical power to detect the effects (SD=0.38 on a scale from 1 to 2 and SD= 0.19 on a
scale from 1 to 3 respectively). In addition, it was not expected to detect an effect for the
differentiation dimension of structuring and dealing with misbehaviour, as well as the
quality dimension of student-student interaction, since the observation data have shown
that the majority of the participating teachers did not exhibit teaching skills concerned with
these dimensions of these factors.

Second, some dimensions of the factor concerned with the questioning techniques
(i.e., the focus dimension, the aspects of waiting time of the frequency dimension and the
aspect of feedback-reaction about the answer of the quality dimension), as well as the
frequency dimension of management of time, were found to have a negative effect on
student achievement. The fact that the frequency dimension of management of time was
found to have a negative effect is justified as it was measured by taking into account how
much time was not used for teaching (i.e., the amount of time that students were off-task).
However, the fact that the aforementioned dimensions of questioning techniques were
found to have a negative effect on student achievement, was an unexpected result. Thus, it
was decided to search whether curvilinear relations exist between the abovementioned
dimensions of questioning techniques and student achievement. Therefore, separate
multilevel analyses were conducted using the quadratic factor scores (i.e., the square
values of these dimensions) instead of the non-quadratic scores (see Models 3m and 3n for
the dimension of focus, 30 and 3p for the aspect of the waiting time of the quality

dimension and 3r and 3s for the aspect of feedback reaction about the answer of the quality
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dimension in Table 4.7). In all of these cases, a curvilinear relation was identified, which is
in line with the assumption of the dynamic model that the relation of some effectiveness
factors with student achievement may not be linear (Creemers & Kyriakides, 2008). An
alternative model was also examined for each of these dimensions of the questioning
techniques where each non-quadratic factor score and its equivalent quadratic factor score
were added together in Model 2. However, these models have worse fit to the data
compared to the previous models where the non-quadratic factor score was not included in

the model and thus, their results are not presented in Table 4.7.

High-inference observation instrument.

The following observations arise from Table 4.8, which refers to the effects of the
classroom-level factors measured by the high-inference observation instrument on student
achievement. Among the six classroom-level factors measured by the high-inference, two
of them (i.e., modelling and management of time) and two out of the three elements of the
factor classroom as a learning environment (i.e., dealing with misbehaviour and teacher-
student interaction) were found to be associated with student outcomes. Based on the
results of the generalisability analysis, the factor of orientation was not included in this
multilevel analysis. The factors that were not found to have a statistically significant effect
on student achievement are: a) structuring, b) application, ¢) questioning techniques and d)
student-student interaction, which is an element of the factor classroom as a learning
environment. However, not identifying statistically significant effects for the questioning
techniques and the student-student interaction on student achievement could be attributed
to their small standard deviation and thus their lack of statistical power to detect the effects

(see Table 4.4).
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Student questionnaire.

The following observations arise from Models 3a-3I (as shown in Table 4.9), which
refer to the impact of the classroom-level factors and their dimensions measured by the
student questionnaire on student achievement. First, for six classroom-level factors out of
eight (i.e., orientation, structuring, application, questioning techniques, management of
time and assessment) and one of the three elements of the factor classroom as a learning
environment (i.e., student-student interaction), at least one of their dimensions was found
to be associated with student achievement. Second, the fact that the quality dimension of
structuring and questioning techniques and the differentiation dimension of questioning
techniques and application were not found to be associated with student achievement, may
be attributed to their extremely small standard deviations (see Table 4.5). Specifically, due
to their small observed variance in the functioning of these dimensions of these factors, we
did not have enough statistical power to detect their effects on student achievement. Third,
for the modelling and the other two elements of the factor classroom as a learning
environment (i.e., teacher-student interaction and dealing with misbehaviour) none of their
dimensions was found to have a statistically significant effect on student outcomes.

Fourth, the frequency dimension of structuring and the focus dimension of
application were found to have a negative effect on student achievement. This was a rather
unexpected result. Thus, it was decided to search for non-linear relations of the frequency
dimension of structuring and the focus dimension of application with student outcomes.
Therefore, the same approach was followed, as described above in the case of the
dimensions of questioning techniques (as measured by the low-inference observation
instrument) that were found to have a negative effect (see Models 3g-3i and 3j-3I in Table
4.9). The fitting of Model 3i was tested against Models 3g and 3h and the fitting of Model
3l was tested against Models 3j and 3k. Based on the likelihood statistic and the reduction

observed, one may conclude that Model 3i and Model 3I, which have an extra degree of
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freedom, have a better fit to the data than both of the previous models where the non-
quadratic factor score was not included in the model. Thus, the frequency dimension of
structuring and the focus dimension of application were found to be related in a non-linear

way to student achievement.

Summary of results concerned with the effects of the classroom-level factors on

student achievement.

In order to facilitate the understanding of the results of the multilevel analyses,
Table 4.10 was constructed. This table illustrates the identified effects of the classroom-
level factors and their dimensions as measured by the three instruments (i.e., high- and
low-inference observation instruments and student questionnaire). It is quite revealing in
several ways. Looking at the impact that each of the classroom-level factors has on student
achievement, we can claim that generally the importance of the eight classroom-level
factors is confirmed, since at least one dimension of each of the classroom-level factors
was found to be associated with student achievement by using at least one of the three
instruments to collect data about the functioning of the factors. However, it is apparent
from this table that the only factor that was found to have an impact on student
achievement irrespective of the instrument used is the management of time.

In addition, as can be seen from Table 4.10, all the measurement dimensions of
application and modelling as measured by the low-inference observation instrument were
found to be associated with student achievement. However, there are factors that were
found to be associated with student achievement when only one measurement dimension
was taken into account (e.g., the student-student interaction as measured by the student
questionnaire). In addition, there are factors that were not found to have a statistically
significant effect on student outcomes when the impact of their frequency dimension was

measured but they had a significant effect on student achievement when other dimensions
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were taken into account (e.g., the case of orientation and assessment as measured by the
student questionnaire). Moreover, a closer inspection of the table shows that the low-
inference observation instruments were able to detect effects for more dimensions of the
same factors compared to the student questionnaire, but the student questionnaire was able
to detect effects in at least one dimension of the majority of the classroom-level factors. In
addition, the high-inference observation instrument was the only instrument that was able
to detect effects for two elements of the factor classroom as a learning environment (i.e.,
dealing with misbehaviour, teacher-student interaction).

Furthermore, the lack of impact of the dimensions of the factors that are presented
in Table 4.10 with the abbreviation S—P on student achievement could be attributed to the
exceptionally small observed variance in the functioning of these factors and their
dimensions. Due to their small observed variance (see Tables 4.1-4.5) we did not have
enough statistical power to detect their effects on student achievement. In some other cases
(e.g., the differentiation dimension of structuring as measured by the low-inference
observation instrument) the lack of impact could be attributed to the fact that the
participating teachers did not exhibit skills concerned with some dimensions on their

teaching (see Table 4.1).
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Table 4.10
Overview of the impact of the classroom-level factors of the dynamic model and their dimensions (i.e., frequency (Freq), focus (Foc), stage
(Stag), quality (Qual), and differentiation (Diff), as measured by all the instruments used in the study, on student outcomes)

Low- inference observation High-inference Student questionnaire
instruments observation instrument
Classroom-level factors

Freq | Foc | Stag | Qual Diff Freq Foc Stag | Qual Diff
Orientation N/A N/A N/A N/A + N/A
Structuring S—P | S—P Curv S—P N/A
Application ++ ++ ++ ++ + N/A | Curv + S—P
Modelling + ++ ++ +* + ++ N/A N/A S—P N/A
Questioning techniques Curv | Curv | S—P *x S—P + N/A N/A S—P
Management of time + N/A + + N/A
CLE: Dealing with misbehaviour N/A S—P ++ N/A N/A
CLE: Teacher-student interaction N/A + N/A N/A N/A
CLE: Student-student interaction N/A S—P S—P ++ N/A N/A N/A
Assessment N/A N/A N/A N/A ++ N/A

+ A statistically significant effect (p<0.10) upon student achievement was identified.

++ A statistically significant effect (p<0.05) upon student achievement was identified.

Curv= A curvilinear relationship was identified.

N/A= Not applicable because it was either not generalisable at the level of the teacher and/or classroom or it was not measured.

S—P= Observed variance of the functioning of the factor was extremely small. As a consequence we did not have enough statistical power to detect the
effect of the factor on student outcomes (see Tables 4.1-4.5).

* The result regarding the aspect of appropriateness of the model of the quality dimension was statistically significant at .05 level.

** A statistically significant effect (p<0.05) upon student achievement was identified for the aspect of feedback-reaction to students’ answers. A
curvilinear relationship was identified for the aspect of feedback-reaction about the answer.
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Finally, what is surprising is that some dimensions of some factors (i.e., the
following dimensions of questioning techniques as measured by the low-inference: focus,
the aspect of waiting time of the frequency dimension and the aspect of feedback-reaction
about the answer of the quality dimension, as well as the frequency dimension of
structuring and the focus dimension of application as measured by the student
questionnaire) were found to have a negative effect on student achievement. This finding is
not supported by the theory and the results of previous studies testing the validity of the
dynamic model. However, when it was investigated whether curvilinear relations exist
between the abovementioned dimensions of these factors and student achievement, it was
found that they are related in a non-linear way to student outcomes, providing support to
the assumption of the dynamic model regarding the existence of curvilinear relations. This
implies that searching only for linear relations for some dimensions of some factors could
lead to incorrect conclusions.

