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Abstract (in Greek language)

H moldmta tov oyolkdv tpoypappdtov ®uceikhig Ayoyng (PA) eoaptdtat omd moAlolg
TOPAYOVTES, e TN dOaoKAAin Vo omoTeAET Evay amd TOVG TO oNUAVTIKOVS. [a avtd 10 AdYO,
Katd T ddpkela TV televtainy 40 xpOVOV, Lo GUGTNUATIKY EPEVVITIKN TPOCTAOELN £XEL
AaPel yopo pe oKomd vo SIEPELVIAGEL TN OXECN AVAIESH oTNV TTolOTNTO TNG d1dacKaiiag Tng DA
Kot to podnolokd omoteAéopata. [Ipoonabdvtag va Katovooouy KaADTEPO TOEG TTLYES TNG
OTOTEAECUOTIKNG S1O0OCKAAING CUVEICOEPOVY GTI LAONGN YLYOKIYNTIK®OVY de&l0TNTOV, Ol
ePELVNTEG 6TO Y®PO NG PA Exovv KLplwe akolovOnoetl V0 TapdrAinieg Topeieg. Aapfdavovtog
VIEOYN TIG EPEVVNTIKEG TPOSTADEIES TOV TTpAyHaTOTOmONKAY 0 GAAQ KOPLOL YVOCTIKA
OVTIKEIEVO, L0 ORLASO EPEVVITAV ECTINCE GE YEVIKEVUEVES TTPAKTIKEG dtdaoKaAing, dnAodn
TPOKTIKES TTOL UITOPOVV VAL EPAPHOGTOVV G O TOL YVOOTIKA avtikeipeva. [Tapdia avtd, avt n
TPOCEYYION GAVIKE VO, UV AAUPAVEL VTTOYT TIG IOUTEPOTNTEG KO TIG SLAUPOPES TTOV VILAPYOVY
AVALESH GTOVG GTOYOVGS, TO TEPLEXOUEVO KOt TO GVYKEIpeVO g PA pe avtd Tov ALV
YVOOTIK®OV aviikelpévav. Katt té€to1o, Opmg, elxe avayvopilotel amd por GAAN Opado EPELYVNTAOV
g DA, n omola emkevipoOnKe og e£E1OIKEVUEVEG TTPOKTIKEG SLOACKAAING, ONAUON TPOKTUKES
mov £xovv Waitepn Asttovpyia Kot EEEOIKEVUEVT] EQOPLOYN OTAV YPNOLUOTOIOVVTAL GTO HAO UL
g DA. TTap’ OAN TN ONUAVTIKT GLVEIGPOPA TNG KaBeds amd T1g dV0 TPoceyYiGES 6TO
epeLVNTIKO Edio NG amoTeAesaTIKNG dwacKaAiog tng DA, | TapdAAnin mopeio ALTOV TOV
d00 mpoceyyicE®V 00N YNGE GE LU0 KATWG ATOCTACLOTIKY EIKOVO TOV TL OMOTEAEL TOLOTIKN
dwaockoiio ng OA.

"Exovtog w¢ 6100 Vo KaADWYEL auTd TO EPELVNTIKO KEVO, 1) TOPOVGH EpgVuva TPocTadel va
OLVOVAGEL AVTEG TIC OVO TPOCEYYIOELS Y10 VAL OIEPEVVICEL TNV TOLOTNTA, TNG ddackariog ot DA

KOl TIG EMOPACELG TNG 0T Ladnom youyokivntikov oe&lotntov. Avtn 1 e&gpedvnon kaboonyeitat



and Tpio KOpro epeLVNTIKE EpOTNUOTO. TO TPDOTO EPAOTNLO OVOPEPETAL GTT) GUVEIGPOPE
LELOVOUEVOV YEVIKEDUEVAOV Ko EEEOIKEVUEVOV TPOKTIKAOV S1000KaAING 6T pdodnon
Yyoyokvntikov deglomrav. To dedtepo apopd oty TpootiBépuevn a&io Tov TPOKHTTEL LEGH ATTO
v €€epehivnon TG KOWNG GUVEIGPOPAG TOV YEVIKEVUEVOV KOl EEEIOIKEVUEVOV TPAKTIKAOV, EVED
10 TpiTo epOTNQ EETALEL TTO1EG YEVIKEVUEVES KOl EEEIOIKEVUEVES TTPOKTIKEG IOUCKAATNG
UTTOPOLV VO SLOKPIVOVV TOVG EKTOUOEVTIKOVG OVAAOYQ LLE TO EMITEDO AMOTEAEGUATIKOTNTAS TOVG,.
INa vo amavinBovv autd to epotpata £xet cuAAeYOel pio peyddn yKapo amd dedopéva.
SUYKEKPIUEVQ, Yo v LeTPNOEl 1| LABN oM OTIC YuYOKIVITIKEG 0eE10TNTEG TOV HOONTOV,
npoypotonotonke pio apykn kot pio telikn pérpnon g enidoong tov 944 podntov 3", 41
Ko 5™ 1ééng o€ £va yoyokvntikd dokiuio, To 0moio xopnyROnKe oTNV opyf Kol 610 TEAOG TG
OYOAKNG YPOVIAS. AKOAOVO®G, TPy LOTOTOMONKAY TPEIS TAPOUTNPNOELS O1O0CKAALNG (o avdL
TPiUMVo) yia kaféva amd tovg 49 cvppetéyovreg ekmodevTikos. Kdébe mapatipnon
TPOYLOTOTOIEITO O TPELS TOPATNPNTES: EVOV TOL YPNOLUOTOI0VGE TO YEVIKEVUEVO £PYAAEIDO TOV
Avvapikod Movtélov Exmaidevtikng AToTeAeGHATIKOTNTOS KOl AAAOVS 0VO TTOV
YPNOLOTOL0VGAV 0L TPOTOTOINUEVT] £KO0CT TOL £EEIOIKELIEVOL gpyareiov «ZvoTnua Adunong
‘Epyov». EmmpdcOeta, yopnyndnke otovg pabntég Eva epotnUaToAdY10 00G CUUTANPOUATIKOG
TPOTOG LETPNOTG TNG TOLOTNTAG OOACKAAINS, GTO 0TTOi0 01 podNnTéC/nabnTpleg kolovvtay va
GUUTANPOGOLVV TOV BoBLO GTOV OTTOI0 CLYKEKPILEVES YEVIKEVIEVES KO EEEIOTKEVUEVES TTPOKTIKES
SWACKAALNG YPNOUOTOLOVVTAY At TOV/TNV EKTAOEVTIKO TOVG ota podnpata e PA. Ta
dedopéva avalvdnkay pe tn xpNonN TEGGAP®Y SIUPOPETIKOV TPOYMPNUEVOV CTUTICTIKMV
uebodwv. Ot uébodot mov apopov ot povtéda Item Response Theory kot oTic avaAdoeLg
Structural Equation Modeling mpaypoatomombnkay ya vo eAéyEovy v eykvpdTTa TS doung

KOl TIG WYOYOUETPIKES 1OLOTNTEG TOV YLYOKIVITIKOD OOKIUIOL Kol TV EPYOUAEI®V TOPATHPNOTG.



AxoroVBwg, TpaypaTomomOnkay moAd-eninedeg avaldoELS Yo va eEepevvnOel | pepovopévn
OALG Kot 1) oo KOO EMOPACT TOV YEVIKEVUEVAOV KOt EEEWOIKEVUEVOV TPUKTIKAOV IOUCKAAING
o pédnom youyokvnTikdv deE10THTOV, EVA aKolovONGe 1 avaivon d1dKkpiong, 1 oroia giye
oKomd va, KaBopIoEL TOEG TPAKTIKEG LTOPOVCAV VO SLOKPIVOLV TOVG EKTTALOEVTIKOVS BACEL TOV
EMMEOOV AMOTEAEGUATIKOTNTAG TOVG,.

Ta amoteAéopota TG EPELVOC TOV APOPOVGOV GTO TPADTO EPEVVNTIKO EPAOTNLLOL
evioyvoay amd TN U0 TO VPIGTAUEVO, EPEVVNTIKE OTTOTEAEGLLOTO TTOV VTOYPOAUUILOVV TN oNpacia
CLYKEKPIUEVMV YEVIKEVUEVOV KO EEEIOIKEVUEVOV TTPAKTIKMY GTT S100GKOAMO WYOYOKIVNTIK®OV
de€lom TV, EVO amd TNV AAAN avESEIEAV T GUVEICPOPA GAADY YEVIKELUEVOV KOt
eEEOIKEVUEVOV TIPOUKTIKAOV 01 0Toieg dev £yovv péypt oTiypng peretn0el oe tkovomointikd Paduo.
YVYKEKPLEVO, O YEVIKEVUEVES TPAKTIKES TOL TPOGAVATOAGHLOV, TNG dtayeipiong xpdvou Kot TV
TEYVIKADV EPOTNONG, KAOMG Kot 01 EEEIOIKEVUEVES TPOKTIKES TNG EMIOEIENG HoG SEEIOTNTOC Kot
NG CLVAPNG KOl CLYKEKPIULEVNG AVATPOPOSOTNONG PpédnKkay va £xovv TIc peyahdTepPES
EMOPACELS OTNV YuyokvNTiKN pabnor. Ocov apopd otV Ko GLVEIGPOPA TOV dVO THTOV
TPOKTIKOV, TO ATOTEAECHOTO £E1EAV OTL EpUNVEVONKE Eva LEYOADTEPO TOGOGTO S1OGTOPAG GTO
EMIMEDO TOL OAGKAAOV OTOV GLVOVACTNKAY O1 YEVIKEDUEVES KOl O1 EEEIOIKEVUEVES TTPAKTIKES OE
OVYKPION UE TO TOCOGTO TOV EpUNVELONKE OTAV YpNooTomOnke 0 kKéBe TOTOG TPAKTIKNG Omd
puovog tov. Emimpocheta, pio yevikevpuévn (texvikég epd@nong) kot pia e£edevpévn (modtnto
eEdoknong Tov HadnTov) TPOKTIKY S100CKOMAS NTOV 01 VO KUPLES TPOAKTIKESG TTOV LITOPOVCAY
VO KOTOVELOVY TOVG EKTTOOEVTIKOVS OTIG KOTIYOPIESG TOV TO-OTOTEAEGLATIKAOV 1) 1N-TT10-
OMOTEAECUATIKMOV EKTOLOEVTIKAOV. AGPAADS, OAL TO O TAV® OTOTEAECUOTA £YOVV OPKETEG
oNUOVTIKES BepnTikég, LEBOIOLOYIKES Ko TPOAKTIKEG EQAPLOYES, Ol omoieg cuintiovvtan poli

LLE EIGNYNOELS Y10 LEAAOVTIKT EPELVA GTO TESIO TNG AMOTEAEGLATIKNG O1daoKaAiog tng DA.
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Abstract (in English language)

The quality of school Physical Education (PE) programs depends on several factors with
key among them being actual teaching. Thus, during the last 40 years a persistent research effort
has been undertaken to investigate the relationship between teaching quality in PE and student
learning. Trying to better understand what aspects of effective teaching relate to student
psychomotor learning, PE researchers have largely pursued two parallel perspectives. Following
the lead of classroom research, a group of researchers focused on generic teaching practices,
namely teaching behaviors that cut across different subject matters. However, this perspective
seemed to ignore the particularities and differences of the PE aims, content and context from
those of classroom disciplines, something that had been recognized by the other group of PE
researchers, who have focused on content-specific teaching practices. These teaching practices
are considered to have a particular functioning and specialized manifestation when occurring in
the teaching of PE. Despite the significant input of each perspective to the research field of
teaching effectiveness in PE, their parallel course led to a somewhat fragmented picture of what
constitutes quality teaching in the field of PE.

Aiming to address this research gap, the present study attempts to bring together those
two perspectives to explore teaching quality in PE and its effects on student psychomotor
learning. This exploration is guided by three main research questions. The first pertains to the
individual contribution of certain generic and content-specific teaching practices to student
psychomotor learning. The second concerns the added value that emerges when exploring the
joint contribution of generic and content-specific teaching practices, as opposed to considering
each type of practices in isolation; and the third examines which generic and content-specific

teaching practices can discriminate among teachers based on their level of effectiveness.
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To answer these research questions, a large gamut of data were collected. In particular, to
measure students’ psychomotor growth, a pre- and post- student performance test was
administered to the 3", 4™, and 5™ grade students (N=944) that participated in the study, at the
beginning and culmination of the school year. Then, three classroom observations (one per each
trimester) were conducted for each of the 49 participating teachers. Each observation was carried
out by three observers: one using the Dynamic Model of Educational Effectiveness generic
instrument and the other two the modified Task Structure System content-specific instrument. In
addition, a student survey was also used as a supplementary measurement approach of
instructional quality, to capture the extent to which certain generic and content-specific teaching
practices were used in everyday lessons. Data were analyzed by employing four different
advanced statistical techniques. First, Item Response Theory (IRT) models and Structural
Equation Modeling (SEM) analyses were run to test the construct validity and the psychometric
properties of the student performance test and the observation forms. Then, multi-level model
analyses were run to explore the individual and joint effects of generic and content-specific
practices on student psychomotor learning, followed by the employment of a discriminant
analysis, which aimed to determine which teaching practices could discriminate among teachers
based on their level of effectiveness.

The findings that concern the first research question not only corroborated existing
research findings that underline the importance of certain generic and content-specific practices
in teaching psychomotor skills, but also highlighted the contribution of other under-explored
generic and content-specific teaching practices. Specifically, the generic practices of orientation,
time management, and questioning as well as the content-specific practices of skill

demonstration and congruent and specific feedback were found to have the largest effects on
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student psychomotor learning. As far as the joint contribution of these two types of practices is
concerned, findings showed that more teacher-level variance was explained when combining
generic and content-specific practices, as compared to that explained when considering either
type of practices in isolation. Furthermore, one generic (i.e., questioning) and one content-
specific (i.e., student quality practice) teaching practices were the two strongest practices
responsible for the allocation of teachers to the categories of most-effective or non-most
effective (i.e., typical or least-effective). All the above findings have several important
theoretical, methodological, and practical implications which are discussed along with

suggestions for future research in the field of teaching effectiveness in PE.
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CHAPTER 1: INTRODUCTION
Abstract

The quality of school PE programs depends on several factors with key among them being actual
teaching. Trying to better understand what aspects of effective teaching relate to student
psychomotor learning, PE researchers have largely pursued two parallel perspectives: one that
focused on generic teaching practices (i.e., teaching behaviors that cut across different subject
matters) and another that emphasized content-specific teaching practices (i.e., teaching behaviors
that are more pertinent to teaching PE). Although identifying the contribution of certain teaching
practices to student learning in PE, the parallel work of these two research strands led to a
somewhat fragmented picture of what constitutes quality teaching in the field of PE. Aiming to
address this research gap, the present study attempts to bring together those two perspectives by
combining generic and content-specific teaching practices to explore the quality of teaching PE
and, in turn, its effects on student psychomotor learning. This exploration is guided by the three
main research questions, which pertain to the individual and joint contribution of generic and
content-specific teaching practices to student learning as well as the extent to which certain
practices can discriminate among teachers based on their level of effectiveness. The reasons why
addressing these questions are detailed as well as the limitations of this study, which should be
considered when interpreting its findings.

The Importance of School PE and Teaching

Nowadays, the importance of engaging young children in quality Physical Education
(PE) activities becomes even more crucial, as researchers and organizations are constantly
recording increasing percentages of sedentary living, childhood obesity, and associated diseases
(Daniels, 2006; Wang & Lobstein, 2006; WHO, 2012). Given that school remains the most likely
and cost-effective place for all children to gain access to PE experiences (Kirk, 2005; McKenzie,
2007), many researchers turned their attention to the quality of school PE programs. Participation
in quality school PE programs has been underlined as prophylactic, proactive, and effective way
to combat inactivity and its negative consequences (Bailey, 2006; Bailey et al., 2009), but at the
same time, it is considered as the main vehicle to lifelong physical activity (Green, 2012).
Importantly, when starting at an early age, these quality PE experiences are even more vital, as

they contribute to the development of fundamental psychomotor skills, which, in turn, serve as a



primary mechanism that promotes engagement and adherence to a physically active lifestyle
(Griggs, 2012; Jess, Dewar, & Fraser, 2004; MacNamara et al., 2011; Stodden et al., 2008;
Trudeau, Laurencelle, Tremblay, Rajic, & Shephard, 1999).

Undoubtedly, the quality and effectiveness of school PE programs depends on several
factors, including student-, classroom-, and school-level factors (Kyriakides & Tsangaridou,
2008). However, there seems to be a consensus among PE scholars that the most important
school-related factor responsible for student learning concerns actual teaching (Siedentop &
Tannehill, 2000). In other words, what teachers do in the classroom and how they interact with
their students and the content is considered of great importance and has been shown to have
considerable effects on student achievement not only in PE (Castelli & Rink, 2003; Rink, 2009;
Silverman & Mercier, 2015), but also in various disciplines (Cohen, Raudenbush, & Ball, 2003;
Hattie, 2009; Kyriakides, Creemers, Antoniou, & Demetriou, 2010; Nye, Konstantopoulos, &
Hedges, 2004; Rivkin, Hanushek, & Kain, 2005; Seidel & Shavelson, 2007; Wright, Horn, &
Sanders, 1997). In her attempt to emphasize the significant impact the teacher can have on
student learning, Roberts (2014) states:

We can build beautiful facilities at our schools, we can receive large grants for

equipment and monitoring of activity levels, we recruit and hire administrators and

directors, but in the end, it is the work and success of the individual teacher at each

school and in each gym that determines student outcomes and learning. (p. 27)
Consequently, the fact that the vast majority of research on teaching in PE has focused on
teaching (Kulinna, Scrabis-Fletcher, Kodish, Phillips, & Silverman, 2009) or teacher

effectiveness (Silverman & Skonie, 1997) cannot be considered a coincidence; that this research



strand is increasingly growing also reveals that the field is still vibrant (Chatoupis & Vagenas,
2011).
Statement of the Problem

In their effort to better understand what aspects of effective teaching relate to student
psychomotor learning, PE researchers have attended to various instructional aspects either in
isolation or in conjunction. A close examination of this research work, suggests that PE
researchers have largely pursued two distinct perspectives; a fact recognized even in the early
1980s (Graham & Heimerer, 1981). On one hand, guided by the principle that there are
significant elements of effective teaching that are shared across domains, some PE scholars have
followed the lead of classroom effectiveness research (e.g., Brophy & Good, 1986; Dunkin &
Biddle, 1974; Rosenshine & Stevens, 1986) focusing on generic teaching practices--that is
teaching behaviors that cut across different subject matters (e.g., maximizing Academic Learning
Time (ALT), Siedentop, Tousignant, & Parker, 1982; establishing a positive classroom climate).
These scholars supported that although the context within which the PE lesson takes place may
be different, the essential teaching practices which needed to produce learning in PE are similar
to those needed in the classroom (Rink & Hall, 2008; Siedentop & Tannehill, 2000). On the
other hand, believing that each discipline has its own unique nature and specific structure that
both influence actual teaching practices (Bransford, Brown, & Cocking, 2000; Schwab, 1978;
Shulman, 1986), other researchers have claimed that PE may have unique elements of instruction.
Hence, these scholars have focused on exploring content-specific teaching practices--that is
teaching behaviors which are more pertinent to specific disciplines (e.g., for PE: demonstrating
the desired motor skill performance, Magill, 2010)--supporting that the implementation of these

practices within the discipline of PE can significantly contribute to student learning.



Despite the fact that the abovementioned research work has identified the contribution
of some discrete teaching practices (either generic or content-specific) to student learning in PE,
due to their parallel course these two research strands led to a somewhat fragmented picture of
what constitutes quality teaching in the field of PE. As Rink (2013) aptly recognizes, this
disjointed approach has led to the identification of “necessary but not sufficient” teaching
practices for student learning. Differently put, although these lines of research underlined the
important role of teachers as well as the significant effect that certain generic and content-
specific teaching practices have on student learning in PE, yet, they did not investigate how the
concurrent use of these practices during PE lessons can impact student psychomotor learning,
something that would provide a more in-depth understanding of the teaching-learning process in
PE.

Purpose of the Study

Aiming to address this research gap, the present study makes a step toward the
construction of a more comprehensive picture of effective teaching in PE, capitalizing on both
generic and content-specific teaching practices. Particularly, following the recent calls voiced by
scholars from other fields who have pinpointed the importance of exploring in more depth the
joint contribution of these two types of practices (e.g., Charalambous, Komitis,
Papacharalambous, & Stefanou, 2014; Grossman & McDonald, 2008; Hamre et al., 2013) as
well as the need for more evidence in why and how teachers matter (Konstantopoulos, 2012;
Pianta & Hamre, 2009), this study aims to combine generic and content-specific teaching
practices to explore the quality of teaching PE and, in turn, its effects on student psychomotor

learning.



Research Questions
In this context, and taking into consideration that PE should be taught using effective
teaching practices that have been shown to improve student learning (Rink, 2013; Siedentop,
2009; Tannehill & Lund, 2010), the present study seeks to answer the following research
questions:

e To what extent do generic or content-specific teaching practices contribute toward
explaining student psychomotor learning, when controlling for certain student
background characteristics?

e What is the added value of exploring both generic and content-specific teaching
practices as opposed to considering each type of practices in isolation?

e Which teaching practices (generic and/or content-specific) could discriminate among
most-, typical and least-effective teachers, and which of them contribute most to
teachers’ separation in these three groups?

Significance of the Study

Combining generic and content-specific teaching practices to address the above research
questions seems quite promising and productive for at least three reasons. First, teaching is a
very complex phenomenon (Cohen, 2011; Danielson, 2007; Silverman & Ennis, 2003), and as
such researchers do not have the luxury of being exclusive or studying instruction in a piecemeal
way. Rather, to provide a more in-depth understanding of this multifaceted phenomenon, they
need to be inclusive, considering different approaches. As Silverman, Woods, and Subramaniam
(1999) argue, while it may be more demanding to conduct such research, this would offer a much
deeper analysis of teaching and more authentic picture of the multidimensional nature of

teaching PE. Second, as it is outlined in the next section, several studies in PE as well as recent



meta-analyses in other content-areas (Hattie, 2009; Seidel & Shavelson, 2007) have shown these
practices, largely in isolation, to contribute to student learning. Thus, one can speculate that
combining practices identified to have a positive impact on student learning, might help us do
even a better job in describing instructional quality and understanding how it affects student
learning. Third, recent research findings in other content-areas (e.g., Kane & Staiger, 2012)
suggest that the correlations between generic and content-specific constructs are not as high as
those among the instruments incorporating the same type of practices. This implies that there
might be a correlation among the two types of practices, as they measure the same construct (i.e.,
instructional quality), yet, one perspective cannot substitute the other. Therefore, it seems
reasonable to assume that the combination of the two types of practices will corroborate the
assumption about the added-value of exploring simultaneously both types of practices in
exploring student learning. Taking all the above into consideration and given that, to the best of
our knowledge, no other studies have been undertaken to synthesize generic and content-specific
teaching practices to explore the association between the quality of instruction and student
learning in PE, conducting such a study seems to be highly warranted. That this study is one of
the few studies in PE with such a large teacher and student sample as well as one of few that
used more sophisticated research design and advanced statistical analyses also reveals the
significance of conducting this study.
Limitations

Apparently, this study could not be without limitations. To start, although a quality PE
program aims at developing psychomotor, cognitive, affective, and social learning domains, the
present study focused on the former, as psychomotor outcomes are considered to be the unique

contribution of PE to students’ education, since no other discipline emphasizes the development



of those skills the way PE does (Rink, 2010). However, it is acknowledged that the study could
have investigated the impact of generic and content-specific teaching practices on other learning
outcomes as well (see Mercier & Doolittle, 2013), but due to budget constraints this was not
feasible.

Second, to measure students’ psychomotor development, a criterion-reference
performance test was used, involving 13 fundamental psychomotor skills related to objectives set
in the national curriculum. Despite the fact that such tests are widely used and have been
developed and validated by international organizations to measure student achievement of the
national standards (see NASPE, 2010), yet, they are criticized for measuring decontextualized
psychomotor skills without capturing student learning in authentic contexts (Siedentop &
Tannehill, 2000). However, once validated, these tests are deemed objective and are recognized
as important indicators of achievement by educators, policymakers, and the public (Strong,
2011). In addition, due to budget constraints, students’ performance in pre- and post-tests was
coded in live conditions instead of being videotaped, something that would give the opportunity
to scorers to rewind the tape and re-assess students’ performance in cases where they were not
entirely confident about the score they have assigned. Nevertheless, the fact that students’
performance was coded in live-conditions does not impair the quality of the data, since this
approach is deemed legitimate and reliable once the employed rubrics are clear and concise
enough (Hushman, Hushman, & Carbonneau, 2015), something that was the case with this study.

Third, the study measured student performance at the beginning and end of the school
year, and by doing so it only investigated the short-term effects of teaching on student
psychomotor learning. Recognizing that students’ success may be different between the

acquisition and retention phase (Sidaway, Fairweather, Powell, & Hall, 1992), a retention test



could have also been distributed at the start of the next academic year (when at least three
months would occur between skill acquisition and test), something that would allow to test for
the long-term effects of teaching. However, due to reasons not unrelated to time and budget
constraints, a retention test was not administered to students.

Fourth, the study used live observations along with student ratings to measure teaching
quality, both of which can avoid many of the biases of self-report data and can provide objective
information (Strong, 2011). Certainly, classroom observations could have been videotaped to
enable the observers re-examine/re-assess some events that happened very quickly during real
teaching. In addition, it is acknowledged that other measurement approaches could also have
been used for capturing teaching quality, such as post-lesson interviews with each teacher, to
investigate teachers’ interpretations about the employment of certain practices. Moreover,
beyond the teaching practices, other aspects of teaching that have a significant impact on student
learning in PE (e.g., the role of the motivational climate created by the PE teacher, see Standage,
Duda, & Ntoumanis, 2006) could have also been taken into consideration. Yet, due to budget and
time limitations, it was decided not to do all the above acts.

Definition of Key Terms

Before shifting to discussing the theoretical perspectives that underpine this research
work, the key terms that are used throughout this study are defined.

Classroom Observation Instrument/System A tool that aids instructional analysis, as it helps
capture whether a teacher employs certain teaching practices, as well as the quality of the
employed practices (Wood et al., 2014).

Content-Knowledge The knowledge and skills: a) one needs to perform a task/skill (i.e.,

common content knowledge), and b) which inform how to teach a task/skill (i.e., specialized



content knowledge). Importantly, the latter form of content-knowledge should not be confounded
with pedagogical content knowledge, which also involves knowledge of students, pedagogy, and
context (Ward, 2009).

Content-Specific Teaching Practices The teaching practices that are unique to or have a
particular functioning and specialized manifestation when occurring in the teaching of specific
subject matters (Hamre et al., 2013), without this implying that they cannot occur in the teaching
of other disciplines as well.

Generic Teaching Practices The teaching practices that can be employed in teaching regardless
of the subject matter that gets taught (Hamre et al., 2013; Rink, 1999), or the learning domain
(e.g., psychomotor, cognitive, affective) that is targeted (Rink, 2010).

Student Learning A relatively permanent change in student behavior/skills which results from a
process that targets to do so (e.g., teaching) (Rink, 2010). The present study explores student
psychomotor leaning, namely the development of student psychomotor skills.

Conceptual Framework A model which encompasses variables that have been documented
through empirical studies and theoretical research as significant for student learning (Danielson,
2007).

Teaching Quality Refers to both teacher characteristics (e.g., content-knowledge, teaching
experience, in-service training) as well as teaching practices (Schacter & Thum, 2004; Singh &
Sarkar, 2015). However, following Strong’s (2011) recommendation, this study focuses only on
teaching practices, since all other teacher characteristics that affect student learning are thought
to be reflected in the practices employed by the teacher.

Teaching Practices Teacher actions (e.g., strategies, routines, moves) and interactions with

students and the content, that aim to support student learning (Core Practice Consortium, 2014).



CHAPTER 2: THEORETICAL PERSPECTIVES
Abstract

Teaching quality plays a crucial role on what and how students learn, thus, during the last 40
years a persistent researcher effort has been undertaken to investigate the relationship between
teaching quality in PE and student learning. However, this effort has mainly followed two
distinct pathways. Following Carroll’s and subsequent scholars’ seminal works, some PE
researchers have explored the effect of certain generic teaching practices on student psychomotor
learning, believing that these practices could significantly contribute to student learning
regardless of the subject matter that gets taught. Mostly by examining each generic teaching
practice in isolation or in conjunction with few others, these researchers have underlined certain
generic teaching practices as important for teaching psychomotor skills; yet, leaving unverified
the contribution of some other generic practices to student psychomotor learning. Despite its
significant input to the research field of PE, this pathway seems to ignore the particularities and
differences of the PE aims, content and context from those of classroom disciplines, something
that has been recognized by another group of PE researchers. This second group has focused on
content-specific teaching practices, namely, teaching behaviors that have a particular functioning
and specialized manifestation when occurring in the teaching of PE. Either by using
comprehensive content-specific frameworks or by examining the effect of each PE-specific
practice on student learning in isolation, these scholars have highlighted the significance of some
discrete PE-specific practices; while not conclusive results were reported for some others.
Recently few PE researchers have attempted to combine generic and content-specific teaching
practices to develop more comprehensive observation instruments and to explore how these
instruments may be associated with improved student achievement. However, these efforts are
still at a nascent level and they have not explored the effects of teaching quality on student
learning, something that the present study attempts to do.

Defining and Measuring Teaching Quality

There is consensus among all stakeholders that, although not being the sole contributor
to student learning, teaching quality is a key determinant of what and how students learn
(Cochran-Smith, 2003; Hattie, 2009), and one that deserves further scrutiny (Fenstermacher &
Richardson, 2005). Regardless of the fact that there is not a unique definition of teaching quality,
as it comprises several factors some of which are beyond the range of control of the teacher
(Fenstermacher & Richardson, 2005), it could be argued that teaching quality refers to both
teacher characteristics (e.g., content-knowledge, teaching experience, in-service training) as well

as teacher actions and interactions with their students and the content during actual teaching in
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the classroom (Schacter & Thum, 2004; Singh & Sarkar, 2015). However, as Strong (2011)
argues, when studying teaching quality, the main research emphasis should be on teacher actions
and interactions with students and the content, since all other teacher characteristics that affect
student learning are thought to be reflected in those actions and interactions.

Guided by this principle, researchers during the last 40 years have undertaken concerted
efforts to more thoroughly examine teaching practices and understand how they might relate to
student learning. A series of what are defined as process (i.e., teacher and student behavior) —
product (i.e., student learning) studies have been conducted in the field of PE, and through the
employment of different measurement approaches, these studies have identified several teaching
practices to be related to student psychomotor learning (Rink, 2009).

Systematic observation is considered to be the foundation on which these research
efforts have been built (Siedentop & Tannehill, 2000), as it offers a direct method to quantify the
quality of teaching practice by measuring observable teacher actions (e.g., strategies, routines,
moves) and interactions with students and the content (Core Practice Consortium, 2014; Joe,
Tocci, Holtzman, & Williams, 2013). Once validated, observations can avoid many of the biases
of self-report data (Strong, 2011) and can provide objective information that has strong internal
validity (McKenzie & van der Mars, 2015). To stress the merit of this promising research
method for measuring instruction, Goldhaber and Antony (2007) have wondered whether “it is
even possible to judge teachers’ effectiveness using measures other than direct observations of
their teaching” (p. 134).

It is exactly for this reason that over the past four decades, PE scholars and researchers
from other fields have developed several conceptual frameworks and/or associated classroom

observation systems to explore the association between quality of teaching and student learning.
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By conducting a closer examination to these attempts, one can notice that this research effort
mainly followed two parallel perspectives, with some researchers attending, largely in isolation,
to generic teaching practices, while others focusing on content-specific teaching practices.
The Two Parallel Research Perspectives

Generic Conceptual Frameworks

Generic teaching practices refer to basic behavioral dimensions of instruction that are
relevant and observable across disciplines and whose frequent proficient enactment can lead to
advancements in student learning (Hamre et al., 2013; Rink, 2003). In other words, these
behaviors can be employed in teaching regardless of the subject matter that gets taught (Rink,
1999) or the learning domain (e.g., psychomotor, cognitive, affective) that is targeted (Rink,
2010), as their employment does not seem to be affected by the content or the kind of learning
under consideration. For instance, take the teaching practice of increasing ALT for students
(Siedentop et al., 1982). Regardless of the type of targeted learning objective, maximizing the
time that students are appropriately engaged in subject-matter related tasks is expected to
contribute to student learning. The rationale underpinning the attempt to identify common
instructional practices that cut across different subject matters is nurtured by the belief that there
are significant elements of effective teaching that are shared across domains (e.g., classroom and
time management, orienting students toward learning goals, creating a pleasant classroom
environment). These practices seem to mainly require general pedagogical knowledge (Rink,
2013), which is not informed by any content-specific considerations (Shulman, 1987).

Following this perspective, Carroll (1963) tried to develop a generic conceptual

framework that could map effective teaching in all subject matters. His model of school learning

is typically considered the starting point of modeling instructional effectiveness (Scheerens &
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Bosker, 1997). Despite the fact that his model included “quality of instruction” as one of the five
factors which were expected to explain variations in educational achievement, as Carroll (1989)
later admits, this factor needed further elaboration. This expansion emerged later, through the
development of several other models or principles of effective instruction (e.g., Brophy & Good,
1986; Creemers, 1994; Dunkin & Biddle, 1974; Rosenshine, 1983; Rosenshine & Stevens, 1986),
which as many PE researchers admit (e.g., Rink, 2013; Silverman, 2011; Ward, 2013) have, in
turn, influenced research in the field of PE. Despite their differences in structure, the majority of
these models involved some common fundamental teaching practices (e.g., increasing student
practice time, asking good questions, presenting the content in a clear manner, structuring the
content, providing feedback), which influenced researchers in several fields and urged them to
investigate the contribution of those practices to student learning in their own respective field.

During the last decade, a more systematic attempt has been undertaken to develop more
comprehensive conceptual frameworks and classroom observation instruments incorporating
generic teaching practices. This persistent work has led to the development of several generic
frameworks, mainly used in “core” content-areas such as Mathematics and Language Arts (see
Strong, 2011). Three notable examples of such theory-driven and evidence-based frameworks,
which have been influential in the field of effective teaching, are briefly described below. First,
frameworks that have been developed in Europe (DMEE) are presented; then, frameworks
developed in the USA (FfT and CLASS) are considered. Despite the absence of studies utilizing
these frameworks in exploring teaching quality in PE, each of the three selected frameworks (or
modified versions of them) has theoretically or empirically been linked with PE teaching.

The first framework, the Dynamic Model of Educational Effectiveness (DMEE,

Creemers & Kyriakides, 2008), is a multilevel model with factors contributing to student
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learning situated at four nested levels: student, classroom, school, and system. At the classroom
level, which is the focus of this study, the model includes eight teaching factors, each of which
can be measured along five different dimensions (see Table 2.1). The cross-tabulation of the
eight teaching practices with the five dimensions yields forty different instructional aspects that
are used to unpack the complex phenomenon of teaching. For example, the teaching practice of
orientation is measured in terms of: a) the duration of orientation tasks that took place during a
lesson (frequency), b) whether these orientation tasks referred to just a certain aim of the lesson,
the entire lesson or even the unit/a series of lessons (focus), c) the juncture in the lesson (e.qg.,
introduction, core, end of the lesson) during which this task occurred (stage), d) the quality of the
orienting information (e.g., typical, related to lesson’s aims, students specify the aims of the
lesson) (quality), and f) the extent to which student background characteristics were taken into
consideration when providing such information (differentiation).

Using the precursor of this multi-level model (i.e., Creemer’s model, 1994) in PE,
Kyriakides and Tsangaridou (2008) found that generic factors (e.g., time management)
associated with student achievement in other content-areas (e.g., Mathematics and Language
Arts) were also associated with achievement in psychomotor learning; leading to the conclusion
that generic models of effectiveness could be used for evaluating the quality of PE teaching.
Moreover, in other content-areas, teachers were found to be clustered into different stages
according to the forty different instructional aspects of DMEE. Particularly, teachers clustered at
lower stages were found to be less effective in promoting student learning compared to teachers
situated at higher stages (Kyriakides, Archambault, & Janosz, 2013; Kyriakides, Creemers, &

Antoniou, 2009).
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Table 2.1

Description of the Eight Classroom Factors and the Five Dimensions of the Dynamic Model of

Educational Effectiveness ?

Teaching Practice

Dimension

Time management: is concerned with the organization and management of the
classroom environment and learning time and thereby the maximizing of
instructional time and student engagement.

Classroom learning environment: involves five elements: a) teacher-student
interactions, b) student-student interactions, c) student treatment by the teacher, d)
competition between students, and e) classroom disorder. Specifically, it refers to
the establishment of on-task behavior through teacher-student or student-student
interactions. It is also concerned with teachers’ attempts to create an efficient and
supportive environment for learning in the classroom (e.g., establishing rules and
persuading students to respect and abide by the rules).

Structuring: concerns teacher’s structuring of the tasks and materials to facilitate
students’ memorizing of information and learning (e.g., beginning a lesson with
overview and/or review of objectives, outlining the content to be covered, signaling
transitions between lesson parts, calling attention to main ideas, reviewing main
ideas or providing summary reviews at the end of the lesson). It also examines
whether instructional tasks’ or lessons’ difficulty level is gradually increased.

Application: refers to the opportunities provided to students to practice and apply
the new information through seatwork or small-group tasks. It is also concerned
with the number and the difficulty/complexity level of application tasks given to
students and whether these tasks are used as starting points for the next step of
teaching and learning.

Questioning: comprises five elements: a) the type of questions (i.e., mixed of
product and process questions) posed by the teacher, b) the wait time after
questions are posed, c¢) the clarity of the questions, d) the appropriateness of the
difficulty level of the questions, €) the way teachers deal with student responses to
questions.

Teaching modeling/Learning strategies: is concerned with the extent to which
teachers help or encourage students to use strategies and/or develop their own
strategies that can help them solve different types of problems.

Orientation: relates to providing the importance/objectives for which a specific
task or lesson or series of lessons take(s) place and/or challenging students to
identify the reason(s) for which the lesson involves a particular activity.
Orientation process has the potential to make tasks and lessons meaningful to
students and encourage their active participation in the learning process.

Classroom assessment: refers to teacher behaviors that aim to collect information
about student knowledge and skills, identify student needs and evaluate teacher’s
own practice. It is also concerned with the extent to which this information is used
for formative rather than summative purposes, and whether parents are informed.

Frequency: refers to how
often and how long a
teaching practice is present
in a classroom.

Focus: concerns the
purpose(s) for which an
activity takes place and the
specificity of activities.

Stage: relates to the phase
of the lesson (e.g.,
introduction, core, end of
the lesson) that a teaching
practice takes place,
assuming that teaching
practices need to take
place over a long period of
time to ensure their effects
on student learning.

Quality: takes into account
that the functioning of a
teaching practice may
vary, and thus, it captures
the properties of a specific
teaching practice, as these
are discussed in relevant
literature.

Differentiation: pertains to
the extent to which
teaching practices are
adapted to the specific
needs of (groups of)
students.

Note. # Based on Creemers and Kyriakides (2008).
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The second framework, the Framework for Teaching (FfT, Danielson Group, 2013),
aims to define what teachers should know and be able to do in pursuing the work of teaching. By
doing so, it divides teaching into four main domains (i.e., planning and preparation, the
classroom environment, instruction, and professional responsibilities) with 22 components
overall. Each component is explicitly described and involves a different number of elements,
which serve to further define the component; yielding 76 total elements of teaching quality. For
example, as can be seen from Table 2.2, when rating the “classroom environment” domain, the
observer should assign a score (i.e., unsatisfactory, basic, proficient, distinguished) for each of
the five components under consideration (i.e., creating an environment of respect and rapport,
establishing a culture for learning, managing classroom procedures, managing student behavior,
organizing physical space), having in mind the discrete elements that each component involves.

Despite not used in the field of PE, this instrument was part of recent scholarly
discussions. Particularly, Rink (2013) underlined that the domains and components of the FfT
can certainly be employed for evaluating PE lessons, cautioning, however, for the descriptors
being used. As she warns, if FfT is to be used with any validity in PE, the descriptors and
examples of this generic instrument need to be suitably adapted for PE lesson conditions. Such
an attempt was undertaken by the stakeholders in Singapore who developed the Physical
Education Lesson Observation Tool (PELOT), by adapting FfT’s descriptors to be suitable for
PE lessons. However, no studies have been found employing this instrument to assess PE lessons.
In other content-areas, a series of studies showed small to moderate correlations between scores

obtained through FfT and student achievement gains (Strong, 2011).
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Table 2.2

Outline of the Two out of Four Domains of the Framework for Teaching Model ?

Domain Component Element
. o Teacher interactions with students, including both words and
- Creating an .
environment of respect actions
« Student interactions with other students, including both words and
and rapport .
actions
. Importance of the content and of learnin
- Establishing a culture * 1mp . . . g
. o Expectations for learning and achievement
for learning S
e Student pride in work
The . .
o Management of instructional groups
Classroom g group

Environment

- Managing classroom
procedures

- Managing student
behavior

- Organizing physical
space

Management of transitions
Management of materials and supplies
Performance of classroom routines

Expectations
Monitoring of student behavior
Response to student misbehavior

Safety and accessibility
Arrangement of furniture and use of physical resources

Instruction

- Communicating with
students

- Using questioning
and discussion
techniques

- Engaging students in
learning

- Using assessment in
instruction

- Demonstrating
flexibility and
responsiveness

Expectations for learning
Directions for activities
Explanations of content

Use of oral and written language

Quality of questions/prompts
Discussion techniques
Student participation

Activities and assignments
Grouping of students

Instructional materials and resources
Structure and pacing

Assessment criteria

Monitoring of student learning

Feedback to students

Student self-assessment and monitoring of progress

Lesson adjustment
Response to students
Persistence

Note.  For space purposes this table presents only two domains of the FfT, which are directly
observable during the teaching process. For more information about all four domains and 22
components see Danielson Group (2013).