This Chapter presented the analyses of the research data collected in order to
provide answers to the research questions of the study. The first section provided some
descriptive information of the classroom-level factors and their dimensions as measured by
the three instruments used in the study as well as the results of the generalisability study,
which was conducted in order to examine the consistency of teacher behaviour in different
classrooms. The second section illustrated the results of the multilevel analysis conducted
to identify which level (the teacher or the classroom level) explains more variance in
student achievement in mathematics of secondary school students. In addition, it illustrated
the results of the multilevel analyses conducted to investigate the impact of the classroom-
level factors on student achievement of secondary school students in Cyprus. These results
provide support to the assumption regarding the generic nature of the classroom-level
factors included in the dynamic model. In the next Chapter, further discussion of the results

is presented.
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CHAPTER 5

DISCUSSION AND SUGGESTIONS FOR FURTHER RESEARCH

This chapter builds on the findings of this study and draws conclusions in relation
to the study’s research questions, aiming to provide a better insight to the practical and
theoretical contribution of this study. First, the main findings of this study, in relation to
the consistency of teacher behaviour in different classrooms and more specifically whether
the observation scores and/or student questionnaire scores per factor and dimension are
generalisable at the teacher level, are summarised. The main findings of this study
regarding the effects of the classroom-level factors of the dynamic model on student
achievement are also summarised. Next, the theoretical and methodological implications of
the research results are discussed. Moving on, implications of the findings for policy and
practice, especially for teacher evaluation and professional development, are drawn.

Finally, suggestions for further research are provided.

Introduction

Over the last decade, numerous attempts have been made to investigate issues
related to the measurement of the teachers’ skills and in particular, the obtainment of valid
and reliable data on quality of teaching, such as, the number of observations per teacher
that are needed to make a reliable generalization of a classroom teacher’s practice, the
number of raters per observation, certification or other rater requirements and whether
similar inferences emerged from observations made live in the classroom and from video
recordings of the same lessons (e.g., Casabianca et al., 2013; Hill et al., 2012; Joe et al.,
2014; Newton, 2010; Whitehurst et al., 2014). As Praetorius and Charalambous (2018)

argue, obtaining reliable and valid data from any given framework is particularly important
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not only for the evaluation of instructional quality but also for the investigation of the
degree to which instructional quality contributes to student learning.

An important issue concerned with the measurement of quality of teaching, which
has received scant attention in the research literature, is whether measuring teaching skills
depends on the classroom context. In other words, what is not yet clear is whether teachers
exhibit the same teaching skills when they teach different groups of students. It is
important to clarify that teachers are expected to differentiate their instruction according to
the specific needs of the students of each class. However, this study is concerned with the
skills of teachers and examines whether teachers are able to demonstrate the same generic
teaching skills, such as providing students with application opportunities (but not the same
application tasks), in all the classes that they teach.

Despite the attempts that have been made (e.g., Chaplin et al., 2014; Grossman et
al., 2014; Lazarev & Newman, 2015; Whitehurst et al., 2014) to investigate the extent to
which measuring teaching skills by classroom observations and/or student questionnaire is
influenced by classroom context variables, there is still uncertainty about whether the same
teachers behave similarly in different classrooms. As discussed in Chapter 2, this is
attributed to the fact that in most of these studies data have been obtained from a single
class per teacher per year, and therefore, we are unable to determine whether differences in
observational ratings are related to student characteristics or to the non-random sorting of
teachers to classes of students. In the present study, this methodological weakness of the
previous studies was taken into consideration and data about the skills of each teacher were
collected from more than one classroom within a school year in order to examine the
extent to which secondary school teachers exhibit the same generic teaching skills when
they teach mathematics in different classrooms. More specifically, this study examines the
extent to which data emerged from different classrooms about the behaviour of the same

teachers are generalisable at the teacher level. It also investigates whether the findings are
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differentiated according to the instrument that is used by collecting data from high and
low-inference observation instruments and a student questionnaire. In this way, the study
reported here also aims to add to the discussions in the field of EER and teacher evaluation
regarding which source of data is the most appropriate for collecting data on quality of
teaching.

Given that the question of whether teachers behave similarly when they teach in
different classrooms is more relevant when generic factors are used to evaluate them, this
study is based on a specific theoretical framework (i.e., the dynamic model of educational
effectiveness) which refers at classroom level (as it is a multilevel model) to eight generic
factors that describe the teacher’s instructional role. The eight classroom-level factors
included in the dynamic model were found to be associated with achievement of primary
and pre-primary students (Creemers & Kyriakides, 2015a; Panayiotou et al., 2014). Thus,
this model provides the possibility for establishing an evidence-based and theory-driven
approach for policy development and specifically, the establishing of teacher evaluation
systems that could lead to improvement in student learning outcomes (Creemers &
Kyriakides, 2008). However, given that the longitudinal studies testing the validity of the
dynamic model took place at primary and pre-primary school level, the study presented in
this thesis aims to identify the effect of the eight classroom-level factors on achievement of
secondary school students too. Identifying whether the classroom-level factors are relevant
for secondary school students too could provide further support to the generic nature of the
classroom-level factors included in the dynamic model of educational effectiveness.

By collecting data from more than one classroom of the same teachers, this study
also aims to distinguish between the classroom and teacher effect and investigate which
level can explain more variance in student achievement of secondary school students. The

section that follows summarizes the main findings of this study.

128



Main Findings of the Study

This study has shown that secondary school teachers behave consistently in
different classrooms within a year in regard to the great majority of the measurement
dimensions of five factors of the dynamic model (i.e., application, modelling, management
of time, structuring and questioning techniques) as well as some elements of the factor
classroom as a learning environment (i.e., the teacher-student interaction and student-
student interaction) irrespective of the instrument used to evaluate them (see Tables 4.1-
4.6). This is because observation data and student questionnaire data regarding the majority
of the measurement dimensions of the aforementioned factors were found to be
generalisable at the teacher level. Teacher behaviour was also found to be consistent from
classroom to classroom in regard to the classroom-level factor of assessment which was
measured only by the student questionnaire. This means that by observing a teacher
teaching in different classrooms, similar results could emerge regarding the majority of the
measurement dimensions of the abovementioned factors.

It should be noted that the dimensions of the aforementioned factors that were not
found to be generalisable at the level of the teacher (i.e., the dimensions that teacher
behaviour was not found to be consistent across classrooms and they are shown in Table
4.6) had an extremely small standard deviation (i.e., the scores among the participating
teachers regarding these dimensions were very similar) in each instrument used.
Consequently, we did not have enough statistical power to examine the generalisability of
these dimensions of these factors at the level of the teacher. If we had picked a larger
sample of teachers, we could have had enough statistical power to examine the consistency
of the teacher behaviour in different classrooms regarding the abovementioned dimensions.
However, for the differentiation dimension of questioning techniques and the frequency
dimension of student-student interaction, the findings were differentiated according to the

instrument that was used (i.e., low-inference and student questionnaire). Specifically, they
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were found to be generalisable at the teacher level when measured by the low-inference
observation instrument but they were found to be generalisable at the classroom level when
measured by the student questionnaire.

Another important finding was that for two factors (i.e., orientation and dealing
with misbehaviour which is an element of the factor classroom as a learning environment),
conflicting results emerged. Specifically, the factor concerned with the teacher’s ability to
deal with misbehaviour was found to be generalisable at the teacher level only by using the
high-inference observation instrument to collect data. The data that emerged from the low-
inference observation instrument, which is considered as more precise when measuring
teaching skills, as well as the data that emerged from the student questionnaire, showed
that teacher behaviour regarding this factor is not consistent from classroom to classroom.
Regarding the classroom-level factor of orientation, only the frequency dimension was
found to be generalisable at the teacher level and only in the data gathered with the low-
inference observation instrument. When it was measured by the student questionnaire, it
was found to be generalisable at the level of the classroom, meaning that teachers were not
found to behave similarly across classrooms in regard to the frequency dimension of
orientation. In regard to the other dimensions of orientation, teacher behaviour was not
found to be consistent from classroom to classroom in neither of the instruments used in
the study. When the orientation was measured by the high-inference observation
instrument, it was not found to be generalisable neither at the level of the teacher nor the
classroom, meaning that the teachers were not found to behave similarly across classrooms
in regard to this factor not even across lessons in the same class. However, this result may
be attributed to the small observed variance that orientation had when measured by the
high-inference observation instrument (see Table 4.4). As discussed before, when the
observed variance of the functioning of a factor is extremely small, we do not have enough

statistical power to examine the generalisability of the factor at the level of the teacher.
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Surprisingly, the observation data showed that the great majority of the teacher
sample did not differentiate their teaching, especially in terms of structuring and dealing
with misbehaviour, which is an element of the factor concerned with the classroom as a
learning environment; and also no teacher was found to differentiate his/her teaching in
terms of orientation. In other words, activities associated with the majority of the
classroom-level factors were found to be implemented in the same way for all the students
of each class in most of the cases. In the case of the student questionnaire, a
generalisability study on the use of students’ ratings was conducted before the creation of
factor scores in order to investigate whether there was consensus in student responses in
each classroom separately and to identify whether the object of measurement was the
teacher. However, some items of the questionnaire concerned with some dimensions of the
classroom-level factors (see Table 4.5) were not found to be generalisable at the level of
the classroom and hence, had to be removed. Thus, it was not possible to generate factor
scores for all the dimensions of the classroom-level factors.

With respect to the question of which level explains more variance in student
achievement, the multilevel analysis revealed that the teacher level, rather than the
classroom level, explains more variance in student achievement in mathematics of
secondary school students. The present study was also designed to investigate the extent to
which the classroom-level factors of the dynamic model and their dimensions are
associated with student achievement in mathematics of secondary school students in
Cyprus. The findings of this study, in general, support the validity of the dynamic model
regarding its eight classroom-level factors, since at least one dimension of each of the
classroom-level factors was found to be associated with achievement in mathematics of
secondary school students in at least one of the three instruments used in the study (see

Table 4.10). However, it should be acknowledged that some factors were found to have a
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statistically significant effect on student achievement when only one measurement
dimension was taken into account and not necessarily the frequency dimension.

Another important finding was that different results emerged according to the
instrument used in regard to the impact of the classroom-level factors on student
achievement. Specifically, the low-inference observation instruments were able to detect
effects for more dimensions of the same factors compared to the student questionnaire.
However, the student questionnaire was able to detect effects in at least one dimension of
most of the classroom-level factors. Nevertheless, in the case of the student questionnaire,
as mentioned before, it was not possible to generate factor scores for all the measurement
dimensions of the classroom-level factors and search for their effects on student
achievement. Regarding the high-inference observation instrument, it was the only
instrument that was able to detect effects for two elements of the factor classroom as a
learning environment (i.e., dealing with misbehaviour and teacher-student interaction). It is
important to note that only the management of time was found to have an impact on
student achievement, irrespective of the instrument used.