17



Finally, the third framework, the Classroom Assessment Scoring System (CLASS, La
Paro, Pianta, & Stuhlman, 2004), was originally designed to observe and assess emotional and
instructional elements of quality in early childhood educational environments. In recent years,
the framework has been expanded to tap instructional quality in elementary school and middle-
grades. Particularly, the latest version of this model focuses on three domains of classroom
characteristics (i.e., emotional climate, management, and instructional support), each having a
different number of distinct components, creating 13 overall teaching components that are used
to capture instructional quality (see Table 2.3). In addition, a fourth domain (i.e., student
outcomes) that refers to student engagement is also scored separately from the three domains.

In the field of PE, this instrument was used by Ko (2008) to describe elementary
physical educators’ teaching practices and to provide insights into why teachers choose these
practices in their lessons. However, despite the fact that the CLASS allowed for distinguishing
teachers into two distinct profiles depending on the teaching practices they used (i.e., profile A
involved teachers who scored high in both management and student outcome domains, while
profile B included teachers who scored low in emotional climate, management and instructional
support domains), Ko concluded that the instructional support domain seemed to have a gap in
determining the quality of instruction in PE, calling for further investigation of the feasibility of
this domain within PE lessons. Interestingly, Ko’s conclusion seems to resonate with Rink’s
(2013) abovementioned concern about the descriptors included in generic instruments. Yet, as
was the case with the other two generic instruments, CLASS dimensions were found to be
significantly related with students’ academic outcomes in other content-areas (Allen et al., 2013;

Mashburn et al., 2008).
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Table 2.3

Description of the Three Domains and Thirteen Teaching Components of the latest version of

CLASS®

Domain

Teaching Component

Emotional
Climate

- Positive climate: relates to teacher’s enthusiasm, enjoyment and emotional connection with the
students and the nature of students interactions.

- Negative climate: refers to evidence of anger, hostility, or aggression that the teacher and/or
students exhibit in the classroom.

- Sensitivity: pertains to teacher actions showing the degree of his/her responsiveness to students’
academic and emotional needs as well as the establishment of a secure environment within which
students can be voluntarily engaged in.

- Regard for student perspectives: concerns the extent to which the activities as well as teacher’s
interactions with students take into consideration student’s interests, motivations and points of
view.

- Overcontrol: is concerned with teacher’s flexibility related to students’ interest and classroom
schedules and the extent to which teacher encourages autonomous behavior in students.

Management

- Behavior management: concerns the degree to which the teacher monitors, prevents and
redirects student behavior.

- Productivity: relates to how well students understand and implement classroom routines as well
as the degree to which teacher ensures maximum time in productivity learning activities.

- Instructional learning formats: is concerned with the way teacher engages students in activities
and facilitates activities to maximize learning opportunities.

- Classroom chaos: is related with teacher’s inability to manage children misbehavior, leading to
chaotic environment.

Instructional
Support

- Concept development: refers to the extent to which the teacher promotes higher-order thinking
and problem solving.

- Quality of feedback: is related with teacher’s responses that aim at extending students’ learning
and understanding.

- Language modeling: concerns the quality and quantity of teacher’s use of language stimulation
and language-facilitation techniques during interactions with students.

- Richness of instructional methods: refers to the use of strategies that promote student’s deeper

and more complex thinking and understanding of material.

Note. ® Based on the original CLASS from La Paro, Pianta, & Stuhlman (2004) as well as the
latest version from Hamre et al. (2013).

Comparing the abovementioned frameworks, one can notice that despite the differences

in their structure and the descriptors they use, all three frameworks include several common

teaching practices (e.g., establishing a positive classroom climate to facilitate learning, time

management, dealing with students’ responses), whose contribution to student psychomotor

learning has been verified through several past and recent research works, as described below.
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Research Findings on the Contribution of Generic Teaching Practices to Student
Psychomotor Learning

Despite the fact that research on teaching in PE has followed the lead of classroom
research in general (Gusthart & Sprigings, 1989; Metzler, 2014; Rink, 2010), comprehensive
generic observational frameworks, such those described above, were scarcely used by PE
scholars to examine the relationship between instruction and psychomotor learning. However,
researchers in the field of PE have investigated the effects of discrete generic teaching practices
on student psychomotor learning through several process-product studies. The findings of these
studies presented below and summarized in Table 2.4 are organized around the eight factors of
the DMEE, the most up-to-date multilevel model of educational effectiveness (Scheerens, 2013),
and the one selected to be used in this study.

Time management. As previously mentioned, time management includes practices
such as maximizing student time on task, minimizing transition time and finishing the lesson on
time. In other content-areas, this factor has been found to be among the most strongly related to
student learning outcomes (Muijs et al., 2014; Muijs & Reynolds, 2003). In the field of PE,
studies investigating time management mainly focused on teachers’ work to maximize the
academic learning time (ALT). Particularly, capitalizing on the ALT construct used in the
classroom setting, Siedentop et al. (1982) designed the corresponding instrument for measuring
time management in PE (ALT-PE). As van der Mars (2006) reports in his review chapter on time
and learning in PE, the ALT-PE or variations thereof used in several studies with methodological
differences, showed a consistent positive relationship between amounts spent by students on
ALT and their psychomotor learning. These findings were corroborated by more recent studies

showing that more effective teachers maximize time devoted to student motor-involvement at an

20



appropriate level of difficulty with activities relevant to the goals of the their lessons, compared
to their less effective counterparts (Kyriakides & Tsangaridou, 2008).

In addition, other studies exploring time management in PE focused on the aspect of
minimizing transition and waiting time through the use of effective routines. As early as 80s, in
analyzing the structure of tasks in PE lessons, Tousignant and Siedentop (1983) added a task that
served the function of transitioning students from point to point. Subsequent studies, examining
transitions and student waiting in lines in PE lessons, found that each of transition and waiting
time accounts for 15-25% of class time (Rasmussen, Scrabis-Fletcher, & Silverman, 2014;
Siedentop & Tannehill, 2000). Unsurprisingly, then, researchers deemed the use of effective
transitional and organizational routines as imperative for effective teaching of PE lessons.
Transitional and organizational routines consist of predefined teacher actions, which are
established by the teacher, to effectively manage waiting time or the time spent on transitions
among managerial or instructional tasks (e.g., student grouping strategies, distribution of
equipment) (Rink, 2010). Such routines were examined through a series of studies, showing that
effective teachers establish and use transitional routines from the beginning of the school year
(Fink & Siedentop, 1989), and that less effective teachers have greater wait time than more
effective (Constantinides, Montalvo, & Silverman, 2013; Hickson & Fishburne, 2004).

The classroom as a learning environment. Rendering classroom an efficient and
supportive learning environment is another generic teaching practice that teacher effectiveness
research has consistently found to distinguish between more and less effective teachers (Muijs &
Reynolds, 2001). This factor comprises two types of instructional aspects. First, it involves
teaching practices pertain to classroom management, such as treating all students fairly or

minimizing disruptive behavior (Creemers & Kyriakides, 2008). Second, it encompasses teacher-
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student (e.g., adapting instructional tasks, building interpersonal rapport, providing the
appropriate amount of feedback, motivating students) and student-student interactions, which are
important components of classroom climate (Li, 2015). Although not directly related to the
content to be taught, establishing and maintaining an orderly and effective learning environment,
creates the necessary conditions for effective teaching and learning (Rasmussen et al., 2014;
Rink, 2013; Siedentop & Tannehill, 2000).

Research findings showed that many of the characteristics of effective management in
the classroom hold true for the PE environment as well, and they have been identified as critical
components of effective teaching. For instance, communication and establishment of clear rules,
routines, and expectations for behavior from the first days of the school year, have been found to
ensure smooth operation of the classroom and minimal disruptive behaviors throughout the
school year (Fink & Siedentop, 1989; Hickson & Fishburne, 2004; Jones, 1992; O’ Sullivan &
Dyson, 1994; Siedentop, 2002). These routines can save valuable teaching time, as in some cases
administration/class management time was found to be higher than 20% of total class time
(Bevans et al., 2010; Kelder et al., 2003; Simons-Morton, Taylor, Snider, & Huang, 1993).
Similarly, researchers have found that teachers’ behaviors intended to hold students accountable
were positively related with increased levels of students’ physical activity (Schuldheisz & van
der Mars, 2001), and ALT-PE (Hastie, 1994).

As far as the teacher-student interactions are concerned, these have been systematically
measured through the use of the Cheffers’ Adaptation of Flanders’ Interaction Analysis System
(CAFIAS) (Cheffers & Mancini, 1989), an observational instrument that allows researchers to
measure both verbal and nonverbal teacher and student interactions. Several studies employing

this tool found that teachers mainly used direct methods of teaching, and they were not actively
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engaging students in the learning process (e.g. Anderson & Barrette, 1978; Cheffers & Mancini,
1989). In addition, research in PE showed that students’ perceived motivational climate can
influence their conception of ability, which in turn positively impacts on student’s effort (Li &
Lee, 2004). In other words, the quality of teacher-student and student-student interactions can
contribute to better engagement and learning among students in PE (Li, 2015).

However, as far as the element of feedback is concerned, research findings in PE have
been inconsistent, not always supporting feedback as an essential element of teaching that
promotes psychomotor learning (Lee, Keh, & Magill, 1993). A plethora of research studies have
investigated this relationship, with some reporting that more effective teachers typically provide
more feedback than less effective teachers (e.g., Phillips & Carlisle, 1983), while others showing
a non-significant direct relationship (e.g., Silverman, Tyson, & Krampitz, 1992). What
complicates matters more is that what appears to be the right amount of feedback to promote
learning for one student might inhibit learning for another (Lee et al., 1993). This inconsistency
in research findings may be due to two main reasons. First, feedback is a broad and
multidimensional concept; hence, deciding what it is about feedback that influences student
psychomotor learning is hard. Second, these different results are partly due to different
methodological approaches pursued to study this relationship (Silverman, 1994). For instance,
early studies focused on experimental teaching units, usually with novice teachers, which lasted
for very short periods of time, often not long enough to obtain a reliable sample of behavior,
while several other studies did not control for student skill level and number of practice trials
(Lee et al., 1993), both of which have been found to have a significant impact on student

psychomotor learning.
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As a consequence, to effectively and reliably study if and how teacher feedback
contributes to student psychomotor learning, a clear and explicit description of the specific
components under investigation should be made by researchers, who should ensure that the
pursued research methods are appropriate. Having in mind the abovementioned results, and
thinking that the effectiveness of feedback may be subject-matter specific for PE (Silverman et
al., 1992), some researchers focused on certain aspects of feedback (e.g., congruency and
specificity), something that is discussed when considering content-specific teaching practices.

Structuring of tasks and materials. Another generic teaching practice concerns the
way in which teachers structure the tasks and materials to support student learning. This teaching
practice refers to two elements of teacher behavior: a) facilitating memorizing of information
(e.g., by repeating main ideas), promoting recognition of the relationships between parts and
understanding how these parts create an integrated whole (e.g., by providing summary reviews at
the end of the lesson or connecting previous lessons to the lesson of the day); and b) gradually
increasing the difficulty level of the assigned tasks during the lesson or series of lessons
(Creemers & Kyriakides, 2008). In the field of PE teaching, scholars have emphasized the
importance of including both elements of this teaching practice in every PE lessons. However,
although in classroom effectiveness research both elements were found to be important for
student learning (Brophy & Good, 1986; Hattie, 2009; Rosenshine & Stevens, 1986; Scheerens
& Bosker, 1997), in PE only the latter aspect has been adequately supported through research
findings.

Particularly, sequencing practice in progressive levels of difficulty has been shown to
significantly enhance psychomotor learning and motivation, especially for low-skill students,

given that task difficulty was appropriate for the learner (French et al., 1991; Hebert, Landin, &
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Solmon, 2000). In both studies under consideration, scholars concluded that students need to
practice simpler variations before practicing a final, complex task, as this helps them develop the
necessary prerequisite skills before practicing the more difficult task.

On the other hand, as far as the former element of the structuring factor is concerned
(i.e., structuring comments) further research is needed to better understand its effect on student
psychomotor learning, since the review of studies examining the contribution of this element
yielded only two research works: the early study of Silverman, Tyson, and Morford (1988) and
the recent study of Rasmussen et al. (2014). Specifically, Silverman et al. (1988) found a
relationship among teacher’s communication of what was going to occur during the lesson or
provision of reviews of what occurred and student psychomotor achievement. Similarly,
Rasmussen et al. (2014) found a positive and significant relationship between the introduction to
a lesson and the amount of appropriate and total practice trials students received. Trying to
understand the above relationships, Rasmussen et al. (2014) claimed that the structuring
comments framed subsequent instruction, helped students focus on the impending tasks, and
prepared them to achieve success. In addition, these researchers found that teachers spent an
average of about 12% of lesson time in closure activities and in reviewing the day’s events and
objectives.

Nevertheless, despite the scarce empirical evidence that confirm the impact of the above
element on student psychomotor learning, scholars deemed structuring practices to be
particularly important in PE. As they argue this teaching practice can help students remember the
main learning cues/critical aspects of the emphasized skill and understand how the skill can be
later used in a game situation or in other contexts, thus making practice more meaningful. As

Siedentop and Tannehill (2000) and Metzler (2011) argue, closure should be an integral part of
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every PE lesson, as it provides an opportunity to the teacher to not only bring together the parts
of the lesson, but also make sure students understand the key ideas of the lesson, and to assess
their feelings about the lesson.

Application. Turning to application, DMEE defines this teaching factor as the
opportunities provided to students to practice and apply the emphasized skills. Moreover, it
explores whether these practice opportunities have a progressively difficulty level. However, this
latter part of the definition seems to overlap with the structuring element of gradually increasing
the difficulty level of lesson activities (discussed above), thus the emphasis here will be paid
only on the former element.

Through the examination of this instructional aspect in PE, researchers confirmed the
results of classroom effectiveness research. Specifically, more effective teachers were found to
provide more and a larger variety of instructional tasks during their PE lessons than the least
effective (Constantinides et al., 2013; Rasmussen et al., 2014; Silverman, Subramaniam, &
Woods, 1998). As Silverman and Mercier (2015) explain, when teachers change instructional
tasks more frequently, students get more on-task and appropriate practice, which equals to
increased total practice trials, which in turn lead to student psychomotor development.

Teacher questioning. Teacher questioning is a generic teaching practice that only
recently has become an integral part of the effective PE teacher’s repertoire (Metzler, 2011).
Despite that effective questioning is one of the most widely studied aspects of teaching in
classroom effectiveness research (Muijs et al., 2014), it has received inadequate research interest
in PE, apparently because PE researchers considered this teaching practice more pertinent to
teaching cognitive rather than psychomotor outcomes. Questioning refers to posing different

types of questions (i.e., process and product) in a clear manner and at appropriate difficulty
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levels and giving students time to respond. In addition it involves the identification and
remediation of student misconceptions and deal with student responses (Creemers & Kyriakides,
2008).

Yet, beyond some research efforts that provided some descriptive statistics regarding
the use of questioning techniques (e.g., Thorburn & Seatter, 2015; Zeng, Leung, Liu, & Hipscher,
2009), PE research has only examined the impact of some of those elements when it comes to
tactical awareness teaching—that is the ability to select the appropriate responses to solve
tactical problems that arise during a game. Within this research field, the practice of questioning
has received great research attention and it has been underlined as a critical teaching skill
(Gubacs-Collins, 2007; McNeil, Fry, Wright, Tan, & Rossi, 2008; Pearson & Webb, 2008),
without however being correlated with student psychomotor learning. As Metzler (2011) argues,
when teachers employ different types of questions and offer adequate wait time for every student
to come up with an answer, they can promote learning not only in the psychomotor domain, but
in cognitive domain as well. However, as far as the development of psychomotor skills is
concerned, the robustness of questioning practice needs empirical validation.

Teaching modeling/Learning strategies. Modeling, as defined in the DMEE, concerns
the degree to which teachers encourage students to use strategies and/or develop their own
strategies to solve different problematic situations (Creemers & Kyriakides, 2008). This teaching
practice seems to be more consonant with constructivist theories, teaching higher-order thinking
skills and problem-solving. Hence, the emphasis is on the development of student skills that will
help them organize their own learning (i.e., self-regulation) and on the achievement of the new

goals of education such as the development of meta-cognitive skills (Panayiotou et al., 2014).
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As was the case with questioning, PE researchers have investigated the impact of the
abovementioned elements of modeling on student psychomotor development mainly via the
Teaching Games for Understanding approach (Rovegno & Dolly, 2006). This approach engages
students in games that are constructed so that a tactical problem would emerge for the students,
who are then encouraged by the teacher to solve the problematic situation. Teaching students via
this approach found to have a positive impact not only on students’ psychomotor development
(e.g., Alison & Thorpe, 1997; Harrison et al., 2004; Turner & Martinek, 1999), but also on
students’ tactical awareness (e.g., Chatzipanteli, Digelidis, Karatzoglidis, & Dean, 2014; Nevett,
Rovegno, & Babiarz, 2001; Nevett, Rovegno, Babiarz, & McCaughtry, 2001), and it was found
to be as effective as the skill teaching approach (Harrison et al., 2004).

There are, however, and a few notable research works which explored the impact of
modeling practice via metacognitive prompting on students’ psychomotor development. Both
Lidor’s (2004) and Chatzipanteli and Digelidis’s (2011) studies concluded that students’
performance was positively and significantly influenced when teachers provided students with
learning strategies. Similarly, in their review article on modeling and demonstration, Hodges and
Franks (2002) argued that in the early stage of acquisition, it may be more successful to teach
participants via an implicit and discovery learning method instead of using explicit learning
strategies.

Orienting students toward learning goals. Influenced once again by the findings of
classroom effectiveness research, PE scholars have postulated the generic practice of orientation
to be an effective teaching principle when delivering PE lessons. Having in mind that classroom
effectiveness research emphasized the role of teacher in explaining the reason and making

explicit the importance of engaging students in certain activities as well as in providing
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opportunities to students to identify the merit of engaging in lesson activities (Brophy & Good,
1986; Creemers & Kyriakides, 2008), PE scholars considered this teacher role suitable for PE
lessons as well. As constructivist theories support, when the goals of the lesson are made clear to
the learners, then, not only the instruction and student practice become highly focused on the
emphasized skills, but also learning becomes meaningful (Siedentop & Tannehill, 2000).
However, as a PE research community we still lack empirical evidence to support to what extent
and in what particular ways this teaching practice contributes to student psychomotor learning.
Student assessment. Although the contribution of student assessment is considered
crucial in other subject matters (De Jong, Westerhof, & Kruiter, 2004; Kyriakides, 2005), in PE
it represents another teaching practice that was not adequately explored. As Rink (2010)
mentions, student assessment can serve two purposes, the formative and the summative purpose.
The formative purpose is considered more beneficial to student learning rather than the
summative (i.e., simply attributing final grades to students), as it includes the use of appropriate
techniques to collect data on student knowledge and skills and the use of these results to inform
students about their progress as well as teacher’s own teaching (Siedentop & Tannehill, 2000).
Although assessment in PE is generally accepted by scholars as an important teaching practice
for student psychomotor learning (e.g., Kniffin & Baert, 2015; Matanin & Tannehill, 1994; Nye,
Dubay, Gilbert, & Wajciechowski, 2009), research on the impact of assessment (and especially
its formative purpose) on student psychomotor learning is relatively limited (Hay, 2006). This
cannot be dissociated, however, from the fact that assessment is hardly performed in PE (Wright
& van der Mars, 2004), as teachers—especially elementary school teachers—find assessment the
most difficult aspect of their role and the area in which they feel the least competent (Morgan &

Hansen, 2007).
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Despite the limited research outcomes on this issue, some research studies regard
assessment as an important teaching practice for student psychomotor learning, without, however,
measuring its contribution to student learning. For example, Mintah (2003) found that PE
teachers perceived the use of assessment to positively enhance the self-concept, motivation, and
skill achievement of their students, although reporting that they spent more time in planning to
incorporate this element in their teaching. In another study, MacPhail and Halbert (2010) found
that when assessment was used, teachers and students strongly claimed that student learning in
PE was improved. Similar findings were reported by Ni Chroinin and Cosgrave (2013), who
found that the teachers participating in their research believed that the inclusion of assessment in
PE lessons impacted positively student learning. What is obvious from the above work, however,
is that student learning was not measured; rather it was just based on self-reports. Thus, more
empirical validation of this teaching practice is needed through studies that will use
observational data to measure student assessment and pre- and post-tests to measure student
learning.

Summary. Taking into account all the above research findings concerning the
contribution of generic teaching practices to student psychomotor learning, four major
observations can be made. First, comprehensive frameworks involving generic teaching practices
have scarcely been used to examine the contribution of these practices to students’ psychomotor
learning. Although the practices incorporated in these frameworks seem to be appropriate for
evaluating PE lessons, researchers seem to avoid using them in PE research, because the
descriptors incorporated in these frameworks might have a different meaning in PE than in other
disciplines (Metzler, 2014). As Strong (2011) admits, due to the fact that generic frameworks

have been largely designed to measure the quality of “classroom” subjects (e.g., Mathematics or
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Language Arts), they may suffer from being too general and insensitive to the particular
demands of other disciplines and fail to asses strategies that are specific to a given content-area.
For example, as Rink (2013) underlines, what is good grouping and management in, say,
Mathematics, is not necessarily good grouping and management in PE; similarly, what is
considered an effective teaching practice in English Language Arts, might not be as effective in
PE. Why this might be the case has not only to do with the fact that definitions of teaching
effectiveness can never be content-free (Ward, 2013), but also with the instructional
particularities of PE context, which are further explained in the next section.

Second, as it is obvious from the above research findings, some generic teaching
practices (e.g., time management, rendering classroom an efficient learning environment) seem
to have a significant impact on student psychomotor learning. Third, the contribution of other
generic teaching practices to student psychomotor learning needs to be verified by more research
studies in the field of PE, which will corroborate existing research findings. For instance,
although deemed as important teaching practices, orientation, student assessment and some
elements of structuring have not been adequately investigated and correlated with student
psychomotor development. Despite highlighted as important teaching practices by classroom
effectiveness research, as several PE scholars warn (Gusthart & Sprigings, 1989; Silverman et al.,
1988, 1992), the contribution of generic teaching practices obtained from other disciplines
should be tested in the PE environment, since such transfer of results could be problematic, given
the different objectives the PE targets and the particularities of PE context.

Fourth, what largely seems to be missing from the above research findings is a close
consideration of the content of PE and the requirements that teaching PE imposes on teachers.

This, in fact, was a gap that different scholars identified for generic teaching practices at least
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three decades ago (e.g., Shulman, 1986; Stodolsky, 1988), urging researchers to attend to the
disciplinary demands of teaching certain subject matters. As Bransford et al. (2000) contend, the
interplay between content knowledge and pedagogical knowledge contradicts the “one size fits
all” models and the commonly held misconception that effective teaching consists of a set of
general teaching practices which apply to all disciplines. This becomes particularly true, when
considering that the knowledge, skills, abilities, and attitudes students are expected to develop in
various subjects are quite different, requiring teachers to employ different kinds of instructional

practices to achieve these various goals (Stodolsky, 1988; Stodolsky & Grossman, 1995).
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Table 2.4

Summary of the Studies Exploring the Contribution of Generic Teaching Practices to Psychomotor Learning ®

Generic Elements of Stage of Schooling and
Teaching Teaching Study Parti?:ipants: Teachgrs ©) Methods/Procedures PerfOE_T::I:/ZZ ﬁ; g Main Results
Factor Factor Students (St)
e Time devoted to student motor-
P d involvement at an appropriate level of
Kyriakides . Three 4Q-minute live classroom crriiéggn-?g:et;ence difficulty with aCti\./i.tieS rglevant to the
Py Elementary: 4" grade  observations per teacher were perforRale o goals of lesson positively impacted
Academic Tsangaridou T: 49 generalists con_ducted apd analyzed using a (Locomotor, non- st_udent learning.
Time Learmn (2008) ' St: 1142 revised version of the ALT-PE locomotor. and » Time devoted to classroom -
: g system. . ! . management, transitions and waiting
management  Time (ALT- manipulative skills) negatively impacted on student
PE) learning.
o A consistent positive relationship was
van der Mars Review study. ° found between amounts spent by
(2006) ' students on ALT-PE and their
psychomotor learning.
Ten 40-minute videotaped ) )
Secondary: 10" grade  Classroom observations per teacher Students” Academic » Teacher feedback intended to
Hastie T: 3 specialists were conducted and analyzed using ~ Learning Time captured influence student performance and
(1994) St: 3 classes (class size  the Anderson’s Physical Education with the second version teacht_er intervening interactions were
averaged 26 students)  Teachers’ Professional Functions of the ALT-PE system associated with higher amounts of
observational system. (Volleyball unit) ALT-PE.
o The findings are inconsistent and do not
Teacher- always support feedback as an essential
The Student, Lee, Keh, & element of psychomotor learning.
classroom Student- Magill Review study. ° Teacher feedback has not always been
as a learning Student_ (1993) related to increased athevement.
. Interactions However, more effective teachers
environment  proyiding typically provide more feedback.
feedback) Students’ accumulated
Experimental Design. Four 40/45- ~ Mmoderate to vigorous
: Secondary: 7" grade minute lessons. Event and interval  Physical activity captu- * Encouragement, prompts, and
Schuldheisz T- 1 specialist recording of two supervisory red with live use of feedback provided by the teacher
& van der St: 8 “low active” conditions: System for Observing directly affect_ed target stu(_ients’ o
Mars (2001) ) : Fitness Instruction Time  Moderate to vigorous physical activity

target students

a) passive supervision
b) active supervision

(SOFIT) (Basketball
unit)

levels.
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Table 2.4 Continued

Generic Elements of Stage of Schooling and
. Performance Measures .
Teaching Teaching Study Participants: Teachers (T) Methods/Procedures (Task/Skill) Main Results
Factor Factor Students (St)
Experimental Design. Four groups:
a) Final-test: practiced the actual
skills, b) Progression: practiced a P e The Progression and Criterion groups
. I e re- and post- . .
. oth fixed number of trials in a specific had higher post-test scores, suggesting
Secondary: 9™ grade . - AP performance test . o .
French et al., ; practice progression, c) Criterion: that sequencing practice in progressive
T: - . . (AAHPERD- o
(1991) . was required to obtain an 80% levels of difficulty enhances
St: 53 - Volleyball serve and :
success rate at the first and second set skills) psychomotor learning when task
Sequencin level of difficulty in the practice difficulty is appropriate for the learner.
q g - ;
practice in progression, d) Control: did not
progressive practice the emphasized skills.
levels of Experimental Design. Three e .
difficulty . . groups: a) Part-to-whole: practiced  Success (outcome) and ~ * £o3Y-to-difficult task progressions
Tertiary education . . : . positively affected success and
Hebert, T- 4 oroficient tennis four tasks gf increasing complex_lty appropriateness appropriateness of student practice
Structurin Landin, & I. P q of the serving motion, b) Extension:  (correct serving tr?gls P
g Solmon players an d instruct practiced four tasks of increasing motion) of student L ' killed stud benefited f
of tasl_<s and (2000) g):.pgglence instructors difficulty of achieving the outcome  practice trials (Tennis . bovr\]/-s ille Stﬁ Ients dene |te_ rom
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Scrabis- T: 10 (not specified) | Successful and found among the initiation-
. essons) per teacher were conducted - . .
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comments . . - - - .
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) . - . Volleyball forearm .
(1988) St: 202 amount of time spent in various : pass achievement.
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variety of nides T: 20 (10 specialists ;DQIS%;‘S rg:qg;igelg?/;);?gigr:gigg q Successful and e A significant positive relationship was
Aoplication instructional 400 o and 10 generalists) and analp ed using two codin inappropriate/unsucces found between the number of tasks and
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Table 2.4 Continued

Generic Elements of Stage of Schooling and
Teaching Teaching Study Participants: Teachers (T) Methods/Procedures Perfor_lnjankc/es:gl Itleasures Main Results
Factor Factor Students (St) (Tas i
Rasmussen,  Elementary: 3" grade Two 30-minute wd_eotap«::-d Appropriate/ - . .
. ) o classroom observations (indoor e A strong positive relationship was
Scrabis- T2 10 (not specified) lessons) per teacher were conducted Successfj and found between the number of tasks and
Number and Fletcher, & St: 90 (nine randomly and anal pzed using duration and napprop iate/unSigges the amount of student appropriate (and
variety of Silverman selected students in event-re():/ording ingstruments for sfulgractige trials total) practice trials PP
Application instructional (2014) each class) both teacher and student behaviors. (variSgedi detimiiipe)
(continued) tasks Secondary: 7", 8" and
provided to Silverman 9" grade Two 30-minute videotaped Appropriate/
students ! T: 8 specialists classroom observations (indoor Successful and e The number of tasks correlated with
. Subramania . . . . , .
(continued) St: 72 (three target lessons) per teacher were conducted inappropriate/unsucces low-skilled students’ appropriate (and
m, & Woods . . . - . ;
(1998) students at each skill and analyzed using a task sful practice trials total) practice trials.
level--i.e., low, medium, instrument. (variety of activities)
high--per teacher)
Teacher i ) ) ) _ )
questioning
Pre- and post-
Experimental Design. Two groups performance test
. Secondary: 8" & 9" P : gn. TWo groups s AHPERD-Basketball .
Alison & per teacher: . . e TGfU groups improved more than the
grade . . passing and shooting - - .
Thorpe : - a) skill-based teaching approach . skill-based groups in all areas of skill
(1997) T 2 specialists b) Teaching Games for accuracy skills and development
St: 96 on derstané’in o oach Henry-Friedel Field pment.
gapp Hockey test-shooting
accuracy & speed skills)
Using . . . . Pre-, midterm- and post-
Teaching Teaching T«Iertlary educa_t lon Experlmen'FaI Design. Two groups performance test o Neither teaching approach was
- . T: 3 (had previously per teacher: . . -
modeling/ Games for Harrison et . . . (AAHPERD-Volleyball superior. A significant improvement
Learnin Understandi  al. (2004) playing volleyball ) skill-based teaching approach set-up, passing and on skills tests was found for both
strategie?s ng approach . expeensy b) Teaching Games for serviﬁépskills gede groups
(TGFU) St: 182 Understanding approach Stanley spike test)
Experimental Design. Three groups  Pre- and post- * ;iG:]gr %rr?zgztsr%?r:r? ds%r;;filr::antly
Secondary: 6" & 7" (two groups per teacher and a performance test exgecution than the tecrﬁ)ni uegteachin
Turner & rade y: control group): (Henry-Friedel Field aooroach and the controlqrou during
Martinek gl' 2 specialists a) technique teaching approach Hockey test-dribbling, pggt-test game play Howgverpno g
(1999) st 71 b) Teaching Games for ball control, tackling, significant differences in hockey skill

Understanding approach
c) control group

evading an opponent and

shooting skills) development (accuracy & speed) were

found among the treatment groups.
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Table 2.4 Continued

Generic Elements of Stage of Schooling and
. Performance Measures .
Teaching Teaching Study Participants: Teachers (T) Methods/Procedures (Task/Skill) Main Results
Factor Factor Students (St)
Experimental Design. One group. > -
T il per st s 1 Tl b
included five consecutive attempts). sc%res of the second trial and those of
Chatzia- Before first trial, students were Performance test the first trial. with d trial’
nteli &p Secondary: 7" grade directed to pay attention to the (AAHPERD- beinlr;i rﬁzr’ Yrv;\e ;Tﬁ:ﬁ srilrz IS sfr?;te s
Digelidis T: 2 specialists shooting act-to feel the movements.  Volleyball serving meta%o ?liti\)e uestion grom F;Sy
(2311) St: 236 During the second trial, each time skill). Five consecutive uided gtudentgto assesg ther$15elves
students performed a service, they attempts per student '?hink about their failed executions an] q
had to answer a written question- modify their strategy and performance
naire designed for enhancing meta- to execute more sugc)éessfull)l the skill
cognitive activity. y :
Experimental Design. Four groups:
a) The 5-SA group was instructed to
Teaching apply five sequential steps: readying,
modeling/Le Meta- imaging, focusing attention,
arning cognitive executing, and evaluating, b) The
strategies prompting awareness group was directed to pay Pre- and post-
(continued) attention 1§ the shootihg act, to feel performance test ¢ |t was found that the 5-SA group and
the movements, and to use kines-
. (Basketball-free throw the non-awareness groups performed
- thetic cues that were related to the . .
Secondary: 7" grade . shooting skill) (two more accurately than the awareness
. - . shooting task and the performance -
Lidor (2004) T: 1 specialist - blocks of ten free and the control groups. The findings
. environment, c) The non-awareness : . - .
St: 56 throw shots during pre- imply that learning strategies can

group was taught to preplan the
shooting motion, to focus attention
on the most related to the task
specific cue and the environment,
and to let the movement flow, d) The
control group was not exposed to
any strategy, but was provided with
additional technical explanations on
shooting and foul shooting.

test and three blocks of
ten free throw shots
during post-test)

facilitate accuracy of performance
when applied during PE classes.

Orienting stu-
dents toward
learning goals

Student
assessment

Notes. * The above review table is not exhaustive.
® Where review articles are presented, studies that preceded those reviews are not mentioned in the table.
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Content-Specific Conceptual Frameworks
Acknowledging that PE differs from other subject matters in terms of the aims to be

achieved, the content to be delivered, and the context within it takes place, another group of PE
scholars turned their attention to teaching practices that are more pertinent to teaching the subject
matter of PE (Metzler, 2014). As Smith (1983) argues, the aims to be achieved and the content of
each subject matter mediate teachers’ interactions with their students. Differently put, what is to
be delivered and achieved largely determines the teaching practices that a teacher will employ. In
the case of PE, the main focus is on the psychomotor development of the student (Rink, 2003).
Although aiming at all four learning domains (i.e., psychomotor, cognitive, affective, and social),
PE pays particular attention to student’s psychomotor development, as learning occurs through
movement, and through this movement, PE targets to develop the other three learning domains as
well.

Beyond the aims and the content, PE also differs from other subject matters in terms of
the context within it takes place, which, undoubtedly, provides more challenges for the teacher
than a classroom environment does (Pickup, 2012). These instructional particularities of PE
context relate to teachers’ need of changing from one variation of a task to another, the large and
open space within students are constantly moving, often times with equipment, and the
possibility of injuries (Lindsay, 2014; Rink & Hall, 2008).

Influenced by all three abovementioned factors (i.e., aims, content, and context),
research on teaching in PE has also turned its attention to teaching practices that are more
pertinent to teaching the subject matter of PE (Metzler, 2014). These practices are regarded as
content-specific, either because they are unique to or have a particular functioning and

specialized manifestation when occurring in the teaching of specific subject matters (Hamre et al.,
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2013), without this implying that they cannot occur in the teaching of other disciplines as well.
For instance, demonstrating how to perform a motor skill by providing selected learning cues in
PE (Rink & Werner, 1989), using and connecting representations in Mathematics (Hill et al.,
2008), capitalizing on texts in Language Arts (Grossman et al., 2010), selecting and adapting
historical sources in History (Fogo, 2014), and engaging students in investigations in Science
(Kloser, 2014) could be regarded content-specific teaching practices.

Contrary to generic teaching practices which are regarded as content-free, and if a
teacher is not using them in one content-area, it is very likely that he/she is not using them in
other content-areas (Ward, 2013), content-specific practices demand enhanced content
knowledge to be effectively employed. In other words, taking into consideration the recent
conceptualization of content-knowledge in PE (Ward, 2009), what seems to be needed from
teachers to effectively implement such content-specific practices is both the knowledge and skills
of appropriately performing a skill (i.e., common content-knowledge), and the knowledge and
skills that represent how to teach that skill (i.e., specialized content-knowledge). As explained
below, when discussing the contribution of each content-specific teaching practice to student
psychomotor learning, these two forms of content-knowledge, individually or jointly, influence
the successful employment of content-specific teaching practices in a direct or indirect manner,
and in turn, advance student psychomotor learning (Iserbyt, Ward, & Li, 2015; Ward, Kim, Ko,
& Li, 2015).

The outcome of PE scholars’ attempts to identify such practices was the development of
some influential classroom observation instruments encompassing content-specific teaching
practices. Three notable examples of such PE-specific instruments are described below. First,

frameworks that are considered precursors of the more comprehensive content-specific
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instruments in PE are presented (OSCD-PE); then, more comprehensive content-specific
frameworks are considered (QMTPS; TSS).

The first framework concerns the Observation System for Content Development-
Physical Education (OSCD-PE) (see Rink, 2010), originally developed by Rink in 1979 to
explore the way teachers structure and present the content of their lessons. As can be seen from
Table 2.5, according to the model, a teacher should apply the four main task dimensions (i.e.,
informing, refining, extending, applying/assessment) during a PE lesson, to ensure smooth
transition across instructional tasks, and in turn, support student’s gradual development of the
emphasized psychomotor skill. Rink’s seminal work on content development, in terms of the
focus of the motor task, has largely influenced subsequent research works in the field of PE, as it
is outlined in the next section.

Table 2.5

Description of the Five Task Dimensions of the OSCD-PE ?

Task Dimensions

- Informing: relates to the task(s) that describe(s) a skill or a movement concept with no
focus other than just to do it. It is usually presented first in a sequence of tasks.

- Refining: is concerned with task(s) that focus(es) on helping students qualitative improve
the mechanics of the lesson’s main psychomotor skills.

- Extending: refers to task(s) that alter(s) the conditions under which practice is performed,
PE Lesson Content  tynjcally to make practice more complex or difficult.

Development - Applying/assessment: refers to usually competitive task(s) that require(s) practice in
situations similar to those in which emphasized skills will be used in games or other
performance settings.

- Repeat: concerns the simple repetition of the previous task with no changes.

Task Progression-

Note. # Based on Rink (2010).

The second content-specific instrument concerns the Qualitative Measures of Teaching
Performance Scale (QMTPS), developed by Rink and Werner (1989), and later validated by
Gusthart, Kelly, and Rink (1997). This instrument was designed to observe selected
characteristics of task presentation, student responses, and teacher feedback during PE lessons

(see Table 2.6). Despite including a generic teaching practice under the category of task
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presentation (i.e., clarity of task presentation), this instrument mainly focused on content-specific
instructional aspects (i.e., demonstration of the desired movement skill, use of appropriate
learning cues to enhance demonstration, use feedback to direct student attention to the critical
learning cues). In addition, this instrument captures the congruency of students’ responses (i.e.,
whether students practice the skill as described by the teacher). As was the case with the OSCD-
PE instrument, the contribution of QMTPS’ teaching elements to student psychomotor
development has also been scrutinized, something that is discussed in the next section.

Table 2.6

Description of the Three Domains of the QMTPS ?

Domain Instructional Aspects

- Clarity: refers to whether teacher’s verbal explanations/directions communicated a
clear idea of what to do and how to do it.
- Demonstration: relates to the visual information modeling the desired movement

skill.
Task - Appropriate number of cues: is concerned with the degree to which the number of
Presentation learning cues presented was sufficient without overloading the student.

- Accuracy of cues: concerns the degree to which the learning cues presented were
technically correct.

- Qualitative cues provided: refers to the verbal information provided to students on
the process of the desired movement/performance.

- Specific congruent feedback: captures the degree to which teacher feedback during

FTe za;cbhaecrk student performance was congruent (matched) the focus of the task (i.e., the correct
execution of the desired movement skill).

Students - Appropriate to the focus: refers to the degree to which student responses are on

Responses stated task.

Note. # Based on Werner & Rink (1989).

The third PE-specific instrument, the Task Structure System (TSS), was originally
developed by Siedentop and his colleagues in ‘90s, based on Doyle’s (1986) model, according to
which teaching is organized around two intertwined major structures: a) the learning structure
which is served by the instructional function, and b) the order structure which is served by the

managerial function. Drawing on the PE teaching effectiveness literature and incorporating and
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refining aspects from the two abovementioned content-specific instruments, Siedentop and his
researcher team tried to develop a more comprehensive content-specific instrument to capture
teaching quality in PE. In particular, TSS consists of five main dimensions (see Table 2.7): type
of episode, task progression, task explicitness, teacher’s accountability, and congruency and
quality of students’ responses, each consisting of a specific number of codes. As can be observed,
the dimension of task progression includes another type of task (i.e., cognitive task) compared to
OSCD-PE, and teacher’s accountability expanded to capture teacher’s overall supervision of
students’ practice during an instructional task compared to QMTPS’s dimension of teacher
feedback. In addition, beyond the congruency of student responses, this instrument captures also
the appropriateness of student trials, a dimension which is deemed as the ultimate PE teaching
skill (Rink, 2003; Silverman, 2011), as most other instructional features affect psychomotor
learning through their influence on student practice. This instrument was later used in several
research works (e.g., Dyson, Linehan, & Hastie, 2010; Jones, 1992; Siedentop, Doutis,
Tsangaridou, Ward, & Rauschenbach, 1994) to explore teacher’s organization and presentation
of PE content and students’ responses to teacher’s instruction.

Conducting a closer examination of the above content-specific observation instruments,
one can notice that researchers considered certain teaching practices (e.g., task progression in
terms of the focus of the motor task) as particularly important for teaching PE (i.e., content-
specific), and they consistently incorporated them into their observational instruments. In
addition, several other researchers, having in mind that these teaching practices could have a
significant impact on student psychomotor development, investigated their individual
contribution, in separated studies, using only parts of the abovementioned instruments. Thus, in

what follows, the main research findings that emerged through these studies are outlined (and
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Table 2.7

Description of the Five Main Dimensions of the Task Structure System ?

Dimension Codes
e Management: refers to issues that are not relevant to the instructional activities (e.g., roll taking,
. announcements, disciplinary issues).
Type of episode:

captures whether
students are
engaged in an
instructional or
non-instructional
episode.

e Transition: pertains to teacher behaviors that aim to organize the class (e.g., grouping students,
distributing equipment).

e Waiting: relates to the time that students are waiting to perform a task (e.g., waiting in line for a turn,
waiting for the next teacher direction).

o Warm up/Recovery activity: captures the start-of-class warm up period and/or the end-of-class cool
down/recovery period, during which students are engaged in such activities and intensity levels that no
skill improvement is likely to occur.

e Instructional: concerns activities/tasks that target the lesson’s main psychomotor objectives.

Task progression:
explores the way
teachers develop
the content of their
lessons in terms of
the focus of the
motor task. It
distinguishes
instructional
episodes into five
task types.

o Cognitive: concerns the task(s) during which students are not engaged in any practice/physical
activity, but their role is to attend to the teacher’s presentation of information about the lesson’s
content/objectives; pose/answer questions; discuss how to solve a problem or make a decision; sum up
the lesson’s basic knowledge or skills; or attend to whole class feedback.

¢ Informing: relates to the task(s) that describe(s) a skill or a movement concept with no focus other than
just to do it. It is usually presented first in a sequence of tasks.

¢ Refining: is concerned with task(s) that focus(es) on helping students qualitative improve the
mechanics of the lesson’s main psychomotor skills.

o Extending: refers to task(s) that alter(s) the conditions under which practice is performed, typically to
make practice more complex or difficult.

o Applying: refers to usually competitive task(s) that require(s) practice in situations similar to those in
which emphasized skills will be used in games or other performance settings.

Task explicitness:
is concerned with
the extent to which
an instructional
task has been

o Implicit: refers to a task description that is vague and lacks specificity, but implies a set of conditions
or a criterion.

o Partially explicit: relates to a task description that includes information about the task itself and the
conditions under which to practice the task, but not a criterion for success or completion.

o Fully explicit: pertains to a task description that includes information about the task itself, the

explicitly conditions under which to practice the task, and some criterion/criteria by which success and/or
described. completion can be judged.

o No supervision: refers to teacher behavior that relates to other chores than monitoring or supervising
Teacher’s students’ involvement.

accountability:
refers to teacher’s
overall supervision
of students’
practice during an
instructional task.

e Monitoring: relates to teacher behavior that is mostly watching students to practice without
encouraging or providing them with feedback.

¢ Reinforcement: pertains to teacher behavior that reinforces students’ practice, by encouraging them to
continue practicing and by making positive comments for their trials.

o Specific and congruent feedback: refers to teacher feedback during practice that is specific and
congruent with the appropriateness/correctness of practice (i.e., correct application of learning
cues/critical elements of the desired movement skill) and the focus of the task.

Congruency and
quality of students’

responses: concerns

the extent to which
student trials are
congruent with the

teacher’s description

of task and
appropriate.

e Stated: relates to student response that is congruent with teacher’s description of task.

o Modified up: refers to student deliberate modification of task to make it more difficult or challenging.

¢ Modified down: refers to student deliberate modification of task to render it easier or less challenging.

o Off task: relates to student behavior that is completely unrelated to the task description.

e Appropriate: pertains to an acceptable form of practice in terms of the technical features of the
performance and its success within the context.

e Inappropriate: pertains to unacceptable form of practice in terms of the technical features of the
performance and its success within the context.

Note. ? Based on Siedentop, Doutis, Tsangaridou, Ward, & Rauschenbach (1994).
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summarized in Table 2.8), either emerging from the use of the abovementioned content-specific
instruments as developed or the use of parts of them.
Research Findings on the Contribution of Content-Specific Teaching Practices to Student
Psychomotor Learning

Task progression. The way in which teachers develop and present the content during a
PE lesson has been a key content-specific instructional aspect considered by PE scholars
(Siedentop & Tannehill, 2000). As early as 1979, Rink created the OSCD-PE instrument to
explore how teachers develop the content of their lessons in terms of the focus of the motor task
(see Table 2.5). Task progression or content development refers to teacher’s ability to plan and
sequence the lesson’s movement tasks in such a manner that would facilitate learning (Rink,
2010), and it is considered a content-specific teaching practice for PE, as it can be informed by
teacher’s (specialized) content-knowledge (Tsangaridou, 2006; Ward, 2009). This, in fact, was
supported by a recent study (Ayvazo & Ward, 2011), which found notable differences in task
adaptations (e.g., refining, extending) even among within teachers, when the latter were asked to
teach two units: a strong unit and one in which they did not feel particularly competent. What
differentiates task progression from structuring factor of DMEE is that the former does not only
involve sequencing students’ learning experiences from simpler to more complex or from easier
to harder. Rather, it is a measure of the teacher’s ability to combine the progression of practice
with the quality of performance and the integration of application experiences (Rink, 2010) (see
four main types of instructional tasks: informing, refining, extending, and applying; Table 2.7).

Studies examining the task progression pattern during a lesson have reported interesting

findings. Perhaps, one of the most significant and consistent findings was that, although an ideal

sequencing of tasks could not be found (Rink, 2010), when refining tasks were employed,
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psychomotor learning was enhanced (Masser, 1987; Pellett & Harrison, 1995a; Rikard, 1992;
Rink, French, Werner, Lynn, & Mays, 1991). This was not surprising for at least two reasons.
First, refining tasks are considered the building blocks of successful skill development (Hastie &
Siedentop, 1999), since they aim at improving the quality of a skill. Second, when students are
engaged in refining tasks they have the opportunity to practice the skill from a different
perspective, and in doing so, they do not become frustrated and they persevere with practice
(Silverman, 2009). Adding to that point, Rink (2010) underlines that when students are engaged
in a cycle of refining-extending instructional tasks there is a high probability for those students to
satisfactorily develop the emphasized skill.

Alas, however, as Tannehill, van der Mars and MacPhail (2015) note, refining tasks are
the most neglected type of instructional tasks. In several research works, teachers were found to
rarely ask students to engage in refining tasks, with perhaps a few exceptions all sampling one
teacher (e.g., Dyson et al., 2010; Dyson & Strachan, 2004; Hastie, 2000): in general, they
initially present informing tasks, then add extensions, and finally provide applying tasks
opportunities (Hastie & Siedentop, 1999; Jones, 1992; Rikard, 1991; Ward et al., 2015)—a
sequence that can be partly attributed to teachers’ insufficient content knowledge (Siedentop,
2002, 2009).

Nevertheless, more research work is needed to further and deeper examine how the
application of this quartet of instructional tasks, could contribute to student’s psychomotor
development. Particularly, a key question that remains unaddressed is whether the teachers who
use a larger variety (or all four) of those types of instructional tasks during their daily lesson,

have better student outcomes than those who do not.
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Demonstration of the desired movement skill. As was the case with task progression,
demonstration also seems to be informed by teacher’s content knowledge (mainly common
content-knowledge), as it requires knowing how to correctly perform the technique (i.e., critical
elements) of a psychomotor skill (Ward, 2009). Contrary to other disciplines, “in physical
education settings words alone don’t tell the story” (Veal & Anderson, 2011, p. 42).
Demonstrating how to perform a motor skill gives students the opportunity to watch a model
performing the desired movement, transforming, in that way, the abstract concept of the
emphasized skill to something more concrete and tangible (Hunt, Wiseman, & Touzel, 2009;
Valentini, 2004). Importantly, what differentiates this practice from teaching modeling and what
makes it a content-specific one, is the essential emphasis on the skill’s basic learning cues (few
words or a phrase). Demonstration is considered to become even more powerful when it is
simultaneously accompanied with some basic learning cues, which help students better
understand the desired movement to be practiced (Landin, 1994; Metzler, 2011). Learning cues
are pieces of information that compress the different parts of a movement skill into few words or
a phrase, which, in turn, direct students’ attention to what is relevant in a response (Belka, 2002;
Magill, 2010; Metzler, 2011). For example, when teaching students how to dribble a basketball,
the teacher can direct their attention to pushing the ball with their upper finger pads, bouncing
the ball below their waist level, and keeping their heads up and their eyes forward (Krause,
Meyer, & Meyer, 2008; Paye & Paye, 2013).

Prior studies have documented, in isolation and in conjunction, the role of effective
demonstration and concise learning cues for student PE learning. For example, investigating only
the contribution of visual demonstration, Horn, Williams, Hayes, Hodges, and Scott (2007)

found that the participants who observed a video demonstration concerning throwing a ball
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toward a target, performed better than their counterparts who did not observe the video. On the
other hand, examining only the contribution of learning cues to student learning, Masser (1993)
found that learners improved their performance and maintained that improvement over a 3-
month period when their teachers directed their attention to a critical learning cue of the
emphasized movement.

Similar results were also found when investigating the joint contribution of
demonstration and verbal cues. A recent study showed that demonstration of key features of
manipulative skills along with presentation of related learning cues (as a part of the task
presentation dimension) played one of the most significant contributing roles in increasing
students’ manipulative skill competency (Chen, Zhu, Mason, Hammond-Bennett, Colombo-
Dougovito, 2016). A result that was corroborated by other research works as well, which found
that students who received full demonstration accompanied with succinct learning cues
performed better than their counterparts who received a partial demonstration or no
demonstration at all (Janelle, Champenoy, Coombes, & Mousseau, 2003; Kwak, 2005; Werner &
Rink, 1989). Moreover, in their meta-analysis, Ashford, Bennett, and Davids (2006) found that
demonstration is effective for both the acquisition of the form and the performance outcome of
the desired movement; yet, the researchers noted that demonstration seems to be particularly
efficient for the former, a result that was replicated in another subsequent study (Ram, Riggs,
Skaling, Landers, & McCullagh, 2007).

Specific and congruent feedback. A content-specific teaching practice, which is highly
related with the practice of skill demonstration and it has received significant research attention,
concerns the extent to which feedback provided during student practice is specific and congruent.

Once again, this teaching practice is informed by teachers’ content-knowledge, and specifically
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by both the common and specialized knowledge, since teacher not only needs to know the
critical elements of the skills to provide this type of feedback, but also he/she should be able to
discriminate and correct students’ errors of technique (Ward, 2009). As mentioned in a previous
section, finding that feedback did not consistently have a significant impact on student
psychomotor learning (Lee et al., 1993), researchers in the field of PE opted to divide the
multidimensional concept of feedback into smaller segments and examine what it is exactly
about it that influences psychomotor learning. In other words, considering that each form of
feedback serves a different purpose in the instructional setting (Rink, 2010), and that some forms
are more powerful than others (Hattie, 2009), researchers selected to investigate those aspects of
feedback that could be particularly important for teaching psychomotor skills.

Specifically, some scholars opted to investigate the specificity and congruency of the
individualized feedback provided during student performance. This type of feedback targets the
quality of student performance, by narrowing students’ attention to the emphasized learning cues;
consequently, it was deemed to be more significant than the general feedback (Lee et al., 1993).
In essence, specific and congruent feedback gives information about student performance that is
directly related to what the learners have been asked to focus on. In addition, it is important that
this type of feedback be provided during student performance, as once the performance is
completed, the teacher will not have permanent products of student motor performance, as it
happens in other disciplines.

Beyond the rules of thumb that have been provided by scholars (i.e., specific and
immediate feedback are more effective than general and delayed feedback, respectively, see
Metzler, 2011), some research evidence exists supporting that this kind of feedback can have a

positive impact on student psychomotor learning. Specifically, teacher specific and congruent
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feedback found to be supportive for both low- (Rikard, 1991) and high-skilled students (Pellett &
Harrison, 1995b), helping them improve their immediate practice success (Oslin, Stroot, &
Siedentop, 1997; Silverman, Kulinna, & Crull, 1995). Likewise, Silverman et al. (1992) found
that descriptive feedback (i.e., description of an error without evaluation) and prescriptive
feedback (i.e., description of how to make performance better) or combination thereof were
related to student achievement; a relationship previously supported by students participated in De
Knop’s (1986) study, who evaluated specific feedback as a sound and desirable teaching practice
to improve learning. In addition, despite not confirming the above consistent relationship, Rikard
(1992) concluded that this type of feedback is important for skill acquisition when combined
with other learning conditions (e.g., feedback following extending and applying tasks), whereas
Sariscsany, Darst, and van der Mars (1995) found that specific feedback had a significant
positive impact on on-task performance, but not on total or successful trials. Moving this
research effort a step forward, Burzycka-Wilk (2010) examined the effect of visual congruent
feedback provided to students through the use of gestures, finding that students who received
congruent feedback demonstrated a more accurate technique. Nevertheless, due to limitations
pertain to the above studies, these research findings are not conclusive and more relevant studies
are needed to corroborate the relationship among teacher’s specific and congruent feedback and
student psychomaotor learning.

Task explicitness. Another PE-specific teaching practice refers to the extent to which
the teacher is explicit in presenting the instructional tasks. As opposed to other subject matters,
in PE, students do not have a written description of what to do in the next task, but they usually
listen to the teacher providing verbal directions. Thus, these directions have to be fully explicit to

help students engage in appropriate practice. Unlike clarity in presenting a task, which concerns
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the extent to which teacher’s verbal directions communicate a clear idea to students of what to do
and how to do it, explicitness is mostly concerned with the extent to which teacher directions
communicated to students a criterion by which successful performance can be judged. Thus, to
be fully explicit, teacher directions must communicate to students three critical aspects: a) the
content of the task (i.e., the skill to be practiced); b) the organization of the task (i.e.,
arrangements of time, space, people, and equipment); and c) the goal orientation of the task (i.e.,
the qualitative or desired aspect of the skill to be practiced) (Rink, 2010). In other words, when a
task is less than fully explicit, it becomes ambiguous, since almost any answer can become
acceptable. Accordingly, students may not be 100% focused on what the teacher wants them to
achieve, since they might be more interested in the final result, rather than how the skill is
performed (Metzler, 2011; Rink, 2010). As Ward et al. (2015) mention, the accurate description
of tasks requires common content knowledge; thus this teaching practice was deemed content-
specific.

However, research findings pertaining to the effect of this teaching practice on student
psychomotor learning in real settings have been mixed, calling for further investigation. Despite
the fact that some studies have documented task explicitness to be an effective teaching practice
that produces higher rates of on-stated-task behavior (e.g., Silverman et al., 1995; Tousignant &
Siedentop, 1983), other studies did not report such a clear relationship (e.g., Silverman et al.,
1998). A basic point in these latter studies was that what eventually determines the work that
students accomplish, is not the explicitness of task description, but the subsequent supervision
and accountability of student practice (Hastie & Siedentop, 1999).

Increasing quality of student practice trials. The final content-specific teaching

practice concerns teachers’ ability to maximize quality practice opportunities by increasing the
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appropriate student practice trials. Undoubtedly, practice is essential to learning, but if students
do not perform the assigned task as described by the teacher or if they perform it
inappropriately/unsuccessfully because the task is too difficult, they will not learn (Silverman &
Mercier, 2015). Therefore, the effectiveness of teachers’ behavior inextricably depends on what
the students are doing. Unsurprisingly, then, many PE scholars deem this teaching practice (i.e.,
increasing students’ appropriate trials) as the ultimate teaching skill in PE (e.g., Ennis & Chen,
2011; Rink, 2003; Silverman, 2011), because, as they contend, most other teaching skills affect

psychomotor learning through their influence on student practice (see Figure 2.1).

r —_— —_— _— —_— —_— L] | _— —_— _—
Quality of Student Student Psychomotor I
| Practice | Learning |

- s - - - - -

Figure 2.1. Indirect influence of teaching practices on psychomotor learning through quality of
student practice.

However, as recent studies have shown (e.g., Iserbyt et al., 2015; Ward et al., 2015),
increasing the quality of student practice (i.e., correct trials) is significantly influenced by
teachers’ common and specialized content-knowledge, thus, this teaching practice is deemed
content-specific. Differently put, teachers’ content knowledge informs the employment of certain
content-specific teaching practices, which, in turn, impact on student quality practice. What

teachers actually influence when they sequence the tasks in a progressive manner or demonstrate
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a movement skill or provide congruent and specific feedback (i.e., correcting the student errors)
or explicitly present the instructional tasks, is the quality of students’ practice, which will
subsequently lead to student learning.

At a surface level, this teaching practice seems to be identical to teachers’ work to
maximize the ALT described above. However, student discrete practice trials were examined
through a different, very influential research line, known as the “Opportunity To Respond-
Physical Education” (OTR-PE), and which is deemed a more sensitive metric of student practice
(van der Mars, 2006). In particular, some researchers in the field of PE claim that time on task
could be a somewhat misleading variable influencing student achievement in PE, as its definition
IS not specific to particular kinds of content within PE (e.g., Rink 1999; Silverman, 1985). This is
especially apparent in game-like situations, where students—particularly low-skill students—
might appear to actively participate in the game, but their substantial engagement (e.g.,
practicing a skill like giving a pass, or even touching the ball) is minimal, resulting in a negative
relationship with their achievement (Silverman et al., 1988). This fact was indeed highlighted by
a recent study which did not find any significant differences in the quantity and quality of student
trials, among students practicing in either huge lines (resulting in large amounts of waiting time)
or in game-like activities involving the concurrent participation of the entire class (performing
the same skills as in lines) (Hastie, Calderon, Palao, & Ortega, 2011).

As a consequence, during the last years, research on OTR-PE has increased, while
research on time-based variables in PE has waned (van der Mars, 2006). Several researchers
turned their attention to student practice trials and investigated the relationship among the quality
(i.e., appropriate, inappropriate) of discrete practice trials and student psychomotor learning. The

research findings were more than encouraging, since a strong and positive relationship among
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the two variables was found (Ashy, Lee, & Landin, 1988; Buck, Harrison, & Bryce, 1991,
Silverman, 1985); it should, however, be mentioned that some researchers warned about a point
of diminishing returns (e.g., Silverman, 1990), thus alluding to a potentially curvilinear than
linear effect. Equally interesting was that some researchers found a significant negative
relationship among inappropriate practice (e.g., that is too hard or too easy) for low-skill students
and psychomotor learning (Silverman, 1993). This finding becomes even more important, when
considering that low-skill students reported that when they succeeded in PE lessons, they felt
motivated toward practicing and learning in PE (Portman, 1995; Walling & Martinek, 1995).
Summary. Before shifting to outline what the few studies attending to both generic and
content-specific practices have shown, a couple of comments emerging from the above research
findings are set forth. First, as was the case with the contribution of generic teaching practices,
the above research findings show that some discrete content-specific teaching practices (e.g.,
demonstration of the desired movement skill, teachers’ ability to increase the quality of student
practice trials) seem to have a significant impact on student psychomotor learning, while other
content-specific teaching practices (e.g., task progression, task explicitness) still need more
empirical support through PE studies. Consequently, this does not only call for further
investigation of some discrete content-specific teaching practices, but also for the investigation
of the joint contribution of content-specific teaching practices to student-psychomotor learning.
However, and turning to the second comment, ignoring that there might be a generic set
of effective teaching practices that can be employed in PE lessons seems to be equally
problematic as overlooking the importance of employing practices that are more pertinent to
teaching psychomotor skills. Differently put, considering only one type of practices could lead to

“necessary, but not sufficient conditions for learning” (Rink, 2013, p. 408), because, as one can
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conclude from the abovementioned research findings, both types of practices seem to be
important for psychomotor learning. Having this in mind and that each type of practices includes
a somewhat different set of teaching skills (Kane & Staiger, 2012), what seems reasonable to
assume, is that working at the intersection of generic and content-specific teaching practices can
help better explore and understand teaching, and in turn, can lead to greater advancements in
student learning. In other words, to discover the silver bullets which lead to better learning, more

extensive and comprehensive research is needed.
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Table 2.8

Summary of the Studies Exploring the Contribution of Content-Specific Teaching Practices to Psychomotor Learning

Content- | . hSta?e of .
P Elements o Schooling an
_?pech'f'c Teaching Study Participants: Methods/Procedures Perf0r$ankc/es:zlﬁasures Main Results
eaching Factor Teachers (T) L i)
Factor Students (St)
Quasi-experimental Design. Three groups: a) Control group: no
El . instruction or practice in the standing broad jump, but in the o The teacher behavior of
ementary: o . . . S Pre-, post- . . .
th overhand throw, b) “E”: received instruction and practice in the refinement had both immediate
K-6" grade - . e . performance and -
Masser ) standing broad jump, ¢) “E+”: received the verbal teacher . and long term positive effects on
T: 1 (the . e f L : . retention test (after 7 . .
(1987) behavior of specific refinement during instruction and practice in . student achievement in
researcher) : : . months) (Standing : .
St 529 the standing broad jump. The Observation System for Content broad jump skill) performing the standing broad
' Development-Physical Education was used to code all verbal jump jump.
teacher behaviors in the lessons taught to the experimental groups.
Secondary: Quasi-experimental Design. Three groups: a) Control group: no Pre- and post-
th th instruction or practice in volleyball, but in aerobics, b) Extension performance test .
7" and 8 L o . o Refinement tasks had a
Pellett & and Application: for each task within a lesson received a verbal (AAHPERD and game - .
. grade . o . : . significant positive effect on
Harrison . .1+ presentation of specific cues and a visual demonstration before -like tests- Volleyball y 1 .
T: 1 specialist - . . . AN students’ daily practice success
(1995a) . practicing, c) Extension, Refinement, and Application: as was the  underhand serve, :
St: 200 female . . o . - and overall achievement.
students case with the Extension and Application group, but, in addition, forearm pass and
this group received refinement tasks as well. overhead set skills)
Engaging Elementary: « Results showed no significant
Task students in th y: . . . . increases for low-skilled students.
Proaression  refinin 47 grade Intervention encouraging teachers to develop refining tasks. Six- Pre- and post- In contrast. hiah-skilled students’
g 9 Rikard T:2 specialists to-Seven 45-minute videotaped classroom observations (indoor performance test (A ntrast, hig
tasks : iy . i i o practice improved when they
(1992) St: 8 low- &  lessons) per teacher were conducted and analyzed using author wall-volley striking . L
. . - L . received refining tasks, as
high-skilled  developed coding sheets. test, striking skill) .
target students compa_red to when they received
extending and applying tasks.
Quasi-experimental Design. Five groups: a) Control group: no
instruction or practice in the volleyball, but in other skills during
their regular PE class, b) Final-test Motivation: practiced the final
Rink, . test each day and received a great deal of reinforcement for their -
Secondary: . . i - : Pre- and post- e The results supported the positive
French, th effort, c) Final-test Refinement: practiced the final test each day o .
9" grade - : ) performance test effect of providing students with
Werner, . and after every five trials of a skill, the teacher selected a .
T:2 - . (AAHPERD- a progression and the need for
Lynn, & .. performance cue as a group practice focus for the next set of trials, .
M specialists ; . . - Volleyball overhead refinement tasks for parts of the
ays . d) Four-step Progression-Extension: received a task presentation - :
St: 76 . . set and serve skills) progression.
(1991) on each step of the progression only, e) Four-step Progression-

Combination: as was the case with the Extension group, plus a
focused refinement task after every five trials of practice. All
groups had an equal number of trials (60 overall).
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Table 2.8 Continued

Content- Elements Stage of Schooling
Specific of and Participants: Performance .
Teaching  Teaching Study Teachers (T) Methods/Procedures Measures (Task/Skill) Main Results
Factor Factor Students (St)
e Demonstration is effective for
Ashford, both the form and performance
Bennett, i b outcome acquisition of the
& Davids ~ Meta-Analysis. desired skill. However, it
(2006) seems to be particularly
efficient for the former.
Chen, Elementary: Post-performance test e Demonstration of key features
Zhu, 4" and 5™ (PE Metrics of manipulative skills along
Mason, d grade Assessment Rubrics- with presentation of related
ammond . g (not Seven 30-minute videotaped lessons per teacher were coded and analyzed Soccer dribbling, learning cues (as a part of task
-Bennett, e, : . " : . . . ;
specified) using the Assessing Quality Teaching Rubrics. passing and receiving,  presentation) played one of the
& . S L
Colombo-  St: 2709-3420 overhand throwing, most significant contributing
Dougovito  (two-year and striking with a roles in increasing students’
(2016) study) racket skills) skill competency.
Demonstr  Combinatio Pre-test and o Participants in the model
ationof  n ofvisual Horp ) Experimental Design. Two groups: a) Model: observed five consecutive acquisition trials group |mmed|ately changed
o, Mean Age: . . . , (Throwing a ball their motion pattern to
the and verbal  \illiams, 31.9 vears demonstrations of the model and tried to replicate exactly the model’s form towards a target with resemble to the model’s
desired  (learning Hayes, T y in all acquisition trials. In addition, they observed one demonstration after ', >, velogcit motion Tt?e meodel ou
movemen  cues) _ Hodges, Sf' 16 mal each of the first five acquisition trials, b) Control group: practiced the skill - back-h yd q h d | ) g_f_ pt
t skill demonstrati & Scott - 0 maje based on the initial verbal instruction. All subjects had an equal number of ~ U>'"d & back-nande showed a farge, signitican
on (2007) participants trials (21 trials overall) reverse baseball pitch) increase in ball speed, while
: (outcome and the control group showed no
coordination) change.
Experimental Design. Six groups: a) Control group: received a written
manuscript of soccer history that did not include any specific reference to the
soccer pass, b) Verbal instruction: received only a verbal description of the -
Janelle task that outlined the critical steps to executing the skill, c) Video+visual ) . * The findings showed that the
, , o X : ) g cquisition and video-+visual+verbal group
Champenoy Tertiary cues: viewed a video model performing the task that included directional R . . .
: ey . S . etention phase collectively displayed less
, Coombes, education arrows indicating critical elements of the skill (visual cues), d) Video+ verbal (Soccer accurac error and more anbropriate
& T:- cues: viewed a video model executing the skill that was accompanied by ass skill) (outcg)/me fOrm aCross ac uFi)sF,)iticE)n and
Mousseau  St: 60 verbal cues highlighting the critical elements of the skill, e) Video+ gnd form) retention trial t?locks
(2003) visual+verbal cues: viewed a video model with both the visual and verbal

cues that were used independently in other experimental conditions, and f)
Video-only: viewed an unmodified video of the model performing the skill.
All subjects had an equal number of trials (8 blocks of 10 trials).

compared with other groups.
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Table 2.8 Continued

O ements of Schootn o d
LEi ements 0 chooling an
Speuflc Teaching Study Participgnts: Methods/Procedures Performggs Measures Results
Teaching Factor Teachers (T) (Task/skill)
Factor Students (St)
Experimental Design. Five groups: a) Control group: received no
instruction, b) Succinct verbal explanation with partial demonstra- e Results indicated that the verbal
. tion: received short amount of verbal information on aspects of the explanation with full
?tehc:nnddgg}/ ' skill with _partial dem_onstration on each Cue, c) Full dgmonstration tPec;it(-Lp;crrfg;:;i?\igw demonstratiqns, summary cues,
Kwak grade only: received three tlmes_full d_emonst_ratlon of the sl_<|ll, d) _ skill) (accuracy & use and-verballwsual rehearsal group
(2005) T2 Ovefload verbal ex_plar_1at|on W|_th partial demonstratlo_n: re_celved of appropriate achieved the best student
sbecialists deta_lled and extensive information on aspects of the skl_II W|t_h movement process performance (on both_the
St: 120 partial dempnstratlons, a_md e) Succinct verbal explangtlon with full characteristics) accuracy and appropriate
' demonstration, verbal/visual cue, and rehearsal: received descri- movement process
ptive succinct verbal information with both full and partial demon- characteristics).
strations and summary cues and verbal/visual rehearsal strategies.
e The cue group in the experiment
Quasi-experimental Design. Experiment 1: Three groups: a) 1 had a significant positive
Control group: received neither instruction nor practice in improvement in both the post-
 Combination Eltementary: performing the handstand, b) C_ue: recgived instructi_on ar!d pra_lc_tice Pre-, post- and retention tests. On the _
Demonstrati of visual and 1% grade in performing the handstand with particular emphasis on its critical perférmance and contrary, the no-cue group did
on of the verbal T: 1 (the aspects/learning cues, ¢) No-cue: received the same instruction and retention test (after 3 not significantly improve the
desired (learning Masser researcher) practice in performing the handstand as the Cue group, but without months for handstand emphasized skill. In the
movement cues) (1993) St: 69 the emphasis on its critical elements. Experiment 2: Two groups: skill and after 2 experiment 2 the group that
skill demonstratio (Experim. 1)  both groups received the same instructions, but different phrases months for forward instructed with the phrase
(continued) n (continued) and 44 were used for one of the critical elements (i.e., forehead on your roll skill) “forehead on your knees” had a
(Experim. 2)  knees vs make yourself into a tight ball). In both experiments significantly higher achievement
teacher behaviors were coded and analyzed using the Observation in the retention test than the
System for Content Development- Physical Education. group instructed with the “make
yourself into a tight ball” phrase.
Tertiary Experim_ental Design. Four groups: a) Modgling: view_ed _avideo _ o
education performing the squat lift/balancing t_he stabllo_m_eter with ideal ¢ Modeling and Comblnatlon_
Ram Experim. 1 form, b) Imagery: listened to an audlota_pe guiding them through Acquisition and groups had a more appropriate
Rigg,s T - ' menta_l |m_agery_of the squat Ilftlpg/stz_abllometer task, <_:) _ Retention trials form than Imagery and Control
Skalin,g Si' 41female C_Zomblnatlor]: viewed t_he modeling video before th(_e first trial, (Exper. 1. Free- groups. Rese_archers conclude
Landers: & stL.Jdents listen to the imagery wdeoftape bef_ore the S(_econd trla_ll, and so forth, Weight.liflting squat that evena single bc_Jut of .
McCuIIégh Experim. 2 alternating between modeling and imagery mter_ventlons, d) _ Exper. 2. Balance a’ mode!mg can have immediate
(2007) T - Control group: offered_ a newspaper to read during thg rest periods stabilometer) beneficial effects on both the
St: 60 female betvyeen trials. All s_ut_)J_ects had an equal r}umbgr of trials (Exper.1: movement form (exper. 1 & 2)
students 14 lifts of four acquisition and four retention trials, Exper. 2: four and the outcome (exper. 1).

blocks of five acquisition trials and one block of 10 retention trials)
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Table 2.8 Continued

Content- Eements of Schontng ad
. ements O chooling an
Spemflc Teaching Study Participgnts: Methods/Procedures Performagise Measures Results
Teaching Factor Teachers (T) (Task/skill)
Factor
Students (St)
. . [ ]
Demonstrati Comblnatlon . . . . . Q::sh ﬁg?ZS?asl;ﬁgrsltelgal!ertiI\/aetéznsslzIIFI)
on of the of visual and Er!éementary: Two phases of six-lesson jumping and landing units per teacher (a Pre- and post- demonstration and student
desired verbal_ Werner & 2" grade baseline gnd re-teach) were coded and analyzed using the performance test achievement, the use of- ) visual
movement (learning Rink T: 4 (not Observation System for Content Development-Physical (Jumping and landing demonstratio’n coupled With verbal
- cues) (1989) specified) Education and the Qualitative Measures of Teaching Performance | . .
skill q . ) . skills) explanation, b) appropriate number
. emonstratio St: 160 Scale instruments. L
(continued) . of cues, and c) qualitative cues, was
n (continued) . . .
considered to improve effectiveness.
Elementary:  Experimental Design. Two groups: Both groups were taught the
Burzycka- age 9 B same I_esson .subj«_acts{objectives during seven 45-minute lessons by Post- performance test o Correct?ng st_uden'g errors b_y
Wilk T: 5 qugllfled qualified swimming instructors. The only dlf_fer_ence among the (Swimming backstroke employing visual information _
(2010) swimming groups was: a) Control group: errors were eliminated by means of skill) /gestures seems to be more effective
instructors verbal information, b) Experimental group: errors were eliminated than using only verbal information.
St: 86 by means of visual information communicated by a gesture.
Tertiary Pre- and post- e More effective teachers devoted
education . . . performance test significantly greater amount of time
. Five three-hour videotaped tennis lessons were coded and e .
Narrowing Deknop T-8 t ennis analyzed using author-d%veloped teacher and student observation (Bornemanp-Mester for spe_clflc feedback. In addition,
students’ (1986) speuall_sts instruments. Scale-Tennis foreh.and, acco_erg to students, the amount of
attention to St: 48 first- ba_ckhand and service _specmc feedback was the most _
the year students _ _ _ _ skills) important element of good teaching.
Congruent emphasized Experlm_en_wta_l Design. Two groups: Each child recglved compon-
and specific  learning Pre-School: ent_-s_peuflc instruction/feedback following each_trlal based on the o _
feedback cues during  Oslin 3.3-5.8 ages efficiency level c_igmonstrated. a) F_orce—Productlon Sequence: the Pre-pe_rf_orma_nce test, o Component—specn_‘lc instruction was
or Stroo,t & T: 1(one of component-specific feedback pronged to students was sequence_zd acquisition trials and found to be effective fo_r improving
immediately Sie der;top the based on the components that contributed most to forpe_ production, retention test (after 3 the _eff|C|ency of_the skill. H_oyvever,
after (1997) researchers)  b) Fc_)rward—Chalnlng Sequence: the component-specific feedback and 7 working days_) during the_ retention test, efflc_lency
practice St: 7 female  provided to students was sequenced based on the order of (Overarm throw skill) levels varied from child to child.
students components occurrence. For both groups, the number of student
trials and the distance between the children and the target varied.
Secondary: Intervention encouraging teacher to provide appropriate specific, Pre- and post- perfor- ¢ StUdﬁnt?' ﬂgn:(f_lﬁantsly '“_‘fF?“’Ved the
Pellett & 7" and 8" congruent and corrective fee_dback._ Eleven videotaped Iesgons mance test _(AAHP-ERD ﬁgqn%riselrfteans q Icosr're&?\(;(le If%e dback
Harrison grade o were co_ded and_ analyzed using an mst_rument_tr_lat empha§|zed the and game-like tests- shown to be important for both low-
(1995h) T:1 specialist type of instructional tasks (i.e., extending, refining, applying), the Volleyball underhand and high- skilled students, as helped
St: 68 female appropriateness of student practice trials and the type of teacher  serve, forearm passand . . ; S ! :
students feedback. overhead set skills) in improving their immediate practi-

ce success for the pass and set skills.
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Table 2.8 Continued

Content- £ . . hSta:JJ_e of .
LEi ements o chooling an
Speuflc Teaching Study Participants: Methods/Procedures Performance Measures Results
Teaching F (Task/Skill)
actor Teachers (T)
Factor Students (St)
Elementary: _ _ _ o After receiving teacher feedback,
4% grade Four-to-flve_ 40-m|_nute videotaped Iesson§ were coded and all four Iow-sklllec_j stude_nts and
Rikard T:2 specialists gnalyzeq using an instrument tI_1at emphas!zed thg type of _ Appropriateness of three out_of four hlgh-_skllled_
: instructional tasks (i.e., informing, extending, refining, applying), 2 students increased their practice
(1991) St: 8 low- & g student trials . .
high-skilled the type of_ teacher feedback and the appropriateness of student success, while the practice success
target students practice trials. of the fourth high-skilled student
g declined.

e Specific corrective feedback did
not consistently improve subject’s
practice success; yet, it was found

. to be important when combined
Etlheg:zg'éary. Intervention encouraging teachers to use specific and corrective Pre- and post- with other learning conditions (i.e.,
Narrowing  Rikard T:2 specialists fgedback to individual and groups. S_lx—to-Seven 45-minute performance test (A modest increases in success
, : videotaped classroom observations (indoor lessons) per teacher L occurred for low- and high-skilled
students (1992) St: 8 low- & . . wall-volley striking oo
- : - were conducted and analyzed using author-developed coding - . students when specific feedback
attention to high-skilled h test, striking skill) S
the target students sheets. f(_)IIQV\_/ed re_flnlng tasl_<s and
Conaruent emphasized significant increases in success
and S ecific Iearpnin occurred for high-skilled students
feedbgck CUes dugrin when specific feedback followed
(continued) or g extending and applying tasks).
immediately Secondary: 6" On-task and appro- . N
after Sariscsany, and 7" grade  Experimental Design. Duration recording of three supervisory priate Sk'.“ trials were e CIOS? _and (_jlstant Supervision with
practice Darst, & T:3 conditions: codeq using eve:\nt or specmc skill feedback produced
(continued) van der specialists a) close supervision with specific skill feedback ggraetr']g?nreg?]rgg%ve_ hﬁ?g:ﬂ'}i{}iles ?Jr?[\r/]\;;azl; the three
Mars St: 3 b) distant supervision with specific skill feedback iorgl dimgnsions of the far et students. than the no
(1995) inattentive c) distant supervision with no feedback. . 9 -
target students skills observed feedback condition.
9 (Volleyball unit)
e Total feedback by itself did not
Silverman, 6" 7"and 8" Seven 30-minute videotaped lessons were coded and analyzed performance test skill attermot was the onlv cateqor
Tyson, & grade using an author-developed instrument that emphasized the (AAHPERD and related to zfchievement fglr botr? y
Krampitz T:7 amount, type, form, focus, and quality of feedback received by Brumback tests- skills. The combination of positive
(1992) specialists individual/group of students. Volleyball serve and a d'tér and whole feedbarék as :
St: 200 forearm pass skills) uarory, W W

positively related to achievement
for both skills
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Table 2.8 Continued

Content- &1 ments of Schootimg and
. ements O chooling an
.? pemflc Teaching Study Participgnts: Methods/Procedures Performance Measures Results
eaching (Task/skill)
Factor Factor Teachers (T)
Students (St)
Narrowing . Secondary: 6" : . REGNINgest pegprma-
Congruent students’ Silverman, 7 and 8 "7 ' Seven 30-minute videotaped lessons were coded and analyzed nce test (AAHPERD « Individual skill-related feedback
and specific attention to Kulinna, & grade using an author-developed coding instrument that captured task and Brumback tests- was positively related to
feedback the Crull T: 7 specialists structure information (e.g., focus, organization, and explicitness of ~ Volleyball-underhand underhand se)r/ve achievement
(continued) (1995) N the task, teacher accountability and student practice). serve and forearm pass '
(continued) St: 202 skills)
e For the forearm pass,
combinations of task explicitness
Pre- and post- that contained all the outcome,
Silverman, Sﬁc"ﬂdary- t  Seven 30-minute videotaped lessons were coded and analyzed pizbr\flr_'n;?znégtestd sitation, ?”d criteria-product
Kulinna, & 6", 7"and8 using an author-developed coding instrument that captured task ( an were positively related to
grade - . .- e Brumback tests- achievement. For the underhand
Crull T: 7 specialists structure information (e.g., fopl_Js, organization, and_expllmtness Volleyball-underhand serve, task explicitness that
(1995) St: 202 of the task, teacher accountability and student practice). serve and forearm contained the situation, criteria-
Providing pass skills) product and combination of
fully outcome-situation were positively
explicit related to achievement.
directions Secondary: 7", o Situation-outcome and situation-
(informing 8" and 9" criterion product variables had
students grade the greatest numbers of
Task about the Silverman, T: 8 specialists Appropriate/ appropriate trials. However,
Explicitness  content, Subramani  St: 72 (three Two 30-minute videotaped classroom observations (indoor Successful and authors conclude that task
organization am, & target students  lessons) per teacher were conducted and analyzed using a task inappropriate/unsucce explicitness may not be as
,and goal  Woods at each skill instrument. ssful practice trials powerful as the organization
orientation  (1998) level--i.e., low, (variety of activities) variables (i.e., individual,
of the task medium, reciprocal, small-group practice
to be high—per and lead-up game) of influencing
practiced) teacher) appropriate practice.
o Fully explicit tasks were usually
Secondary: 7”;; associated with the highest rate of
Tousignant 8", 9% and 10 A total of 127 (full class period) live classroom observations were . on-s_,tgted-task_ beha""’?- _In
& grade - : . Student behavior addition, partially explicit tasks
Siedentop  T: 3 specialists condbu_cteéj efm ployl_ng a detalr!eq narrat;\ée accotIJInt qf events during practice led to a high rate of on-stated-
(1983) St not combined of quantitative techniques of data collection. task behavior, whereas during

specified

implicit tasks almost any related
response was accepted.
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Table 2.8 Continued

O ements of Schooing ond
LEi ements 0 chooling an
_?PGC'T'C Teaching Study Participgnts; Methods/Procedures Perforggee G Results
eaching Factor Teachers (T) (Task/Skill)
Factor Students (St)
Etlhementary: o A moderately high significant
4" grade Two 20-minute videotaped lessons were coded and analyzed Post- performance relatlonghlp was found between
Ashy, Lee, .o preservice yc; . ) appropriate practice and student
& Landin : using an event recoerg system capturing the tota}l number and test after each of the achievement. The relationshi
PE teachers  the appropriate practice trials (using correct technique) of each two lessons (Soccer o P
(1988) . ) student Kick-up skill) between total trials and
St: 80 (eight ' P achievement was low and not
gtroclijeprit:)f ten significant.
u
Tertiary educ. Appropriateness of
T: 2 highly daily student trials e The most consistent result was
skilled volley- 22 videotaped lessons were coded and analyzed based on the and pre- and post- the importance of student total
Buck, ball players  correct and incorrect trials for each student. A list of criteria for ~ Performance test correct trials in determining
Increasing  Harrison, ~ St: 58 (afew  COITect trials was given to the instructors to ensure that what was ~ (AAHPERD and achievement. It is also noted that
Quality of appropriate & Bryce students were taught was designed to result in performance being measured. No ~ Stanley spike tests- outside-of-class participation
Student [successful  (1991) dropped from  Other attempt was made to modify the instructional methods of Volleyball set, increased the number of total
Practice student the analyses  the teacher. forearm pass, serve correct trials for three out of four
Trials practice because of and spike skills) emphasized skills.
trials incomplete
test data)
) ¢ Whole-appropriate trials were
Tertiary positive predictors of
education achievement, whereas whole-
17 to 31 years TWO 15-minute videotaped lessons were coded and analyzed Pre- and post- inappropriate trials were negative
Silverman N using a modified version of the ALT-PE coding system for motor ~ Performance test predictors of achievement. Thus,
(1985) T:Scertified  ang cognitive engagement, and an event-recording instrument for (Survival float- practicing at an appropriate level
SWIMMING  the quantity, type, and difficulty level of practice trials. swimming skill) of difficulty enhances
Instructors achievement. The total number of
St: 57 trials was predictive of

achievement for high-skilled
students.
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Table 2.8 Continued

O Elements of Schaon o d
Ei ements O chooling an
_?epaeccr:‘:; Teaching Study Participgnts: Methods/Procedures Perfo;_nrw::kc/esmei;sures Results
Factor Teachers (T)
Factor Students (St)

o Total and appropriate practice
trials were positively related to
achievement, whereas
inappropriate trials were
negatively related to achievement
for both skills. A plateau and
curvilinear relationship occurred

Secondary: after many practice trials _
. : (however, author warns that this
. middle and ) S .