One unanticipated finding was that the current study found curvilinear relations of
some dimensions of some factors with student achievement in mathematics (i.e., the
following dimensions of questioning techniques as measured by the low-inference
observation instrument: focus, the aspect of waiting time of the frequency dimension and
the aspect of feedback-reaction about the answer of the quality dimension, as well as the
frequency dimension of structuring and the focus dimension of application as measured by
the student questionnaire). It is important to note that before examining for curvilinear
relations, these dimensions of these factors were found to have a negative effect on student
achievement.

With respect to the student variables (i.e., prior achievement in mathematics,

gender, ethnicity and SEN), the results from the multilevel analysis revealed that all of
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them had statistically significant effects on student achievement. In the following section

the theoretical and methodological implications of the study’s findings are discussed.

Theoretical and Methodological Implications

Over the last decades, several frameworks and associated instruments have been
developed to study and analyze teaching. Each framework seems to capture different
aspects of teaching (see Charalambous & Praetorius, 2018; Praetorius & Charalambous,
2018). While a significant work has been done in researching the quality of teaching, much
uncertainty still exists about whether measuring teaching skills depends on the classroom
context. The current study was based on the dynamic model of educational effectiveness
and its findings suggest that the eight classroom-level factors included in this model can be
classified into two main categories: a) factors that are expected to occur in every lesson
and every class taught by the same teacher (i.e., teacher behaviour is consistent from
classroom to classroom) and b) factors that are not expected to occur in every lesson and/or
every class taught by the same teacher (i.e., teacher behaviour in different classrooms may
be inconsistent).

According to the findings, the first category includes six factors (i.e., structuring,
application, modelling, questioning techniques, management of time and assessment) and
some elements of the factor classroom as a leaning environment (the teacher-student
interaction and student-student interaction). These factors have two things in common: a)
the majority of their measurement dimensions were found to be generalisable at the teacher
level irrespective of the instrument used to evaluate them (except the frequency dimension
of student-student interaction and the differentiation dimension of questioning techniques)
and b) the observed variance of the functioning of the dimensions that were not found to be
generalisable at the level of the teacher was extremely small and therefore, we did not have

enough statistical power to detect for significant differences and examine the
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generalisability of these dimensions at the level of the teacher (see Table 4.6). Therefore,
collecting data from only one classroom per teacher suffices to measure teaching skills
concerning the aforementioned factors and the majority of their dimensions, irrespective of
the instrument used (i.e., high and low-inference observation instruments and student
questionnaire).

The second category consists of the classroom-level factor of orientation and the
teacher’s ability to deal with misbehaviour, which is an element of the factor classroom as
a learning environment. The results of the present study indicate that special attention is
needed before drawing conclusions for these two factors, since the majority of their
measurement dimensions were not found to be generalisable at the level of the teacher in
the majority of the instruments used in this study. In other words teachers were not found
to behave similarly across classrooms in regard to these two factors in most of the
instruments used. Therefore, the results of this study suggest that data from more than one
classroom per teacher are needed to measure teaching skills concerning the
abovementioned factors. Moreover, these findings imply that previous studies which have
collected data on these two factors from only one classroom per teacher might have drawn
incorrect conclusions about teachers’ skills concerning these factors. The same could have
happened with teacher evaluation results regarding these factors, an issue that is discussed
in the next section of this chapter. This inconsistency in teacher behaviour across different
classrooms regarding the factors of orientation and dealing with student misbehaviour may
be attributed to some limitations in measuring the teachers’ skills concerning these two
factors, which are discussed below.

Regarding the factor of dealing with misbehaviour, the inconsistency in teacher
behaviour across different classrooms may be attributed to the fact that in one or more of
the classes taught by the same teacher, no student misbehaviour incident might have taken

place, contrary to his/her other class/ classes. As it is acknowledged by Kyriakides et al.
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(2018a), when no misbehaviour incident takes place, the observer can say nothing about
the ability of a teacher to deal with student misbehaviour, since no data about this factor
can be generated. In order to evaluate the skills of a teacher in dealing with misbehaviour,
student misbehaviour incidents must take place in his/her classroom. Thus, data from more
than one classroom of the same teacher are needed to measure the factor of dealing with
student misbehaviour before drawing conclusions for this factor.

As discussed in Chapter 2, a large body of literature on student misbehaviour pays
particular attention to the causes of misbehaviour incidents by investigating teachers’ and
students’ perceptions. Several studies have shown that students tend to attribute the causes
of misbehaviour to teachers and teaching (e.g., Cooper et al., 1994; Kyriacou, 2009),
whereas teachers tend to attribute the causes to students or family rather than teaching-
related factors (e.g., Baron, 1990; Ho, 2004; Koutrouba, 2013; Kyriacou & Martin, 2010).
In the present study, attention is given to the teachers’ skills in dealing with student
misbehaviour and to whether the existence of student misbehaviour problems may affect
the consistency of teacher behaviour in different classrooms regarding the other teaching
skills and not who is responsible for student misbehaviour. Specifically, in Chapter 1, it
was assumed that in those classrooms where many misbehaviour problems occurred, a
teacher would not be able to demonstrate his/her other teaching skills unless she/he was
good in dealing with student misbehaviour. Additionally, it was assumed that if a teacher
was not good in dealing with misbehaviour and he/she worked in a classroom with only a
few misbehaviour problems, he/she would not have a problem with demonstrating his/her
other teaching skills.

Surprisingly, although teacher behaviour was not found to be consistent across
classrooms in regard to the factor of dealing with misbehaviour in this study, teacher
behaviour in most of the other classroom-level factors was found to be consistent from

classroom to classroom irrespective of the instrument used. This finding might be
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explained by the fact that previous studies (see Kyriakides et al., 2018a) have shown that
the factor of dealing with misbehaviour is situated at stage 1 of effective teaching.
Specifically, previous studies supported the assumption that the classroom-level factors of
the dynamic model and their dimensions are inter-related, and revealed that they can be
classified into stages of effective teaching, structured in a developmental order (see
Chapter 2). The fact that the factor of dealing with misbehaviour was found to be situated
at stage 1 in these studies implies that a teacher who does not have the skills to deal with
student misbehaviour effectively, is also not effective in terms of the other classroom-level
factors that were found to be situated in the other stages of effective teaching. Thus, this
might be a possible explanation in regard to the fact that in the present study, teacher
behaviour in most of the classroom-level factors was found to be consistent in different
classrooms, even if teacher behaviour regarding the factor of dealing with misbehaviour
was found to be inconsistent. As discussed before, the inconsistency of teacher behaviour
in different classrooms regarding the factor of dealing with misbehaviour may be due to
the fact that in one of the classes taught by the same teacher, who might not have the
abilities to deal with student misbehaviour effectively, no student misbehaviour incidents
had taken place, contrary to his/her other class/ classes.

According to the results, orientation is the other classroom-level factor that needs
special attention. A possible explanation for this might be that orientation may not occur in
every lesson (which may not necessarily be problematic since student learning may still
take place) and one could therefore argue that the two observations that were conducted in
each class may not be enough to measure this factor. This is because orientation might
have occurred in one classroom but not in another, as we might have not visited this
classroom on the same day and the orientation might have preceded. Another possible
explanation regarding the fact that orientation was not found to be consistent across

classrooms, especially as measured by the student questionnaire, might be that it is related

136



to the students” motivation (Kyriakides et al., 2018a). It is important to note here that
students are not assigned randomly in the classrooms. Thus, teachers in some classrooms
may provide more and different types of orientation according to the motivation of the
students of each class. Therefore, the student-level factor of subject motivation, which is
included in the dynamic model, may affect teacher behaviour in regard to the classroom-
level factor of orientation. In the dynamic model of educational effectiveness, relations
among factors operating at the student level and factors operating at the classroom level are
expected to exist and further research into differential effectiveness could help us identify
these relations (Creemers & Kyriakides, 2008). However, the present study is not in a
position to answer why teacher behaviour was not found to be consistent from classroom to
classroom in regard to the factor of orientation. This could be examined with further
research that will investigate the relationship of the classroom-level factor of orientation
with the student-level factor of subject motivation.

The findings of the current study, also suggest that the type of instrument used to
measure teaching skills (i.e., high, low-inference observation instruments and student
questionnaire) can contribute to whether the data are generalisable at the level of the
teacher and/or classroom for some dimensions of some factors (i.e., the frequency
dimension of orientation, the differentiation dimension of questioning techniques and two
elements of the factor classroom as a learning environment: dealing with misbehaviour and
the frequency dimension of student-student interaction). The observation data (data
collected from both the high and the low-inference observation instruments) were those
found to be generalisable at the level of the teacher for most of the classroom-level factors
of the dynamic model compared to the data measured by the student questionnaire. In
some cases (i.e., the frequency dimension of student-student interaction and the
differentiation dimension of questioning techniques) the difference among the results of

factors measured by the student questionnaire and the low-inference observation
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instruments may be attributed to the small observed variance of the data collected by the
student questionnaire. Thus, one could argue that the low-inference observation
instruments are able to detect differences more easily among teachers regarding the
frequency dimension of student-student interaction and the differentiation dimension of
questioning techniques than the student questionnaire. In some other cases (i.e., orientation
and dealing with misbehaviour) the difference among the findings may be attributed to the
fact that the instruments used in this study were designed to collect data concerned with
different aspects of the classroom-level factors of the dynamic model (Kyriakides et al.,
2018a).

With respect to the student questionnaire, as discussed in Chapter 4, it was not
possible to generate factor scores for all the dimensions of the classroom-level factors as
some items were not found to be generalisable at the level of the classroom. A possible
explanation for the disagreement among students regarding some items might be that some
of the items (e.g., I need some time to think before I answer one of my teacher’s questions)
have to do with the ability of the student (i.e., high or low achieving student) who responds
to these items. The results of the generalisability study concerning students’ ratings are not
in line with the results of previous studies conducted in primary schools which showed that
almost all the student questionnaire items could be used for measuring the quality of
teaching of each teacher (see Kyriakides & Creemers, 2008; Kyriakides et al., 2009).
Therefore, the results of this study suggest that students should not be the sole source of
data for measuring the quality of teaching and specifically the classroom-level factors of
the dynamic model. The use of multiple sources of data and in particular the
complementary use of classroom observations could provide the opportunity to collect
more precise data on all the dimensions of the classroom-level factors, gaining a more

comprehensive picture of teacher performance.
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Regarding the level that explains more variance in student achievement, it was
found that the teacher level explains more variance in student achievement than the
classroom level. This finding implies that teachers are equally effective in promoting
learning outcomes of students (of the same age) in different classrooms. One could
attribute this finding to the fact that teachers were found to perform similarly for most of
the classroom-level factors included in the dynamic model when being observed teaching
in different classrooms and/or when their students in different classrooms were asked to
evaluate their teacher’s behaviour. However, this finding needs to be interpreted with
caution as this study, as far as we know, is the only study which compared the teacher and
classroom level effects on student achievement and took place in a single country where
the effects of the levels were examined in only one cognitive subject (i.e., mathematics).
So far, as mentioned in Chapter 1, more emphasis is given to the effect that the department
has at the level of secondary education (Ko et al., 2015; Ko et al., 2016; Sammons et al.,
1997).

Thus far, previous studies testing the validity of the dynamic model were conducted
in primary and pre-primary schools (Kyriakides et al., 2018a). The results of this study
indicate that the classroom-level factors included in the dynamic model are relevant for
secondary school students too. This implies that the classroom-level factors of the dynamic
model could be considered as generic as they were found to be associated with student
achievement in different phases of schooling. The fact that some factors were found to be
associated with student achievement when only one measurement dimension was taken
into account is in line with the results of a previous study conducted in primary schools
(i.e., Creemers & Kyriakides, 2008) which showed that there are possibilities for creating a
more parsimonious model by indicating factors that should be measured across all the
measurement dimensions and factors for which it is not necessary to measure across the

five dimensions. Nevertheless, it should be noted that the lack of impact of some
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dimensions of some factors on student achievement in this study (see Table 4.10) could be
attributed to the following two reasons: a) the lack of enough statistical power to detect the
effect, since the standard deviation of some dimensions of some factors was exceptionally
low, such as the quality dimension of structuring and b) the participating teachers did not
exhibit skills concerned with some dimensions on their teaching (e.g., the differentiation
dimension of structuring, see Table 4.1) and this might be considered a context specific
result. In regard to the first reason, a larger sample of teachers could perhaps help to have
enough statistical power to detect the effect of these dimensions.

Most effectiveness studies in the past used predominantly the frequency dimension
to measure the effectiveness factors (i.e., how frequently an activity associated with a
factor took place), taking, in that way, into account only the quantitative characteristics of
a factor (Kyriakides et al., 2018a). One interesting finding of the present study is that there
are factors that were not found to have a statistically significant effect on student
achievement when the impact of their frequency dimension was measured; but they had a
statistically significant effect on student outcomes when other dimensions were taken into
account. Thus, this study confirms that emphasis should be given not only to the frequency
dimension but also to other dimensions of effectiveness factors (Creemers & Kyriakides,
2008; Kyriakides & Creemers, 2009). In addition, since this study is the first attempt to test
the validity of the dynamic model at secondary school level, it suggests that the use of
different dimensions to measure the functioning of the classroom-level factors could be
used to describe more precisely the effective teaching for secondary education too.

As in the case of the consistency of teacher behaviour across different classrooms,
different results emerged regarding the effects of the classroom-level factors on student
achievement according to the type of instrument used to measure teaching skills (i.e., high,
low-inference observation instruments and student questionnaire). Thus, these findings

revealed the importance of using all the instruments together to measure the quality of
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teaching. Moreover, these findings imply that previous studies that have used only one
instrument to measure the classroom-level factors might have drawn incorrect conclusions
about the impact of a factor on student achievement.

Furthermore, as mentioned in the literature review, there is some debate in the
literature in regard to whether or not traditional or constructive teaching approaches are
more effective and whether they benefit all groups of students (Caro et al., 2016). The
results of this study further support the idea of using an integrated approach in defining
quality of teaching, since the multilevel analyses revealed that factors belonging to
different teaching approaches (e.g., the factor of modelling which is associated with the
constructivist approach and the factor of application which is associated with a more
traditional approach) are related to student achievement of secondary school students.
These findings are in line with those of recent meta-analyses (e.g., Kyriakides et al., 2013;
Seidel & Shavelson, 2007) which showed that within each approach there are factors
which are associated with student achievement.

Additionally, this study seems to reveal that some differences exist between
different phases of schooling by comparing its results with the results of previous studies
conducted in primary schools (i.e., Creemers & Kyriakides, 2008; Kyriakides & Creemers,
2008, 2009; Kyriakides et al., 2009). However, the generalisability of the findings of this
study should be tested as it is the first study testing the validity of the dynamic model in
secondary schools. As mentioned in the literature review, the dynamic model assumed that
the relationship of some effectiveness factors with student achievement may not be linear
but curvilinear (Creemers & Kyriakides, 2006). However, curvilinear relations were not
found among classroom-level factors and student outcomes in mathematics in the previous
national studies conducted in primary and pre-primary schools (see Creemers &
Kyriakides, 2008; Kyriakides & Creemers, 2009). Only two such relations were identified

(i.e., the frequency dimension of the factor of questioning techniques and the frequency
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dimension of the factor of assessment) and only in relation to the teaching of the Greek
language. As Creemers and Kyriakides (2008) argue, the difficulty of demonstrating
curvilinear relations in their study may be attributed to the difficulty of establishing enough
variation in the functioning of the classroom-level factors. Surprisingly, the current study
found curvilinear relations for some dimensions of some factors with student achievement
in mathematics (i.e., the following dimensions of questioning techniques as measured by
the low-inference: focus, the aspect of waiting time of the frequency dimension and the
aspect of feedback-reaction about the answer of the quality dimension, as well as the
frequency dimension of structuring and the focus dimension of application as measured by
the student questionnaire), providing support to the assumption of the dynamic model
regarding the existence of curvilinear relations. This finding may be attributed to the fact
that the variance of these dimensions of these classroom-level factors in secondary schools
was much higher than in the primary and pre-primary schools. In other words, many more
differences may exist among the behaviour of secondary school teachers who teach
mathematics regarding the abovementioned factors compared to the primary school
teachers. A more detailed discussion of the findings concerning the existence of curvilinear
relations follows.

Regarding the focus dimension of questioning techniques, this was measured by
looking at the relation between each question and the tasks that took place during a lesson
(i.e., if the question was related to a specific task only, the whole lesson or the unit/ a
number of lessons). The results of this study suggest that asking too many questions related
to the unit/number of lessons may reach an optimal point. A possible explanation for this
might be that the extensive provision of questions related to previous lessons and previous
knowledge may deprive students of the time to learn new lesson content. Therefore,
suggestions can be made for teachers for trying to maintain a balance between the different

types of questions (i.e., more specific questions related to a specific part of the lesson and
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the more general questions related to the whole lesson or a number of lessons) that they use
in their teaching. It is important to note that this finding is not in line with the findings of
previous studies conducted in primary schools, where no curvilinear relations were found
among the focus dimension of questioning techniques and student achievement in
mathematics. A possible reason for this might be that secondary school teachers may use a
much larger number of questions in their teaching than primary school teachers and this
may be due to the fact that teaching in secondary school classrooms may be more teacher-
centred (Toh, Ho, Chew, & Riley, 2003) than in primary school classrooms.

Similar results with the focus dimension of questioning techniques emerged for the
focus dimension of application, as it was found to reach an optimal point where the
provision of application tasks related to the unit/ a number of lessons has no further effect
on student achievement. Therefore, providing too many application tasks related to
previous lessons may not allow sufficient time to provide application tasks to students that
will help them practice in what they have learnt during that lesson and eventually, progress
in terms of acquiring sufficient amount of knew knowledge. Thus, having a balance among
the application tasks related to a specific part of the lesson and tasks related to the whole
lesson or a number of lessons could be suggested.

The aspect of waiting time of the frequency dimension of questioning techniques
was also found to be related in a not linear way to student achievement. This aspect has to
do with the time that elapses after a question is posed by the teacher and before the teacher
asks a student to answer this question (Creemers & Kyriakides, 2012). It is important to
note that this aspect of questioning techniques was not able to be measured in primary
schools as the length of pause following questions was too small in order to be captured.
The current study not only managed to capture this aspect of questioning techniques but it
has also shown that the length of that pause could reach an optimal point. This suggests

that although teachers are expected to wait before they ask a student to answer a question

143



in order to give the students time to think (Brophy & Good, 1986), too much waiting time
may negatively affect the teaching time and eventually, the student achievement. A
possible explanation for the difference between the teaching behaviour of secondary
teachers and the behaviour of primary teachers regarding the length of pause following
questions might be that the mathematics curriculum of secondary education is more
cognitively demanding than the curriculum of primary education. Thus, the secondary
teachers may implement more cognitively demanding instructional tasks (see Smith &
Stein, 1998) and ask more process questions than the primary teachers. As Brophy and
Good argue, the length of pause following questions is expected to vary according to the
difficulty level of the questions and especially their complexity or cognitive level.

The other dimension of questioning techniques that was found to have a curvilinear
relation with student learning outcomes is the aspect of feedback-reaction about the answer
of the quality dimension. This aspect was measured by looking at whether a teacher’s
reaction about an answer that a student has given belonged to one of the three following
categories: 1) teacher ignores the answer, 2) teacher indicates that the answer is correct or
partly correct or incorrect, 3) students are invited to give comments on the answer. This
study has shown that this aspect may reach an optimal point where it can have a negative
effect on student outcomes. A possible explanation for this might be that even if teachers
are expected to promote interactions among students (Creemers & Kyriakides, 2008),
giving too much time to students to comment on the answers of other students may act at
the expense of teaching new learning content (based on the fact that teaching time is, at a
certain degree, restricted).