_ IncreaS|_ng junior high Pre- and post- is a usual flndlr_1g that_occurs in
Quality of appropriate/ _ school Seven consecutive regularly scheduled videotaped lessons were performance test laboratory studies) (Silverman,
Suderl el Swemen r7 codedan nayued g n auborcevlopedobservaton - (AAPERDNG a0,
Trials practice 1993) specialists system that captured the quantity and quality of individual student Volleyball-underhand greatest number of appropriate

(continued)

trials
(continued)

St: 194 for practice trials.
forearm pass

and 192 for

serve skill

serve and forearm
pass skills)

trials, which had a strong
correlation with achievement.
Low-skilled students had
significantly more inappropriate
trials than medium- or high-
skilled students, and girls had
significantly more than boys.
Consequently, skill level and
gender are important variables for
planning and implementing
instruction (Silverman, 1993).

Notes.  The above review table is not exhaustive.

® Where review articles are presented, studies that preceded those reviews are not mentioned in the table.
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Combining the Two Types of Teaching Practices

Following the above rationale, recently a few researchers in the field of PE and in other
disciplines as well, have attempted to combine generic and content-specific teaching practices to
develop and validate more comprehensive classroom observational instruments and to explore
how these instruments may be associated with improved student achievement. These efforts have
taken at least three different forms.

First, researchers tried to encompass generic and content-specific practices in single
observation instruments. In the field of PE, Chen and colleagues’ (2011) attempt to develop and
validate a comprehensive classroom observational instrument for assessing quality teaching in
PE (i.e., Assessing Quality Teaching Rubrics, AQTR) represents a prominent example of this
kind of research work. Although not explicitly referred to generic and content-specific teaching
practices as such, these researchers focused on key quality teaching practices found to contribute
to student learning across subject areas, and tried to situate those practices into the context and
content of PE. In particular, this instrument consists of four main generic dimensions each of
which involves a different number of teaching components (17 overall) that are specific to the
context and content of PE lessons (see Table 2.9). Through a series of studies AQTR has been
determined as a psychometrically supported measure evaluating either pre-service (Chen,
Hendricks, & Archibald, 2011) or in-service teachers (Chen, Hammond-Bennett, Upton, &
Mason, 2014; Chen, Mason, Hammond-Bennett, & Zlamout, 2014). Moreover, using this
instrument, these scholars found teachers to score differently on each of the four main
dimensions of the instrument (Chen, Mason, Staniszewski, Upton, & Valley, 2012). Additionally,
students of teachers who scored high quality levels among instrument’s dimensions were

significantly more competent (based on a final assessment) (Chen et al., 2016) and more
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physically active (Chen, Hypnar, Mason, Zlamout, & Hammond-Bennett, 2014) than students

whose teachers scored low on it.

A similar attempt refers to the development of the Singapore Physical Education Lesson

Observation Tool (PELOT). As Rink (2013) explains, drawing on the Framework for Teaching

(Danielson Group, 2013)—a comprehensive generic-practices instrument—and adapting its

descriptors to be suitable for PE lessons, the stakeholders in Singapore have developed a

comprehensive observation tool for observing PE lessons. However, a review for studies that

validated or employed this instrument to assess PE lessons did not yield any results.

Table 2.9

Description of the Four Dimensions of the AQTR ?

Dimension Teaching Component
- The teacher offers students developmentally appropriate and challenging tasks.
Task Design - The teacher provides students with maximally engaging tasks.

- The teacher provides students with learning tasks that build on the previous tasks in a clear
progression.

Task Presentation

- The teacher presents the tasks in a clear, concise, and accurate manner.

- The teacher links the task presentation to game situations to help students understand the
rationale for learning/using a skill/tactic.

- The teacher demonstrates the correct form of the skill or a tactical concept.

- The teacher presents the learning cues of the emphasized skill.

- The teacher facilitates student understanding of the task by either asking questions or re-
emphasizing important elements before student practice.

Management

- The teacher uses strategies/routines to gain/keep students’ attention.

- The teacher/students use(s) strategies/routines to collect/return equipment.
- The teacher uses strategies/routines to form students into pairs/groups.

- The teacher minimizes transition time among learning tasks.

Responses

- The teacher uses strategies to monitor the whole class and stop off-tasks behaviors.

- The teacher stops the entire class to adjust or re-emphasize the important elements of a
task, when the majority of students are not able to perform the task successfully.
- The teacher provides students with positive/general feedback.

- The teacher provides students with specific performance feedback based on students’
movement responses.

- The teacher engages students in reflecting on their performance and/or how to successfully
perform a task.

Note. # Based on Chen et al. (2011).
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Such attempts to develop comprehensive frameworks encompassing generic and
content-specific teaching practices are also observed in other content areas. For instance, in
Language Arts, Grossman and colleagues (2013) developed the Protocol for Language Arts
Teaching Observation (PLATO) instrument which involves generic and content-specific
practices. Using this instrument, these scholars documented differences between more and less
effective teachers (based on their value-added scores) with respect to several instructional
dimensions related to either generic or content-specific practices. Another such attempt concerns
the study of Matsumura and colleagues’ (2008), who developed the Instructional Quality
Assessment rubric for measuring Mathematics and Language Arts instruction. Particularly, these
researchers identified three common broad constructs (i.e., cognitive demand of tasks, classroom
talk, and teacher expectations) that characterized the quality of instruction in both disciplines
under consideration. Those three constructs involve some common teaching practices that
capture teaching quality among the two disciplines, and some other teaching practices which
intend to gauge teaching behaviors that are more pertinent to each of the two subject matters
under consideration.

The second form of studies concerns the simultaneous employment of generic and
content-specific observational instruments to investigate the instructional quality of the same
lessons. The most notable work of this kind is the MET study, which explored how
comprehensive generic and content-specific instruments may be associated with improved
student achievement. This study employed five observation instruments (i.e., two generic, two
content-specific for Mathematics and one content-specific for Language Arts) to code
Mathematics or Language Arts lessons of nearly 3,000 teacher-volunteers in public schools

across the U.S.A. The findings of this study were very supportive for combining both types of
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teaching practices in exploring teaching quality for two reasons. First, all five instruments have
been shown to be positively associated with student achievement gains, suggesting that each
instrument can capture certain teaching practices that help explain a proportion of the variance in
student performance. Second, and in conjunction with the above, the fact that lower correlations
were identified for the estimates yielded across generic and content-specific instruments rather
than within the two categories of instruments (see Kane & Staiger, 2012, p. 32), suggests that the
one type of teaching practices cannot substitute for the other.

The third form of studies concerns meta-analyses examining the relative contribution of
both types of practices to student learning. Seidel and Shavelson’s (2007) work represents a
prominent example of this form of studies. Synthesizing the results of 112 studies, this meta-
analysis corroborated the above claim for combining both types of teaching practices, as its
results showed both generic and content-specific practices to contribute to student learning (i.e.,
learning processes, cognitive outcomes, and motivational-affective outcomes) regardless of the
stage of schooling (elementary or secondary) or the discipline examined (Mathematics, Science,
and Language Arts).

Collectively, then, the above results reveal the importance of combining these two
perspectives for better examining the effects of teaching on student learning. Although this work
is still at a nascent level, and more research work is needed to better understand how the
combination of these two perspectives contributes to student learning, these examples seem quite
promising in helping researchers to “unpack the black box” of teaching. Having this in mind and
given that such efforts are largely absent in the field of PE, this study aims at combining generic
and content-specific teaching practices to explore the quality of teaching PE and, in turn, its

effects on student psychomotor learning. Moreover, taking into consideration that Chen et al.’s
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(2016) research work focused only on student performance rather than student learning (since
only a post-test was administered to students), the present study also addresses this gap by

measuring students’ psychomotor learning gains through the use of a pre- and post-test measure.
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CHAPTER 3: METHODOLOGY!
Abstract

To answer the research questions of this study, data were collected through a pre- and
post- student performance test, classroom observations using generic and content-specific
observation instruments, and a student survey capturing the extent to which certain teaching
practices were used in everyday lessons. The student test was administered to the 3, 4™ and 5™
grade students (N=944) at the beginning and culmination of the school year to measure their
psychomotor growth. Three classroom observations (one per each trimester) were conducted for
each of the 49 participating teachers. Each observation was carried out by three observers: one
using the generic instrument of DMEE and the other two employing the content-specific
instrument of mTSS. Observers and scorers were carefully selected and underwent intensive and
comprehensive training before entering the study. In addition, a student survey was also used as
a supplementary measurement approach of instructional quality. The survey captured students’
appraisals about the extent to which their teacher used certain generic and content specific
teaching practices in their PE lessons. Data analyses included four different advanced statistical
techniques. First, Item Response Theory (IRT) models and Structural Equation Modeling (SEM)
analyses were run to test the construct validity and the psychometric properties of the
performance test and the four observation forms. Multi-level model analyses were then run to
explore the individual and joint effects of generic- and content-specific practices on student
learning. Finally, after classifying teachers into three categories (i.e., most-effective, typical, and
least-effective), a discriminant analysis was conducted to predict which generic and content-
specific teaching practices could discriminate among these three categories of teachers.

Research Setting and Participants
Research Setting
Considering that early PE experiences contribute to the development of fundamental
psychomotor skills, which in turn, lay the building blocks for future physical activity and sport

participation (Graham, Holt/Hale, & Parker, 2013; Griggs, 2007; MacNamara et al., 2011,

! This study was part of the project “Integrating Generic and Domain-Specific Factors in Exploring the
Association between the Quality of Instruction and Student Learning” that took place in Cyprus and
aimed at examining the contribution of generic and content-specific instructional aspects to student
learning in Mathematics and Physical Education. During this research project | had the role of the
assistant coordinator and | was one of the members of the research teams who observed and coded PE
lessons by using the modified Task Structure System observation instrument and administrated the pre-
and post- psychomotor tests. As an assistant coordinator, | was also responsible for ensuring the smooth
operation of the daily work of the project, which involved, among others, getting in contact with the
participating teachers from schools around Cyprus, assembling the schedule and promptly notifying all
the members of the research team who were conducting lesson observations or administrating
tests/questionnaires.
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Pickup, 2012), the present study focused on elementary school PE. The main aim of elementary
PE in Cyprus is to provide all students with equal opportunities to develop, improve and perform
various psychomotor skills within the context of five areas of activities (i.e., educational
gymnastics, dance, games, track and field, and life activities) and to simultaneously form an
integrated personality through the development of fair-play principles, the cultivation of moral
and social values, and the emphasis of respecting rules (Ministry of Education and Culture,
2010). Particularly, elementary PE curriculum is organized around six main aims (see Table 3.1),
which cover the essential knowledge, skills, values, attitudes, and behaviors that students are
expected to develop through their participation in PE lessons (Ministry of Education and Culture,
2010).

Table 3.1

The Six Main Aims of the Elementary PE Curriculum in Cyprus

No. Aim

The student should:

1 Develop and competently perform psychomotor skills

2 Acquire essential PE-related knowledge (e.g., principles, rules, strategies) and apply it, in order
to adequately participate in present and future opportunities of physical activity

3 Acquire knowledge related to and develop a health-enhancing level of physical fitness

4 Obtain positive experience through participating in physical activity opportunities and develop
self-expression and social interaction

5 Understand and respect diversity and cooperate with all the students

6 Demonstrate responsible athletic and social behavior while participating in physical activities

In all elementary grades in Cyprus (Grade 1-6) PE is a required subject. Students
participate in two 40-minute periods of PE weekly during the academic year?, which comprises
37 weeks. Typically, PE lessons are structured and delivered based on the multi-activity model

(i.e., a series of short units) (Siedentop & Tannehill, 2000), something that is usually observed in

? At the time of the study the time allocated for PE was two 40-minute periods for all grade levels.
However, from the next school year (2015-2016) and onwards, the Ministry of Education and Culture
decided to increase the allocated PE time for the 5™ and 6™ graders to three 40-minute periods per week.
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other countries as well (Hardman, 2008; Tinning, 2005). In most elementary schools in Cyprus,
the outdoor PE facilities and resources are moderate to adequate. Given that a large number of
schools have no gymnasiums/multipurpose halls--or if they have them, they are often used for
other purposes--PE lessons are usually conducted in outdoor facilities, which typically involve a
soccer ground and one or two open-air basketball grounds, which also serve as volleyball,
handball, and multi-activity grounds. Consequently, teaching quality might be affected by
weather conditions, since during inclement weather PE either takes place in the classroom, where
simple games can be practiced or a relevant PE topic is discussed; alternatively PE lessons are
cancelled (Tsangaridou & Yiallourides, 2008).

Moreover, as is the case with elementary PE around the world (Fletcher & Mandigo,
2012), PE in Cypriot elementary schools is taught by generalist teachers. According to
Kyriakides and Tsangaridou (2008), generalist teachers who teach PE in Cypriot elementary
schools can be classified into three groups. The first group refers to classroom teachers who
teach most of the subjects to the pupils of their class including PE. The second group concerns
classroom teachers who teach some subjects to the pupils of their class including PE, but they are
also teaching PE to pupils of other classrooms. The third group involves PE coordinators who
teach only PE lessons to students of one or more schools. As far as their initial teacher education
is concerned, the majority of these teachers attended one required course during their
undergraduate studies, which covered both the content and pedagogy for delivering PE in
elementary schools--something that is observed in other countries as well (Graber, Locke,
Lambdin, & Solmon, 2008; Hardman, 2008). Moreover, some of them had attended PE
professional development sessions organized by the Ministry of Education and Culture, and a

few of them have masters in PE.
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As relevant literature underlines, one of the most frequent challenges that the first two
abovementioned groups of teachers face when it comes to teaching PE concerns the crowded
curriculum (DeCorby et al., 2005; Morgan & Hansen, 2008a). Classroom teachers are
responsible for planning and delivering a number of different subject-matters, something which
adversely impacts preparation time, teaching quality, and teachers’ willingness to teach PE
(Kyriakides, 2011; Morgan & Hansen, 2008b). In conjunction with this, having in mind that in
Cyprus PE is considered a low priority subject-matter, especially when compared to
Mathematics and Language Arts (Christodoulou, 2010), often times Cypriot classroom teachers
use PE lessons to teach other subject matters, trying to “cover” the prescribed curriculum
(Yiallourides, 1998); research suggests that this phenomenon is not uncommon in other countries
(Ennis, 2006; Morgan & Hansen, 2008a).

Participants

Although the original intention of the study was to sample 50 teachers, a number that
would provide enough power to run the multilevel analyses described below (Cools, De Fraine,
van der Noortgate, & Onghena, 2009), a sample of 51 Cypriot generalist elementary school
teachers expressed their willingness to voluntarily participate in the study and signed a related
informed-consent form. However, two of the participated teachers withdrew from classroom
observations for personal reasons, but they participated in all other parts of the study (i.e.,
student psychomotor pre- and post-measurement, and student survey). The sampled teachers
were teaching the subject of PE to students of Grades 3", 4™, or 5" (ages: 8-11).°

The teacher sample included more males (87.7%) than females and teachers differed in

® The sample was limited to these three grades, because the psychomotor pre- and post-test administered
to students involved tasks/skills that were not related to objectives set in the national PE curriculum for
the first two grades, and due to difficulties in recruiting enough 6™-grade PE teachers to participate in the
study.
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years of teaching experience: 34.7% had up to 5 years of experience teaching PE, 22.4% had 6 to
10 years of experience, 32.7% had 11 to 15 years of experience, and 10.2% had more than 15
years of experience. Although no official data were obtained on the gender composition or the
teaching experience of the teacher population teaching PE, anecdotal evidence suggests that the
study’s sample largely represents the teacher population under consideration, given that typically
female teachers and more seasoned teachers opt to not teach PE. Teachers were enrolled in 42
schools across Cyprus and their distribution in urban (45.24%) and suburban/rural (54.76%)
schools, was also representative of these types of elementary schools in the country (x*=2.38,
df=1, p=0.12). In addition, the average PE class size was 19.39 students, ranging from 11 to 25
students.

After receiving teachers’ consent to participate in the study, informed-consent letters
were sent to students’ parents/guardians. Once all parents/guardians’ signed consent/denial forms
were collected, a total of 944 students (46.29% girls) consented to participate in the study. The
student sample was representative of the population in terms of gender (x*=0.002, df=1, p=0.97).
Although this study also investigates variables that pertain to the socioeconomic status of
students’ family, no official data were available about these characteristics of the population of
elementary students. As a consequence, it was not possible to examine whether the sample was
representative in terms of these characteristics.

Instrumentation

Given that all instruments are to some extent limited in validity, scope, and utility of the
data they yield in terms of measuring the complex and multifaceted phenomenon of teaching
(Peterson, 2000; Pianta & Hamre, 2009; Veal & Anderson, 2011), and following the suggestions

for combining research instruments that have been shown to have the best predictive value (i.e.,

71



observations and student surveys) (Cantrell & Kane, 2013; Coe, Aloisi, Higgins, & Major, 2014),
this study used four main sets of instruments (i.e., student performance tests, generic observation
instruments, content-specific observation instruments, and student survey) to reach its objectives.
Student Performance Test

To measure students’ psychomotor growth a criterion-referenced performance test (pre-
and post-test) measuring 3"-, 4", and 5"-grade students’ psychomotor skills in PE was used.
Criterion-reference tests are designed to measure student performance against a predetermined
set of learning standards (i.e., what students are expected to know and be able to do at a specific
stage of their education) and are considered to be more appropriate than norm-referenced tests,
which are standardized tests that are designed to compare and rank students in relation to one
another (Hambleton & Rogers, 1991; Zhu et al., 2011). Admittedly, performance tests may not
reflect performance in a realistic setting (Siedentop & Tannehill, 2000) and might not capture all
facets of student learning in PE; however, they are deemed objective, and are recognized as
important indicators of achievement by educators and policymakers (Rockoff, 2004; Strong,
2011).

The criterion-reference performance PE test asked students to perform six tasks (see
Appendix A). Collectively, the test pertained to 13 fundamental psychomotor skills, including
locomotor, non-locomotor, and manipulative skills (Gallahue & Donnelly, 2003; Graham et al.,
2013) (see Table 3.2), related to objectives set in the national PE curriculum for 3"-, 4™- and 5"-
grade students (Ministry of Education and Culture, 2013). Based on the unique nature of each
skill, scoring rubrics with performance indicators (0-3) for each discrete skill were separately
developed (see Appendix A), including both quantitative (i.e., how accurately the students

perform a skill—e.g., accuracy of a pass) and qualitative (i.e., how correctly the students perform
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a skill by applying its basic learning cues) measures. Every student had one trial for each
psychomotor skill and his/her trial was assessed using the constructed 0-3 rating scale. This
performance test was opted to be used in this study, instead of using other international validated
tests (e.g., NASPE, 2010), because it has been used in a previous study in Cyprus and has been
shown to have good psychometric properties in terms of both validity and reliability (Kyriakides
& Tsangaridou, 2008).

Table 3.2

The 13 Psychomotor Skills Included in the Criterion-Reference Test

Type of Skill Skill

- Sliding/side gallop, skipping, standing long jump/jump forward (form), standing
long jump/jump forward (distance), jumping hurdles.

- Dodging (i.e., sharp change of direction from original line of movement), static
balance on one foot, arabesque balance.

- Dribbling with hand (basketball), chess-passing (basketball), dribbling with foot
(soccer), passing (soccer), forehand (tennis).

Locomotor
Non-Locomotor

Manipulative

Observation Instruments

Given that in the field of PE classroom observations have led to important findings about
the nature of effective teaching (Siedentop & Tannehill, 2000), and that they are considered an
excellent measurement approach which provides contextually rich data (McKenzie & van der
Mars, 2015), this study employed classroom observations as the main measurement approach to
capture teaching quality for two reasons. First, regardless of being more expensive from other
measurement approaches (e.g., teacher or student surveys, teacher logs, classroom artifacts)
(Douglas, 2009; Peterson, 2000), and although being a complex approach accompanied with a
number of complications and limitations that need to be promptly considered and encountered
(McKenzie & van der Mars, 2015; Strong, 2011), classroom observations comprise the “gold

standard” for studying instruction (Matsumura et al., 2006). Second, they have been found to be
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more prone to identifying the effects of teaching on student learning than other measurement
approaches (e.g., teacher self-reports) (Seidel & Shavelson, 2007).

Therefore, to capture teaching quality in generic teaching practices, the DMEE
framework (Creemers & Kyriakides, 2008) was employed. This model was selected for five
reasons. First and foremost, the eight teaching factors incorporated in this model have been
shown to predict student learning in several subject matters (e.g., Mathematics, Language Arts,
Science, Religious Education) (Kyriakides & Creemers, 2008a, 2008b, 2009; Kyriakides et al.,
2009; Panayiotou et al., 2014). Thus, it seems reasonable to assume that it can be successfully
employed in PE as well. Second, as described in the literature review section, several teaching
practices incorporated in this model have been described by PE scholars as effective principles
for teaching PE, but their effect on students’ PE learning still awaits empirical validation. Third,
the eight factors of the DMEE refer to different instructional approaches (e.g., direct teaching,
mastery learning); hence they can capture teaching quality irrespective of the approach employed
by the teacher (Kyriakides, Christoforou, & Charalambous, 2013). Fourth, this model can
distinguish between effective and less effective teachers in promoting student learning, based on
the teaching practices they implement during instruction (Kyriakides et al., 2009); and fifth it is
considered as the most up-to-date multilevel model of educational effectiveness (Scheerens,
2013).

Particularly, two observation forms of the DMEE--one high-inference and one low-
inference--were used (see Appendix B). The high-inference form, which is filled out after the
completion of the lesson, requires from observers a high degree of subjective judgment; the low-
inference form--which is filled out during the lesson--constrains such interpretations by focusing

on more readily observable behaviors (Kennedy, 2010; Veal & Anderson, 2011). Together, these

74



two observation forms capture seven of the eight teaching factors discussed above (i.e., they do
not measure the assessment factor). In particular, the low-inference observation instrument
involves five teaching factors (i.e., orientation, structuring, teaching modeling, questioning, and
application), each of which is captured along the five dimensions that were previously mentioned.
The high-inference instrument captures seven teaching factors (with the exception of assessment),
and observers are expected to complete a Likert scale anchored by 1 to 5, to indicate how often
each teacher behavior is observed. The good psychometric properties of both forms of this
instrument have been determined in previous national studies (e.g., Kyriakides & Creemers,
2008a; Kyriakides et al., 2009), which have also shown that these observation forms yield

reliable estimates of teaching quality when used to code three lessons per teacher, each coded by
a single observer.

Besides DMEE, to capture teaching quality in content-specific teaching practices, a
modified version of the TSS observational rubric (Siedentop et al., 1994) was employed. The TSS
was selected as the guiding content-specific framework for four reasons. First, it can be
considered as one of the most comprehensive content-specific frameworks, since it incorporates
and refines aspects from other content-specific instruments/frameworks [e.g., the OSCD-PE
(Rink, 2010) and the QMTPS (Werner & Rink, 1989)]. Second, as was the case with the DMEE,
the teaching practices involved in this framework are considered effective for teaching PE
(Siedentop & Tannehill, 2000). Third, this framework takes into consideration both teacher and
student behaviors that occur in PE lessons, something that a comprehensive observational tool is
expected to accomplish (especially in PE) (Rink, 2013; Siedentop & Tannehill, 2000; Wood et
al., 2014). Fourth, given that TSS is a flexible tool that can be altered to better suit researchers’

purposes (Veal & Anderson, 2011), a modified version (mTSS) was used in this study.
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Specifically, the dimension of demonstration was added to the original version of the instrument,
as the review of literature suggested that it is considered a crucial teaching skill for teaching
psychomotor skills (see Table 2.7 above and Table 3.3 below for a full picture of the teaching

dimensions involved in the mTSS instrument).

Table 3.3

Description of the Demonstration Dimension of the mTSS Instrument

Dimension Codes

Partial: refers to an incomplete demonstration of skill performance (e.g., exhibiting
only part of desired movement or mentioning insufficient learning cues/critical
features).

e  Full: pertains to a complete demonstration of skill performance (e.g., exhibiting full
model of desired movement or mentioning all main learning cues/critical features).
Verbal: relates only to communicating the learning cues/critical features of the
desired movement skill.

e Practical: refers only to visual information modeling desired movement skill,
without referring any learning cues/critical features.

e Combination: relates to both practical and verbal demonstration of the desired
movement skill.

Use of demonstration:
captures whether and
how the teacher or a
mediating agent (e.g.,
student, video or poster)
demonstrated the desired
performance or
described its main
learning cues/critical
features.

As was the case with the DMEE, a high-inference and a low-inference observation
forms were used (see Appendix C) to capture content-specific teaching practices. Beyond the
five content-specific teaching practices outlined in the literature review section, the mTSS low-
inference form also involved some generic teaching instructional aspects (e.g., time devoted to
managing the class, student time on task). However, these generic teaching aspects were not
dropped, as it was deemed appropriate to check whether there was consistency among these
dimensions and the corresponding ones captured with the DMEE (something that is discussed in
the next chapter). As was the case with the generic instrument which included a high-inference
form, it was also considered important to develop such a form for capturing teachers’ content-
specific practices. The development of this high-inference form was based on the low-inference

form of mTSS (see Tables 2.7 and 3.3) and the AQTR (see Table 2.9), which is a comprehensive
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observation instrument that involves teaching aspects that are specific to the content and context
of PE teaching (Chen et al., 2011). In particular, the high-inference form involved two generic
(i.e., time and classroom management) and four content specific (i.e., task progression,
demonstration, congruent and specific feedback, and quality of student practice) teaching
dimensions involved in the AQTR and the mTSS low-inference form*. Observers were asked to
fill in the high-inference form using a four-point Likert-type scale anchored by 0 to 3 to indicate
the degree to which the incidents described by the statements occurred in the lesson or the
quality of the teacher behaviors observed. For all the codes except for those associated with the
factor related to the quality of student practice, the raters were focusing on teachers’ behaviors
and interactions with the students; for the latter codes, the raters were each observing three
specific students (of low, mid, and high level of psychomotor skills) suggested by the teacher
(this process is further explained below).

The original low-inference form of TSS as well as the modified version were used in a
series of studies (e.g., Dyson, Linehan, & Hastie, 2010; Dyson & Strachan, 2004; Hastie, 2000;
Jones, 1992; Siedentop et al., 1994) yielding empirical evidence supporting the construct validity
of the rubric. However, in line with recommendations for instrument adaption for use in different
cultural contexts (e.g., Hambleton, 2005), both the low- and the high-inference forms were
validated before being used in the Cypriot context. In addition to backwards translation, a focus-
group was held with experts in sports pedagogy and practicing teachers to examine whether the

practices under exploration aligned with the teaching of PE in the Cypriot educational context

* The content-specific teaching dimension of task explicitness was not included in the high-inference form
for two reasons. First, it was not involved in the AQTR, and second the one statement that could be
developed for capturing this practice would not be enough to form a separate factor in the Confirmatory
Factor Analysis. Thus, this teaching practice was only captured through the mTSS low-inference form. In
a similar manner, the dimension of congruent and specific feedback (represented by only one statement in
the high-inference form), was assimilated into the teaching dimension of demonstration, as both of them
emphasize the appropriate use of the key learning cues (see data analysis below).
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(i.e., content-validation). The adapted version of these forms that resulted from the previous step
were then applied to capture and code a sample of six live PE lessons to confirm that teaching
practices involved in the instrument were relevant and observable to the Cypriot educational
context. Results also partly confirmed the notion that much information is lost when coding live
(Veal & Anderson, 2011), something (along with budget constraints) that led to the decision of
using two observers per lesson observation to achieve more reliable estimates.
Student Survey

A student-survey was also used as a supplementary measurement approach of
instructional quality (see Appendix D). Having in mind that teaching is a very complex process,
and given that to produce a reasonably balanced and comprehensive picture of what really
happens in the classroom, teachers’ daily work needs to be captured (Hastie & Siedentop, 1999),
students’ appraisals about the extent to which certain teaching practices were used in everyday
lessons were elicited.

Student surveys were preferred instead of teacher ratings, as they aggregate the
impressions of many individuals who have spent many hours with a teacher, balancing in that
way each other’s biases (MET, 2012; Peterson, 2000). In contrast, teacher ratings are considered
to suffer from the biases associated with self-report data (i.e., teachers often overestimate/inflate
their use of effective practices) (Strong, 2011). As a reliable, cost- and time- efficient
measurement approach (Little, Goe, & Bell, 2009; Peterson, 2000), student surveys can enhance
data collected through observations (Kane & Staiger, 2012), because they can capture
information pertaining to teachers’ everyday teaching practices that might not be observed
during the classroom observations. Despite the fact that student surveys are difficult to complete

with young students due to rating leniency and halo effects, when they involve the right
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questions asked in appropriate ways, even third-graders can provide important, reliable and valid
information on the quality of teaching and the learning environment of a classroom (Cantrell &
Kane, 2013; Fauth, Decristan, Rieser, Klieme, & Biittner, 2014; Follman, 1995).

The student survey was developed based on the 12 teaching practices (i.e., seven
generic and five content-specific) involved in the DMEE and mTSS instruments. For time reasons
(as the survey should be completed in only one 40-minute period), only two statements were
developed for each of the seven generic factors that included in the DMEE, the two generic
factors (i.e., time and classroom management) included in the high-inference mTSS instrument,
and two out of five content-specific (i.e., congruent and specific feedback, quality of student
practice) teaching dimensions involved in the mTSS. However, one statement was developed for
the task explicitness factor, because to adequately capture this teaching practice, all three aspects
of providing fully explicit tasks must be involved in the same statement, whereas four statements
for each of the content-specific practices of demonstration and task progression were developed
to capture all the facets of these practices. In particular, for demonstration one statement
captured the extent to which this teaching practice was employed by the teacher (frequency), two
statements captured the extent in which the teacher practically and verbally (i.e., emphasizing the
important learning cues) demonstrated the skill to be learned (quality) and the fourth statement
captured whether the teacher emphasized the key learning cues during the whole lesson (stage).
Measuring task progression, was deemed to be harder, because this teaching practice is not
directly observable to the students. Therefore, four statements were developed, one for each type
of instructional tasks (i.e., informing, refining, extending, and applying). Finally, some additional
statements were developed to capture: a) teaching practices that were included in the mTSS low-

inference instrument and might relate to student learning (i.e., the extent to which students were
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engaged in warm-up activities that were relevant or irrelevant to lesson’s aim(s)--two statements),
and b) practices that could not be observed during the three scheduled observations (i.e., students
were given the opportunity to engage in free play or PE lessons were canceled because other
activities had to take place--three statements); thus yielding 36 overall statements.

The survey comprised two parts (see Appendix D). The first part involved validated
questions pertained to the socioeconomic status of student’s family (Kyriakides & Creemers,
2008b) and students’ participation in out-of-school PE activities. In the second part students were
asked to answer the 36 questions related to the extent to which their teacher used certain generic
and content specific teaching practices in their PE lessons.

Data Collection
Data collection processes are presented in chronological order (see Figure 3.1). First, the
recruitment and training of observers and scorers” is discussed, followed by the process of
teachers’ recruitment. Then the procedure of administrating the pre-test is outlined followed by
the process of conducting the classroom observations. Finally, the administration of the PE post-

test and student survey is described.

Observerand Communication

Scorer with Schools and Administration of
Recruitment Teacher Administration Post-Testand Student-
and Training Recruitment of Pre-Test 1% Dbservation 2™ Observation 3" Observation Survey

April-September Early September- Early October-  Early November  January-March March-May May-June
2014 Early October  Early November December2014 2015 2015 2015
2014 2014

Figure 3.1. Design of the study (presented in chronological order).

® The term “observer” refers to the persons who conducted the classroom observations, whereas the term
“scorer” is related to the persons who assessed students’ ability when performing the psychomotor
activities during the pre- and post-test.
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Observer Recruitment and Training

Having in mind that data credibility can be ensured only when observers have completed
proper training (McKenzie & van der Mars, 2015), observers were carefully selected and
underwent intensive and comprehensive training before entering the study. For the purposes of
this study 10 overall observers were recruited; six for using the DMEE instrument to capture
generic teaching practices and four for using the mTSS instrument to capture content-specific
teaching practices. Five out of six observers coding generic teaching practices were either
master’s or doctoral students in post-graduate degrees in Educational Administration and
Evaluation, while the sixth observer was a master’s student in a post-graduate degree in PE and
sport pedagogy. On the other hand, all four observers recruited for coding content-specific
teaching practices were either master’s or doctoral students in post-graduate degrees in PE and
sport pedagogy.

After expressing their willingness to participate in the study, these ten observers were
invited to participate in a first meeting, where they were informed about the research project in
general and were given some general directions (e.g., the need for objectivity and maintaining
confidentiality were highlighted). Then, the observers were divided into two separate training
groups. The first group involved the six observers who used the DMEE instrument and the
second group the four observers that used the mTSS instrument.

The five out of the six observers of the first group were well trained in using both forms
(low- and high-inference) of the DMEE instrument, as they had used them in previous studies in
other content-areas. The other observer (i.e., the PE and sport pedagogy master’s student)
underwent a training program. In particular, she attended three two-hour training sessions with

an expert user of the instrument under consideration. Before the first meeting, she read the
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observation manual to get familiar with all the codes. During the meetings, each dimension, code,
item and scale was discussed in detail and the expert observer provided concrete examples for
each code; the trainee also coded selected segments from videotaped lessons and
compared/discussed her codes with expert codes. Then, the observer was asked to code two 40-
minute live PE lessons, each followed by a one-hour discussion during which she compared her
codes with the expert coder and they discussed possible discrepancies. Finally, the observer took
an examination on the use of both forms of the DMEE instrument, by coding again a live PE
lesson. Her ratings and expert coder ratings were in agreement with master/expert coders in more
than 80% of the cases; hence, this observer was certified and included in the observer pool for

the DMEE instruments.

Following Rink’s (2013) suggestion for reliably using generic instruments in PE, before
starting the observations, all observers of the first group participated in a two-hour training
session, during which they discussed and gave examples of how the descriptors of the DMEE
instrument can be implemented in the context of PE. For instance, during this meeting, we
exhaustively discussed whether the modeling factor included teacher’s demonstration of the
desired psychomotor skill to students. After all observers expressed their opinion, it was agreed
that the modeling factor is mainly concerned with high-order thinking skills and problem-solving.
As such it should not incorporate teacher demonstration, because this teaching behavior does not
challenge students as to how they can best perform the desired skill. Moreover, it was agreed that
the warm-up/cool-down activities that usually take place either at the beginning or the end of the
lesson should not be coded as an application activity.

Turning to the second group of observers, all four of them were trained in using both

forms of the mTSS instrument through observing and coding videotaped and actual PE lessons.
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Particularly, the observers originally attended six two-hour training sessions on using the
instrument, during which they received the observation protocol including all dimensions/codes’
definitions. They thoroughly discussed each dimension/code/item and scale with examples,
coded selected segments from videotaped PE lessons, and compared their codes with master-
coder® codes. Subsequently, they were asked to rate two 20-minute videotaped PE lessons taught
by two different teachers using the two forms of the observation instrument at hand. Capitalizing
on the observers’ scores on this examination, a two-hour session was then held, during which
observers discussed their discrepancies from master scores. During this session individualized as
well as whole-group feedback was given to observers. After discussing and resolving these
discrepancies, a series of four 40-minute live-coding lessons ensued, each followed by a one-
hour discussion during which the observers compared their scores with master scores. Finally, all
four observers were asked to take an inter-rater test on the use of the mTSS observation
instrument, during which they had to code a 40-minute lesson, again in a live-coding condition.
All four observers achieved the threshold of 80% of agreement with master-coder ratings, and
thus, they were certified’.
Scorer Recruitment and Training

As was the case with observers, performance scorers were also carefully selected and
underwent an intense training program. In particular, eight master’s or doctoral students in post-

graduate PE and sport pedagogy degrees ® were recruited and underwent training through five

® The master-coder was a PE expert who also had the role of the co-principal investigator of the research
project: “Integrating Generic and Domain-Specific Factors in Exploring the Association between the
Quality of Instruction and Student Learning.”

" The exact percentages for each observer were the following (for the low- and high-inference form,
respectively): Observer A: 83% and 93%; Observer B: 95% and 87%; Observer C: 81% and 87%;
Observer D: 88% and 93%.

® Five (out of the eight) performance raters were also observers. Four of them were using the mTSS
instrument, while the fifth was using the DMEE.
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two-hour sessions. In the first two meetings, scorers were informed about the general purpose of
the study and about their specific role. Moreover, the scoring rubrics with performance indicators
(0-3) for each discrete skill (see Appendix A) were given to them; each task/skill along with their
associated indicators were thoroughly discussed. After the discussion of each skill, scorers used
the rubric to score videotaped student performances relevant to the skills under consideration,
and their codes were compared with master-coder codes; a session during which individualized
as well as whole-group feedback was given to the scorers ensued. At the end of the second
session, a number of videos were sent to the scorers via email, and the scorers were asked to
code all the videotaped performances and send their scores back to the master-coder® before the
third session. These scores were discussed at the first hour of the third session. During the second
hour scorers took an inter-rater test, but the agreement with master-coder ratings fluctuated
between 57% to 71%. Thus a second round of discussion was followed, and once all scorers’
discrepancies with master-coder were discussed and questions were answered, all scorers took a
second inter-rater test, achieving this time the minimum threshold of 80% agreement with
master-coder ratings, and thus, they were certified°.

Once certified, scorers participated in a fourth session, which took place at a
multipurpose hall and aimed to inform scorers on how to set up the test’s materials. In addition,
during this session, scorers were divided into two groups according to their background
experiences. The first group, which comprised four scorers, was responsible for coding the skills
related to the first three test tasks (i.e., tasks 1-3: locomotor and non-locomotor skills), whereas
the second group (another four scorers) was responsible for coding the skills pertained to the

other three tasks (i.e., tasks 4-6: basketball, soccer, tennis) (see Appendix A). These groups were

% See footnote 6.
1% The exact percentages for each scorer were the following: Scorer A: 86%; Scorer B: 80%; Scorer C:
80%; Scorer D: 83%; Scorer E: 86%; Scorer F: 83%; Scorer G: 80%; Scorer H: 83%.
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maintained during the administration of both pre- and post- tests. The final session, which aimed
at familiriazing the scorers with the live-conditions of the test administration, took place at a
school setting where each group pilot coded the live performances of students from three
different classes (one 3"-, one 4™-, and one 5™-grade). Finally, due to the extended break
between the pre- and the post-test, before the administration of the post-test, all scorers
participated in a two-hour retraining session.
Teacher Recruitment

After obtaining the relevant permissions for conducting the study from the Ministry of
Education and Culture of Cyprus, the Centre of Educational Research and Evaluation of Cyprus,
and the Department of Education of University of Cyprus, all principals serving in public
elementary schools were contacted via telephone and informed about the aim and the procedures
of the study. In addition, it was explained to them that the study sought to recruit a specific
sample, namely, a group of classroom teachers who taught both PE and Mathematics to the
pupils of their class, and a group of teachers who taught only or mainly PE to students of their
school. After each phone conversation, an email was sent to each principal enclosing a letter
which informed participants about the aim and the procedures of the study, the written
permissions from the three abovementioned organizations, and the teacher and students’
parents/guardians consent form. The principals were requested to talk to their personnel and
encourage them to participate in the study. After receiving a signed consent form, teachers were
contacted via phone and they were informed about the study (general purpose) and its logistics

(e.g., the consent letters that students’ parents/guardians needed to sign and return).

' This requirement, which was set from the larger project, part of which was this study, largely reduced
the sample of available teachers and made the whole process of teacher recruitment quite difficult.
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Pre-Test Administration
Once the study sample was recruited, all the students of the participating teachers, whose parents
had consented to participate in the study, were administered the PE psychomotor performance
test. During each administration, the performance of each student was coded by a pair of scorers,
following the procedure described above. In addition, for minimizing waiting time, students of
each class were split into two groups (according to their serial number in the class roster) while
taking the test: the first group performed the first three test tasks (i.e., tasks 1-3, see Appendix A),
at the same time that the second group performed the other three tasks (i.e., tasks 4-6); the two
groups then alternated.
Lesson Observations

From early November to early May three 40-minute announced lesson observations were
conducted per each participating teacher. As can be seen in Figure 3.1, for each teacher, the
lessons were interspersed into the academic year, so that one lesson was observed per each
trimester. Teachers were informed a week beforehand about the visit and were asked to teach
typical daily lessons without any particular preparations that they would not have done, had our
observers not been there. Teachers were asked to do so for two reasons; first, to avoid
overloading their timetable; second, to capture what really happens during typical PE lessons,
something that would help extract meaningful implications for practice, based on the findings of
this study. The only stipulation given to these teachers was that their PE lessons should cover
different topics from the curriculum in order to ensure that teachers would not only teach lessons
from a curriculum area in which they felt more efficacious and confident.