The last factor that was found to have a curvilinear relation with achievement is the
factor of structuring and specifically its frequency dimension. Rosenshine and Stevens
(1986) note that student achievement is maximised not only when teachers actively present

materials but also when they structure their lessons. Structuring activities aim to help
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students develop links between the different parts of lessons, instead of dealing with them
in an isolated way (Kyriakides et al., 2018a). However, the current study has found that
structuring may reach an optimal point where it can no longer be beneficial for student
achievement of secondary school students. It can therefore be assumed that spending too
much time on structuring activities may act at the expense of students’ time on task; which
in turn may lead to less chance for the learning aims to be achieved. As Creemers and
Kyriakides (2008) mention, the time on task has to do with the time during which students
are really involved in learning. This variable is included in the student level of the dynamic
model. It is argued that this variable along with the student-level variable of opportunity to
learn, influence learning directly. Therefore, less time on task may lead to less impact that
a specific lesson can have on student learning. As discussed in Chapter 4, before
examining for curvilinear relations, the dimensions of the factors mentioned before may be
found to have a negative effect on student achievement. This implies that searching only
for linear relations for some dimensions of some factors may lead to misleading
conclusions regarding their relationship with student achievement.

Finally, regarding the student variables used (i.e., prior achievement in
mathematics, ethnicity and SEN), the results of this study are in line with previous research
findings which stress that the student-level variables have a significant effect on student
learning outcomes (e.g., Kyriakides & Creemers, 2008, Creemers & Kyriakides, 2008).
With respect to gender, in contrast to earlier findings conducted in primary schools (e.g.,
Kyriakides et al., 2009), this study has shown that girls have better results in mathematics
compared to boys. However, in general, it seems that inconsistent results emerged from
studies conducted in Cypriot primary schools regarding the effect of gender on student
achievement. For instance, Demosthenous et al. (2018) have shown that gender does not
have a statistically significant effect on student achievement in mathematics of primary

school students, whereas other studies (e.g., Creemers & Kyriakides, 2008) have shown
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that gender has a statistically significant effect on student achievement and boys have
better results compared to girls. Nevertheless, what seems to be more important is not
which group of students (i.e., girls or boys) has the best results in mathematics, but what
primary and secondary schools and teachers do to promote not only quality, but also equity
in education. As Kyriakides, Creemers and Charalambous (2018b) argue, the dimension of
equity demands that the expected learning outcomes of students should depend only on
their own efforts and capacity, and not on considerations over which they have no
influence (e.g., gender and family socio-economic level). The effectiveness status of
teachers or schools in terms of equity can be measured by looking at the extent to which
differences in student achievement between groups of students with different
characteristics (e.g., gender) are reduced.

Concluding, the findings of the present study, as these are discussed above, provide
new insights on the measurement of the classroom-level factors of the dynamic model, as
well as the impact of these factors on student achievement of secondary school students
and their relation with student learning outcomes (i.e., linear and curvilinear). Despite the
implications of findings for the further development of the dynamic model at the classroom
level, the results of this study also have important policy implications especially for teacher
evaluation and professional development. These implications are discussed in the section

below.

Implications for Policy and Practice

In the past few years there has been an increasing interest in many countries in
issues related to teacher evaluation in order to improve the quality of education (Flores,
2012; Kyriakides & Demetriou, 2007; Liu& Zhao, 2013). In Cyprus, particularly, where
this study was conducted, the Ministry of Education and Culture has initiated a new

structured dialogue with the relevant stakeholders, during the last year, regarding the
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modernization of the teacher evaluation system, since both policy-makers and stakeholders
seem to accept that the existing evaluation system does not contribute to educational
improvement (MOEC, 2018). The existing teacher evaluation system is in place since 1976
without any important changes (Kyriakides & Campbell, 2003; Kyriakides, 2016). In the
section below, implications of the methodology used in this study and its findings are
drawn for the development of new teacher evaluation systems.

As discussed in the literature review, the evaluation purposes, the performance
criteria and the evaluation procedures and sources that will be used for collecting relevant
data are the three basic aspects that must be taken into account when developing a
comprehensive teacher evaluation system (Ellett, et al., 1996; Iwanicki, 1990). With
respect to the process of generating criteria, apart from the teachers’ job description and/or
the professional code, it is supported in the literature that the results of TER and its main
theoretical models could also be used as a foundation upon which evaluation criteria could
be established (Kyriakides et al., 2006; Kyriakides & Demetriou, 2007). Many countries
around the world, including Cyprus (Kyriakides & Campbell, 2003), seem to adopt mainly
the working process model of Cheng and Tsui (1999) as they give emphasis on the quality
of teaching for teacher evaluation (see Chapter 2). The first step that a country, which
adopts the working process model, should take is to define the teacher factors that will be
used as a basis for the development of criteria. The findings of this study suggest that the
eight classroom-level factors included in the dynamic model could help policy-makers
generate criteria for both formative and summative evaluation regarding the generic
teaching skills that help teachers to be effective, since at least one dimension of each of the
classroom-level factors was found to be related to achievement in mathematics of
secondary school students. The importance of the classroom-level factors is also supported
by both longitudinal studies conducted in primary and pre-primary schools and meta-

analyses (see Creemers & Kyriakides, 2015a).
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Once a country adopts the eight classroom-level factors of the dynamic model or
some of them and/or other factors, the next step should be to develop the instruments that
will be used for collecting relevant data and also to test the psychometric properties of the
instruments that will be developed (Creemers & Kyriakides, 2008). As discussed in the
previous section of this chapter, the findings of this study provide support to the idea of
using multiple sources of data for documenting teacher performance (Kyriakides et al.,
2014; Kane & Stanger, 2012). Then, a similar research to the research described in this
thesis should be conducted in order to examine whether the classroom context affects the
measuring of teaching skills concerning the selected factors or some of them. In other
words, it should be investigated whether the same teachers exhibit the same teaching skills
regarding the selected factors when they teach in different classrooms and more
specifically whether their scores regarding the selected factors can be aggregated at the
teacher level irrespective of the class they have to teach. Through this research, the
selected factors may be classified into categories as those emerged in the current study
(i.e., a) factors that are expected to occur in every lesson and every class taught by the
same teacher and b) factors that are not expected to occur in every lesson and/or every
class taught by the same teacher). According to the results, data from only one classroom
per teacher will be needed to measure the factors that will be found in the first category
and data from more than one classroom will be needed before drawing conclusions for the
factors that will be found in the second category. If a country is reluctant to gather data
from more than one classroom of the same teacher for teacher evaluation due to practical
and financial issues, then a study must be conducted to examine the added value and
efficiency of this policy.

The findings of the current study have shown that special attention will be needed
before drawing conclusions for teacher evaluation for orientation and for the teacher’s

ability to deal with misbehaviour. Even if these two factors were found to be relevant for

148



promoting secondary school students learning outcomes, teacher behaviour regarding the
majority of the dimensions of orientation and dealing with misbehaviour was not found to
be consistent from classroom to classroom. This implies that data from more than one
classroom per teacher are needed before drawing conclusions for the skills of teachers
regarding these factors for formative and especially summative purposes of teacher
evaluation. If a teacher evaluation system cannot afford to obtain data from more than one
classroom of the same teachers within a school year (e.g., because of a small number of
inspectors), then orientation and dealing with misbehaviour cannot be used as criteria for
evaluating teachers, especially for summative purposes. However, by choosing to not take
into account the factors of orientation and dealing with misbehaviour for summative
evaluation, there is a risk of sending the wrong message that these two factors are not
important factors; and this may eventually lead teachers to not pay attention to them in
their teaching. The findings of this study also imply that the existing teacher evaluation
systems that obtain data from only one classroom of the same teachers regarding teaching
skills that are related to the factors of orientation and dealing with misbehaviour, may not
generate representative scores for the skills of teachers in these two factors. To avoid this
problem there are two options for teacher evaluation systems: a) either to take these two
factors into account for teacher evaluation purposes but collect data from different
classrooms of the same teachers before drawing conclusions for the skills of teachers; or b)
to not take them into account for summative reasons but ensure that teachers will be
supported to improve their skills concerned with these two factors in teacher professional
development programs. Consequently, the insights gained from this study could be taken
into consideration by policy-makers when they develop new teacher evaluation systems
but also when they revise the existing teacher evaluation systems.

The fact that teacher behaviour was not found to be consistent from classroom to

classroom in regard to the factor of dealing with misbehaviour may indicate the need for
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teachers to participate in relevant intervention programs aimed at decreasing students’
behaviour problems and improving the strategies used by teachers for addressing discipline
problems (e.g., Freiberg & Lapointe, 2011; Hattie, 2009; Muscott et al., 2008). In addition,
this finding may draw attention to the need for support, from the part of the schools to the
teachers through direct assistance and appropriate training in techniques of addressing
discipline problems. Furthermore, an adaptation of the universities’ curricula may be
suggested in order to help future teachers acquire useful skills for the prevention and the
addressing of discipline problems. As previous studies revealed, a relatively large
percentage of teachers seem to believe that they are unprepared to deal with disciplinary
problems and they spend more time than they ought in order to address them (Houghton et
al., 1988; Little, 2005; Wheldall & Merrett, 1988).

With respect to the dimension of differentiation in general, the results of this study
showed that the majority of the participating teachers did not differentiate their instruction
in terms of most of the classroom-level factors, since the mean of the dimension of
differentiation of the majority of the factors was relatively low. This is a cause of
considerable concern due to the fact that all classes in Cyprus, where this study was
conducted, are mixed-ability and it was expected that teachers would differentiate their
teaching (i.e., adapt their teaching to the specific learning needs of each student or groups
of students). Thus, this finding raises questions regarding the way and the criteria that
inspectors in Cyprus used to evaluate teachers, since all teachers in Cyprus are awarded by
their inspectors with grades above 32 points out of 40 and the great majority of teachers are
awarded with very high grades (i.e.,35-37, see Kyriakides & Campbell, 2003; The World
Bank, 2014). The fact that the majority of secondary school teachers do not differentiate
their instruction may be one of the reasons that Cyprus has poor results in mathematics in

international studies like PISA (OECD, 2018).
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As discussed in Chapter 2, previous studies examined the assumption that the
classroom-level factors of the dynamic model and their dimensions are inter-related, and
showed that they can be classified into stages of effective teaching (see Kyriakides et al.,
2018a). The findings of the present study regarding the dimension of differentiation may
be explained by the fact that in the abovementioned previous studies the differentiation
dimension of the classroom-level factors was found to be situated at the last two stages of
effective teaching, which are the most demanding. For instance, the differentiation
dimension of structuring was found to be situated at stage four and the differentiation
dimension of orientation was found to be situated at stage five. Previous studies (e.g.,
Kyriakides et al., 2009) revealed that teachers who use more advanced types of teaching
behaviour (i.e., teaching skills included in the last two stages, as the differentiation
dimension of orientation) have better student learning outcomes. This may therefore
indicate the need for policy-makers to develop relevant training courses that will help
teachers to acquire skills concerned with the differentiation dimension of the classroom-
level factors.

Apart from the dimension of differentiation, the results of the current study could
be used to inform policy-makers about other effective practices at classroom level that
could contribute to the improvement of student achievement of secondary school students
in order to implement professional development courses that will promote these effective
practices. More specifically, the findings of this study could be used by policy-makers to
identify priorities for improvement of factors that were found to be associated with student
learning outcomes and their functioning was not satisfactory. For instance, the factor of
modelling and specifically its stage dimension could constitute a priority for improvement
as it was found to be associated with student achievement and the observation data (see
Table 4.1) revealed that its functioning was not satisfactory as its mean was quite small

(i.e., mean= 0.74, SD= 0.84, on a scale ranging from 0 to 3). Therefore, the results of this
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study support that the classroom-level factors of the dynamic model and their dimensions
may help policymakers not only to generate teacher evaluation criteria, but also to form
improvement action plans by indicating ways of improving educational practice other than
just increasing the presence of the classroom-level factors in the classroom. It is important
to note that the practical use of the dynamic model for improvement purposes has already
been proven in previous studies (e.g., Antoniou, 2013; Antoniou & Kyriakides, 2011,

2013; Antoniou, Kyriakides & Creemers, 2011; Kyriakides et al., 2017).

Research Limitations and Suggestions for Further Research

A number of frameworks and associated instruments with different foci have been
developed over the past two decades to study and analyze teaching (see Charalambous &
Praetorius, 2018; Praetorius & Charalambous, 2018). This study was based on the dynamic
model of educational effectiveness and has shown that teacher behaviour concerning two
factors included in this model (i.e., orientation and teacher’s ability to deal with
misbehaviour) may not be consistent from classroom to classroom, and also that the type
of instrument used to measure teaching skills could contribute to whether similar
judgements will be produced when the same teacher is evaluated across different
classrooms. However, further research is required to explore whether teachers exhibit the
same teaching skills when they teach in different classrooms and more specifically whether
their scores can be aggregated at the teacher level irrespective of the class they have to
teach by using instruments based on a different theoretical framework. In addition, given
that this study was based on a relatively small sample of teachers who teach mathematics
to seventh or eighth grade students in Cyprus, further research is needed to test the
generalisability of the findings by collecting data on teacher behaviour in different

subjects, in other grades and in different educational contexts.
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Even if this study has shown that there may be inconsistency in teacher behaviour
concerning the factors of orientation and dealing with misbehaviour when the same
teachers teach in different classrooms, this study was not in a position to examine why and
under what conditions there is inconsistency in teacher behaviour regarding these two
factors. Thus, further research is needed to investigate the conditions producing these
differences in teacher behaviour across different classrooms by using multiple sources of
data and not only the classroom observations and the student questionnaire. For instance,
in order to examine why and under what conditions there is inconsistency in teacher
behaviour regarding the factor of dealing with misbehaviour, apart from the classroom
observations, school records about students’ behaviour could also be used in order to
examine how severe the problem of student misbehaviour is in each class and how often
misbehaviour incidents occur in each class, since misbehaviour incidents may not appear
in every lesson.

As mentioned in a previous section of this chapter, a possible explanation
regarding the fact that orientation was not found to be consistent across classrooms might
be that this factor is related to the students’ subject motivation. Therefore, further research
IS needed to examine whether the variation in teacher behaviour across different
classrooms that is observed regarding the factor of orientation, could be explained by the
fact that differences in students’ subject motivation exist among classrooms that are taught
by the same teacher. Specifically, the subject motivation of the students of each class of the
same teacher could be measured. Then, a generalisability study could be conducted in
order to examine whether the data that will emerge are generalised at the classroom level.
After that, it should be examined whether students’ subject motivation of each class could
explain the variation in teacher behaviour across different classrooms regarding the factor

of orientation.

153



Furthermore, it is important to note that the data used in the generalisability
analyses come from a research study where the participation of the teachers was voluntary
and the observer did not have any relationship with the teachers in the study. Given that
observation scores may inform decisions about teachers’ hiring, retention, bonus and
dismissal (Master, 2014; Mihaly & McCaffrey, 2014), it is imperative for countries to
engage in this kind of research in order to investigate whether the criteria used to measure
teaching skills in their teacher evaluation systems are more or less sensitive to the
classroom context by using real-life teacher evaluation data.

The present study was also designed to allow the investigation of the effect of the
classroom-level factors of the dynamic model on student achievement in mathematics of
secondary school students. However, due to the fact that the main focus of the study was
the investigation of the consistency of teacher in-class behaviour in different classrooms
within a year, only the short-term effects of the classroom-level factors on student
achievement could be examined. Further research is needed to investigate the long-term
impact of the factors on learning outcomes of secondary school students. It is important to
note that a recent study which was conducted in primary schools in Cyprus has shown that
the long-term effect of the classroom-level factors on student achievement was stronger
than the short-term effect (see Dimosthenous et al., 2018).

Moreover, the current study examined the effect of the classroom-level factors of
the dynamic model only on students’ cognitive outcomes in mathematics. More studies
need to be carried out in order to investigate the impact of the classroom-level factors in
other cognitive (e.g., language and science) and non-cognitive (e.g., affective and
psychomotor) outcomes (Knuver & Brandsma, 1993; Stankov, Morony & Lee, 2014), as
well as in meta-cognition (Bostrom & Lassen, 2006; Kuyper, Van der Werf & Lubbers,
2000; Kyriakides, Anthimou, & Charalambous, 2016). For instance, previous studies have

shown that teachers usually have more impact in the area of mathematics than in the area
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of language (Scheerens, 2016). Therefore, if the subject of language was chosen for this
study instead of mathematics, different results may have emerged regarding the effect of
the classroom-level factors on student achievement of secondary school students. Different
results may have also emerged regarding the level which explains more variance in student
achievement (i.e., teacher level or classroom level).

Finally, given that no information was collected about the socio-economic status of
the students, this study was not able to address issues associated with equity (see
Kyriakides et al., 2018b). More studies are needed to examine whether the classroom-level
factors of the dynamic model have differential effects on learning outcomes of secondary

school students coming from different socio-economic backgrounds.
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APPENDIX A: Rasch Parameter Estimates of the Three Tests Scores of the Student

Sample-Pilot Study

Parameter Test 6 (Grade 6) | Test 7 (Grade 7) | Test 8 (Grade 8)
Estimates (N=160) (N=171) (N=153)
Mean Item 0.00 0.00 0.00
Students 0.16 0.31 -0.32
SD Item 1.21 1.61 1.24
Students 1.37 1.30 1.32
Reliability Item 0.97 0.96 0.93
Students 0.87 0.91 0.90
Mean Infit mean Item 0.99 0.99 1.01
square
Students 1.00 1.01 1.08
Mean Outfit mean Item 1.08 1.04 1.05
square
Students 1.09 1.09 1.07
Infit t Item -0.10 -0.11 -0.09
Students 0.04 0.02 0.08
Outfit t Item 0.04 0.04 0.01
Students 0.03 0.07 0.06

185



APPENDIX B: Number and Percentage of Different Groups of Students per Gender

and per Grade

Number and percentage of different groups of students per gender

Variable Boys Girls Total
n % n % n %

Special educational needs
Students with no special
educational needs 363 43.2% 432 51.4% 795 94.6%
Students with special
educational needs 25 3.0% 20 2.4% 45 5.4%
Ethnicity: lanquage that
students speak at home
Greek 284 34.3% 322 38.8% 606 73.1%
Greek and other language 75 9.0% 100 12.1% 175 21.1%
Other language 22 2.7% 26 3.1% 48 5.8%
Ethnicity: students’
country of birth
Cyprus 336 40.5% 386 46.5% 722 87.0%
Other country 46 5.5% 62 7.5% 108 13.0%
Ethnicity: mothers’
country of birth
Cyprus 279 33.7% 317 38.2% 596 71.9%
Other country 103 12.4% 130 15.7% 233 28.1%
Ethnicity: fathers’
country of birth
Cyprus 318 38.5% 350 42.3% 668 80.8%
Other country 62 7.5% 97 11.7% 159 19.2%
Grade
Grade 7 224 26.7% 237 28.2% 461 54,9%
Grade 8 164 19.5% 215 25.6% 379 45.1%
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Number and percentage of different groups of students per grade

Variable

Grade 7

Grade 8

Total

Special educational
needs

Students with no
special educational
needs

Students with special
educational needs

Ethnicity: lanquage
that students speak at
home

Greek

Greek and other
language

Other language

Ethnicity: students’
country of birth
Cyprus

Other country

Ethnicity: mothers’
country of birth
Cyprus

Other country

Ethnicity: fathers’
country of birth

Cyprus
Other country

n %

%

433 51.5%

28 3.3%

341 41.1%
88 10.6%

28 3.4%

397 47.8%
61 7.3%

322 38.8%
136 16.4%

366 44.3%
90 10.9%

362

17

265
87

20

325
47

274
97

302
69

43.1%

2.0%

32.0%
10.5%

2.4%

39.2%
5.7%

33.1%
11.7%

36.5%
8.3%

795 94.6%

45 5.4%

606 73.1%
175 21.1%

48 5.8%

722 87.0%
108 13.0%

596 71.9%
233 28.1%

668 80.8%
159 19.2%
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APPENDIX C: Student Questionnaire

AyamnTté padnth/ ayamnth pabnTpia,

Aie€dayoupe pia épeuva kai Ba BéAape va pdBoupe TNV doyh cou yia Tn d1ddoKaAia Tou
pHabnuaro¢ Twv Malnuartikwy. Mn ypayeic mouBeva To Ovopd oou. & TapakaAoUpe

va amavtnoeic o OAEC TIC EPWTAOEIC.