Each lesson was observed and coded independently by three observers: an observer using

both the low- and the high-inference forms of DMEE and two observers using both the low- and
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the high-inference forms of mTSS. As previously mentioned, decisions concerning the number of
observers as well as the number of lessons per teacher to be observed using the two forms of the
DMEE instrument were taken based on previous studies using these instruments and yielding
reliable estimates of teaching quality (e.g., Kyriakides & Creemers, 2008a). The corresponding
decisions concerning the two forms of the mTSS instrument were based on the results of the
pilot-study discussed above, showing that one observer might lose important information; thus,
to obtain reliable data, it was decided to have two observers per lesson and to code three lessons
per teacher using these two forms of the mTSS instrument. Moreover, although not always
feasible, each teacher’s lessons was coded by a different triad of observers, avoiding, in that way,
a nested relationship: observers being nested within teachers.

Finally, considering that student gender and skill level is a key moderator of learning in
PE (Silverman, 2009), each of the two observers coding the content-specific practices was
instructed to code the responses/trials of three students of different skill level and gender (see
Table 3.4). In particular, before the beginning of each lesson, the teacher was asked to distribute
numbered and colored pinafores to facilitate student identification during the coding process. To
simplify the process of distribution, one of the observers advised the teacher beforehand, that the
six students whose responses were to be observed should wear a certain color of pinafores (e.g.,
green), which should be distributed according to the Table 3.4 (the table was handed to the
teacher before the lesson). The remaining numbered pinafores (having different colors) were
distributed randomly or according to the needs of the lesson. Importantly, targeted students were

not aware of their selection and assumed they were being observed along with the entire class.
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Table 3.4

The Distribution of the Six Pinafores to Targeted Students
Pinafore’s Number Student’s Gender and Skill Level
Male — High Level
Female — Low Level
Male — Middle Level
Female — High Level
Male — Low Level
Female — Middle Level

OO WN -

Post-Test and Student Survey Administration

At the culmination of the school year (around mid May), students of the participating
teachers were administered the PE psychomotor performance test again. They were also
administered a survey capturing the extent to which certain generic and content-specific teaching
practices were used by their teacher in PE lessons during the school year. For the distribution of
the post-test, the scorers applied the exact same procedure followed in the pre-test. As far as the
student survey is concerned, this was distributed to the students of each class by a member of the
research team (i.e., an observer or a scorer). After ensuring students that their anonymity will be
maintained and that the teacher of the classroom will not have access to their survey, the member
of the research team explained the scale of the survey by giving an example and letting the
students work individually. If any further explanations were needed, the person in charge could
provide additional help. For the third-graders, the member of the research team, read aloud each
statement, then explained what the statement was asking them, and finally asked students to
circle the answer before moving to the next statement.

Issues of Validity and Reliability

Despite that in the previous section of data collection and the following section of data

analysis, several issues of validity and reliability are discussed, this section summarizes how

issues of validity and reliability were addressed in this study. To begin with, issues of validity
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were ensured by examining the construct validity and the psychometric properties of all the
employed instruments. For certain instruments different analyses and criteria were used. In
particular, the validity of the performance test and the two low-inference observation forms was
examined through the use of Item-Response-Theory models against a set of specific criteria
(Bond & Fox, 2012), while the validity of the two high-inference observation forms and the
student survey was explored throught the use of Confirmatory Factor Analyses against a set of fit
indices (Hu & Bentler, 1999). In addition, as discussed above, content validity was established
for the content-specific observation instrument (i.e., mTSS) by backward translating this
instrument, holding a focus-group with experts in sports pedagogy and practicing teachers to
examine whether the practices involved in this instrument aligned with the teaching of PE in the
Cypriot educational context, and by pilot-testing this instrument within the Cypriot educational
context (Hambleton, 2005).

Turning to issues of reliability, as previously mentioned, all observers and scorers were
carefully selected, underwent intensive and comprehensive training, and were certified when at
least an 80% of agreement was obtained between their ratings and master-coder ratings.
Moreover, although that a check for drift was not undertaken due to budget and time constraints,
in terms of having all coders code a certain number of lessons with the master-coder, after each
observation, all the observers were typing their observations and sending an electronic copy of
the data along with a summary (description) of the lesson to the master-coder. The master-coder

carefully checked the data and in cases where a misinterpretation of a category definition or
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coding convention was noticed, the master-coder provided feedback to observers*?. Furthermore,
due to the extended break between the administration of the pre- and the post-test, a two-hour
retraining session was held for all the scorers, to ensure the reliability of the data (McKenzie &
van der Mars, 2015).
Data Analysis

To analyze the gamut of collected data, four different advanced statistical techniques
were utilized, as described below.
Item-Response-Theory (IRT) Analyses

The psychometric properties of the performance test were tested by developing an IRT
scale. IRT models enable the researcher to set all items and participants on the same scale (Zhu
etal., 2011), and thus, determine participants’ ability levels at which the test functions best
(Safrit, Cohen, & Costa, 1989; Thomas, Nelson, & Silverman, 2015). In particular, the Extended
Model of Rasch was utilized (Andrich, 1988) and a number of fit statistics was used to evaluate
data quality. These fit statistics included whether fit mean squares (i.e., outfit and infit) of the
emerging scale were close to 1; the normalized infit-t and outfit-t values had a mean of zero; the
separability for test items and students was higher than 0.75; and the person estimates were well

targeted against the item fit estimates (Bond & Fox, 2012).

12 Regarding the inter-rater reliability among the two observers who used the mTSS during the main phase
of the study, this was calculated for both the low- and the high-inference forms. As far as the low-
inference form is concerned, the inter-rater reliability was calculated only for the teaching aspects of task
progression-diversity of tasks, demonstration, congruent and specific feedback, and task explicitness (see
Table 3.9 below). On the contrary, for the teaching aspects that were measured through time-intervals, the
inter-rater reliability was not calculated, for reasons related to the complexity of such process. In addition,
this percentage was not calculated for the quality of student practice, because, as described above, the two
observers coded the practice trials of different students. Turning to the high-inference form, the inter-rater
reliability was calculated by taking the ratio of the number of statements that were identically scored by
the two observers to the number of statements that were differently scored. The overall reliability for the
low-inference form was 72.01%, and for the high-inference form was 67%. Despite the latter percentage
seems to be somewhat low, in the 99.99% of the observations, the observers’ differences did not exceed
the 1-point difference in the four-point Likert-type scale.
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Table 3.5 provides a summary of the scale statistics that emerged based on the
performance of 944 students to the 13 psychomotor skills. The entire sample scale was found to
have high reliability for test items (r=0.96) and students (r=0.81), infit and outfit mean squares
close to one, and infit and outfit t’s close to zero. In addition, the fact that the separate scales for
boys and girls and for third-, fourth-, and fifth-graders had acceptable values reinforced the
goodness of the psychometric properties of the scale. For each subgroup the indices of reliability
of cases and item separation were all above the acceptable threshold of 0.75, while the infit and
outfit mean squares were close to one and the values of the infit t- and outfit t-scores were close
to zero. There were only three exceptions, which were in the range of 0.10-0.16 (absolute
values)--hence, they did not depart remarkably from zero.

Table 3.5

Item and Student Parameter Estimates for the Scale Developed to Capture Student Psychomotor Learning
Entire Third- Fourth- Fifth-

Parameter Estimates Sample (nB:%Sn (nci'AgS?) Graders Graders  Graders
(n=944) (n=184) (n=401) (n=359)
Mean (items) 0.00 0.00 0.00 0.00 0.00 0.00
(students) -0.20 0.05 -0.58 -0.33 -0.16 -0.18
SD (items) 0.37 0.42 0.68 0.40 0.36 0.40
(students) 0.80 0.92 0.88 0.92 0.89 0.86
Reliability (items) 0.96 0.94 0.96 0.80 0.90 0.91
(students) 0.81 0.82 0.78 0.82 0.82 0.81
Infit mean square (items) 1.00 1.00 1.00 1.00 1.00 1.00
(students) 1.01 1.00 1.01 1.00 1.01 1.01
Outfit mean square  (items) 1.00 1.01 1.01 1.00 1.00 1.01
(students) 1.00 1.01 1.01 1.00 1.00 1.01
Infit t (items) -0.07 -0.16 -0.09 -0.03 -0.10 -0.07
(students) -0.05 -0.07 -0.03 -0.05 -0.03 -0.06
Outfit t (items) -0.07 -0.02 0.11 -0.06 -0.07 0.00
(students) 0.01 0.00 0.02 0.00 0.01 0.00

91



Item Estimates (Thresholds)
(N =944 1L, = 13 Probability Level= .50)
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Figure 3.2. The one-parameter IRT scale developed for students’ psychomotor learning.
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Furthermore, as can be observed from Figure 3.2, which presents the scale for the 13
items of the student performance test for the 944 students, there was a relatively good match
between the item difficulty and the person parameter estimates. Although two items (i.e., item
3.3 and item 9.3)™ were somewhat more difficult compared to the sample’s ability, students’
scores ranged from —2.95 to 2.87 logits**, while item difficulties ranged from —2.75 to 2.35 logits,
suggesting that the test items sufficiently captured different difficulty levels.

To investigate whether there were differences among the performance of the three grades
(i.e., 3" 4™ and 5 in psychomotor test, one-way ANOVA analysis was conducted. Results
indicated that there was a statistically significant difference in student performance from grade to
grade (for pre-test: F(2,898=30.97, p<.01; for post test: F(;gs4=34.98, p<.01). In particular, the
Scheffe post-hoc test showed that the 5™ graders (pre-test: x =-.31, SD=.80; post-test; X =.40,
spD=.80) performed significantly (p<.01) better than the 3™ (pre-test: x =-.84, SD=.71; post-test:
X =-,16, SD=.61) and 4" (pre-test: x =. 65, SD=.74; post-test: X =.10 SD=.75) graders in pre- and
post-test, and that 4™ graders performed significantly better than the 3 graders (pre-test: p<.05;

post-test: p<.01). Similarly, a t-test was run to identify whether there were statistically significant

differences between boys and girls. The results showed that boys (pre-test: x =- 31, SD=.81 ;
post-test: x = 40, SD=.81) performed significantly better than girls (pre-test: x =_ 84 SD=.70;
post-test: x =- 12 SD=.62) (pre-test: t=-10.45, df=898, p<.001; post-test: t=-11.04, df=871,

p<.001). Collectively, the above results were not surprising, as it was anticipated that older

students would perform better than the younger ones, and that boys will perform better than girls,

3 The decimal numbers represent the item thresholds, which correspond to the four performance
indicators (i.e., 0-3) (see appendix A).

Values that were smaller than -3 (i.e., five scores ranged from -4.2 to -3.43 logits) or larger than 3 (four
scores, all of which were equal to 3.33 logits) were not included in the this range, as they were deemed
particularly low or high (total percentage of values excluded: 0.95%).
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something that is in par with previous studies in elementary PE (e.g., Butterfield, Angell, &
Mason, 2012; McKenzie, Alcaraz, Sallis, & Faucette, 1998; Zhu et al., 2011).

IRT was also employed to check the construct validity of the DMEE and mTSS low-
inference observation forms. IRT was preferred instead of the Confirmatory Factor Analysis,
because of two reasons. First, low-inference forms involved interval data that were turned into
ordinal data, and second, initial exploratory analyses suggested the data largely formed one
factor per instrument. Therefore, it was more preferable to analyze them using the IRT analysis.
As far as the DMEE low-inference observation form is concerned, descriptive statistics showed
that five teaching aspects captured by this observation form had scarcely been employed by the
teachers. Four of these teaching aspects relate to the dimension of differentiation. In particular,
the dimension of differentiation in structuring and orientation factors was not observed in any
lesson, while in questioning techniques and modeling factors, differentiation was observed in
four and one lesson(s) (out of 147 lessons), respectively. The fifth teaching aspect refers to the
time that teachers had waited before students answer a question, and which was observed in only
five lessons. Therefore, these five teaching aspects were dropped from Rasch analysis.

Table 3.6 provides a summary of the scale statistics that emerged based on the
performance of the 49 teachers (49 teachers * 3 PE lessons = 147 lessons) to the seven generic
teaching factors (26 instructional aspects) of the DMME low-inference. The scale was found to
have good reliability for test items (r=0.87) and lessons (r=0.80), infit/outfit mean squares close
to one, and infit/outfit t’s close to zero (Bond & Fox, 2012). Figure 3.3 presents the scale for the
26 generic teaching aspects of the DMEE low-inference form (see Table 3.7 for the exact
teaching aspects) for the 49 teachers (49 teachers * 3 PE lessons = 147 lessons). Teachers’ scores

ranged from —2.47 to 1.01 logits, while teaching practices employment ranged from —2.00 to
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1.89 logits, suggesting that participating teachers used these practices at different frequencies and
degrees.
Table 3.6

Item and Teacher Parameter Estimates for the Scale Developed to Capture Teaching Practices
with DMEE Low-Inference Instrument

Parameter Estimates Total (N=147)
Mean (items) 0.00
(lessons) -0.61
SD (items) 0.83
(lessons) 0.78
Reliability (items) 0.87
(lessons) 0.80
Infit mean square (items) 1.00
(lessons) 0.99
Outfit mean square (items) 1.01
(lessons) 1.01
Infit t (items) -0.10
(lessons) -0.09
Outfit t (items) -0.03
(lessons) 0.00

However, as can be observed, there were four lessons (taught by different teachers) that
did not achieve the minimum threshold of the frequently observed teaching practices. On the
other hand, nine teaching aspects (i.e., 1.3, 6.3, 9.3, 13.2, 18.2, 21.2, 26, 28.2 and 30.2) were
rarely employed by the sampled teachers. Four of these aspects refer to the dimension of stage of
the structuring, questioning, modelling, and orientation factors. This means that teachers did not
employ these practices during all the three main phases of a lesson (e.g., introduction, core, end
of the lesson). The other three teaching aspects are related to the dimension of focus of the
questioning, application, and orientation factors, which implies that when teachers employed
these teaching practices, they were more frequently relating them to one of the following aspects:
a certain aim of the lesson, the entire lesson, the unit/a series of lessons, and more occasionally to
two or even all three of these aspects. Finally, the other two teaching aspects pertain to the

dimension of quality of the questioning and modelling factors. In particular, as far as the
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Item Estimates (Thresholds)
(N = 147 L = 26 Probability Level= .50)

High achievement in DMEE

low-inference form Not frequently observed teaching practices
2.0 |
| 17.2
|
| 9.3
|
| 20.2
| 1.3
| 25
| 29.2
| 13.2 27.2
| 6.3
1.0 X | 10
XXX | 21
XX |
|
XXX | 19
XXXX |
XXX |
XX | 2.3 9.2 12.2 24
XXXX | 3.2 22 23
XXXXXXX | 6.2 20.1 28 30
XX | 18.2 27.1 29.1
.0 XXXXX |
XXXXXX | 7.2
XXXXX |
XXXXXX |
XXX | 1.2 7.1
| 12.1
XXXXXXXX | 2.2 11
KXXXXXXKXXX |
XXXXXX |
XXXXXXX |
KX XXX XKXKXXXKXKXX | 6.1 9.1 13.1 16.2
-1.0
XXXXX |
XXXXXX |
XXXXXXX | 17.1
|
XAXXXXXXXX |
|
XXXXX | 2.1 18.1
| 1.1
XXX | 3.1 15
| 4
-2.0 XXX | 16.1
|
X |
|
|
XXX |
|
|
|
|
|
-3.0
Low achievement in DMEE
low-inference form Frequently observed teaching practices
Each X represents 1 lesson

Figure 3.3. The one-parameter IRT scale capturing teachers’ use of generic teaching practices.



questioning factor is concerned, it seems that teachers indicated to students whether their
answers were correct or incorrect more frequently than to invite students to give comments on
the given answer. The results for the modelling factor indicate that teachers more frequently
presented students a strategy for solving a problematic situation before asking them to engage

into and try to solve this situation than after.

Table 3.7

Variables Used From the DMEE Low-Inference Classroom Observation Instrument in IRT Analysis

DMEE Low-Inference Instrument

V.1  Structuring-Stage

V.2  Structuring-Frequency

V.3  Structuring-Focus

V.4  Structuring-Quality

V.5  Structuring-Differentiation

V.6  Questioning Techniques-Stage

V.7 Questioning Techniques-Frequency

V.8  Questioning Techniques-Frequency for waiting time before answering
V.9  Questioning Techniques-Focus

V.10  Questioning Techniques-Quality-Type of Question

V.11  Questioning Techniques-Quality-Teacher reaction when answer is not given
V.12  Questioning Techniques-Quality-Feedback when answer is given
V.13  Questioning Techniques-Quality-Reaction about the answer
V.14  Questioning Techniques-Differentiation

V.15 Application-Stage

V.16  Application-Frequency (no. of activities) ®

V.17  Application-Focus

V.18  Application-Quality

V.19  Application-Differentiation

V.20 Modeling-Stage

V.21  Modeling-Frequency

V.22  Modeling-Focus

V.23  Modeling-Quality-Teacher’s role

V.24  Modeling-Quality-Appropriateness of the model

V.25 Modeling-Quality-Lesson’s stage that is observed

V.26  Modeling-Differentiation

V.27  Orientation-Stage

V.28  Orientation-Frequency

V.29 Orientation-Focus

V.30 Orientation-Quality

V.31  Orientation-Differentiation

Notes. ® To measure the frequency dimension of the application factor, the number of instructional activities has
been used instead of the total application time of the lesson. This is because, in lessons that involved student
practice in waiting lines, the observers did not subtract the waiting time when capturing total application time,
and as a result, this teaching aspect was not representative of the total practice time of students.
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Turning to the low-inference observation form of the mTSS instrument, Table 3.8
provides a summary of the scale statistics that emerged based on the performance of the 49
teachers (49 teachers * 3 PE lessons* 2 raters = 294 scores) to the 7 teaching factors (18 teaching
aspects) of this instrument. The scale was found to have satisfactory reliability for test items
(r=0.84), infit/outfit mean squares close to one, and infit/outfit t’s close to zero (Bond & Fox,
2012). However, the reliability for lessons was a bit lower (r=0.70) than the acceptable threshold
of 0.75, something suggesting that the scale developed could discriminate among teachers (and
the respective quality of their lessons) somewhat lower than the scale developed for the DMEE.
Table 3.8

Item and Teacher Parameter Estimates for the Scale Developed to Capture Teaching Practices
with mTSS Low-Inference Instrument

Parameter Estimates Total (N=294)
Mean (items) 0.00
(lessons) -0.08
SD (items) 0.54
(lessons) 0.49
Reliability (items) 0.84
(lessons) 0.70
Infit mean square (items) 1.00
(lessons) 1.00
Outfit mean square (items) 1.00
(lessons) 1.00
Infit t (items) -0.09
(lessons) -0.08
Qutfit t (items) -0.02
(lessons) 0.00

Figure 3.4 presents the scale for the 18 teaching aspects of the mTSS low-inference form
(see Table 3.9 for the exact teaching aspects) for the 49 teachers (49 teachers * 3 PE lessons* 2
raters = 294 scores). Teachers’ scores ranged from —1.52 to 1.48 logits, while teaching practices
employment ranged from —1.91 to 1.44 logits, suggesting that the teaching practices involved in
this instrument were employed at different frequencies and degrees from the participating

teachers. However, as one can notice, two teaching aspects (i.e., 3.1, 7.1) were more easily
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Item Estimates (Thresholds)
(N =294 L = 19 Probability Level= .50)

High achievement in mTSS

low-inference form Not frequently observed teaching practices
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|
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|
|
|
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|
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-2.0
Low achievement in mTSS
low-inference form Frequently observed teaching practices
Each X represents 1 rater’s coding of a lesson

Figure 3.4. The one-parameter IRT scale capturing teachers’ use of content-specific teaching practices.
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employed compared to the sample’s ability. This was expected for both teaching aspects. In
particular, as far as the first step of task progression diversity is concerned (i.e., 3.1), this refers
to teacher’s implementation of just two out of four instructional tasks (i.e., informing, refining,
extending, applying) during the whole lesson, something that is easily implemented. Similarly,
the classroom management (i.e., 7.1) refers to issues that are irrelevant to the instructional
activities (i.e., roll taking, announcements, disciplinary issues), and as such, these issues were
avoided by the teachers during the classroom observations. Finally, one teaching aspect (i.e., 8.3)
was somewhat above sample’s ability. This teaching aspect relates to the stage dimension of the
skill demonstration factor, and results showed that teachers rarely demonstrated the emphasized
skill in all three main phases (i.e., introduction, core, end of lesson) of the lesson.

Table 3.9
Variables Used From the mTSS Low-Inference Classroom Observation Instrument in IRT Analysis

mTSS Low-Inference Instrument

V.1  Time on Task (Waiting Time)

V.2  Time on Task (Total Practice Time)

V.3  Task Progression (Diversity of Tasks)

V.4  Task Progression (Practice Time in Refining Tasks) *

V.5  Task Progression (Practice Time in Extending Tasks)

V.6  Classroom Management (Transition Time)

V.7  Classroom Management (Classroom Disorder Time)

V.8  Skill Demonstration (Stage)

V.9  Skill Demonstration (Frequency)

V.10  Skill Demonstration (Quality)

V.11  Congruent and Specific Feedback (Stage)

V.12  Congruent and Specific Feedback (Frequency)

V.13  Congruent and Specific Feedback (Quality)

V.14  Task Explicitness (Stage)

V.15  Task Explicitness (Frequency)

V.16  Task Explicitness (Quality)

V.17  Quality of Student Practice (% of Students’ On-Stated Trials) °
V.18  Quality of Student Practice (% of Students’ Appropriate Trials) °

Notes. # The variables related to practice time in informing and applying tasks were not involved in task progression
factor, as according to (Rink, 2010), it is the cycle of refining-extending tasks that leads to students’ psychomotor
development.

® Quantity of student trials was not included in the IRT model, as it could not be reliably measured. This is because
teachers taught a large gamut of psychomotor skills, some of which were discrete (i.e., having a clear beginning and
end; e.g., throwing, kicking, passing), whilst others were continuous (i.e., having an arbitrary beginning and/or
ending point; e.g., basketball dribbling, running) and it was difficult for the observers to distinguish when a student
who performs a continuous skill has completed a whole trial.
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Confirmatory Factor Analyses (CFA)

CFA analyses were applied to the high-inference forms of the DMEE and mTSS
observation instruments and the student survey data, to test for consistency with the
observed/reported data. Having in mind that the present study employed the two abovementioned
frameworks and the student survey as the guiding frameworks for capturing teaching quality in
this study, the purpose of this analysis was to verify the a priori factor structure of these
constructs and the relationship among the observed variables and their corresponding latent
factor. Therefore, it was deemed appropriate to run a CFA. The analyses were carried out using
Structural Equation Modeling (SEM) techniques and the EQS 6.1 software (Bentler, 1995).
Particularly, maximum likelihood (ML) method and cutoff values of a set of fit indices (i.e., the
ratio of chi-square to its degrees of freedom <1.96, the Comparative Fit Index-CFIl > .90, and the
Root Mean Square Error of Approximation-RMSEA < .06) were used to evaluate the extent to
which data fit each theoretical model under investigation (Hu & Bentler, 1999).

The DMEE high-inference observation form consisted of 40 items that related to 7
generic teaching factors (i.e., orientation, structuring, application, questioning, modeling, time
management, and classroom as a learning environment). Before running a CFA analysis, a
preliminary descriptive statistical analysis was conducted of all 40 items to investigate the extent
to which each practice had a satisfactory spread across the scale (i.e., Likert 1-5) used. The
results indicated that the majority of the items had been scored variously. However, five items
(i.e., 16, 17, 18, 22, 25) of the classroom as a learning environment factor (and more particularly
of the classroom disorder sub-factor), had been given the score “1” for the vast majority (at least
90%) of the lessons. This was not surprising, as these items refer to the extent to which students’

misbehavior was serious (i.e., had the form of verbal or bodily intimidation) or to teacher’s
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inability to solve students’ misbehavior. As expected, these behaviors were rare, probably
because of the presence of the observers. As a consequence these items were removed from CFA
analysis.

Then a first order CFA model was run with the remaining 35 items to examine the
construct validity of this observation form. However, during this attempt, ten items (i.e., 6, 9, 11,
14, 19, 20, 26, 31, 32, and 35, see Appendix B for the exact statements) had a relatively low
loading to the targeted factor (i.e., 0.35 at most). Thus, it was decided to remove those statements
and run another CFA model with the remaining 25 items. The fit indices of this attempt
supported a good fit of the data to the model [x*=346.05, df=229, RMSEA=.059, (90%
Confidence Interval of RMSEA=.046-.071), CFI1=.953] and the resulting factors had at least two
items each. Yet, the items related to the classroom as a learning environment factor were found
to belong to two different factors (thus yielding eight overall factors): one measuring the types of
interactions that exist in the classroom (i.e., teacher-student and student-student interactions) and
the other capturing the teacher’s ability to deal with student misbehavior; a result that is in par
with Panayiotou et al.’s (2014) findings. However, collectively, the basic theoretical assumptions
of the model were not violated.

Before exploring whether these eight factors could form one or more second-order factors,
Kline’s (2011) advice for determining whether the fit of simpler models was comparable was
followed. In particular, a comparison was made between the delta chi-square to the delta dfs of a
single-factor and a two-factor (i.e., factor A involved statements that were related to direct
instruction, while factor B involved statements pertained to constructivism) first-order models®®.
However, in both simpler models, the quotient of the delta chi-square to the delta dfs was

significantly above two (i.e., 10.81 and 1.77 respectively), thus the eight-factor structure was

1> Other simpler models were not tested, due to the inherent complexity that this task involves.
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considered more appropriate (single-factor model: ¥°=739.23, df=197, RMSEA=.137, (90%
Confidence Interval of RMSEA=.126-.147), CF1=.702; two-factor model: X2:734.67, df=196,

RMSEA=.137, (90% Confidence Interval of RMSEA=.126-.147), CFI=.704).

Therefore, the next step of the CFA analysis was to explore whether these eight factors

could form one or more second-order factors, since one of the main assumptions of the DMEE is

that teaching factors are interrelated (Kyriakides et al., 2009). Thus, a second-order factor
solution was examined with all eight factors loading to one second-order factor, that could
represent the overall quality of teaching. Table 3.10 shows that all parameter estimates were
statistically significant (p.< .05), and all the standardized factor loadings were positive and
moderate or moderately high, with standardized values ranging from 0.41 to 0.93 for the first-
order factor structure and from 0.40 to 0.99 for the second-order factor structure; supporting,

thus, the validity of this model.
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Table 3.10

Maximum Likelihood Estimates for an Eight-Factor Solution of the DMEE High-Inference

Classroom Observation Data and Fit Statistics for the Model

Parameter Unstandardized SE Standardized
Factor loadings
Orientation, F1(%)
Item 1 1.000° 452
Item 27 1.509 0.274 .805
Item 28 2.020 0.355 .899
Structuring, F2(%)
Item 2 1.000° 444
Item 3 1.288 0.265 811
Application, F3(%)
ltem 4 1.000° 533
Item 5 0.797 0.088 411
Item 7 0.654 0.177 445
Questioning Techniques, F4(%)
Item 33 1.000° 540
Item 34 1.106 0.219 .827
Modeling, F5(%)
Item 36 1.000° 702
Item 37 1.713 0.164 .908
Item 38 1.705 0.211 .890
Item 39 1.941 0.182 .930
Item 40 0.434 0.067 570
Time Management, F6(%)
Item 8 1.000° .804
Item 29 0.881 0.106 .687
Item 30 1.426 0.156 872
Teacher-Student and Student-
Student Interactions, F7(%)
Item 10 1.000° 740
Item 12 0.993 0.164 510
Item 13 1.486 0.180 17
Classroom Disorder, F8(*)
Item 15 1.000° 724
Item 21 1.427 0.139 .869
Item 23 1.608 0.145 .903
Item 24 1.741 0.196 .751
Quality of Teaching, FO9(%)
F1 0.494 0.089 .990
F2 0.638 0.132 .884
F3 0.583 0.109 .813
F4 0.700 0.144 .739
F5 0.358 0.064 515
F6 0.508 0.053 .853
F7 0.630 0.068 921
F8 0.238 0.056 400
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Table 3.10 Continued

Measurement error variances

Item 1 0.966 0.115 .892
Item 27 0.308 0.043 594
Item 28 0.242 0.049 439
Item 2 2.119 0.261 .896
Item 3 0.449 0.148 .585
Item 4 1.292 0.217 .846
Item 5 1.604 0.220 912
Item 7 0.892 0.123 .896
Item 33 2.181 0.294 842
Item 34 0.506 0.190 .562
Item 36 0.496 0.062 712
Item 37 0.299 0.044 418
Item 38 0.367 0.058 456
Item 39 0.284 0.045 .368
Item 40 0.188 0.023 822
Item 8 0.195 0.037 595
Item 29 0.309 0.039 127
Item 30 0.228 0.059 490
Item 10 0.387 0.058 672
Item 12 1.318 0.160 .860
Item 13 0.976 0.148 697
Item 15 0.332 0.041 .690
Item 21 0.242 0.048 496
Item 23 0.214 0.046 429
Item 24 0.854 0.125 .660
F1 0.005 0.010 142
F2 0.113 0.082 467
F3 0.174 0.153 .582
F4 0.407 0.150 674
F5 0.353 0.075 .857
F6 0.097 0.029 522
F7 0.071 0.039 391
F8 0.309 0.061 919
X dfu Z;/dfM RMSEA (90% CI) CFl SRMR
372.22 248 1.50 0.058 (0.046 - 0.070) 0.950 0.070

Notes. ® See Appendix B for the exact statements used in each factor.
® Not tested for statistical significance.

Turning to the mTSS high-inference observation form, this consisted of 19 statements and
pertained to five instructional dimensions, two of which were generic (i.e., classroom and time
management), and three of which were content-specific (i.e., task progression, demonstration of
desired movement skills, and quality of student practice). Thus, a first step was to conduct a first-

order CFA model to examine whether the results provided support to the construct validity of
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this observation form. Fit indices supported a good fit of the data to the model [x*=215.11,
df=136, RMSEA=.045, (90% Confidence Interval of RMSEA=.033-.055), CFI=.963]. However,
following Kline’s (2011) advice for determining whether the fit of a simpler model was
comparable, a comparison was made between the delta chi-square to the delta dfs of the simpler
models. In all simpler models, the quotient of the delta chi-square to the delta dfs was above 2

(see Table 3.11), thus, the five-factor structure was considered as the most appropriate.

Table 3.11
Values of Selected Fit Statistics for Alternative mTSS First-Order Models
Model Z; dfu l; b dfp RMSEA CFl SRMR
(90% CI)?
5f-model 215.11 136 --- .045 (.033 -.055) .963 .049
1f-model 801.11 146 586.00 1 124 (.115 - .132) .697 .100

2f-model  562.88 145 347.77 .099 (.090 -.108) .807 .097

9
3f-model  396.87 143 181.76 7 .078 (.069 -.087) .883 072
4f-model  388.80 140 173.69 4 .078 (.069 -.087) .885 .083

Notes. ® Cl: Confidence Interval.
b All differences significant at p <.001

After determining the first-order factor structure, then a second-order factor solution was
tested, to examine whether the two generic and the three content-specific factors could form two
second-order factors. As can be observed in Table 3.12, the results supported this structure. All
parameter estimates were statistically significant (p.< .05) for both the first- and the second-order
factor structure, and all the standardized factor loadings were positive and moderate or
moderately high, with standardized values ranging from 0.40 to 0.89 for the first-order factor
structure and from 0.63 to 0.87 for the second-order factor structure, with the only exception of
quality of student practice factor (i.e., 0.32). However, the loading of this factor was expected to
be somewhat lower than the other two factors, because this factor refers to what students do (i.e.,
quality of student practice), whereas the other two factors of the content-specific second-order

factor pertain to teacher behaviors.
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Table 3.12

Maximum Likelihood Estimates for a Five-Factor Solution of the mTSS High-Inference Classroom
Observation Data and Fit Statistics for the Model

Parameter Unstandardized SE Standardized

Factor loadings
Classroom Management, F1(%)

Item 4 1.000° 636
Item 5 0.620 0.088 548
Item 6 1.145 0.143 727
Item 8 0.688 0.105 499
Time Management, F2(%)

Item 7 1.000° .892
Item 12 0.954 0.084 .890
Item 19 0.854 0.061 761
Task Progression, F3(%)

Item 13 1.000° 789
Item 14 0.451 0.059 565
Item 15 1.036 0.101 822
Item 16 1.139 0.051 .805

Demonstration of the desired
movement skill, F4(%)

ltem 1 1.000° 505
Item 2 1.344 0.176 742
Item 3 1.368 0.176 .769
Item 9 0.921 0.121 714
Item 10 1.013 0.142 .625
Quality of student practice, F5(%)
Item 11 1.000° 404
Item 17 2.393 0.716 .580
Item 18 2.642 0.751 463
Generic Instructional Aspects
Practices, F6(%)
F1 0.272 0.045 .630
F2 0.425 0.058 .631
Content-Specific Teaching
Practices, F7(%)
F3 0.441 0.056 .690
F4 0.476 0.069 872
F5 0.035 0.013 .323
Measurement error variances
Item 4 0.276 0.031 T72
Item 5 0.168 0.016 .836
Item 6 0.219 0.031 .687
Item 8 0.268 0.025 .867
Item 7 0.116 0.037 451
Item 12 0.109 0.033 456
Item 19 0.240 0.035 .648
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Table 3.12 Continued

Item 13 0.248 0.038 615
Item 14 0.177 0.018 .825
Item 15 0.210 0.040 570
Item 16 0.286 0.048 593
Item 1 0.868 0.078 .863
Item 2 0.439 0.054 670
Item 3 0.386 0.050 .640
Item 9 0.243 0.027 .700
Item 10 0.477 0.046 781
Item 11 0.059 0.006 915
Item 17 0.130 0.022 .815
Item 18 0.292 0.034 .886
F1 0.113 0.028 77
F2 0.273 0.053 776
F3 0.213 0.043 723
F4 0.072 0.036 490
F5 0.010 0.004 947
Factor covariances
F6 —F7 0.716 0.087 .716
xe dfu 2 [ dfy RMSEA (90% CI) CFl SRMR
231.54 140 1.65 0.047 (0.036 - 0.058) 0.958 0.055

Notes. ® See Appendix C for the exact statements used in each factor.
® Not tested for statistical significance. All other unstandardized estimates are statistically
significant at p< .05.

Finally, as explained above, the student survey consisted of 36 items that related to the 12
teaching factors (i.e., seven generic and five content-specific practices) involved in the two
observation instruments employed, and some other teaching aspects as mentioned above.
However, ten items were removed from the CFA analysis for different reasons. Particularly, the
five items (i.e., 1, 6, 20, 24, 32) that pertained to other teaching aspects than the 12 involved in
the observation instruments and the one (i.e., 15) that pertained to teachers’ explicitness of
tasks™® were removed because they were not expected to load into any factor. In addition, from

the administration it was noticed that the four items that referred to the task progression (i.e., 16,

30, 31, 33) were not understood by a number of students (especially third-graders); thus it was

1 These items were removed from the CFA analysis. However, their contribution to student psychomotor
learning was investigated, by entering each individual item into the multi-level analysis.
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decided to be removed from the analysis. Thus, the remaining 26 items were analyzed with CFA,
to investigate the construct validity of the survey. Yet, beyond the classroom as a learning
environment and time management factors which were represented by more than two items, since
similar items were also developed based on the mTSS instrument, the other five generic teaching
practices were represented with only two statements. As a consequence, these pairs of items
could not form single factors (Kline, 2011). Hence, it was decided to investigate whether all five
generic teaching practices could form a single factor. In a similar manner, the two items that
pertained to congruent and specific feedback were merged with the items that refer to
demonstration, as both practices emphasize the key learning cues. Thus, the first-order factor
model investigated the following construct: a) generic teaching practices, b) demonstration and
congruent and specific feedback, ¢) quality of student practice, d) time management, and €)
classroom management. After running this model, ten items had a rather low loading (i.e., <.30),
thus it was decided to remove them from further analyses. Six of these items (i.e., 6, 8, 10, 14, 23,
25) pertained to generic teaching practices, one item (i.e., 22) to time management, one item (i.e.,
9) to demonstration and congruent specific feedback and two items (i.e., 12 and 27) to classroom
management factor. In addition, because the correlation between classroom and time
management factors was high (i.e., r >.80) it was decided to test whether those two factors could
form a single one. Therefore, another CFA model was run with the remaining 16 items, and
which investigated whether a four-factor model could be constructed. Fit indices supported a
good fit of the data to the model [y’= 276.77, df=97, RMSEA=.043, (90% Confidence Interval of
RMSEA=.037-.049), CFI1=.953]. To determine whether the fit of a simpler model was

comparable, a comparison was made between the delta chi-square to the delta dfs of the simpler
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models, which confirmed that the four-factor solution was the most appropriate, as in all simpler

models, the quotient of the delta chi-square to the delta dfs was above 2 (see Table 3.13).

Table 3.13

Values of Selected Fit Statistics for Alternative First-Order Models of Student Survey
Model Z; dfy 7 dfp RMSEA CFI  SRMR

’ (90% CI)®

4f-model 276.77 97 -~ .043(.037-.049)  .953 .035

1f-model 598.90 103 322.13 6  .070(.064-.075) .870 .051

2f-model (Factors ~ 478.03 102 201.26 5  .061(.056-.067) .901 046

1,2,4, were put

together)

3f-model_A (Factors 417.53 100 140.76 3 .057 (.051-.062) .917 .042

1 and 2 were put

together)

3f-model_B (Factors 343.76 100 66.99 3 .050(.044-.055) .936 039

1 and 4 were put

together)

3f-model_C (Factors 371.22 100 94.45 3 .052(.047-.058) .929 041

2 and 4 were put
together)

Notes.  Cl: Confidence Interval.

® All differences significant at p <.001

After testing the model against the alternative simpler models, a second-order factor

solution was examined to explore whether the four first order factors were related to each other.

The results indicated that the three out of the four first order factors (except from the factor
pertained to quality of student practice) loaded on a second-order factor (see Table 3.14). In

addition, all parameter estimates were statistically significant and the standardized factor

loadings were positive and moderate to high.

110



Table 3.14

Maximum Likelihood Estimates for a Four-Factor Solution of the Student Survey Data and Fit Statistics for the Model

Parameter Unstandardized SE Standardized

Factor loadings
Generic Teaching Practices, F1(%)

Item 2 1.000° 592
Item 4 0.961 0.067 .593
Item 17 1.064 0.069 .666
Item 19 1.074 0.073 .624
Item 21 0.874 0.064 .559
Demonstration and Congruent and
Specific Feedback, F2(%)
Item 3 1.000° 579
Item 13 0.948 0.066 .598
Item 18 1.037 0.069 .642
Item 35 1.131 0.071 .704
Item 36 1.024 0.067 .653
Quality of Student Practice, F3(%)
Item 28 1.000° 615
Item 34 1.321 0.105 T77
Time and Classroom Management,F4(%)
Item 5 1.000° 433
Item 11 0.902 0.114 403
Item 26 1.161 0.118 .603
Item 29 0.980 0.106 488
Quality of Teaching, F5(%)
F1 0.761 0.046 .870
F2 0.703 0.042 .920
F4 0.523 0.048 .803
Measurement error variances
Item 2 1.419 0.073 .806
Item 4 1.302 0.067 .805
Item 17 1.087 0.061 .746
Item 19 1.388 0.074 .782
Item 21 1.291 0.065 .830
Item 3 1.160 0.058 .816
Item 13 0.941 0.048 .801
Item 18 0.896 0.047 7167
Item 35 0.760 0.043 .710
Item 36 0.823 0.044 757
Item 28 0.096 0.165 .789
Item 34 0.197 0.024 .629
Item 5 0.228 0.038 .902
Item 11 1.775 0.091 915
Item 26 1.000 0.065 .798
Item 29 1.304 0.068 .873
F1 0.187 0.035 494
F2 0.090 0.024 .393
F4 0.150 0.034 .595
Factor Covariates
F3 <F5 0.457 0.037 .681
% dfy 221 dfy RMSEA (90% CI) CFI SRMR
311.025 99 3.14 0.047 (0.041 - 0.052) 0.944 0.038

Notes. * See Appendix D for the exact statements used in each factor.
® Not tested for statistical significance. All other unstandardized estimates are statistically significant at p< .05.
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Multilevel Analyses

After running the above analyses, multi-level model analyses were run (Luke, 2004) by
using ‘MLwiN’ software (Rasbash, Steele, Browne, & Goldstein, 2012), to examine the value
that teachers have added to student psychomotor learning over the academic year (Amrein-
Beardsley, 2008; Strong, 2011); a key aim in this analysis was also to explore the individual and
joint effects of generic- and content-specific practices on student learning. Initially, due to the
hierarchical structure of the data, a two-level model (students nested within teachers) was run
with students’ post-test performance as the dependent variable. This model would provide the
opportunity to explore where (at what level) and how effects are occurring. Omitting the school
level was reasonable both because there were several schools in which only one PE teacher was
sampled (i.e., 34 out of 42) and because of the present study’s interest in exploring the effect of
different teaching practices, which are situated at the teacher rather than at the school level. Once
the empty model was established, some explanatory variables found to explain most of the
variance at the student level (Scheerens & Bosker, 1997) were then introduced into Model 1 (i.e.,
student pre-test performance and background characteristics--age, gender, and socio-economic
status). Moreover, to control for out-of-school PE experiences and classroom effects, in Model 2,
the variable pertaining to student’s participation in out-0f-school PE activities and the variables
pertaining to classroom composition (i.e., class size, aggregated pre-test performance from
student level data, percentage of girls in the classroom, aggregated socio-economic status) were
additionally entered.