MEPOZ A
AgoU diaPaceic TpooeKTIKA TRV KAOe mpoTtaon, PAAe oc KUKAo Tov aplOuo:
1 : av n katdoTaon Tou meptypdgeTal 8¢ oupPaivel woTé oTnv TAEN oag
2 : av h KaTdoTaoh Tou TepIypd@eTal cupPaivel omavia othv Tan oag
3 : av n KardoTtaon Tou TreplypdeTal ouppaivel HEPIKES POPEC aTnV TAEN oag
4 : gv n KATAoTACN TTOU TrEPIYPd@ETal cupPaivel ouxva otnv Tdaén oag
5.

av n katdotaon mou meplypdgeTal cuppaivel oxedoév wavra otnv Tagn oag
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1. | Ovav ekTeAw pia dpaocTnp1oTNTd, YVwpilw TI Tpoomabw va
TETUXW.

2. | O/H kaBnynthc/Tpia ppioker TpéTo va pag e€nyhoer mwg | 1 2 3 4 5
ouvdéovTal Ta KaivoUpia mpdypaTa mou pabdaivoupe e autd
Tou AdN yvwpiloupe.

3. | Ztnv apxfi Tou paBApato¢ Twv MaBnuparikwy, o/n|1 2 3 4 5
KaBnynthc/Tpla ouvdéel TOo pABnUa e  TponyoUpevd
padnuara.

4. | O/H kaBnynthc/Tpia Twv MaBnuatikwyv pac ponba va| 1l 2 3 4 5
KataAdpoupe W ol dpdoTnpPIOdTNTEC TTOU KAVOUME o€ £va
paBnua ouvdéovrar petal Toug.

5. | Ymdpxouv aTiyuéc mou dev katahapaivw moia axéon éxer | 1 2 3 4 B
Hid epydcia Tou KAvw e Thv TiponyoUHEvh epyacid Trou
ékava.
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6. |Zntw  TepioodTEPEC  TAnpowopie¢ amdé Tov/TRV |1 2 3 4 5
kabnynth/Tpia  Twv  MaBnuartikwy, oTtav  KAVoupe
dlaywviopa, yiati dev kataAaPpaivw 6Aec TiI¢ odnyiec.
7. | Aiveg pépec mpiv, o/n kabnyntig/Tpia Twv MaBnuatikiwv | 1 2 3 4 5
pac divel AdoKNOEIC TTAPOUOIEC HE AUTEC TTou Ba HTToUV OTo
diaywvioya.
8. | Ortav o1 yoveic pou emiokémTovTtal Tov/Tnv kaBnynth/Tpia| 1 2 3 4 5
Hou, Toug Aéel TOoo KAAOG/KAAR cipai, oc axéon HE Toug
dAAoug ouppadnTéc pou.
9. | Otav  eAéyxoupe Thv KaT oikov epyacia pag, o/n| 1 2 3 4 5
kaBnynthc/Tpia pag evromiler (Ppiokel) Ta onhpeia Tou
duokoAeuduaoTe Kair pa¢ Pondd va Eemepdooupe TIC
OUOKOAIEC Hag.
10. | O1 aokhoeig Tou untdpxouv ota diaywviopata mou pag diver | 1 2 3 4 5
o/n kaBnynthc/Tpia pag civar mo BUOKOAEC amd TIC
AaoKAOEIC TTOoU AUVoulE aTnv TAgn.
11. | M'vwpilw kdOc gopd oec mio pépog Tou paBhuatog (apxh, |1 2 3 4 5
péon kai TéAog) PpIoKOUAOTE.
12. | Zekivdde 1O pAONpa TWv MaBnuartikwyv pe mo amAéc |1 2 3 4 5
d0pacTnPIOTNTEG Kal 600 TTpoXWPAHE YivovTal Tio QUOKOAEG.
13. | Kara tn didpkeia Tou paBnpartog agiepwvoupe, ouvAbweg, | 1 2 3 4 5
apKeTO XpOvo yia TIGC dpadThplidTNTEC TOU KaivoUplou
paBnparoc.
14. | Tia va AUooupe aokhoeig Tou pag Paler o/n kaBnyntic/tpla |l 2 3 4 5
pa¢ mpémel va BupunBolpe mpdypata mou d1daxOnkape ae
TponyoUHeva pabnuara.
15. | O/H kaBnynthc/Tpia pa¢ Paler aokhoeic othv apxh Tou | 1 2 3 4 5
paBnuartog via va eAéyéel av éxoupe pdBel To TTponyoUHEvo
padnua.
16. | Na kdBe véo mpdypa Tou o/n kaBnyntAc/Tpia pag diddoker, | 1 2 3 4 5

Hacg divel doKNoeIC TTou €XOUV oxéan He AuTO To TIpdyHd TTou
Hag eime.
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17. | Z1o TéAo¢ TOU paBnpatoc Twv MaBnupatikwy, Abvoupe |1 2 3 4 B
aokAoeIC aThv TAEn TTou agopoUv To padnua TnS huépag mou
KAvaye.
18. | Me Tic aokhoeig Tou pag divel o/n kabnyntic/tpia va| 1 2 3 4 5
Kdvoupe othv TdAEn emavaAauPpdvoupe autd TOU €XOUHE
Tponyouévwe d1daxOei.
19. | Otav aoxoAoUpar pe pia dpaocTnpidTnTa Kair duokoAevopar, | 1 2 3 4 5
o/n kaBnynThc/Tpia épxeTal apéowg va pe PonOnoel.
20. | Bpiokw moAU eUkoAec TIC dpaoThpidTnTeg ou pou {ntado/n| 1 2 3 4 5
kadnyntAc/Tpia Twv Mabnuarikwy va Kavw.
21. | O/H kaBnyntic/Tpia pag divel Tnv gukaipia o 6Aougc Toug | 1 2 3 4 5
HaBNTEC va oUUHETEXOUV 0TO UAONnua.
22. | O/H «kaBnynthc/Tpia étav Kdvel TO0 pdOnpa Twv| 1 2 3 4 5
Mabnuarikwy, apAvel va CUPHETEXOUV TTEPITOOTEPO KATIOIO!
paenTéc.
23. | Katd tn didpkeia Tou paBhpato¢ Twv MaBnuatikwy, o/n| 1 2 3 4 5
KaBnynThc/Tpia pag mapoTpUvel va ouvepyalopacTe HE TOUG
ouppadnTéc pac.
24. | Ztnv 1d¢n pou ouvepydlovrar petall Toug WOvo kamoiot | 1 2 3 4 5
padnTécg, ev Kdmolol dAAor 6x1.
25. | O/H kabnyntic/Tpia Twv Mabnupatikwy pac kdver va| 1 2 3 4 5
viwBoupe dveta otnv Taén via va {nTRooupe Th PonBeia n
TN oUPPOUARA Tou/TNC.
26. | Katd tn di1dpkeia Tou pabhparog, o/n kaBnynti¢/tplapac | 1 2 3 4 5
evOapplvel va KAVOUUE €PWTACEIC vYid O,TI gV
KaTtaAapaivouple.
27. | O/H kaBnynthc/Tpia ouyxaiper Tougc padntég, o6tav| 1 2 3 4 5
mpoomaBolv va kdvouv pia dpactnpidtnTa (T.X. pag Acel
«UTTPAPO» ).
28. | Otav kdmoio¢ paOnTAc dwoel pia AavBaouévn amavtnon, | 1 2 3 4 5

o/n kadnynThc/Tpia pag Tov Pondd va kataAdPer To AdBog
TOU Kal vd Ppel Tn oWOoTH amdvTnon.

190




.g E
o S
3 E
o >
w 3 ¥ 9 3
F U Qa X w
© g W S x
F W T W W
29. | O1 TmeploodTepEC  epwThHoEIC Tou  umoPpdAAer o/n| 1 2 3 4 5
kaBnynthc/Tpia Twv Mabnpatikwy pag {ntolv va dwaoupe
gia amavTtnon Kai 6x1 va e§nyRooude Tov TPOTIO TTou PphKape
auTh TNV amavrnon.
30. | O/H kaBnynthc/Tpla pag civar dikaio¢ pe 6Aougc Toug |1 2 3 4 5
paenTéc.
31. | Zto udOnua Twv MaBnuatikwv TpoomaBolpe va|l 2 3 4 5
Eemepdooupe o kABe PHABNTAG Tov dAAo.
32. | Orav epyalopaocte o0c opdde¢ o10 MdONua Twv| 1 2 3 4 5
MaBnuatikyv, o/n kaBnynthc/Tpia pac evBappuvel va
ouvaywvi{opaoTe n Hia opdda Thv dAAn.
33. | Ztnv Tdén pou, kamolol padnTéc KpUPouv TIC aokhoeic kat | 1 2 3 4 5
TIC aTMAavTACEIC TOUG Yid va Ti¢ E£pouv Hovo auToi.
34. | Zto pdOnupa Twv MaBnuartikwv o/n kaBnynthac/tpla| 1 2 3 4 5
PpaBuoAoyei Th ouvepyagia pag.
35. | Kard 1n didpkela Tou padBnpato¢ Twv MaBnupamikwv |1 2 3 4 5
uTtdpxouv Ttaidid Tou KopoideUouv dAAoUC ouppadnTéc Toug.
36. | MNvwpilw mwc¢ edv TapaPpidow KATolo amoé Toug kavoviopoUug | 1 2 3 4 5
NG Ta¢ng pou Ba TIHWPENOW.
37. | Ztnv T1dén pag To pdOnua diakémTeTtar amd didpopec | 1 2 3 4 B
ataficg ou KAvouv KAmolol HabnTég.
38. | Otav kdmolo¢ pabnrti¢c kaver AdBogc opiopéva maidid |1 2 3 4 5
Ppiokouv Tnv guKaipid va Tov KOPOoTdEWYOUV.
39. | O/H kaBnynthc/Tpia katapépvel va otapathoel Ticaraliec | 1 2 3 4 5
IOV YivovTal aTnv Taén.
40. | Ymapxouv @opéc Trou dev €XOUle Ta KATAAAnNA@ VAIkadyiava | 1 2 3 4 5
vivel To pdOnua Twv Madnpuarikwy.
41. | Katd Ttn d&idpkela ToUu paBnpatoc Twv Malnuatikwv |1 2 3 4 5

agIeEpWVoUlE, OUVABWC, Aiyo Xpovo aTtnv dpxh, yid Thv
€10aywyn Tou Habnuartog.
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42. | Ymapxouv @opéC Tou To KoudoUvi KTumd yia SidAeiypanyia| 1 2 3 4 5
va ogxoAdooupe Kai To paBnua Twv Mabnuatikwy dev €xel
TeAcIWaozel.
43. | OTtav TeAclWow Wi epyacia o vwpic amo Toug ouppadntéc | 1 2 3 4 5
Hou, o/n kaBnynTAC/Tpia Hou avaBéTel auéowe KATI dAAo.
44, | Ortav o/n kaBnyntAc/Tpia kdvel kdmoia mapathpnon oe |1 2 3 4 5
KAToIoug, auToi pmopei og Aivo va {avakdvouv araia.
45, | Katd Ttn d&i1dpkela ToU paBnpatog Twv MaBnpatikwv |1 2 3 4 5
aglepwvoule, OuvABWG, Xpovo OTo TEAOC vyid Thv
avakepaAaiwon.
46. | XpeialeTal va oKe@TW APKETA TpIlv va amavthow kdmoia | 1 2 3 4 5
gpWTNON OV KAvel 0/h kKaBnynThg/Tpia pag.
47. | Ymdapxouv oTIyHéEC Katd Tn didpkeld Tou paBhuatoc Twv |1 2 3 4 5
MaBnuaTikwy Tou dev €XW KATI CUYKEKPIUEVO va KAVW.
48. | O/H kaBnynthc/Tpia pou divel TNV eukaipia va ouppeTéxw | 1 2 3 4 5
oTo Hddnua.
49. | O/H «kaBnynthac/Tpia Twv MaBnuartikwv pagc kaver |1 2 3 4 5
EPWTACEIC, OTIC OTOIEC TIPETEI va TTOUUE Th YVWHN paAg yid
éva B¢pa.
50. | ZTtnv apxh Tou paBAuarog, o/n kaBnynthc/Tpla pagc pwta| 1 2 3 4 5
EPWTAOEIC, Yia va BuunBolpe autd Tou HeAETAOAUE OTO
TponyoUHevo Hddnua.
51. | Otav o/n kaBnynthAc/Tpia pac kdavelr epwThoeig,| 1 2 3 4 5
Xpnoigomolei ekppdoei¢ mou eivar OUOKOAEG Kai dev TIG
kataAapaivw.
52. | Av 8ev kataAapaivoupe pia epwrnon, o/n kaBnyntac/tpla| 1 2 3 4 5
Hac Th Aégl pe dAAo TPOTIO WATE vd TNV KATAVONOOULE.
53. | Otav o/n kaBnynthc/Tpia pag pwrd pia epwrthon, pac diver | 1 2 3 4 5
ApPKETO XPOVO YId VA OKEPTOUHE.
54. | Otav évag pabnti¢ amavthoel AdBo¢ oc pia gpwthon, o/n| 1 2 3 4 5

kaBnynthc/Tpia pac Ppaler dAAo padnth va amavthoel Thv
gpwTnon.
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55.

OTtav dwow pia AavBaopévn amavrnon, o/n kabnyntig/Tpia
ge ponOd va kataAdpw To AdOo¢ pou Kai va Ppw Th CwoTh
amdvrnon.

[SN

w

S

(&)

56.

O/H kabnyntAc/Tpia pag emaivei 1o 810 OAOUC TOUG
padnréc, 6Tav amavrouv Hid epwTnon owaoTd.

57.

O xpoévoc mou diver o/n KaBnynthc/Tpia pou yid va
amavTAooUPE Hid epwTnon gival ToAU Aiyog Kai povo ol KaAoi
pabntéc mpoAapaivouv va okeeToUvV, yid va Ppouv Thv
amdvrnon.

58.

Ortav avrigeTwmiloupe kdmoio eumodio /i SUoKoAeudUaoTe
va AUooupe TIC aoKNoeI¢ R Ta TTPoPARUATA TTOU €XOUHE OTO
pdadnua Twv Mabnuarikwy, o/n kaBnyntic/Tpia pag Pondd
O0cixvovTdc pag €UKoAoug TPOTOUC R «KOATTa» yid vad
AUooupe auTég TIC aoknoeI¢ Kal TipoPAAUATa.

59.

O/n ka®BnynThc/Tpia Hag agAvel va OKEPTOUAOTE KAl HAG
pon®d pe TOV TPOTMO TOU va avakaAUyoupe €UKOAOUC
TPOTOUC N «KOATa» yid va AUOOUUE TIC dOKNOEIC K Td
mpoPpAAuara mou éxoupe ota MadBnuarikd.

60.

2.1a Mabnuarikd, o1 TPOTIOI A Ta «KOATIA» TTOU Hag Hadadivel
o/n ka@nynthc/Tpia pmopolUv va xphoipomoinBolv Kai ot
dAAa padnpara tng evoTnTac.

61.

O/H kaBnynTthc/Tpia pag evBappUvel va PpioKoupe TPOTTOUG
A «KOATI@», yia va AUCOUWE TIC AdOKAOEIC KAl Ta TTpoPAARpaTa
TToU pag divel.

62.

Otav o/n kadnynthac/Tpia Twv Mabnuatikwy pou HIAG
OTOUG YOVEIG HOU Yid Th Tpdodo HoU gipal Kal eyw TTapwy.

63.

Ortav kdvoupe diaywvioua, ota Mabnuarikd, TeAsiwvw oTo
XPOVvo Tou pag diverai.
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MEPOZ B

270 Uépog auTto mepiAapuPpdvovrtal Kdmoie¢ dnAwaoeig. Tia kaBe dhAwon KUKAwoe

Thv amdvthon Tou avTimpoowmelel To TI YiveTal oThv Tdén ogou oto pdadnua Twv

MaBnparikwy.

O/H kaBnynthc/Tpia Twv MaBnuatikwy pag emiotpépel diopOwpéva Ta diaywviopara
TIOU KAVOUHE

A.

m D> 0w

TO TOAU o€ pia epdopdada

TO TTOAU o€ dUo epdopddeg
To TOAU o€ Tpel¢ epdopddeg
oc éva Pnva

0&V HAC TA £MIOTPEPEI TIOTE.

O/H kabnynthc/Tpia pac e€€nyd T1 avapéver va pdBoupe amd To pddOnpa Twv
MaBnuatikwy mou Ba pag d1ddel. AuTo yivetai:

A.

B.

oc KABe pddnua

oTa TepPI000TEPA HaBhpara
KATTo1EC HOVO YOpPEC

oAU omtavia

o€ kavéva pddnua.

O/H kabnynticg/Tpia pag InTd va okepToUWE TI pa¢ PohBnoe va pdBoupe To pddnua Twv
MaBnuaTikwy TTou Kdvape. AuTo yiveTai

A.

B.

oc KABe pddnua

oTa MePIooOTEPA Hadbnpara
KATTo1EC HOVO POopEC

TOoAU oTtdvia

o€ Kavéva padnpa.
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MEPOZ I

Tlio KaTw umdpxouv Kamolec dnAwoeic. Znpsiwoe ¥ oTo koutaki Tou NAI, oTic

dNAWoEIC €KEiVEC mOU ypdgouv To TI oupPaivel othv TaAfn oou oTto HABNua Twv

MaBnparikiv, kai ¥ oTo KouTdki Tou OXI, oTIC SNAWOEIC TOU BEV TEPIYPAPOUV

auto mou oupPaivel otnv Tan oou, 0TO OUYKEKPINEVO pAONua.

OTtav o/n kaBnynThAc/Tpia emioTpéel Ta diaywviopdra:

NAI

OXI

A. | oulntd pali pou Kkai pou e€nyei Ta AdGN pou.

B. | oulnToUpe Ta AdBn Tou ékavav ol TTep1oadTEPOI HadNnTEC ThG TAEng.

. | Aéel Tolo1 paBnTég mHpav Toug YnAGTEPOUC N XapnAoTepous Pabpouc.

A.| mavw oto Siaywviopa éxel oxoAld yia To 600 KAAd Ta Thya og
oUYKpION HE TO TTPONYOUKEVO Hou diaywvioud.

E. | oulntdpe kai amogpagciloupe TI TTPETTEI va KAVW Yid vd Yivw
KaAUTEPOG/KaAUTEPN.

2T pac InTtd va kdvouue OTO OTTITI AOKAOEIC TTAPOHOIEC HE AUTEC TTOU
Kdvape AdBo¢ oTo diaywvioua.

Z. | yac divel TapOHoleC AOKAOEIC He 00EC KAvape AdBo¢ yia TteplocdTepn
e€doknon.

H. | dev Ta oxoAialoupe kaBoAou.

Tlapakarw pmopeic va ypayeig TIC wadpATNPNOEIC OOV Yid TO €PWTNHATOAOYIO N

yia Tn 31daokaAia Twv Mabnuartikwy otnv Taén oou.

................................................................................................................................................

................................................................................................................................................

................................................................................................................................................

...................................................................................................................................................

EuxapioTtoUpe oAU yia Tn ouvepydacia oag
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