After controlling for variables entered in Models 1 and 2, the variables obtained through

observations and student ratings, and which pertain to generic and content-specific teaching
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practices were entered in Models 3a to 3n'”. By comparing each of the latter models to Model 2,
it was possible to investigate the extent to which generic and content-specific practices,
individually, explained a greater proportion of the variance in student learning compared to that
explained without using any such variables; thus addressing the first research question. Then, in
Model 3,41, both generic and content-specific variables found to have a statistically significant
contribution to student learning in Models 3a and 3n were entered. The comparison of Model

3n+1 to Models 3a to 3n helped answer the second research question, which related to the added

value of exploring both types of teaching practices as opposed to considering each type in
isolation.
Discriminant Analysis

The third research question was addressed by employing a discriminant analysis to
determine those teaching practices (generic and/or content-specific) that could discriminate
among most-, typical, and least- effective teachers. In particular, a discriminant analysis was
undertaken (Burns & Burns, 2008) to identify those teaching practices (from among all the
practices found to significantly contribute to student psychomotor learning in the multilevel
analyses) that could contribute most to this separation. Differently put, it was explored whether
the differences among the effectiveness of these three groups could be explained by the
employment of certain teaching practices.

To this end, teachers were classified into three categories (i.e., most-effective, typical,
and least-effective) based on the residuals at the teacher level (Goldstein, 2003), resulting from

Model 2 described above (before entering any variables related to teaching practices). In

" Due to multicollinearity problems, a staged process was followed, by adding one by one the teaching factors/
aspects of each instrument, and comparing each alternative model to the Model 2 (see Creemers, Kyriakides, &
Sammons, 2010 for a similar approach). Therefore, n represents a different number of models, as the exact number of
alternative models depends on how many teaching factors/aspects were involved in the instrument under exploration.
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particular, using the residuals of each teacher’s estimate score, teachers were classified as
follows: least-effective (N= 15): residual <-1SD; typical (N=24): -1SD < residual > 1SD; most-

effective: residual > 1SD (N=10).
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CHAPTER 4: RESULTS
Abstract

The present study had three main aims. The first aim was to investigate the individual
contribution of generic and content-specific teaching practices to student psychomotor learning.
The study’s results that relate to this aim corroborated existing research findings which
highlighted the contribution of certain generic and content-specific teaching practices to student
psychomotor learning. Moreover, the study’s findings provided empirical evidence pointing to
the effect of some underexplored generic and content-specific teaching practices on student
psychomotor learning. In particular, orientation, time management, and questioning (from
generic teaching practices) as well as demonstration and congruent and specific feedback (from
content-specific teaching practices) were found to have the largest effects on student
psychomotor learning. The second main aim of this study was the investigation of the joint
contribution of generic and content-specific teaching practices to student psychomotor learning.
Results that relate to this aim indicated that the combination of the two types of practices could
explain more variance at the teacher level compared to that explained when considering either
type of practices in isolation. The third and final aim of this study was to explore which teaching
practices could serve as the best predictors that could discriminate among teachers based on their
level of effectiveness. Findings showed that certain generic and content-specific practices could
predict allocation of teachers to most-effective or non-most effective (i.e., typical or least-
effective).

This chapter presents the study results, and therefore, addresses the three research
questions that the study sought to answer. However, before presenting the results that relate to
the three research questions, some descriptive statistics are presented, concerning the degree to
which each generic and content-specific teaching practice was employed by the teachers,
followed by a brief presentation of the student learning variance decomposition, and the
contribution of student- and teacher-background characteristics to student learning. Then, the
presentation of results is organized per each research question. In particular, the contribution of
generic teaching practices on student psychomotor learning is presented, followed by the
examination of the contribution of content-specific teaching practices. In doing so, the first

research question, which seeks to determine the individual contribution of either type of practices
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to student psychomotor learning, is being addressed. Second, the extent to which the
combination of generic and content-specific teaching practices explains a greater proportion of
variance in student learning is explored; this exploration helps address the second research
question, which searches for the joint contribution of both types of practices to student
psychomotor learning. Finally, the degree to which the employment of certain generic and/or
content-specific teaching practices can discriminate among teachers based on their level of
effectiveness is examined, thus addressing the third research question.

Descriptive Statistics

Tables 4.1 and 4.2, respectively, present how frequently each of the five generic teaching
practices involved in the low-inference form of DMEE and each of the seven generic and
content-specific practices included in the low-inference form of mTSS were employed by the
participating teachers'®. However, it is noted that within this section only some notable patterns
or observations that emerged from these two tables will be discussed, as the descriptive statistics
of both generic and content-specific teaching practices are presented along with the presentation
of study’s findings in the following sections.

To begin with, examining the degree to which the five generic teaching practices of the
DMEE occurred in PE lessons (see column did not occur of stage dimension in Table 4.1), one
can observe that questioning, modeling, and orientation were only observed in a small
percentage of lessons, whereas structuring was observed in the majority of the lessons and
application opportunities were offered in all the observed lessons. Focusing on the stage

dimension, except from the teaching practice of application, which was typically observed in all

8 The descriptive statistics refer only to the low-inference form of the two instruments, and not to the
high-inference form, since the former captures more readily observable behaviors than the latter, which is
filled out after the completion of the lesson and requires from observers a high degree of subjective
judgment (Kennedy, 2010).
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Table 4.1

Descriptive Statistics for the Five Factors and Their Constituent Aspects/Dimensions of the
DMEE Low-Inference Form

Stage Dimension

Occurred in one
main juncture
(i.e., introduction,
core, end) of the

Did not occur

Occurred in two
main junctures
(i.e., introduction,
core, end) of the

Occurred in all
three main
junctures (i.e.,
introduction, core,

lesson lesson end) of the lesson
Structuring 23.8% 35.4% 32.7% 8.2%
Questioning Techniques 43.5% 30.6% 17.0% 8.8%
Application 0.0% 2.7% 22.4% 74.8%
Modeling 70.1% 23.8% 5.4% 0.7%
Orientation 68.7% 21.8% 7.5% 2.0%

Frequency Dimension

Occurred once

Did not occur during the lesson

Occurred twice
during the lesson

Occurred three or
more times during

the lesson
Structuring 23.8% 30.6% 23.8% 21.8%
Questioning Techniques 43.5% 14.3% 23.8% 18.4%*
Questioning Techniques —
Waiting time before 96.6%"™ 2.006" 1.4%" 0.0%6"
answering
Application (no. of 15.00° 28.5%°2 32.6%% 23.8%%
activities)
Modeling 70.1% 10.2% 7.5% 12.2%
Orientation 68.7% 14.3% 11.6% 5.4%

Focus Dimension

Related to one of
the following
aspects: a) a
certain aim of the
lesson, b) the
entire lesson, and
¢) the unit/a series

Did not occur

Related to two of
the following
aspects: a) a
certain aim of the
lesson, b) the
entire lesson, and
¢) the unit/a series

Related to all three
of the following
aspects: a) a
certain aim of the
lesson, b) the
entire lesson, and
c) the unit/a series

of lessons) of lessons) of lessons)
Structuring 23.8% 49.0% 25.2% 2.0%
Questioning Techniques 43.5% 34.0% 18.4% 4.1%
Application 0.0% 35.4% 57.8% 6.8%
Modeling 70.1% 27.2% 2.7% 0.0%
Orientation 68.7% 23.1% 8.2% 0.0%
Quality Dimension
1 2 3

(see notes at the
end of the table)

Did not occur

(see notes at the
end of the table)

(see notes at the
end of the table)

Structuring 23.8% 2.0%° 74.1%° -
Questioning Techniques — 43.5% 38.8% 13.6%° 4.1%°¢
Type of Question

Questioning Techniques —

Teacher reaction when 43.5% 0.0% ' 11.5%" 45.0%"

answer is not given

117



Table 4.1 Continued

Quality Dimension (continued)

1 2 3
Did not occur (see notes at the (see notes at the (see notes at the
end of the table) end of the table) end of the table)

Questioning Techniques —

Feedback when answer is 43.5% 10.9% ¢ 19.8%° 25.8%°
given

Questioning Techniques —

Reaction about the 43.5% 0.0%" 53.8%" 2.7%"
answer

Application 0.0% 68.0%' 32.0%' -
Modeling —Teacher’s role 70.1% 16.3%’ 12.2%’ 1.4%’
Modeling —

Appropriateness of the 70.1% 2%~ 27.9%" -
model

Modeling —Lesson’s stage 0 o ol _
that is observed 70.1% 16.4% 13.5%

Orientation 68.7% 10.9% " 20.4%" 0.0%"

Differentiation Dimension

Occurred three or

. Occurred once Occurred twice . .
Did not occur : . more times during
during the lesson  during the lesson
the lesson
Structuring 100% 0.0% 0.0% 0.0%
Questioning Techniques 97.3% 1.4% 0.7% 0.7%
Application 76.2% 10.2% 8.2% 5.4%
Modeling 99.3% 0.7% 0.0% 0.0%
Orientation 100% 0.0% 0.0% 0.0%

Notes.”™ Occurred twice or thrice during the lesson, ® Occurred four or more times during the lesson.
*1 0 minutes, " 1 minute, ** 2 minutes ™ three or more minutes.
°11-3 activities, “ 4-5 activities, ®® 6-7 activities, * more than 8 activities.
? During the lesson the teacher provided structuring activities that were:1= not clear for the students, 2= clear
for the students.
¢ During the lesson the teacher mainly posed: 1= product questions, 2= mixed of product-process questions, 3=
process questions.

During the lesson the teacher mainly: 1= moves to another question or answers the question him/herself, 2=
poses an easier question or restates a question (easier words), 3= no reaction needed-answer was given.
9 During the lesson the teacher provided: 1= no comments or negative comments to incorrect and partly correct
answers, 2= positive comments to correct answers only, 3= positive comments to correct answers and
constructive comments to incorrect and to partly correct answers.
" During the lesson the teacher mainly: 1= ignores the answer, 2= indicates that the answer is correct or partly
correct or incorrect, 3= invites students to give comments on the answer.
'During the lesson the teacher mainly: 1= uses the same activity to help students find a specific result, 2=
activates students’ certain cognitive processes for the solution of more complex activities.
! During the lesson the teacher mainly: 1= gives the strategy to students, 2= engages students in guided
discovery, 3= engages students in discovery.
% During the lesson the teacher mainly provides: 1= an unsuccessful model, 2= a successful model.
' During the lesson the teacher initiates a strategy mainly: 1= before a problematic situation, 2= after a
problematic situation.
™ During the lesson the teacher mainly engages students in orientation activities that: 1= are typical, 2= are
related to learning, 3= ask for them to specify the aim(s).
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Table 4.2

Descriptive Statistics for the Seven Factors and Their Constituent Aspects/Dimensions of the

mTSS Low-Inference Form

Stage Dimension

Occurred in one
main juncture
(i.e., introduction,
core, end) of the

Did not occur

Occurred in two
main junctures
(i.e., introduction,
core, end) of the

Occurred in all
three main
junctures (i.e.,
introduction, core,

lesson lesson end) of the lesson
Skill Demonstration 19.7% 39.1% 31.6% 9.5%
Congruent and Specific 41.8% 23.8% 22.4% 11.9%
Feedback
Task Explicitness  (fully 16.7% 41.2% 21.4% 20.7%

explicit tasks)

Frequency Dimension

Occurred once

Did not occur during the lesson

Occurred twice
during the lesson

Occurred three or
more times during

the lesson

Skill Demonstration 19.7% 22.8% 21.1% 36.4%
Congruent and Specific 41.8% 15.0% 13.3% 29.9%
Feedback

Task Explicitness (fully 16.7% 27.6% 16.7% 39.1%
explicit tasks)

Quality Dimension
0 or Did not occur 1 2 3

(see notes at the
end of the table)

(see notes at the
end of the table)

(see notes at the
end of the table)

(see notes at the
end of the table)

Skill Demonstration 19.7% 20.1%"
Congruent and Specific ob o b
Feedback 1.7% 23.8%
Task Explicitness 0.0%° 65.6% °
T!me on Task (Waiting 29 90%° 37 .8%¢
Time)

Time on Task (Total 28.9%E 24.8%
Practice Time) ' '
Task Progression of o f
(Diversity of Tasks) 9.5% 39.8%
Task Progression (Practice o0 o0
Time in Refining Tasks) 78.9% 21.1%
Task Progression (Practice ozh osh
Time in Extending Tasks) 15.0% 33.0%
Classroom Management oA o i
(Transition Time) 3.7% 29.0%
Classroom Management oz o
(Classroom Disorder) 29.9% 38.8%
Quality of Student

Practice (% of Students’ 2.7%" 5.1%"
On-Stated Trials)

Quality of Student

Practice (% of Students’ 10.9% 26.9%'

Appropriate Trials)

36.4%°
46.9%"
34.4%°
20.4%°

18.4%°
36.4%"
37.0%"
54.7%"

23.2%]

19.1%*

35.3%'

23.8%°
27.6%"

11.9%¢
27.9%°¢
14.3%°
15.0%"
12.6%"

8.20]

73.1%*

26.9%'

Notes.? During the lesson the teacher or a student mainly demonstrated the skill by making: 1= a partial reference to
the critical cues or a partial practical demonstration, 2= a combination of partial reference to the critical cues and
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partial practical demonstration or only a full reference to the critical cues without practical demonstration or a full
practical demonstration without any reference to the critical cues, 3= a combination of full reference to the critical
cues and full practical demonstration.

® During the lesson teacher’s accountability of student practice mainly involved: 0= no supervision, 1= just
monitoring, 3= reinforcement, 4= reinforcement and congruent and specific feedback.

¢ During the lesson the teacher mainly provided task directions that were: 0= implicit, 1= partially explicit, 2= fully
explicit.

¢ The waiting time of the lesson: 0= exceeded the 40% of lesson time, 1= ranged from 25.01%-40% of lesson time,
2=ranged from 15.01%-25% of lesson time, 3= did not exceed the 15% of lesson time.

¢ The total practice time of the lesson: 0= did not exceed the 10% of lesson time, 1= ranged from 10.01%-20% of
lesson time, 2= ranged from 20.01%-30% of lesson time, 3= exceed the 30% of lesson time.

" During the lesson the teacher provided: 0= just one type of instructional tasks, 1= two types of instructional tasks,
2= three types of instructional tasks, 3= all four types of instructional tasks.

9During the lesson the teacher: 0= did not engage students in refining tasks, 1= engaged students in refining tasks.
"During the lesson the teacher: 0= did not engage students in extending tasks, 1= engaged students in extending
tasks for up to two minutes, 2= engaged students in extending tasks between two to eight minutes, 3= engaged
students in extending tasks more than eight minutes.

" The transition time of the lesson: 0= exceeded the 30% of lesson time, 1= ranged from 20.01%-30% of lesson time,
2= ranged from 10.01%-20% of lesson time, 3= did not exceed the 10% of lesson time.

I The time devoted to issues that were not relevant to the instructional activities (e.g., announcements irrelevant to
lesson’s goals, roll taking): 0= did not occur, 1= did not exceed one minute, 2= ranged from one to two minutes, 3=
exceeded the two minutes of lesson time.

K The on-stated trials of targeted students: 0= did not exceed the 50% of their total trials, 1= ranged from 50.01%-75%
of their total trials, 2= ranged from 75.01%-90% of their total trials, 3=ranged from 90.01%-100% of their total trials.
' The appropriate trials of targeted students: 0= did not exceed the 50% of their total trials, 1= ranged from 50.01%-
75% of their total trials, 2= ranged from 75.01%-90% of their total trials, 3=ranged from 90.01%-100% of their total
trials.

three main junctures of a lesson, all other teaching practices mainly occurred in one or two main
junctures of the lesson. The same pattern was obvious for the frequency and focus dimensions,
since these teaching practices were usually employed once or twice during a PE lesson, and were
related to one or two of the three aspects that pertain to the dimension of focus. As far as the
quality dimension is concerned, descriptive statistics suggested that teachers have employed
these teaching practices in different ways, attending to different properties of each practice, as
these are outlined in the notes of Table 4.1. Interestingly, when no answer was given to a posed
question, teachers never moved to another question or answered the question themselves, but
they posed easier questions or restated the questions with easier words. Similarly, teachers never
ignored a given answer. Instead, they either indicated that the answer was correct or not, or

invited students to comment on the given answer. Finally, differentiation was scarcely observed
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in any generic teaching practice, with the exception of differentiation of application, which
occurred in about the one fourth of the lessons in different frequencies per lesson.

Turning to the content-specific teaching practices (see Table 4.2), demonstration and task
explicitness (i.e., provision of fully explicit tasks) were frequently employed and adequately
allocated to the three main phases of PE lessons. On the contrary, congruent and specific
feedback did not occur in a large percentage (i.e., 41.8%) of observed lessons. When employed,
however, it mainly occurred in one or two main phases of the PE lesson. As far as the quality
dimension is concern, similarly to the generic teaching practices, all the practices involved in the
mTSS low-inference form were employed in different ways and degrees by the teachers. A
careful examination of the quality dimension of Table 4.2, leads to a couple of interesting
observations. First, a significant percentage of teachers (i.e., about 25%) did not supervise or
they just monitored student practice, without giving any feedback to students; and second, as far
as the task explicitness is concerned, no implicit tasks were provided to students throughout the
147 observed lessons.

Variance Decomposition and the Contribution of Student- and Teacher-Background

Variables to Student Psychomotor Learning
Tables 4.3 - 4.7 present the results of the multilevel analyses, each of which was run by

using a different set of data captured with each of the five instruments employed in this study.
However, before analyzing the results related to the individual and joint contribution of generic
and content-specific teaching practices, some other important observations are highlighted within
this section and further discussed at the next chapter. First, as can be observed from the second
column of these tables (Model 0), although the greatest portion of variance is situated at the

student level (about 85%), yet, a significant percentage also exists at the teacher level (about
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15%), which implies that the teacher has an important role in helping students develop their
psychomotor skills. Second, turning to Model 1, in which student-level factors were examined,
one can notice that the variables entered in this model helped explain approximately 70% of the
total variance of student achievement. As was expected, most of this explained variance was
related to student level, as the variables entered in this model pertained to students’ initial
performance, students’ gender, parents’ education level and job social status. Third, as far as the
contribution of gender is concerned, boys were found to perform significantly better than girls.
Fourth, the only variable related to the socioeconomic status of students’ family that was found
to significantly contribute to student psychomotor learning pertained to the social status of
father’s job. Particularly, students whose father’s job belonged to the upper-middle class
category exhibited better performance than those whose father’s job had a middle or working
class status; similarly, students” whose father had a middle class status job performed better than
those whose father’s job had a working class status. Fifth, a percentage of 24% of the total
variance remained unexplained at the student level, which implies that other variables related to
student level could contribute to student psychomotor learning as well.

Sixth, and turning to Model 2, one such variable refers to student out of school
participation in physical activities. As can be observed from the corresponding column (see
Column 4-Model 2), students who participated in out of school physical activities, performed
better than their classmates who did not do so. This variable explained approximately 1% of
student achievement, thus leaving about 23% of the total variance unexplained at the student
level. In addition, when this variable was entered in Model 2, the effect of the socioeconomic
status variable (i.e., father’s job social status) either disappeared or became statistically

significant at level 0=0.10, something that might be due to multicollinearity (i.e., the presence of
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linear or near linear relationship among these two variables). All other variables entered in
Model 2 (i.e., variables pertain to classroom composition effects and teacher characteristics) did
not have any significant contribution to student psychomotor development, thus leaving a
percentage of 6.13% and 23.18% unexplained at the teacher and student level, correspondingly.
Finally, it is worth mentioning that in all the above cases, the deviance likelihood statistic
between the previous and subsequent models (e.g., Model 0 to Model 1; Model 1 to Model 2)

showed a significant change (p<.001), which justifies the selection of the subsequent model.

The Contribution of Generic Teaching Practices to Student Psychomotor Learning
At the next step of the analysis, generic teaching aspects were entered individually in

Model 3, thus creating different versions of this model. Tables 4.3 and 4.4 present the results
pertaining to the contribution of generic teaching aspects as captured either with the low- and
high-inference form of DMEE and mTSS or the student ratings'®. As one can observe from both
tables, five out of the seven teaching factors of DMEE (i.e., orientation, questioning, modeling,
time management, and classroom as a learning environment) were found to significantly
contribute to student psychomotor learning, since the likelihood statistic (X?) showed a
significant change between Model 2 and the corresponding alternative Models 3 (p<.001). This
means that the variables measuring these five teaching factors had a significant effect on student
psychomotor learning. In addition, two teaching factors (i.e., orientation, and questioning) and
one dimension (i.e., quality of orientation and questioning) were consistently found to contribute

to student psychomotor development irrespective of the type of DMEE observation form

¥ As mentioned in the data analysis section, beyond the content-specific factors, the low- and high-
inference forms of mTSS, also captured two generic teaching factors (i.e., time and classroom
management). In addition, the student ratings were also capturing both types of practices.

123



Table 4.3

Parameter Estimates and (Standard Errors) for the Analysis of Student Psychomotor Learning Outcomes--Generic Teaching
Practices Captured With DMEE and mTSS Low-Inference Forms *

Factors Model 0 Model 1° Model 2° Model 3a Model 3b Model 3¢ Model 3d Model 3e  Model 3f Model 3g
Fixed Part (Intercept) 0.170(0.048) 0.075(0.038) -0.034(0.048) -0.030(0.048) -0.030(0.048) -0.027(0.048) -0.027(0.048) -0.028(0.048) -0.028(0.049) -0.026(0.048)
STUDENT LEVEL

Context

Initial performance 0.769(0.021) 0.757(0.021) 0.763(0.022) 0.763(0.022) 0.764(0.022) 0.765(0.022) 0.765(0.022) 0.764(0.022) 0.762(0.022)

Gender (girls=0, boys=1)
Father’s job social status
(working class=0, middle
class=1)
Father’s job social status
(working class=0, upper
middle class=1)
Opportunity to learn

Participation in out-of-school
PE activities (no=0, yes=1)

CLASSROOM/TEACHER LEVEL

Teaching Quality

Questioning Stage (DMEE)
Questioning Frequency (DMEE)
Questioning Quality(reaction if
no answer is given) (DMEE)
Questioning Quality(type of
feedback to students’ answers)
(DMEE)
Questioning Quality (reaction
about the answer) (DMEE)
Modelling Stage (DMEE)
Orientation Stage (DMEE)

Variance components

Teacher

Student

Absolute

Percentage Explained

Significance test

x2

Reduction

Degrees of freedom
p value

0.139(0.031)

0.143(0.031) 0.130(0.031)

0.073(0.031) 0.053(0.031)+ 0.063(0.031)

0.147(0.080)"

14.57% 6.13%
85.43% 24.01%
0.60 0.18

69.87%
1999.97 756.89
1243.07
4
.001

NSS NSS

0.138(0.038) 0.132(0.038)

0.077(0.039)
6.13% 5.79%
23.18% 22.85%

0.18 0.17
70.70% 71.36%
709.71 671.95
47.18 37.76 ¢

1 1
.001 .001

0.130(0.031)

0.061(0.031)

NSS

0.133(0.038)

0.053(0.024)

5.79%
22.85%
0.17
71.36%

671.22

38.50
1
.001

0.130(0.031)

0.061(0.031)

NSS

0.131(0.038)

0.060(0.031)"

5.79%
22.85%
0.17
71.36%

672.14

37.57°¢
1
.001

0.129(0.031) 0.130(0.031)

0.061(0.031) 0.061(0.031)

NSS NSS

0.132(0.038) 0.131(0.038)

0.053(0.027)
0.136(0.062)

5.79% 5.79%
22.85% 22.85%

0.17 0.17
71.36% 71.36%
672.01 671.14
37.70°¢ 38.57°¢

1 1
.001 .001

0.130(0.031)

0.061(0.031)

NSS

0.131(0.038)

0.139(0.082)"

5.96%
22.85%
0.17
71.19%

673.02
36.69 ¢

1
.001

0.128(0.031)

0.061(0.031)

NSS

0.131(0.038)

0.198(0.068)

5.13%
22.85%
0.17
72.02%

668.09

4163°
1
.001
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Table 4.3 Continued

Factors Model 3h  Model 3i Model 3j Model 3k Model 31 Model 3m
Fixed Part (Intercept) -0.026(0.048) -0.026(0.048) -0.027(0.047) -0.028(0.047) -0.033(0.047) -0.031(0.049)
STUDENT LEVEL
Context
Initial performance 0.763(0.022) 0.763(0.022) 0.762(0.021) 0.761(0.021) 0.756(0.022) 0.757(0.022)
Gender (girls=0, boys=1) 0.128(0.031) 0.127(0.031) 0.127(0.031) 0.130(0.031) 0.134(0.031) 0.134(0.031)

Father’s job social status (work-
ing class=0, middle class=1)
Father’s job social status
(working class=0, upper NSS NSS NSS NSS NSS NSS
middle class=1)

Opportunity to learn
Participation in out-of-school
PE activities (no=0, yes=1)

CLASSROOM/TEACHER LEVEL

Teaching Quality Factors

Orientation Frequency (DMEE)  0.145(0.055)
Orientation Focus (DMEE) 0.172(0.071)
Orientation Quality (DMEE) 0.177(0.052)

0.062(0.031) 0.062(0.031) 0.063(0.031) 0.064(0.031) 0.062(0.031) 0.059(0.031)+

0.131(0.038) 0.131(0.038) 0.131(0.038) 0.131(0.038) 0.135(0.038) 0.132(0.038)

Time Management: Waiting
Time (Recoded) (mTSS)
Time Management: Total

0.145(0.043)

Practice Time (mTSS) 0.109(0.033)

Classroom Management:

Management Tirr?e (mTSS) 0.055(0.030)°
Variance components
Teacher 5.46% 5.46% 4.80% 4.80% 4.97% 5.79%
Student 22.85% 22.85% 22.85% 22.85% 22.85% 22.85%
Absolute 0.17 0.17 0.17 0.17 0.17 0.17
Percentage Explained 71.69% 71.69% 72.35% 72.35% 72.19% 71.36%
Significance test
X? 669.37 670.16 665.57 665.76 666.12 672.62
Reduction 40.34 ¢ 39.55°¢ 44.14°¢ 43.96° 4359 °¢ 37.09°¢
Degrees of freedom 1 1 1 1 1 1
p value .001 .001 .001 .001 .001 001

Notes. * For space reasons the above table involves only teaching aspects found to significantly contribute to student psychomotor learning. All other generic
teaching aspects’ contribution involved in DMEE and mTSS low-inference forms was found to be NSS.

® Mother’s job social status and father’s and mother’s education level (i.e., compulsory, upper-secondary, tertiary) were also entered in Model 1, but their
contribution was NSS. In model 2, variables pertain to classroom composition effects (i.e., aggregated pre-test performance at the classroom level, percentage of
girls in classroom, aggregated father’s and mother’s education level and job social status) and teacher characteristics (i.e., gender, PE coordinator/classroom
teacher, teaching experience in PE) were also tested but found to be NSS.

¢ For each alternative Model 3 (i.e., Models 3a up to 3m) the reduction is estimated in relation to the deviance of Model 2.

*p. value < .10, all other effects significant at p< .05 unless otherwise stated (NSS=Not Statistically Significant).
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Table 4.4

Parameter Estimates and (Standard Errors) for the Analysis of Student Psychomotor Learning Outcomes--Generic Teaching
Practices Captured With DMEE and mTSS High-Inference Forms and Student Ratings

Factors Model 0 Model 1* Model 22 Model 3a Model 3b Model 3¢ Model 3d Model 3e  Model 3f
Fixed Part (Intercept) 0.170(0.048) 0.075(0.038) -0.034(0.048) -0.034(0.047) -0.034(0.048) -0.034(0.048) -0.031(0.047) -0.029(0.048) -0.033(0.048)
STUDENT LEVEL
Context
Initial performance 0.769(0.021) 0.757(0.021) 0.758(0.021) 0.757(0.021) 0.757(0.021) 0.764(0.021) 0.762(0.022) 0.758(0.022)
Gender (girls=0, boys=1) 0.139(0.031) 0.143(0.031) 0.130(0.031) 0.143(0.031) 0.143(0.031) 0.128(0.031) 0.130(0.031) 0.133(0.031)
Father’s job social status
(working class=0, middle 0.073(0.031) 0.053(0.031)+ 0.064(0.031) 0.053(0.031)+ 0.053(0.031)+ 0.062(0.031) 0.061(0.031) 0.062(0.031)
class=1)
Father’s job social status
(working class=0, upper 0.147(0.080)" NSS NSS NSS NSS NSS NSS NSS

middle class=1)
Opportunity to learn
Participation in out-of-school
PE activities (no=0, yes=1)
CLASSROOM/TEACHER LEVEL
Teaching Quality-Factors

0.138(0.038) 0.135(0.038) 0.138(0.038) 0.138(0.038) 0.135(0.038) 0.132(0.038) 0.136(0.038)

F1: Orientation (DMEE) 0.137(0.039)

F2: Structuring (DMEE) NSS

F3: Application (DMEE) NSS

F4: Questioning (DMEE) 0.104(0.031)

F5: Teaching Modeling (DMEE) NSS

F6: Time Management (DMEE) 0.134(0.054)
Variance components
Teacher 14.57% 6.13% 6.13% 4.80% 6.13% 6.13% 4.97% 6.13% 5.46%
Student 85.43% 24.01% 23.18% 22.85% 23.18% 23.18% 22.85% 23.18% 22.85%
Absolute 0.60 0.18 0.18 0.17 0.18 0.18 0.17 0.18 0.17
Percentage Explained 69.87% 70.70% 72.35% 70.70% 70.70% 72.19% 70.70% 71.69%
Significance test
X? 1999.97 756.89 709.71 665.01 - - 665.48 - 670.08
Reduction 1243.07 47.18 44.70° - - 44.23° - 39.63"
Degrees of freedom 4 1 1 - - 1 - 1
p value .001 .001 .001 - - .001 - .001
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Table 4.4 Continued

Factors Model 3g Model 3h Model 3i Model 3j  Model 3k
Fixed Part (Intercept) -0.031(0.049) -0.033(0.049) -0.033(0.048) -0.028(0.048) -0.040(0.047)
STUDENT LEVEL
Context
Initial performance 0.760(0.022) 0.753(0.022) 0.757(0.022) 0.760(0.022) 0.753(0.021)
Gender (girls=0, boys=1) 0.131(0.031) 0.132(0.032) 0.133(0.031) 0.131(0.031) 0.147(0.031)

Father’s job social status (work-
ing class=0, middle class=1)
Father’s job social status (work-
ing class=0, upper middle NSS NSS NSS NSS NSS
class=1)

Opportunity to learn
Participation in out-of-school
PE activities (no=0, yes=1)

CLASSROOM/TEACHER LEVEL

Teaching Quality Factors

F7: Classroom as a Lear. Envir.:

0.061(0.031) 0.069(0.032) 0.060(0.031)+ 0.061(0.031) 0.054(0.031)+

0.133(0.038) 0.129(0.039) 0.135(0.038) 0.132(0.038) 0.144(0.038)

. .077(0.045)+
T-S & S-S Interactions (DMEE) *077(0:045)
F8: Classroom as a Lear. Envir.:
. .110(0.
Classroom Disorder (DMEE) 0.110(0.038)
F1: Classroom Management
0.223(0.091

(mTSS) ( )

F2: Time Management (mTSS) 0.120(0.062)

Time and Classroqm Manage- 0.203(0.066)

ment (student ratings)¢
Variance components
Teacher 5.96% 5.30% 5.46% 5.79% 4.80%
Student 22.85% 22.85% 22.85% 22.85% 23.18%
Absolute 0.17 0.17 0.17 0.17 0.17
Percentage Explained 71.19% 71.85% 71.69% 71.36% 72.02%
Significance test
X2 672.99 651.26 670.14 672.14 701.19
Reduction 36.72° 58.45° 39.58° 37.57° 852"
Degrees of freedom 1 1 1 1 1

Notes. * Mother’s job social status and father’s and mother’s education level (i.e., compulsory, upper-secondary, tertiary) were also entered in Model 1,
but their contribution was NSS. In model 2, variables pertain to classroom composition effects (i.e., aggregated pre-test performance at the classroom
level, percentage of girls in classroom, aggregated father’s and mother’s education level and job social status) and teacher characteristics (i.e., gender, PE
coordinator/classroom teacher, teaching experience in PE) were also tested but found to be NSS.

® For each alternative Model 3 (i.e., Models 3a up to 3k) the reduction is estimated in relation to the deviance of Model 2.

¢ Student data aggregated to teacher level.

p. value < 0.10, all other effects significant at p.<05 unless otherwise stated (NSS=Not Statistically Significant).
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employed (i.e., low- or high-inference)?. Despite the relatively low percentage (i.e., 6.13%) that
remained unexplained at the teacher level after running Models 1 and 2, the abovementioned five
generic teaching practices helped explain from 0.17% (i.e., stage of modeling and teacher-
student and student-student interactions) to 1.33% (quality of orientation, time management:
waiting, and orientation) of the unexplained teacher-level variance. Although these percentages
are deemed small, they represent the 2.77% and 21.70%, respectively, of the variance that
remained unexplained at the teacher level after introducing variables that pertain to student level
(i.e., see Models 1 and 2)?.

A careful examination of the contribution of each generic teaching practice leads to an
important finding. Two out of the three generic teaching practices found to have the largest
contribution to student psychomotor learning (i.e., orientation, time management, and
questioning)®* were among those teaching practices that have been identified as underexplored in
the literature review section. In particular, orientating students toward learning goals (and
specifically the quality dimension, see Table 4.3) was found to have the highest contribution
among generic teaching practices captured with DMEE to student psychomotor learning?.
Although challenging students to identify the reasons for which a certain activity or lesson

occurred (this represents one of the three aspects of the quality dimension of orientation --see

T examine the contribution of each dimension to student psychomotor learning and whether there was
consistency among the variables of DMEE low- and high-inference forms that were found to significantly
contribute in explaining additional variance, each individual statement of the DMEE high-inference form
was entered in Model 3. However, Table 4.4 presents only the factor scores of the SEM models that were
entered in alternative Models 3.

2 These percentages were calculated by taking the ratio of the additional explained teacher-level variance
when shifting from Model 2 to alternative Models, to the unexplained teacher-level variance in Model 2.
22 The fact that these teaching generic practices were found to have the largest contribution to student
psychomotor learning, does not necessarily imply that these practices are the most important generic
practices for teaching PE. Rather, this might relate to the large variance that existed in the data of these
generic practices.

23 As can be observed from Tables 4.3 and 4.4, Models 3j and 3a, respectively, explain the most variance
than any other alternative Model 3 that involves variables of the DMEE instrument.
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note ‘m’ in Table 4.1) was not observed in any lesson, teachers who provided the importance for
which a specific task or lesson was taking place in a typical manner, were found to be more
effective than those who did not do so. In addition, students whose teachers related this
importance to lesson’s goals, had even better outcomes. Moreover, three other dimensions of the
orientation factor were found to statistically contribute to student psychomotor development. For
instance, teachers who employed orientation at two or all three main phases of the lesson (stage),
were found to be more effective than their counterparts who did not employ this teaching
practice or had employed it only once. Similarly, as far as the frequency dimension is concerned,
the study results suggested that students whose teachers employed orientation at least twice in a
lesson, had larger learning gains than those whose teachers did not employ it at all or they
employed it only once. Furthermore, teachers who were relating orientation to at least two of
three focus aspects (i.e., a certain aim of the lesson, the entire lesson, and the unit/a series of
lessons), were found to be more effective than those who were doing it for just one aspect or
were not doing it at all. Interestingly, despite its importance, orientation was only observed in 46
(i.e., about 31%) out of 147 classroom observations.

The other generic teaching practice that was found to have a significant impact on student
psychomotor learning and whose impact has not been adequately validated through research
studies in PE refers to questioning. Results indicated that three of its dimensions (i.e., stage,
frequency, and quality) had a similar effect on student psychomotor learning. Specifically,
teachers who were asking questions during all three main junctures (i.e., introduction, core, end)
of the lesson (stage) helped their student develop their psychomotor skills in a greater extent than

those who did it in fewer phases of the lesson. Likewise, teachers who asked at least four®

% The number of questions (i.e., four) is indicative and implies that these teachers were asking more
guestions than the others.
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questions (frequency) during the lesson, restated a question using easier words when no answer
was given (quality), positively commented on correct student answers and constructively dealt
with incorrect student answers (quality), as well as indicated that the answer was correct/partly
correct/incorrect (quality), helped their students develop their psychomotor skills to a greater
degree than teachers who did fewer than four questions, negatively commented on incorrect
student answers or did not comment at all and/or ignored students’ answers. Moreover, as was
the case with orientation, although questioning is considered an important teaching skill, it had
not been observed in 43.5% of total lessons; whereas 38% of lessons had one to three questions
and only 18.5% had at least four questions.

The third generic teaching factor (second in magnitude) which was found to have
significant effects upon student achievement gains refers to time management. The importance of
this factor and its constituent aspects was consistently corroborated by the data captured from all
four instruments/forms employed to measure this factor (i.e., DMEE high-inference, mTSS low-
and high-inference, and student ratings). Particularly, minimizing waiting time and maximizing
practice time related to the emphasized skill were among the generic teaching aspects that were
found to contribute most to student psychomotor learning (see Models 3k and 3l in Table 4.3).
This finding seems to resonate with data captured with student survey, as the conglomerate
factor of time and classroom management (i.e., minimizing waiting and transition time, starting
lesson on time) was found to contribute the most to student psychomotor learning, among factors
that were rated by students (see Model 3k in Table 4.4). Likewise, time management factor, as
captured with the high-inference forms of DMEE (e.g., maximizing on-task behavior) and mTSS
(e.g., organizing small-sided games to maximize participation and practice) was found to have a

significant effect on student learning outcomes.
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Modeling and classroom as a learning environment/classroom management were the
other two generic teaching practices found to significantly contribute to student psychomotor
learning. Specifically, students of teachers who employed modeling during one or two different
phases of the lesson (stage) were found to perform better than their counterparts whose teachers
did not employ this teaching practice. However, the other dimensions of modeling as well as the
corresponding high-inference factor were not found to significantly contribute to student
achievement, something that is probably associated with the fact that this teaching practice was
not used in about 70% of observed lessons. Interestingly, as far as the quality of this teaching
practice is concerned, approximately 12.2% of the observed lessons mainly involved guided
discovery and only about 1.4% included discovery (see Table 4.1). Turning to the two sub-
factors of the classroom as a learning environment factor (i.e., teacher-student/student-student
interactions and classroom disorder), both of them were found to have a statistically significant
impact on student psychomotor learning. Specifically, students who interacted with their teacher
and classmates in a way that contributed to achieving the lesson’s goals had greater learning
gains than students who did not experience such interactions. As far as the classroom
disorder/management is concerned, the results yielded from data captured by different
instruments (i.e., DMEE high-inference, mTSS low- and high-inference, and student ratings)
converged in showing that this teaching factor and its aspects significantly contribute to student
psychomotor learning. For instance, the analysis of the data captured with the DMEE high-
inference form showed that teachers who effectively dealt with students’ misbehavior were more
effective than those who were not successful in doing so; whereas the analysis of the data
captured with mTSS high-inference indicated that students whose teachers used effective

management or transitional routines (e.g., distributing equipment, assigning student to
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pairs/groups, dealing with disciplinary problems) achieved greater learning gains than their
counterparts whose teachers did not use such routines. In addition, the analysis of the data
captured with mTSS low-inference form pointed to statistically significant differences in favor of
students whose teachers minimized the time devoted to issues that were not relevant to the
instructional activities (e.g., announcements irrelevant to lesson’s goals, roll taking).

Unlike the abovementioned generic teaching factors, which were found to have a
statistically significant effect on student psychomotor learning, there were two generic teaching
factors which did not have any significant impact on student achievement®. Namely, application
and structuring were not found to contribute to student psychomotor development. Interestingly,
this outcome was consistent among the data captured with both forms of the DMEE. Scrutinizing
the data captured with the low-inference form, descriptive statistics showed that both teaching
factors were employed by the teachers in different degrees and shades (see Table 4.1). In
particular, structuring comments were used in about 76% of the lessons observed, while
application activities ranged from 1 to 12 per lesson. Nevertheless, this finding does not imply
that these teaching factors are not important for teaching psychomotor skills in PE. Instead, this
outcome might be related to observers’ unfamiliarity with PE teaching and their insufficient
content-knowledge, which, in turn, led to difficulties in correctly coding these two teaching
practices; an issue that is discussed in more detail in the next chapter.

Before shifting to discussing the contribution of the content-specific teaching practices to
student psychomotor learning, a couple of observations about the five dimensions of the DMEE
are in order. First, each of the four out of the five dimensions (except differentiation) was found

to have a significant impact on student psychomotor learning through at least one teaching factor.

% In addition, variables that captured with the student survey and pertained to the extent to which students
were given the opportunity to engage in free play or PE lessons were canceled because other activities
had to take place were not found to have any significant impact on student psychomotor learning.

132



For instance, the stage dimension of orientation, questioning, and modeling, the frequency
dimension of questioning, orientation, time management®, and classroom disorder, the focus
dimension of orientation and application, and the quality dimension of orientation, questioning,
structuring, modeling, teacher-student and student-student interactions, and classroom disorder
were found to significantly contribute to student psychomotor learning. This outcome implies
that beyond the frequency and quality dimensions which are usually captured by the observation
instruments in general, other dimensions are equally important for measuring instruction in PE,
something that is further discussed in the next chapter.

Second, the dimension of differentiation was not found to have significant effect on
student psychomotor development. However, this result should not be dissociated from the fact
that differentiation was rarely employed by the teachers in study’s sample. Particularly,
differentiation of structuring, modeling, and orientation were not observed in any lesson and
differentiation of questioning was captured only in four lessons (out of 147, 2.72%). Therefore,
the dimension of differentiation should not be deemed as unimportant for student psychomotor
learning. Rather, the fact that this teaching dimension was infrequently employed by the teachers
of the study implies that teachers might not employ differentiation because they find it difficult

to do so, a fact that deserves further scrutiny and one that is considered in the next chapter.

The Contribution of Content-Specific Teaching Practices to Student Psychomotor
Learning
To examine the individual contribution of content-specific teaching practices, alternative
Models 3 were also created involving content-specific teaching aspects. Tables 4.5 and 4.6

present the results of analyzing the data captured with the low- and high-inference forms of the

% See footnote 20 for the process followed to examine the contribution of each dimension of the DMEE
high-inference factors to student psychomotor learning.
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mTSS instrument, correspondingly, and student ratings. Collectively, four out of the five content-
specific teaching factors (i.e., task progression, demonstration, congruent and specific feedback,
quality of student practice) were found to have a significant effect on student psychomotor
learning in PE, since the likelihood statistic (X?) showed a significant change between Model 2
and the corresponding alternative Models 3 (p<.001).

Checking for consistency among the two observation forms of mTSS, one can notice that
two teaching factors (i.e., task progression, and demonstration) and all three dimensions?’ (i.e.,
stage, frequency, and quality of demonstration and congruent and specific feedback) were
consistently found to contribute to student psychomotor development. Notably, the
abovementioned four content-specific teaching practices explained an almost identical range of
the unexplained teacher-level variance (i.e., from 0.17%-- stage dimension of the skill
demonstration to 1.00%--demonstration and congruent feedback factor, see Model 3d in Table
4.6) to that explained by generic teaching practices. However, once again, these percentages
should be considered with respect to the relatively low percentage (i.e., 6.13%) that remained
unexplained before entering any variable pertaining to teaching practices. Following this
approach, these percentages represent the 2.77% and 16.31%, correspondingly, of the remaining
unexplained variance at the teacher level of Model 2%.

Demonstrating how to perform a psychomotor skill and emphasizing the key learning

cues before, during, and immediately after student practice (i.e., congruent and specific feedback)

27 Although the mTSS low-inference asks from the observer to code only the dimensions of frequency and
quality of the observed teaching factors, for the practices of demonstration, congruent and specific
feedback, and task explicitness the dimension of stage was also calculated based on the data captured with
this observation form and following the guidelines of the DMEE low-inference instrument. In addition, to
examine whether there was consistency among mTSS low- and high-inference forms in terms of the
statistical significance of each dimension, a similar process to that followed with the DMEE high-
inference form was followed, by testing the statistical significance of each individual statement of the
mTSS high-inference form in Model 3.

%8 See footnote 21 on how these percentages were calculated.
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Table 4.5

Parameter Estimates and (Standard Errors) for the Analysis of Student Psychomotor Learning Outcomes—Content-Specific Teaching
Practices Captured With mTSS Low-Inference Form ®

Factors Model 0

Model 1°

Model 2°

Model 3a  Model 3b Model 3¢

Fixed Part (Intercept)
STUDENT LEVEL
Context
Initial performance
Gender (girls=0, boys=1)
Father’s job social status (working
class=0, middle class=1)
Father’s job social status (working
class=0, upper middle class=1)
Opportunity to learn
Participation in out-of-school PE
activities (no=0, yes=1)
CLASSROOM/TEACHER LEVEL

Teaching Quality Factors
Task Progression: Diversity of Tasks

0.170(0.048) 0.075(0.038)

-0.034(0.048) -0.028(0.048) -0.029(0.048) -0.028(0.048)

0.769(0.021) 0.757(0.021) 0.760(0.022) 0.761(0.022) 0.761(0.022)
0.139(0.031) 0.143(0.031) 0.130(0.031) 0.131(0.031) 0.134(0.031)

0.073(0.031) 0.053(0.031)+ 0.060(0.031)+ 0.061(0.031) 0.060(0.031)+

0.147(0.080)"

NSS

NSS

NSS

NSS

0.138(0.038) 0.132(0.038) 0.133(0.038) 0.131(0.038)

(Informing, Refining, Extending, Applying) 0146(0.051)

EiilgnZEﬁgring:: Time Practicing 0.070(0.031)

;g:(nlinrggTr;;ilson. Time Practicing 0.289(0.139)
Variance components
Teacher 14.57% 6.13% 6.13% 5.30% 5.63% 5.79%
Student 85.43% 24.01% 23.18% 22.85% 22.85% 22.85%
Absolute 0.60 0.18 0.18 0.17 0.17 0.17
Percentage Explained 69.87% 70.70% 71.85% 71.52% 71.36%
Significance test
X? 1999.97 756.89 709.71 668.25 670.88 671.63
Reduction 1243.07 47.18 41.46° 38.83° 38.08°
Degrees of freedom 4 1 1 1 1
p value .001 .001 .001 .001 .001
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Table 4.5 Continued

Factors

Model 3d  Model 3e

Model 3f  Model 3g  Model 3h

Fixed Part (Intercept)

STUDENT LEVEL
Context
Initial performance
Gender (girls=0, boys=1)
Father’s job social status (working
class=0, middle class=1)
Father’s job social status (working
class=0, upper middle class=1)
Opportunity to learn
Participation in out-of-school PE
activities (no=0, yes=1)
CLASSROOM/TEACHER LEVEL
Teaching Quality Factors
Skill Demonstration: Stage
Skill Demonstration: Frequency
Specific and Congruent Feedback: Stage
Specific and Congruent Feedback:
Frequency
Specific and Congruent Feedback: Quality
Variance components

Teacher

Student

Absolute

Percentage Explained

Significance test
x2

Reduction

Degrees of freedom
p value

-0.026(0.049) -0.027(0.048) -0.030(0.048) -0.030(0.048) -0.030(0.049)

0.762(0.022) 0.762(0.022) 0.758(0.022) 0.759(0.022) 0.759(0.022)
0.129(0.031) 0.130(0.031) 0.132(0.031) 0.132(0.031) 0.131(0.031)

0.061(0.031) 0.061(0.031) 0.059(0.031)+0.059(0.031)+0.060(0.031)+

NSS NSS

NSS NSS NSS

0.131(0.038) 0.131(0.038) 0.134(0.038) 0.134(0.038) 0.133(0.038)

0.084(0.048)
0.065(0.029)

5.96% 5.63%
22.85% 22.85%

0.17 0.17
71.19% 71.52%
672.78 670.83
36.93° 38.88°

1 1
.001 .001

0.093(0.038)
0.061(0.022)
0.049(0.027)+
5.46% 5.30% 5.79%
22.85% 22.85% 22.85%
0.17 0.17 0.17
71.69% 71.85% 71.36%
670.14 668.80 672.63
39.57° 4091° 37.09°
1 1 1
001 001 001

Notes. ® For space reasons the above table involves only teaching aspects found to significantly contribute to student psychomotor learning. All other

teaching aspects’ contribution involved in mTSS low-inference was found to be NSS.
® Mother’s job social status and father’s and mother’s education level (i.e., compulsory, upper-secondary, tertiary) were also entered in Model 1, but their

contribution was NSS. In model 2, variables pertain to classroom composition effects (i.e., aggregated pre-test performance at the classroom level,
percentage of girls in classroom, aggregated father’s and mother’s education level and job social status) and teacher characteristics (i.e., gender, PE

coordinator/classroom teacher, teaching experience in PE) were also tested but found to be NSS.

¢ For each alternative Model 3 (i.e., Models 3a up to 3h) the reduction is estimated in relation to the deviance of Model 2.
*p. value < 0.10, all other effects significant at p.<05 unless otherwise stated (NSS=Not Statistically Significant).
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Table 4.6
Parameter Estimates and (Standard Errors) for the Analysis of Student Psychomotor Learning Outcomes—Content-Specific Teaching
Practices Captured With mTSS High-Inference Form and Student Ratings

Factors Model 0 Model 1 Model 22 Model 3a Model 3b Model 3c  Model 3d  Model 3e
Fixed Part (Intercept) 0.170(0.048) 0.075(0.038) -0.034(0.048) -0.030(0.048) -0.030(0.048) -0.034(0.048) -0.034(0.047) -0.032(0.048)
STUDENT LEVEL

Context

Initial performance 0.769(0.021) 0.757(0.021) 0.760(0.022) 0.758(0.022) 0.757(0.021) 0.759(0.021) 0.758(0.021)

Gender (girls=0, boys=1) 0.139(0.031) 0.143(0.031) 0.131(0.031) 0.131(0.031) 0.143(0.031) 0.141(0.031) 0.142(0.031)

Father’s job social status (working

class=0, middle class=1)

Father’s job social status (working

class=0, upper middle class=1)
Opportunity to learn

Participation in out-of-school PE

activities (no=0, yes=1)

CLASSROOM/TEACHER LEVEL

Teaching Quality Factors

0.073(0.031) 0.053(0.031)+ 0.060(0.031)+ 0.060(0.031)+ 0.053(0.031)+ 0.054(0.031)+ 0.053(0.031)+

0.147(0.080)" NSS NSS NSS NSS NSS NSS

0.138(0.038) 0.135(0.038) 0.133(0.038) 0.138(0.038) 0.141 (0.038) 0.140(0.038)

F3: Task Progression (mTSS) 0.155(0.065)

F4.: Demonstration of desired movement 0.126(0.054)

skills (mTSS)

F5: Quality of Student Practice (mTSS) NSS

Content-Specific Teaching Practices (i.e.,

demonstration and congruent feedback). 0.145(0.055)

(student ratings)©

Qu;lity of Student Practice (student 0.171(0.083)

ratings)c
Variance components
Teacher 14.57% 6.13% 6.13% 5.63% 5.63% 6.13% 5.13% 5.63%
Student 85.43% 24.01% 23.18% 22.85% 22.85% 23.18% 23.18% 23.18%
Absolute 0.60 0.18 0.18 0.17 0.17 0.18 0.17 0.17
Percentage Explained 69.87% 70.70% 71.52% 71.52% 70.70% 71.69% 71.19%
Significance test
X? 1999.97 756.89 709.71 670.35 670.67 - 703.22 705.61
Reduction 1243.07 47.18 39.36" 39.05" - 6.49° 410°
Degrees of freedom 4 1 1 1 - 1 1
p value .001 .001 .001 .001 - .05 .05

Notes. * Mother’s job social status and father’s and mother’s education level (i.e., compulsory, upper-secondary, tertiary) were also entered in Model 1, but their
contribution was NSS. In model 2, variables pertain to classroom composition effects (i.e., aggregated pre-test performance at the classroom level, percentage of
girls in classroom, aggregated father’s and mother’s education level and job social status) and teacher characteristics (i.e., gender, PE coordinator/classroom
teacher, teaching experience in PE) were also tested but found to be NSS.

® For each alternative Model 3 (i.e., Models 3a up to 3e) the reduction is estimated in relation to the deviance of Model 2.

¢ Student data aggregated to teacher level.

p. value < 0.10, all other effects significant at p.<05 unless otherwise stated (NSS=Not Statistically Significant).
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were the two content-specific teaching practices found to explain the greatest percentage of
variance in student learning®. Specifically, this finding resulted from the data captured with
student ratings, and pertained to the content-specific factor that involved four statements
capturing different aspects of demonstration (i.e., the way the skill was demonstrated--verbally
or practically--and the emphasis paid on the learning cues) and one statement related to
congruent and specific feedback (i.e., providing this type of feedback to individual students
during practice). The importance of these two teaching practices was also corroborated by the
data captured with the two observation forms of the mTSS. As far as the high-inference form is
concerned, the corresponding factor, which involved three statements related to different aspects
of demonstration (e.g., the way the skill was demonstrated--verbally or practically) and two
statements pertaining to congruent and specific feedback (e.g., whether the teacher was
providing individual and whole-class feedback) was found to endorse the abovementioned
outcome.

Turning to the low-inference form, and focusing first at demonstration, results supported
that teachers who used this teaching practice in at least two different phases of their lessons (i.e.,
beginning, core, end) (stage) had students who developed their psychomotor skills to a greater
extent than those who did not employ demonstration or used it just once during the lesson. In
addition, students of teachers who employed this teaching practice at least four times™®
(frequency) during a lesson had greater achievement gains than their counterparts whose teacher

did so fewer times per lesson. Interestingly, about 36.4% of the observed lessons employed

% As was the case with generic teaching practices, the fact that these content-specific practices were
found to have the largest contribution to student psychomotor learning, does not necessarily imply that
these practices are the most important content-specific practices for teaching PE. Rather, this might relate
to the large variance that existed in the data of these content-specific practices.

% As was the case with the number of guestions, the times that a skill was demonstrated (i.e., four) is
indicative and implies that these teachers were demonstrating the emphasized skill more times during a
lesson than the others.
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demonstration three or more times per lesson, while about 44% used it one or two times, and
about 20% did not used this teaching practice at all. On the contrary, the quality dimension of
this teaching practice was not found to significantly contribute to student achievement. However,
this result does not necessarily imply that the way teacher demonstrates a psychomotor skill is
not important for students. Rather, this outcome might be due to the different types of
demonstration (i.e., whether a skill is demonstrated verbally and/or practically or if the
demonstration is partial or full), and the inherent difficulty of classifying these categories from
most to least important, something that is discussed with examples in the next chapter.

As far as the congruent and specific feedback is concerned, all three dimensions (stage,
frequency, and quality) were found to significantly contribute to student psychomotor
achievement. Specifically, teachers who reinforced their students’ practice and they were
providing at least three times (about 30% of observed lessons) (frequency) and throughout the
three main phases of the PE lesson (stage) congruent and specific feedback (i.e., quality), had a
larger impact on student learning than those who did so less than three times or at most two out
of three main phases of a PE lesson. Likewise, teachers who were providing this type of
feedback in two out of the three main phases of a lesson had a greater effect on student learning
than those who did not employ this teaching practice (i.e., about 42% of observed lessons) or
employed it just once during a lesson (i.e., 15%).

Another content-specific teaching practice which had a significant effect on student
learning refers to the way in which teachers developed and presented the lesson content in terms
of the focus of the motor task (i.e., task progression). Both the analyses of the mTSS low- and
high-inference data revealed that this teaching factor significantly contributed to student

psychomotor development. In particular, teachers who used three (about 36.5% of observed
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lessons) or all four (about 14%) types of instructional tasks (i.e., informing, refining, extending,
and applying) during a single lesson, had better student outcomes than those who used just one
(about 9.5%) or two (about 40%) types.

In addition, students who were engaged in refining tasks (about 21% of the observed
lessons) exhibited better performance than those who did not. Interestingly, student practice in
refining tasks ranged from few seconds (in cases where refining tasks were performed in waiting
lines) to about 15 minutes out of 40 minutes that a typical PE lesson lasts. Similarly, student
practice in extending tasks (observed in about 85% of total lessons) was found to have a
significant effect on student psychomotor development. Specifically, teachers who offered
practice opportunities in extending tasks that lasted on average between two to eight minutes™
(out of 40 minutes) helped their student develop their psychomotor skills to a greater extent than
those who did not provide this type of instructional task at all. However, no differences were
found among teachers who offered on average extending tasks that lasted more than eight
minutes and those who did not offered this type of task, a result probably associated with the fact
that only a couple of teachers offered extending tasks lasting more than eight minutes in all three
observed lessons. As far as the other two types of instructional task are concerned, descriptive
statistics showed that applying tasks were offered in about half of the observed lessons and their
duration ranged from few seconds (in cases where the applying task was the last task of the
lesson and occurred at the very end of the lesson) to about 14 minutes, while informing tasks
(observed in about 96% of lessons) ranged from few seconds (in cases where informing tasks

were performed in waiting lines) to about 18.5 minutes.

31 See footnote ‘h’ in Table 4.2 on how the classification of student practice time in extending task was
made.
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The fourth content-specific teaching factor which found to have significant effects upon
student learning gains refers to the quality of student practice. This finding, however, was only
supported by the data captured with student ratings. In particular, the corresponding teaching
factor, which involved two statements that examined the degree to which student practice was
appropriate and congruent to teacher’s instruction, had a statistically significant effect on student
psychomotor development. Nevertheless, this result was not corroborated by the data captured
with the two content-specific observation forms, a result that is discussed in the next chapter.

The only content-specific teaching practice which was not found to have an effect on
student psychomotor learning was task explicitness®’. As mentioned in the methodology section,
this teaching practice was only captured by the mTSS low-inference instrument and the one item
involved in student survey. None of the three dimensions of this teaching practice (i.e., stage,
frequency, and quality) had a significant effect on student achievement, a result that is probably
related to the fact that the vast majority of teachers described the instructional tasks in a partly
explicit manner (see Table 4.2); namely, by giving information about the task and the conditions
under which students would practice the task, but not mentioning the criterion under which the
success of a task or its completion could be judged. Therefore, this result does not necessarily
imply that task explicitness is not an important teaching practice when teaching PE; yet, it might
indicate that typically teacher directions are communicated to students in a similar manner,
which does not include the criterion by which successful performance can be judged.
Nevertheless, what might lead teachers to give partly explicit tasks is discussed in the next

chapter.

%2 In addition, the two content-specific variables captured with the student survey and pertained to the
extent to which students were engaged in warm-up activity that was relevant or irrelevant to lesson’s
aim(s) were not found to have any significant impact on student learning.
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The Joint Contribution of Generic and Content-Specific Teaching Practices to Student
Psychomotor Learning

The main hypothesis of this study was that the joint contribution of generic and content-
specific teaching practices would help explain a greater percentage of the unexplained teacher-
level variance than that explained when considering the individual contribution of either type of
practices. This hypothesis was examined by employing three different approaches. First, by
entering into a single multi-level model variables that pertained to both generic and content-
specific teaching practices (see Table 4.7, Model 3h) and comparing the explained variance to
that explained when individual variables/factors were entered into a model. Second, by
comparing the percentage that got explained by the composite score of the mTSS low-inference
instrument (see Table 4.7, Model 3i), which involved both generic and content-specific teaching
practices to the explained percentages of individual variables. Third, by contrasting the
contribution of factors that combined teaching aspects which pertained to both types of teaching
practices (see Table 4.7, Model 3j) to the contribution of factors that involved a single teaching
practice.

However, before examining the joint contribution of the two types of teaching practices,
the cumulative contribution of each type of practices was explored. In other words, it was
examined whether the combination of either generic or content-specific teaching practices could
explain more variance than that explained when considering only the contribution of individual
practices. Again, this was explored by following the three aforementioned approaches (when this
was applicable): first, by entering into a single multi-level model more than one variables that
pertained to generic (see Table 4.7, Model 3a) or content-specific (see Table 4.7, Model 3f)

teaching practices and comparing the explained variance to the variance explained when only a
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Table 4.7

Parameter Estimates and (Standard Errors) for the Analysis of Student Psychomotor Learning Outcomes--Combination of Generic
and Content-Specific Teaching Practices Captured With Classroom Observation Forms and Student Ratings

Factors

Model 0 Model 12

Model 22

Model 3a Model 3b Model 3c Model 3d Model 3e

Fixed Part (Intercept)
STUDENT LEVEL
Context
Initial performance
Gender (girls=0, boys=1)
Father’s job social status (working class=0, middle class=1)
Father’s job social status (working class=0, upper middle
class=1)
Opportunity to learn
Participation in out-of-school PE activities (no=0, yes=1)
CLASSROOM/TEACHER LEVEL
Teaching Quality Factors_Combination of Generic Items
Time Management: Waiting Time (Recoded)*
Classroom as a Learning Env.: Classroom Disorder ©
Questioning (quality) d
Orientation (quality) d
DMEE (low-inference) Rasch Composite Score f
F9: Teaching Quality(DMEE High-Inference Second-Order Factor)
F6: Generic Instructional Aspects (F1,F2) (mTSS High-Inference)
Generic Teaching Practices (i.e., orientation, structuring,
questioning) ¢
Variance components
Teacher
Student
Absolute
Percentage Explained
Significance test
XZ
Reduction
Degrees of freedom
p value

0.170(0.048) 0.075(0.038) -0.034(0.048) -0.035(0.044)-0.028(0.048) -0.037(0.049) -0.031(0.048) -0.034(0.047)

14.57%
85.43%
0.60

1999.97

0.769(0.021) 0.757(0.021) 0.752(0.021) 0.763(0.022) 0.752(0.022) 0.757(0.022) 0.762(0.021)
0.139(0.031) 0.143(0.031) 0.132(0.031) 0.129(0.031) 0.131(0.032) 0.132(0.031) 0.140(0.031)
0.073(0.031) 0.053(0.031)+ 0.062(0.031) 0.061(0.031) 0.071(0.032) 0.061(0.031) 0.055(0.031)+

0.147(0.080)"

6.13%
24.01%
0.18
69.87%

756.89
1243.07

4
.001

NSS

NSS NSS NSS NSS NSS

0.138(0.038) 0.134(0.038) 0.132(0.038) 0.132(0.039) 0.133(0.038) 0.141(0.038)

6.13%
23.18%
0.18
70.70%

709.71

47.18 o
1
.001

0.086(0.042)
0.079(0.024)
0.119(0.049)
0.140(0.050)
0.102(0.046)
0.193(0.059)
0.221(0.085)
0.156(0.058)
2.81% 5.79% 5.13% 5.46% 5.13%
23.01%  22.85% 22.85% 22.85% 23.18%
0.16 0.17 0.16 0.17 0.17

74.17% 71.36% 72.02% 71.69% 71.69%

648.21 660.42 649.17 669.52 702.98
61512  49.30° 60.55"° 40.19° 673"
4 1 1 1 1
001 001 001 001 01
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Table 4.7 Continued

Factors Model 3f Model 3g Model 3h  Model 3i  Model 3j
Fixed Part (Intercept) -0.038(0.046)  -0.031(0.048) -0.040(0.044) -0.036(0.046) -0.036(0.047)

STUDENT LEVEL
Context
Initial performance 0.761(0.021)  0.758(0.022)  0.752(0.021) 0.751(0.022) 0.759(0.021)
Gender (girls=0, boys=1) 0.129(0.031)  0.131(0.031)  0.131(0.031) 0.134(0.031) 0.142(0.031)
Father’s job social status (working class=0, middle class=1) 0.061(0.031) 0.060(0.031)+ 0.062(0.031) 0.060(0.031)+ 0.054(0.031)+
Father’s job social status (working class=0, upper middle class=1) NSS NSS NSS NSS NSS
Opportunity to learn
Participation in out-of-school PE activities (no=0, yes=1) 0.134(0.038)  0.135(0.038)  0.135(0.038) 0.136(0.038) 0.142(0.038)
CLASSROOM/TEACHER LEVEL

Teaching Quality Factors_Combination of Content-Specific Items

Task Progression: Diversity of Tasks 0.104 (0.049)
Demonstration ® 0.181(0.061)

F?: Content-Specific Instructional Aspects (F3, F4, F5) (mTSS 0.175(0.065)
High Inference)

Teaching Quality Factors_Combination of Generic and Content-
Specific Items

Time Management: Waiting Time (Recoded) 0.081(0.041)

Classroom as a Learning Environment: Classroom Disorder © 0.072(0.023)
Questioning (quality) d

0.092(0.050)+

Orientation (quality) d 0.112(0.051)

Demonstration © 0.099(0.057)+

mTSS (low-inference) Rasch Composite Score f 0.311(0.075)

Teaching Quality (Second-Order Factor) e 0.201(0.064)
Variance components
Teacher 4.14% 5.30% 2.48% 4.30% 4.80%
Student 22.85% 22.85% 23.01% 22.85% 23.18%
Absolute 0.16 0.17 0.15 0.16 0.17
Percentage Explained 73.01% 71.85% 74.50% 72.85% 72.02%
Significance test
X? 660.24 669.06 645.26 661.13 700.84
Reduction 49.47° 40.65" 64.45° 48.58° 8.88"
Degrees of freedom 2 1 5 1 1
p value .001 .001 .001 .001 .01

Notes. * Mother’s job social status and father’s and mother’s education level (i.e., compulsory, upper-secondary, tertiary) were also entered in Model 1, but their
contribution was NSS. In model 2, variables pertain to classroom composition effects (i.e., aggregated pre-test performance at the classroom level, percentage of

girls in classroom, aggregated father’s and mother’s education level and job social status) and teacher characteristics (i.e., gender, PE coordinator/classroom teacher,
teaching experience in PE) were also tested but found to be NSS.

® For each alternative Model 3 (i.e., Models 3a up to 3j), the reduction is estimated in relation to the deviance of Model 2.
® data captured with mTSS instrument, ° data captured with DMEE instrument, ® data captured with student ratings.

"A composite score was calculated for each teacher by taking each teacher’s average lesson estimate score that emerged from the corresponding DMEE or mTSS low-inference
observation forms across the three lessons.

“p. value < 0.10, all other effects significant at p.<05 unless otherwise stated (NSS=Not Statistically Significant).
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single variable was entered in the model; second, by comparing the variance explained from the
composite score of the low-inference form (see Table 4.7, Model 3b) to that explained from
individual variables; and third, through contrasting the explained variance of factors that
combined generic (see Table 4.7, Models 3c, 3d, 3e) or content-specific (see Table 4.7, Model 3g)
teaching aspects to those that only involved a single practice. To start, as can be observed from
Table 4.7, and specifically Model 3a, the combination of different generic teaching practices
helped explain an even greater percentage of the unexplained variance at the teacher level than
that explained by only examining the contribution of a single generic factor. Notably, the four
out of five generic teaching practices that found to individually contribute to student
psychomotor learning, were combined and explained 3.32% of the teacher level variance, a
percentage that represents the 54.16% of the remaining unexplained variance at the teacher level
of Model 2. Similarly, turning to the Model 3f, two out of four content-specific teaching
practices were combined and explained 1.99% of the unexplained teacher variance (or 32.46% of
the remaining unexplained variance at the teacher level of Model 2); a percentage that represents
the largest explained variance than any other resulting from considering the contribution of a
single content-specific teaching factor. The above results were partly corroborated by the second
approach, as the content-specific second-order factor of the mTSS high-inference form explained
a greater variance than the variance explained by single content-specific teaching factors;
however, this was not the case with the generic second-order factor of this form.

Taking into consideration the above findings, the obvious result to be drawn is that the
examination of the contribution of only one teaching aspect each time, might lead to a
fragmented and piecemeal picture of what constitutes effective teaching in PE, as none teaching

practice can be employed in isolation from other teaching practices. For example, when entering
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all the generic teaching factors found to significantly contribute to student achievement into
Model 3a, the teaching factor of modeling was found to have a not statistically significant effect;
this result was similar to that found with the content-specific factors of congruent and specific
feedback and student quality practice (see Model 3f). Both results are probably related to
multicollinearity; namely, the presence of linear or near linear relationship among factors, and
which converts some factors from statistically significant to not statistically significant
(Shavelson, 1996).

Turning to the examination of the joint contribution of generic and content-specific
teaching practices, results were in line with the study’s hypothesis that the combination of the
two types of practices would help explain a greater proportion of variance in student learning. As
can be observed in Table 4.7, when both types of practices were entered into the model (i.e.,
Model 3h), the explained variance increased. In particular, an additional percentage of 3.65% of
the unexplained variance was explained, a percentage that is larger than that explained when
combining only generic (i.e., 3.32%, Model 3a) or content-specific (i.e., 1.99%, Model 3f)
teaching practices, respectively. Admittedly, the above percentage is small, but, having in mind
that the available teacher-level variance to be explained after running Model 2 was 6.13%, then
this percentage represents the 59.54% of the unexplained variance at the teacher level, as
opposed to the 54.16% and 32.46% that was explained when only generic and content-specific
teaching practices were respectively examined. Similarly, the second approach supported study’s
assumption, as the percentage explained when entering the mTSS low-inference form composite
score, which involved both generic and content-specific teaching practices, into the model 3i (see
Table 4.7) was larger than that explained when entering a single generic or content-specific

teaching practice. On the contrary, the third approach did not confirm the study’s hypothesis, as

146



the percentage explained when entering the second-order factor of student ratings into Model 3j
(see Table 4.7), was the same with the percentage explained when examining the contribution of
time and classroom management factor.

Nevertheless, and irrespective of the amount of percentage explained, the fact that the
two out of three approaches confirmed that the combination of these two types of practices can
explain more variance at the teacher level compared to that explained when considering either
type of practices in isolation corroborates the study’s main assumption about the added value of
combining generic and content-specific practices in exploring student psychomotor learning; and
thus, it answers the second research question. The theoretical, methodological, and practical

implications of this result are detailed in the next chapter.

Determining Generic and Content-Specific Teaching Practices That Discriminate Among
Teachers Based on Their Level of Effectiveness

The third research question was intended to explore which teaching practices (generic
and/or content-specific) could discriminate among teachers based on their level of effectiveness.
To address this question, after classifying teachers into three groups (most effective, typical, and
least effective, see the exact process in the data analysis section), a discriminant function analysis
(Burns & Burns, 2008) was conducted to identify which generic and/or content-specific teaching
practices were the best predictors of teachers’ effectiveness.

In particular, discriminant function analysis produced two discriminate functions: the first
function that distinguished among those teachers who were found to be the most-effective from
the other two groups of teachers (i.e., typical, and least-effective), and the second function that
distinguished between typical and least-effective teachers. However, the significance of Wilks’

lambda indicated that only the first function was statistically significant (p<.05), thus, only the
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teaching practices that distinguished among most-effective and the other two groups of teachers
were investigated.

The eigenvalue that emerged indicated that the first function accounted for 43.69% of the
variance. In addition, as can be calculated from Table 4.8, the percentage of the teachers which
were correctly classified was 69.39%. However, six least-effective and four most-effective
teachers were expected to be typical; whereas three typical teachers were misclassified as least-
effective and one as most-effective. Finally, there was only an extreme case of one most-
effective teacher who was misclassified as least-effective.

Table 4.8

Classification Results of Teacher Effectiveness

Predicted Group Membership

Groups of Teachers  Least-Effective Typical Most-Effective Total
Least-Effective 9(60.0%) 6(40.0%) 0 (0.0%) 15
Typical 3(12.5%) 20(83.3%) 1(4.2%) 24
Most-Effective 1(10.0%) 4(40.0%) 5(50.0%) 10

Turning to the predictors, which are the emphasis of the third research question, as can be
seen from Table 4.9, almost all the generic and content-specific teaching practices found to
significantly contribute to student psychomotor learning were deemed important predictors of
teacher effectiveness (except one generic--modeling and one content-specific--task progression).
A careful examination of the importance of each predictor suggests that one generic and one
content-specific teaching practices were found to be the strongest predictors. In particular,
questioning®* was the strongest predictor that helped distinguish among most-effective and non-

most effective (i.e., typical or least-effective) teachers, while student quality practice® was next

% This percentage was calculated by taking the ratio of the number of teachers that were correctly
classified (i.e., N=34, see teachers on diagonal), to the total number of participating teachers (N=49).
% Refers to the first-order factor of questioning of the DMEE high-inference form.

% Captured with student ratings.
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in importance as a predictor. Differently put, these two teaching practices, stood out as those that
strongly predicted allocation to the most-effective or non-most effective (i.e., typical or least-
effective) teachers. In particular, what seems to mainly differentiate most-effective teachers from
the non-most effective was the use of clear questions in terms of their content and the
remediation of students’ wrong answers, and the increase of student quality and congruent
practice trials. In addition, providing and relating to lessons’ goals the importance for which a
specific task or lesson was taking place (i.e., quality of orientation), minimizing waiting time,
efficiently dealing with student misbehavior, demonstrating the emphasized psychomotor skill
and providing congruent and specific feedback during student practice, were important but less

successful predictors of teachers’ effectiveness.

Table 4.9

Structure Matrix Based on Analysis of Teacher Effectiveness

Teaching Practice Function 12
Questioning® 734
Student Quality Practice ' 500
Orientation (quality)® 457
Time management (waiting)" 452
Classroom Disorder ° 440
Demonstration (frequency)* 353
Congruent and specific feedback (frequency)® .352

Notes. ® Function 2 is not presented in the table as it was found to be not statistically significant, and thus,

it was not used for interpretation.

® data captured with DMEE low-inference form:; © data captured with DMEE high-inference form; ¢ data
captured with mTSS low-inference form, ©data captured with mTSS high-inference form; " data captured with
student ratings.

Summary of Findings with Respect to the Three Research Questions
Taking into consideration the above research findings, the obvious answer to the first research
question is that each type of practices seems to contribute to student psychomotor learning. In

particular, five out of seven generic teaching practices were found to contribute to student
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psychomotor learning, with some having a greater effect (i.e., orientation, time management, and
questioning) than others (i.e., classroom management and modeling). However, two generic teaching
factors (i.e., application and structuring) were not found to have a statistically significant effect on
student learning. Turning to content-specific teaching practices, four out of five factors were found to
contribute to student achievement. As was the case with generic teaching factors, their contribution
had different degrees and shades. Demonstration and congruent and specific feedback were found to
have the largest impact on student psychomotor development, while task progression and quality of
student practice had a smaller contribution. Task explicitness was the only content-specific teaching
factor that was not found to have statistically significant effects on student learning; yet, this might be
due to the fact that the vast majority of teachers gave partially explicit or a combination of partially
and fully explicit task descriptions. Collectively, after controlling for certain student background
characteristics, the generic teaching practices were found to explain between 2.77% and 21.70%;
whereas content-specific practices between 2.77% and 16.31% of the unexplained variance at the
teacher level of Model 2%, a fact that suggests that each type of teaching practices significantly
contributes to student psychomotor development. Nevertheless, the reader is reminded that the purpose
of this study is not to pit the one type of practices against the other, but to explore their individual and
joint contribution to student psychomotor learning.

Turning to the second research question, the findings corroborated to a great extent the study’s
main assumption about the added value of combining generic and content-specific practices in
exploring student psychomotor learning. In particular, the percentage of the variance that was
explained when combining generic and content-specific teaching practices (first approach) or when
using the mTSS composite score (second approach) which involved both generic and content-specific

practices was larger than the corresponding percentage of explained variance that emerged when

% See footnote 21 on how these percentages were calculated.
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combining only generic or content-specific teaching practices. However, study’s hypothesis was not
confirmed when employing the third approach of examining the joint contribution of generic and
content-specific teaching practices. Specifically, during this approach the second-order factor of
student-ratings that combined both generic and content-specific teaching practices was entered into the
model and explained an equal percentage of variance to that explained when examining the
contribution of one generic teaching factor (i.e., time and classroom management).

As far as the third research question is concerned, the study’s outcomes underlined that both
generic and content-specific teaching practices are important predictors that can help discriminate
among teachers based on their level of effectiveness. Particularly, the use of clear questions and the
remediation of students’ misconceptions/wrong answers as well as the increase of on-stated-task and
appropriate student practice trials were the teaching aspects that strongly predicted the allocation of
teachers to the most-effective or non-most effective (i.e., typical or least-effective) categories.
Moreover, providing and relating to lesson’s goals the importance for which a specific task or lesson
was taking place, minimizing waiting time, efficiently dealing with student misbehavior,
demonstrating the emphasized psychomotor skill and providing congruent and specific feedback
during student practice were found to be important but not as strong predictors of teachers’

effectiveness as the abovementioned teaching aspects.
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CHAPTER 5: DISCUSSION AND CONCLUSIONS
Abstract

This study attempted to combine generic and content-specific teaching practices to
explore teaching quality in PE and its impact on student learning. Through this exploration,
several important findings have emerged. First, the present study confirmed teachers’ important
role for student psychomotor learning. Second, it contributed to the existing literature in two
ways: by corroborating existing research findings that underlined the importance of certain
generic and content-specific practices, and by highlighting the contribution of other generic and
content-specific teaching practices whose effect on student psychomotor learning has not been
adequately explored so far. Third, the present study underscored the added value of combining
generic and content-specific teaching practices to explore student learning, as opposed to
considering each type of practices in isolation. Finally, the study’s outcomes supported that
teaching aspects from both types of practices could serve as important predictors that could
discriminate among most-effective and non-most effective teachers. All these results, which
should be interpreted in light of the study’s limitations, have theoretical, methodological, and

practical implications which are outlined along with suggestions for future research in the field
of teaching effectiveness in PE.

The present study sought to investigate teaching quality in PE and its impact on student
psychomotor learning. Through this investigation several key findings have emerged. This
chapter is structured as follows: first, the important role of teachers and teaching on student
psychomotor learning is discussed, followed by the contribution of certain student background
characteristics to student psychomotor development. After discussing the dual contribution of
study’s findings to the existing literature of teacher effectiveness in PE, a preliminary attempt to
exemplify how an integration of generic and content-specific teaching practices could be pursued
to develop a comprehensive and parsimonious conceptual framework and its associated
observation instrument is described. Then, the generic and content-specific teaching practices
that distinguished among most-effective and non-most-effective teachers in PE are discussed.
Finally, the theoretical, methodological, and practical implications are outlined along with

additional suggestions for future research. The chapter ends up with a short conclusion.
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Teachers and Teaching Do Matter For Student Learning

In line with previous studies in PE and other subject matters (e.g., Castelli & Rink, 2003;
Hattie, 2009; Konstantopoulos, 2012; Rivkin et al., 2005), this study has confirmed that teachers
are important for student learning, since a significant percentage (i.e., about 15%) of variance of
student achievement was situated at the teacher level. Admittedly, this percentage is not large,
something that is probably related to the teacher sample that participated in the study. As
mentioned in the methodology section, the study sought to recruit a specific sample of generalist
teachers (i.e., classroom teachers who taught PE and Mathematics to the pupils of their class and
teachers who taught only or mainly PE to students of their school); a sample that might not
exhibit large differences in the way they taught PE. Although situated at the lower threshold, this
percentage seems to be in par with the percentages found by other studies that examined either
psychomotor (in PE) or cognitive learning (in other subject matters), and which fluctuated
between 15-30% of variance (Kyriakides, Campbell, & Gagatsis, 2000; Kyriakides & Creemers,
2008a, 2008b, 2009; Kyriakides & Tsangaridou, 2008; Panayiotou et al., 2014; Teddlie &
Reynolds, 2000).

By examining what is it about teachers that matters most for student learning, the
findings of this study pointed to the actual teaching process rather than teacher background
characteristics, a result which is also consistent with previous studies (e.g., Creemers &
Kyriakides, 2008; Kyriakides & Tsangaridou, 2008). In other words, teachers’ employment of
certain teaching practices was found to have a significant effect on student psychomotor learning,
whereas none of the teacher characteristics examined (e.g., gender, teaching experience in PE)

was found to significantly contribute to student learning.
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Student Background Characteristics That Influence Student Psychomotor Learning

However, the large amount of variance (i.e., about 85%) was situated at the student level.
The vast majority of this variance (i.e., about 70%) was explained by students’ initial
performance, which also explained a significant percentage of variance at the teacher level,
leaving only about 6% at this level to be explained by other variables. Yet, this is a common
finding in other studies as well, showing prior knowledge to have the strongest effect in
predicting student achievement at the end of the school year (Kyriakides & Creemers, 20084a;
Kyriakides & Tsangaridou, 2008; Panayiotou et al., 2014). In addition, student gender was found
to have a significant effect on student psychomotor learning, and specifically, boys were found to
perform significantly better than girls, a result which resonates with previous studies (e.g.,
Barnett, van Beurden, Morgan, Brooks, & Beard, 2010; Butterfield et al., 2012; McKenzie et al.,
1998; Zhu et al., 2011). Some of these studies (e.g., Barnett et al., 2010; Butterfield et al, 2012)
attributed these differences to heredity, lack of practice for girls, and encouragement and
prompting of boys to participate in activities that mainly require the exercise of manipulative and
object control skills (e.g., throwing, catching, kicking).

Moreover, the socioeconomic status of students’ family, and particularly the social status
of father’s job, was found to significantly contribute to student psychomotor learning, a result
that corroborates previous findings in PE, even in preschool age (e.g. Kyriakides & Tsangaridou,
2008; Venetsanou & Kambas, 2010). The differences in psychomotor development among
students of different socioeconomic status might be attributed to the more out-of-school PE
opportunities and experiences that students from families with higher socioeconomic status have.
This assumption was made based on the linear or near linear relationship among these two

variables, which was implied by the fact that when the variable of participation in out-of-school
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PE activities was entered in Model 2, the effect of the socioeconomic status variable (i.e.,
father’s job social status) either disappeared or became statistically significant at level a=0.10.
The practical implication of this finding along with the gender differences that were found in
student psychomotor learning is discussed below, when considering how differentiation could
help closing the gap among those groups of students.
Enhancing and Corroborating Existing Research Evidence

Another key finding of this study was that certain generic and content-specific teaching
practices were found to have a significant effect on student psychomotor learning. By examining
the individual effect of each teaching practice on student achievement, this study not only
corroborated previous research findings related to the importance of employing certain generic
and content-specific teaching practices when teaching PE, but also provided research evidence
about the contribution of certain teaching practices that had not been adequately explored in PE
so far. Beginning with the generic teaching practices, and specifically with the study’s findings
that provided support to previous research outcomes, this study underlined the important role that
time and classroom management play when teaching PE, something that was highlighted by
several previous PE research works (e.g., Fink & Siedentop, 1989; Hickson & Fishburne, 2004;
Jones, 1992; Kyriakides & Tsangaridou, 2008; van der Mars, 2006). In particular, this study
found that teachers who started PE lessons on time, minimized non-instructional tasks and
waiting/transition time, maximized practice time, and effectively dealt with misbehavior, had
students who experienced higher learning gains in their psychomotor skills than those teachers
who did not effectively used these practices. Therefore, this study reaffirmed that maximizing
instructional time and student on-task behavior are among the most strongly related variables to

student (psychomotor) learning outcomes (Muijs et al., 2014; van der Mars, 2006). In addition,

155



although classroom management is not directly related to the content to be taught, the study
findings confirmed the essential role of establishing and maintaining an orderly and effective PE
learning environment (Rasmussen et al., 2014; Rink, 2013; Siedentop & Tannehill, 2000).

Turning to the generic practices whose effect on psychomotor learning has been
underexplored, this study provided research evidence about the important role that the practices
of orientating students towards learning goals, posing good questions and encouraging students
to develop and use their own strategies for solving problematic situations (modeling) have on
student psychomotor learning. Despite the typical guidelines provided by scholars about the
important role of these three practices, empirical evidence supporting the effect of these practices
on student psychomotor learning is rather scarce. Interestingly, this study classified two of these
practices (i.e., questioning and orientation) among the three most effective generic teaching
practices that contributed to student psychomotor learning.

Specifically, students whose teachers were explaining at least twice in a lesson the
importance for which a specific task or lesson was taking place and related this importance to
lesson’s goals, had better learning outcomes than their counterparts whose teachers did not use
these practices. The importance of this teaching practice seems to lie on its capability of making
tasks and lessons meaningful to students, something that encourages their active engagement in
the lesson and makes student practice highly focused (Creemers & Kyriakides, 2008; Siedentop
& Tannehill, 2000). However, although orientation has been endorsed as an important generic
teaching practice in classroom disciplines, in PE has scarcely been explored, something that
stresses the importance of this finding.

Similarly, although posing good questions is one of the most widely studied aspects of

teaching in classroom effectiveness research (Muijs et al., 2014), in PE it has only received
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attention when examining the effectiveness of certain pedagogical models (e.g., Teaching Games
for Understanding) that emphasize tactical awareness (i.e., selecting the appropriate responses to
solve tactical problems that arise during a game). On the contrary, this study investigated how
the use of effective questioning techniques could impact on student psychomotor learning and
found that teachers who were asking clear questions during all three main lesson phases (i.e.,
introduction, core, end of the lesson) and were constructively dealing with students’ incorrect
answers, helped their students to achieve greater learning gains than those who did not. These
findings expand the applicability of effective questioning techniques to the field of PE, and
resonate with the principle that effective questioning techniques can give the opportunity to
students to take responsibility for their own learning (Muijs et al., 2014), since through the use of
questions, students are puzzled about the emphasized psychomotor skills and are encouraged to
actively participate in the learning process by expressing their opinions.

As far as the practice of modeling is concerned, although only a small percentage of
sampled teachers (i.e., 13.6%) employed the guided discovery or the discovery approach of
modeling (see Table 4.1), it was found that the teachers who used this practice had students who
performed better than their counterparts who did not (even when teachers were giving the
strategy to students). This finding corroborates the admittedly few existing research findings
(e.g., Chatzipanteli & Digelidis, 2011; Hodges & Franks, 2002; Lidor, 2004) that highlighted
modeling and discovery learning methods as important for teaching psychomotor skills. In
addition, it suggests that by encouraging students to use strategies and/or develop their own
strategies to successfully perform a psychomotor skill or solve different problematic situations
(Creemers & Kyriakides, 2008), teachers motivate students to undertake the responsibility of

their own learning and develop useful life-long skills (i.e., self-regulation, meta-cognitive skills).
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Nevertheless, the abovementioned findings that concern the contribution of orientation,
questioning, and modeling to student psychomotor learning need to be supported by more
research studies, as the literature review chapter underlined that the effect of these three generic
teaching practices on student psychomotor development has been underexplored.

As was the case with the generic teaching practices, this study corroborated existing
research evidence supporting the contribution of certain content-specific teaching practices to
student psychomotor learning. For instance, the findings of this study that pertain to the
contribution of skill demonstration and teacher’s ability to increase the quality of student trials,
support the existing research evidence which underlined these two practices as crucial when
teaching psychomotor skills. For instance, in line with Chen et al.’s (2016) findings, the study’s
results underlined demonstration as one of the most significant PE-specific teaching practices,
supporting its ability to help students transform the abstract concept of the emphasized skill to
something more concrete and tangible (Hunt et al., 2009; Valentini, 2004). However, contrary to
previous studies, which showed that students who received full demonstration accompanied with
succinct learning cues performed better than their counterparts who received a partial
demonstration (e.g., Janelle et al., 2003; Kwak, 2005), in this study the quality dimension of
demonstration (i.e., whether the skill was presented verbally, practically or by combining these
two ways; or if the skill was partly or fully presented) was not found to contribute to student
psychomotor learning. This result is probably associated with the inherent difficulty of
classifying these categories from most to least important and the fact that more than one of these
categories might be present in a single lesson. In contrast to the methodology pursued by Janelle
et al.’s (2003) and Kwak’s (2005) studies, which followed an experimental design with

straightforward groups (see Table 2.8), in this study teachers employed different combinations of
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the constituent components of this practice within a single PE lesson, something that complicated
the classification of these aspects. For example, it sounds reasonable to assume that a full
demonstration might be more helpful for students than a partial one; yet, some teachers might
prefer to break the demonstration of the emphasized skill into smaller parts and present one part
at each time, something that might be at least equally effective as demonstrating the whole skill.
Similarly, it seems difficult to discern which of the following is more effective: a teacher who
chooses to visually and verbally demonstrate a skill just once, and then remind the students of
the key learning cues in a verbal manner or a teacher who chooses to visually and verbally
demonstrate a skill twice in a lesson without reemphasizing the learning cues? Therefore,
although previous research findings support that a full demonstration is typically better than a
partial one (e.g., Kwak, 2005) or a demonstration that combines visual and verbal aids is usually
more effective than just using either of the two ways (e.g., Janelle et al., 2003), this study
suggests that the quality aspect of this teaching practice should be scrutinized in more depth, in
order to unravel in which cases one approach of demonstrating a skill might be more effective
than the other.

As far as the quality of student practice is concerned, in line with previous studies (Ashy
et al, 1988; Buck et al., 1991; Silverman, 1985, 1990, 1993), this study underlined the
importance of increasing students’ appropriate and on-stated-task trials to student learning in PE.
Although, a significant relationship between this teaching factor and student psychomotor
learning was only established when using the data captured with student ratings, this teaching
practice was found to be among the two most significant predictors that helped distinguish
between most-effective and non-most effective (i.e., typical or least-effective) teachers. This

result is consistent with PE scholars contention that this teaching practice represents the ultimate

159



teaching skill in PE (e.g., Ennis & Chen, 2011; Rink, 2003; Silverman, 2011), since most other
teaching practices apparently affect psychomotor learning through their influence on student
practice. Nevertheless, why data captured through observations did not yield similar results
might be due to three reasons that relate to the inherent difficulties and limitations of the process
of coding student trials followed in this study. First, as explained in the data analysis section,
low-inference data that pertained to the quantity of student practice were not included in the
analysis, because of the difficulty in distinguishing when a continuous skill (e.g., basketball
dribbling, running) is beginning and/or ending (see note b in Table 3.9). However, this might
influence the data related to the quality of student practice, since the percentage of the
appropriate/congruent trials was calculated by taking the ratio of the number of appropriate/on-
stated-task trials to the total number of trials. Second, as far as the congruency dimension of
student practice is concerned, a non statistically significant effect was found probably because
the vast majority of student trials were performed as stated by the teacher (about 92% of
observed lessons, captured with the low-inference form, involved at least 75% ‘on-stated-task’
student trials; whereas about 82% of observed lessons captured with the high-inference form,
coded that ‘on-stated-task’ student practice was occurring to a great extent). Third, and turning to
the appropriateness of student trials, this aspect has not been found to be statistically significant
when using data captured with observation forms, probably because of the complexity of
measuring it through observations. As mentioned in the methodology section, the six targeted
students of different skill level, whose practice trials were coded, were chosen by the PE teacher
based on his/her experience of teaching PE to the specific class. This process, in conjunction
with the fact that students of different classes were practicing psychomotor skills that had an

uneven degree of difficulty (e.g., some teachers might choose to teach psychomotor skills that
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were not familiar to their students, something that would probably yield more inappropriate trials,
while others might choose to re-teach some skills, something that would lead to more appropriate
trials) might have caused what is known as ‘noise’ to the data.

Furthermore, the findings of this study supported one of the most consistent findings
related to task progression, namely that refining tasks are the building blocks of successful skill
development and that when employed in PE lessons they can lead to improvements in
psychomotor learning (Masser, 1987; Pellett & Harrison, 1995a; Rikard, 1992; Rink et al., 1991).
In addition, this study confirmed research works (e.g., French et al., 1991; Hebert et al., 2000)
supporting that the teachers who are altering the conditions to make practice gradually more
complex (i.e., extending task), help their students develop their psychomotor skills to a greater
extent than their counterparts who are not doing so; thus, confirming Rink’s (2010) argument
that what eventually helps students to satisfactorily develop their psychomotor skills is the
interplay among refining and extending tasks. Not surprisingly, however, descriptive statistics
showed that the refining tasks were only employed in about 21% of the observed lessons,
confirming previous reports underlining this type of instructional tasks as the most neglected
(Hastie & Siedentop, 1999; Tannehill et al., 2015), and calling for paying more attention to this
type of task in pre-service and in-service professional development opportunities; something that
is discussed below.

Moreover, as was the case with certain generic teaching practices, this study has
provided evidence about the significance of certain content-specific practices, whose impact on
student psychomotor development has not been adequately explored. Such practices refer to the
use of diverse instructional tasks (i.e., informing, refining, extending, and applying) and

congruent and specific feedback. Considering first the use of the quartet of instructional tasks
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proposed by Rink (2010), although scholars support that there is not an ideal sequencing of these
tasks, this study found that the use of at least three different types of instructional tasks within a
single lesson could help students significantly improve their psychomotor skills; a finding which
contributes to the limited research evidence that relates to the impact of this quartet of
instructional tasks to student psychomotor learning. Interestingly, teachers who employed all
four types of tasks within a single lesson, typically pursued the following sequence of tasks: first,
they gave the opportunity to students to practice the emphasized psychomotor skill of the lesson
without demonstrating the correct way of performing the skill (informing). Then either a
discussion on the correct form of the skill was followed or the teacher or a student demonstrated
the appropriate form of executing the skill by giving emphasis to its critical learning cues and
asking students to apply them during practicing the skill (refining). After working on the critical
learning cues of the skill, students were asked to engage in activities that required from them to
perform the skill in more complex ways (extending). Finally, usually at the end of the lesson,
teachers asked students to apply the emphasized skill in a situation similar to that in which the
skill is finally applied (e.g., a modified game). It seems that this course helped students gradually
conquer the emphasized skill, as it provided to students the opportunity to experiment with the
emphasized skill and work on its learning cues, which, in turn, might make them more confident
to perform more complex tasks. However, it is underlined once again that this was a typical
sequence which was observed in the lessons that involved all four types of instructional tasks,
and not an ideal sequence of the quartet of tasks.

As far as the congruent and specific feedback is concerned, the results of this study
supported the limited previous research findings underlining this type of feedback as crucial

when teaching psychomotor skills (e.g., Pellett & Harrison, 1995b; Sariscsany et al., 1995;
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Silverman et al., 1995). In particular, teachers who were providing congruent and specific
feedback during student practice had a larger impact on student achievement than those who did
not. As a consequence, although research findings that pertain to the generic nature of feedback
in PE have been inconsistent (cf. Lee et al., 1993), it seems that these two specific aspects (i.e.,
congruency and specificity) of the multidimensional concept of feedback have a significant
effect on student learning in PE. The importance of these two aspects of feedback lies on the fact
that both of them target the critical learning cues of the skill and direct students’ attention to
successfully apply these cues, and therefore, to perform correctly the emphasized skill. In
particular, specificity and congruency relate to the extent to which feedback is specific and
matches the emphasized learning cues of the psychomotor skill which is performed (Metzler,
2011). In addition, this type of feedback seems to be even more important when offered during
student practice (Rink & Hall, 2008). This is because during practice time students will have the
opportunity to alter the way they perform the skill and practice the appropriate form before the
emphasis or the complexity of the task alters.

Nevertheless, beyond the above teaching practices which were found to significantly
impact student learning, some other generic and content-specific teaching practices were not
found to do so. In particular, from the generic teaching practices, none of the dimensions of
application and structuring were found to contribute to student learning. Contrary to the existing
research findings, which support that students increase their psychomotor competence when their
teachers offer a large number of instructional tasks (i.e., Constantinides et al., 2013; Rasmussen
et al., 2014; Silverman et al., 1998), include easier and more complex tasks in their lessons
(French et al., 1991; Hebert et al., 2000), and use structuring comments to facilitate student

practice and learning (Rasmussen et al., 2014; Silverman et al., 1988), the results of this study

163



did not show such significant relationships. However, this does not imply that these two generic
teaching practices are not important for teaching PE. Rather, these results might be due to
observers’ insufficient content knowledge and unfamiliarity with the context of PE, both of
which seem to be required to adequately capture these two generic teaching practices, as
suggested by the examples described below.

As mentioned in the methodology section, five out of the six observers who used the
DMEE instrument were master’s or doctoral students in post-graduate degrees in Educational
Administration and Evaluation, and therefore, they might not have been familiar with the context
and the content of PE; whereas all four observers who used the mTSS instrument were master’s
or doctoral students in post-graduate PE and sport pedagogy degrees, which implies that they
were more familiar with the PE context and they probably had sufficient knowledge of the
content of PE. The absence of such knowledge and familiarity from the observers who used the
DMEE instrument might lead to difficulties on how to code these two practices. For example,
when coding the application time, observers who used the DMEE instrument did not focus on
certain students but observed the class as a whole. As a consequence, in cases where students
were waiting in lines (e.g., four lines) and only a few students (i.e., the first student of each line)
were practicing the emphasized skills, these observers coded all the time period that the task took
place as application time, without subtracting the waiting time. This fact is supported by the

37 variable of the

moderate correlation (i.e., r =.52) found between the ‘application-frequency
DMEE and the ‘total practice time’ of mTSS, which are supposed to capture the same construct

(i.e., time on task). Similarly, due to their insufficient content-knowledge, these observers might

%7 As mentioned in the methodology chapter, however, for the frequency dimension of the application
factor, the number of instructional activities has been used instead of the total application time of the
lesson, because observers did not subtract the waiting time when capturing total application time, and as a
result, this teaching aspect was not representative of the total practice time of students.
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not be able to distinguish whether a subsequent activity was either more complex, of similar
difficulty or easier from the previous (i.e., structuring); or even if an instructional activity was
related to the lesson’s goals, and as such, it should be counted as an application task or whether it
was a warm-up activity, and thus, it should not be counted as an application task (i.e.,
application-frequency). The above observations/considerations seem to be related to Rink’s
(2014) recommendations that generic teaching practices need to be coded by observers who have
some expertise in PE and a good understanding of the PE context. As a consequence, observer
training and familiarity with the PE content and context seems to be imperative; a fact that is
discuss below, when considering the methodological implications of this study.

From the content-specific teaching practices, the only practice not found to have a
significant impact on student psychomotor development was task explicitness, a result that might
probably be due to two reasons. The first reason, which is more methodological, pertains to the
small variance of this teaching practice, which might obscure any effect that this practice might
have on student learning had this variance been larger. In fact, from all the observed lessons, no
implicit directions were recorded; in contrast, the vast majority of teachers mainly described the
instructional tasks by giving partly explicit directions (see Table 4.2). Why this might be the case
may be associated with teachers’ conviction that providing students with the criterion/a against
which they can judge their success or completion of a task represents redundant information,
since students can have on-stated-task behavior even when presenting tasks in partially explicit
terms. This conviction is supported by previous research works which found partially explicit
instructional tasks to lead to a high rate of on-stated-task behavior (e.g., Tousignant & Siedentop,
1983; Silverman et al., 1995). However, this is just a speculation that warrants further

investigation. The second reason relates to the significance of this teaching practice. As some
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scholars have supported (Silverman et al., 1998), task explicitness may not be as important as it
was thought, since students’ on-stated-task behavior can be controlled and adjusted by teacher’s
active supervision of student practice (Hastie & Siedentop, 1999).
Toward an Integration of Generic and Content-Specific Teaching Practices

Beyond examining the individual effects of each generic and content-specific teaching
practice on student psychomotor learning, the present study also sought to investigate the joint
contribution of those two types of practices on student psychomotor learning. Trying to bring
together these two types of practices, this study followed three different approaches: the first one
compared the explained variance which emerged when entering into a single multi-level model
certain teaching aspects that pertained to both generic and content-specific teaching practices
(see Model 3h in Table 4.7) to the variance explained when entering into a model individual
factors; the second approach compared the variance that got explained when examining the
contribution of the mTSS low-inference Rasch composite score (which involved both generic and
content-specific teaching practices) to that explained by individual factors (see Model 3i in Table
4.7); and the third approach contrasted the contribution of the second-order factor of student
ratings, which involved teaching aspects that pertained to both types of teaching practices to the
contribution of the first-order factors that involved a single generic or content-specific teaching
practice (see Model 3j in Table 4.7). Although the third approach did not confirm the study’s
hypothesis about the added value of combining generic and content-specific teaching practices,
as the percentage explained when entering the second-order factor into the model was equal to
that explained when examining the contribution of the time and classroom management first-
order factor (see model 3k in Table 4.4), the other two approaches corroborated the study’s

assumption. In particular, a larger percentage of the remaining teacher-level variance was
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explained when combining certain generic and content-specific practices or when entering the
mTSS low-inference Rasch composite score than that explained when considering only generic or
content-specific teaching practices.

Certainly, one could argue that the first approach, and in turn the abovementioned finding
about the added value of combining generic and content-specific practices might seem
unsurprising and predictable, as it is reasonable to expect that by adding more explanatory
variables into a single model more variance would be explained. However, the findings of this
study suggest that this is not necessarily the case. Particularly, some teaching aspects that were
found to have a significant individual (e.g., modeling, see model 3f in Table 4.3) or cumulative
(e.g., task progression, see model 3f in Table 4.7) contribution did not continue to make a
significant contribution to student learning when simultaneously entered in Model 3h (Table 4.7).
In addition, if this was the case, it would be expected that both types of practices (Model 3h)
would explain the sum of the variances explained by each of Models 3a and 3f (Table 4.7).
Therefore, the assumption that adding more variables to the model leads to a straightforward
increase in the variance explained cannot be supported.

Nevertheless, finding that when combining generic and content-specific practices in
exploring student psychomotor learning leads to the explanation of a greater percentage of
teacher-level variance as opposed to considering each type of practices in isolation, this study
underlines the need for considering different approaches when it comes to studying the complex
and multi-faceted phenomenon of teaching. Until now, PE researchers have mainly investigated
the effect of certain generic or content-specific teaching practices to student psychomotor
learning, thus, creating a list of teaching practices that were characterized as ‘necessary but not

sufficient” (Rink, 2013) for student learning. Instead, by combining these two types of practices,
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this study made a first step toward the construction of a more comprehensive picture of effective
teaching in PE. Importantly, this combination could explain the 59.54% of the teacher level
variance that remained unexplained after controlling for certain student and teacher background
characteristics; a percentage that is deemed quite large, given that it was emerged by only
considering teaching practices. In particular, this study found that during a PE lesson the teachers
who efficiently dealt with student misbehavior, provided and related to lesson’s goals the
importance for which a specific task or lesson was taking place, minimized waiting time, posed
good questions and remediated students’ misconceptions/wrong answers (generic teaching
practices), demonstrated the emphasized skill and provided congruent and specific feedback
during student practice (content-specific teaching practices) had students who had greater
learning gains. Therefore, having in mind the percentage of the teacher-level variance that got
explained (i.e., 59.54%), one could argue that the employment of the abovementioned generic
and content-specific teaching practices within a PE lesson could ensure the basic conditions for
an effective PE lesson. Certainly, the remaining unexplained percentage (about 40%) implies that
other factors that relate to the teacher and/or teaching (e.g., teacher knowledge) are deemed
important and should be put under the microscope of research.

Practices That Distinguished Most-Effective Teachers From Non-Most Effective

Another important finding of this study concerns the four generic and the three content-

specific teaching practices which were found to be important predictors that helped distinguish
among most-effective and non-most effective (i.e., typical or least-effective) teachers. This
finding suggests that teachers whose students achieved the greatest psychomotor development
employed these seven teaching practices on a more frequent basis or more qualitatively than the

rest of their counterparts. Therefore, although these seven teaching practices had different
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discriminant loadings, this finding further corroborates the study’s assumption that effective
teachers are not those who effectively use either the generic or the content-specific teaching
practices, but those who adequately employ both types of practices when teaching PE. This
argument is further corroborated by the fact that one generic (i.e., the use of clear questions and
the remediation of students’ misconceptions/wrong answers) and one content-specific (i.e., the
increase of on-stated-task and appropriate student practice trials) teaching practices were the two
strongest predictors of teacher allocation in most-effective and non-most effective (i.e., typical or
least-effective) categories.

However, a more careful examination of the discriminant loadings of each practice
suggests that generic teaching practices were strong (i.e., questioning) to moderate (i.e.,
orientation, classroom disorder, time management) predictors of teachers’ allocation, whereas
the content-specific teaching practices were moderate (i.e., increasing student quality practice) to
moderately weak (i.e., demonstration and congruent and specific feedback) predictors. This
result might imply that generic teaching practices could form the basis for an effective PE lesson.
In addition, the fact that these practices are generic and content-free (Ward, 2013), may imply
that this could hold true for other subject matters as well. However, this is just a research
hypothesis which awaits empirical validation from future studies.

Undoubtedly, all the above research findings, which should be interpreted in the light of
the study’s limitations discussed in the first chapter, have several theoretical, methodological and

practical implications and suggestions for future research which are discussed in turn.
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Implications of the Study

Theoretical Advancements of Educational Effectiveness Models: Toward the Development
of a Comprehensive Conceptual Framework and its Associated Observation Instrument

The findings of this study supported the appropriateness of using comprehensive generic
and content-specific frameworks to capture teaching quality in PE. Both the DMEE and mTSS
were successfully employed and captured teaching quality in PE, something that is supported by
the following four facts. First, five out of the seven (assessment was not explored) generic
factors incorporated in the DMEE (i.e., orientation, questioning, modeling, time management,
and classroom as a learning environment) and three out of the five content-specific factors
included in the mTSS (i.e., task progression, demonstration, and congruent and specific feedback)
have been shown to have a positive effect on student psychomotor learning in PE. Second, three
generic teaching practices (i.e., questioning, orientation, and classroom disorder) incorporated in
the DMEE, one generic practice (i.e., waiting time) and two content-specific practices (i.e.,
demonstration, and congruent and specific feedback) involved in the mTSS were found to be
important predictors that helped distinguish among most-effective and non-most effective
teachers. Third, four out of the five dimensions (except differentiation) involved in the DMEE
and all three dimensions used in the mTSS were found to have a significant impact on student
psychomotor learning through at least one teaching factor; something that outlines the important
role that other dimensions than frequency and quality have on measuring instruction in PE.

Fourth, teachers who had been assigned higher composite scores® were found to help their

% Using the Rasch lesson estimates of the DMEE and mTSS low-inference forms, two composite scores were
calculated for each teacher by taking each teacher’s average lesson estimate score across the three lessons. A
corresponding score was also calculated for the DMEE high-inference form. However, because it was not
possible to combine all the first-order teaching factors to create an overall model due to multicollinearity
reasons, the score representing the quality of teaching was calculated by taking the average of each of the eight
teaching factors of the high-inference form (i.e., second-order factor score, see Model 3¢ in Table 4.7).
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students develop their psychomotor skills in a greater extent than those who scored lower in
these observation forms. In particular, students who experienced superior teaching quality as
captured with the two forms of DMEE and the low-inference form of mTSS, exhibited larger
gains in their psychomotor learning compared to their counterparts whose teachers scored lower
in these forms of the instrument. Collectively, then, the above four facts suggest that both
frameworks could sufficiently measure teaching quality in PE.

Therefore, having in mind that one of the most important next steps in capturing teaching
quality in PE is the development of comprehensive conceptual frameworks that would measure
teacher effectiveness (Rink, 2013), the findings of this study can be used to draw suggestions for
developing one such framework and its associated observation instrument. Particularly, the
findings of the study support that a new comprehensive framework could be developed involving
both generic and content-specific practices. Although, such efforts have recently been
undertaken in PE by Chen and colleagues (2011) who developed and validated the AQTR and by
PE stakeholders in Singapore who developed the PELOT framework by changing the descriptors
of FfT (see Rink, 2013), these efforts seem to miss that some content-specific teaching practices
can stand alone (i.e., increasing students’ quality trials, task explicitness, and task progression in
terms of the focus of the motor task: informing, refining, extending, applying), and cannot be
generated by ‘specializing’ generic teaching practices. In essence, despite acknowledging that
generic teaching practices may suffer from being too general and insensitive to the particularities
of PE content and context, these scholars did not integrate generic and content-specific teaching
practices, but rather, they attempted to ‘specialize’ generic teaching practices by considering
their particular functioning in PE lessons, a process that might ignore important content-specific

teaching practices recognized herein.
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Instead, when calling for an integration of these two types of practices, this study
suggests that the PE researchers should first investigate which of these teaching factors from
either type of practices might stand alone, and which can be integrated and how. This suggestion
derives from the findings of this study (see multicollinearity problems discussed above, during
examining the joint contribution of the two types of practices) as well as Kane and Staiger’s
(2012) study, which showed that generic and content-specific practices are two different but not
totally distinct worlds, since they have some common points of intersection. If generic and
content-specific practices were totally distinct, then a comprehensive framework could have been
developed by simply juxtaposing them. However, since this is not the case, simply juxtaposing
the two types of practices to develop a comprehensive framework would not only lead to
redundancies, since some practices would be represented more than once, but also to an
associated observation instrument that would be difficult and impractical to use.

Therefore, before undertaking such a complex process, scholars should identify the areas
of convergence and divergence among the two types of practices, and determine which of these
teaching factors from either type of practices stand alone and which can be integrated and how.
Thus, a deep consideration of each practice is required to develop a more comprehensive, but at
the same time parsimonious and practical conceptual framework. Drawing on the 13 teaching
practices (i.e., eight generic and five content-specific) involved in the frameworks employed in
this study, what follows is a preliminary attempt to exemplify how this integration can be
pursued. First, the generic and content-specific practices that can function complementary to
each other are considered, followed by a discussion of one content-specific practice which at a
surface level appears to have an overlap with a generic practice, but it can eventually stand alone

in a comprehensive framework. The teaching practices that are totally distinct are not discussed,

172



since they can be incorporated in a comprehensive framework as they are. Figure 5.1 provides an

overview of this attempt.

Totally Distinct Generic Generic and Content-Specific Teaching Practices Totally Distinct Content-Specific
Teaching Practices That Can Function Complementarily Teaching Practices

TASK
EXPLICITMESS

Figure 5.1. A preliminary attempt of integrating generic and content-specific teaching practices.
Notes. ® Ovals with dashed lines represent generic teaching practices, while ovals with solid lines
represent content-specific teaching practices.

® See Tables 2.1, 2.7, and 3.3 for a detailed description of each factor.

To begin with, consider the content-specific practice of providing students with specific
and congruent feedback and the generic factor of classroom as a learning environment, and
especially its aspect of providing generic feedback to students (teacher-student interactions).
Both practices emphasize the need to provide students with feedback on their efforts. However,
the one emphasizes the need for generic feedback, while the other underlines the need of
directing students’ attention toward the key learning cues of the emphasized skill. The findings
of this study which supported that the simultaneous use of both aspects of feedback (i.e.,

reinforcement and congruent and specific feedback) can help students improve their
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psychomotor skills as well as the inconclusive findings of other studies on the effect of providing
generic feedback (Lee et al., 1993) suggest that as a research community we might need to attend
to both aspects of feedback—generic and content-specific—if we are to better capture the effect
of this practice on student learning.

This complementarity can also be revealed when considering the content-specific
practice of skill demonstration and the generic factor of modeling. Modeling is primarily
concerned with presenting strategies to students or encouraging and supporting them to develop
their own strategies to solve different types of problems (Creemers & Kyriakides, 2008). After
students develop their own strategies, it is often common practice to encourage them to share
these strategies with their classmates. It is at this juncture that the practice of demonstration
could be productively employed to support student learning. For instance, a teacher could ask
students to practice basketball dribble, trying to figure out different ways of dribbling a
basketball without losing ball control. After students’ experimentation, a whole-class discussion
can ensue during which the ways discovered are presented; the correct execution of these
different ways can be finally demonstrated (by students or the teacher), by emphasizing
important learning cues that can support students to more effectively dribble the ball without
losing it. Hence, modeling and skill demonstration seem to function complementary to each
other when the teacher attempts to provide students with opportunities to not only discover
effective ways of performing a motor task, but to also execute this task in appropriate ways that
will maximize their performance.

A third example of practices that seem to function complementarily to each other
concerns task progression and the generic factors of structuring and application. As far as the

factors of task progression and structuring are concerned, both of them refer to the gradual
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increase of the difficulty level of instructional tasks given to students. However, the content-
specific practice of task progression does not only involve sequencing the learning experiences
from simple to complex or from easy to hard. Rather, it reflects a teacher’s ability to combine the
opportunity given to students for experimentation with the new skill (informing tasks), the
progression of practice (extending tasks), the quality of performance (refining tasks) and the
integration of application experiences (applying tasks) (see Rink, 2010). Likewise, the factor of
structuring also involves teachers’ attempts to give students clues as to how the lesson progresses
(Creemers & Kyriakides, 2008), something that is not captured by the task progression.
Collectively, then, these two practices seem to be capturing somewhat different aspects of
instruction and hence can function complementary to each other. Turning to the factors of task
progression and application, the four types of instructional tasks involved in task progression
refer to different kinds of application opportunities that are provided to students to practice the
emphasized skill(s). However, the dimensions of focus, quality, and differentiation of the
application factor are not considered in task progression, something that suggests that these
teaching factors can function complementarily to each other.

Considering the teaching practices that appear to have an overlap with each other, at a
surface level, increasing students’ quality trials seems to be identical to teachers’ work to
maximize the ALT (aspect of time management factor). However, time-on-task alone cannot
adequately depict student engagement in PE (Siedentop, 2002). This is especially apparent in
game-like situations, where students—particularly low-skill students—might appear to actively
participate in the game, but their substantial engagement (e.g., appropriately practicing a skill
like giving a catchable pass, or even touching the ball) is minimal, resulting in a negative

relationship with their achievement (Rink, 1999). This fact was highlighted by a recent study
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which did not find any significant differences in the quantity and quality of student trials, among
students practicing in either long lines (resulting in huge amounts of wait time) or in game-like
activities involving the concurrent participation of the entire class (performing the same skills as
in lines) (Hastie et al., 2011). Consequently, this teaching practice seems to capture a different
teaching aspect than the ALT. As such, increasing student quality practice and time management
should not be collapsed since they bring different perspectives, both needed to better understand
the quantity and quality of student engagement with the content.

Turning to the development of the associated observation instrument of this new
framework, this could have the structure of the low-inference form of the mTSS or the DMEE,
and could be enhanced by the teaching aspects that are totally distinct or function
complementarily to those of the other framework. For instance, take the low-inference form of
mTSS, which already combines generic and content-specific teaching practices as the basis on
which this new comprehensive instrument will be built. Beginning with the teaching practices
that seem to significantly overlap, it would be redundant to add to this observation form the
classroom disorder sub-factor of classroom management and the time management factor
involved in the DMEE high-inference form (see Table 2.1), since it already captures the amount
of time that students practice and the time that teachers devote to management issues.

On the contrary, the teaching factors of orientation and questioning and the teaching
aspect of structuring that pertains to teacher’s presentation of clues that guide students on how
the lesson progresses seem to be totally distinct from the content-specific factors. Since all these
teaching aspects engage students’ cognitive domain, they could be embodied in the teaching
aspect of cognitive task (see Table 2.7), which refers to tasks during which students attend to

teacher’s presentation of information about the lesson’s objectives; pose/answer questions etc.
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Thus, when cognitive tasks occur, the observer will have the opportunity to jot down information
about the five dimensions of questioning, orientation and the aspect of structuring discussed
above.

Turning to the factors that function complimentarily, the teaching modeling factor could
be integrated with the demonstration factor. In particular, within the factor of demonstration a
code capturing the three dimensions (i.e., focus, quality, and differentiation) of modeling that are
not captured when demonstration occurs, could be added capturing whether the teacher
encourages students to develop their own strategies for solving problematic situations. Likewise,
the three dimensions (i.e., focus, quality, differentiation) of application and structuring (i.e., the
aspect that pertains to the sequence of tasks form easier to more complex) could be added within
the factor of task progression, since it does not captures these dimensions.

Collectively, then, having this preliminary attempt as a guide, future studies could invest
in developing and validating more comprehensive frameworks and associated observation
instruments that would ably incorporate an adequate set of generic and content-specific teaching
practices. In addition, these works could also employ different generic (e.g., CLASS; FfT) and
content-specific (e.g., AQTR; QMTPS) conceptual frameworks than the two employed in this
study, to achieve this complicated task.

Practical Implications: Assessing and Improving Teaching Quality in PE

As a by-product of the above theoretical implications, such comprehensive frameworks
can be used for both summative and formative purposes in teacher pre-service and in-service
training. As far as the summative purpose is concerned, such instruments would provide a valid
tool for teacher accountability, since they would capture an adequate set of teaching practices;

whereas for formative purposes an observer would be able to identify the generic and/or content-
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specific areas that pre- or in-service teachers are in most need and offer specific feedback to
support the continuous professional development of teachers. In addition, having in mind that
generic teaching practices mainly require general pedagogical knowledge (Rink, 2013), whereas
content-specific practices demand enhanced content knowledge to be effectively employed
(Shulman, 1987), based on the identified areas that need to be addressed, the observer would be
in place to recognize whether the teacher needs to improve his/her pedagogical knowledge (when
the teacher does not employ certain generic teaching practices, or he/she does so inadequately)
and/or his/her content knowledge (when certain content-specific teaching practices are absent
from teaching or their use is not efficient).

A second practical implication that emerges from the results of the present study refers to
the importance of providing pre- and in-service teachers with concrete examples and “hands-on”
experiences of how to use certain generic (i.e., orientation, questioning, and modeling) and
content-specific teaching practices (i.e., congruent and specific feedback, and task progression in
terms of using all four instructional tasks, and especially refining tasks) in their work. Despite
highlighted as important by many researchers (Rink, 2010; Siedentop & Tannehill, 2000), and
found to improve student learning in the present and past studies, these teaching practices were
infrequently used by the teachers participating in this study. For example, although refining tasks
are considered the building blocks of successful skill development as they help students improve
the quality of a skill (Rink, 2010), in this study only the 21% of teachers offered such tasks.
Similarly, although modeling and constructivist teaching approaches have been underlined by PE
researchers as crucial for student psychomotor and tactical learning (Chatzipanteli & Digelidis,
2011; Rovegno & Dolly, 2006), modeling was only captured in the 30% of the observed lessons.

In the same way, while orientation is considered to help making learning more meaningful and
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instruction and student practice more focused on the emphasized skills (Siedentop & Tannehill,
2000), it was only observed in about the 30% of the lessons. Collectively, why this might be the
case, has probably to do with teachers’ content knowledge (as far as the content-specific teaching
practices are concerned) and confidence of using such teaching practices during PE lessons. In
addition, the infrequent use of some content-specific teaching practices cannot be dissociated
from the fact that the participating teachers were generalist teachers, and they might not have the
adequate knowledge or expertise to use those teaching practices. Therefore, it seems that
teachers might need more ongoing, sustained, and meaningful professional development
opportunities, which will be based on teachers’ needs and interests, and they will provide
teachers with concrete examples of how and under which circumstances each teaching practice
could be employed during a PE lesson and how it could facilitate student learning (Patton, Parker,
& Tannehill, 2015).

Beyond the teaching practices, this pattern was observed for some dimensions as well.
Perhaps the most telling example of this phenomenon comes from the employment of the
differentiation dimension. Despite that research evidence suggests that teachers should
differentiate their tasks to help students of all skill levels to be successful (Silverman, 1993), this
practice seems to have been very scarcely employed by the study participants (see Table 4.1).
This infrequent use of differentiation is probably due to the fact that differentiation is a very
demanding task for teachers, as among others they need to be flexible and adapt their instruction
to suit their students’ individual needs (Whipp, Taggart, & Jackson, 2014). Therefore, teachers
would benefit from more practical examples of how to use differentiation during teaching PE
(Rovegno & Bandhauer, 2016). In addition, given that this study reported significant differences

on psychomotor learning between boys and girls and among students with different
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socioeconomic background, differentiation becomes even more necessary, as it could help
minimize these differences.
Methodological Implications: Advancing Future Research Works

Turning to the methodological implications of this study’s findings, first, more studies
employing such a comprehensive conceptual framework as that described above seem to be
needed in the field of PE as well as in other fields. By treating the findings of this study as initial
indications about the added value of integrating generic and content-specific teaching practices
in PE educational contexts, other (PE) researchers could replicate some aspects of this study in
their own context and discipline, to shed more light into how the integration of both types of
practices can help to better describe instructional quality and understand how it affects student
learning in PE or other disciplines and learning domains as well. Certainly, these works could
employ different conceptual frameworks than the two considered in herein. Although such
efforts might be quite complex and difficult due to the inherent logistics, they could offer a
deeper analysis of teaching, and they promise more powerful findings and implications.

In addition, moving the present work a step forward, these studies could also explore the
correlations that exist among generic and content specific teaching practices, to help create a
more rigorous understanding of the complex phenomenon of teaching. Despite, the present study
made an effort to examine the correlations between generic and content-specific teaching
practices on a theoretical basis, future studies could dig deeper and investigate more elaborated
models in which generic and content-specific teaching practices interact with each other. This
could lead to an even more advanced picture of how each generic and content-specific teaching
practice functions in relation to the other teaching practices, and would help develop more

comprehensive and parsimonious models to understand and measure teaching quality.
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Second, the fact that some generic teaching practices were not found to have a significant
impact on student learning probably due to observers’ insufficient content-knowledge and
unfamiliarity with the context and teaching of PE, calls for more careful and intensive training
for all the observers as well as the scorers that participate in a study. Having in mind that ‘good
data are all you have’ (O’ Sullivan, 2002), and that in the present study some factors were better
captured when the observers had a relative to PE background, then, careful recruitment and PE-
specified training of all the individuals who are involved in the data collection process is deemed
essential. This suggestion seems to resonate with McKenzie and van der Mars’ (2015)
recommendations on reliably using systematic observation to assess physical activity or PE
lessons.

Third, this study used student surveys as a supplementary measurement approach of
instructional quality, as they functioned complementarily to and enhanced observation data
(Kane & Staiger, 2012). Interestingly, in certain cases student ratings were found to function
better than classroom observations in explaining student learning. For example, students were
more capable of determining the quality of their practice, since, in contrast to observational data,
student ratings on this practice were found to significantly contribute to student psychomotor
learning. Why observational data did not yield similar results might be due to the inherent
difficulties and limitations of coding student trials that have been explained above. Therefore, in
studies where student practice trials are not of the same type (i.e., discrete or continuous) or
cannot be directly observed, an alternative approach of doing so is to employ a student survey.
Similarly, student ratings were found to explain a larger percentage of the unexplained teacher-
level variance for the generic practices of time and classroom management as well as for the

content-specific practices of skill demonstration and congruent and specific feedback, compared
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to observation data. This was not surprising, as student ratings aggregate the impressions of
students who spend many hours with their teacher (MET, 2012; Peterson, 2000), and who
observe his/her everyday teaching behaviors that might not be observed during the scheduled
lesson observations. Therefore, although confirming the assumption that student surveys are
difficult to complete with young students (Follman, 1995), and despite the difficulties
encountered in validating student surveys (see methodology section), this study endorses the
argument that when carefully constructed and validated, student surveys, even with third-graders,
can offer a reliable tool for measuring teaching quality (Fauth et al., 2014), especially for studies
with budget constraints, as this approach is considered cost- and time- efficient (Little et al.,
2009; Peterson, 2000).
Additional Suggestions for Future Research

This study concludes with considering some additional suggestions for future research.
First, the immediate next step of this study would be to adopt an experimental design and explore
whether teachers who participate in professional development opportunities that target the use of
the generic and content-specific teaching practices involved in the abovementioned
comprehensive framework, could improve their teaching quality, and, in turn, their students’
learning. Having in mind that the ultimate goal of teaching effectiveness research is to help the
practitioners improve the quality of their teaching, and, in turn, the student learning, such studies
are deemed imperative.

Second, the literature review of this study revealed a lack of PE studies that employ a
multilevel model to study teaching quality. Such studies, which can follow an even more
complex model (i.e., a three-level model, with students nested in teachers/classrooms, and

teachers/classrooms nested in schools, see Kyriakides & Tsangaridou, 2008), than that employed
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herein, give the opportunity to the researchers to explore which factors at each level contribute to
student psychomotor learning. Moreover, the literature review pointed to a number of studies
that used only a post-test, and by doing so they only measured the impact of the emphasized
variables on student performance at the time that the test was taken. Therefore, it is suggested for
future studies to employ a pre-/post- (and even a retention-) test approach, to measure the effect
of the explored variables on student learning. Collectively, if such attempts can be undertaken in
conjunction with the abovementioned methodological suggestions, then a more authentic picture
of the multidimensional nature of the teaching-learning process in PE will be provided.

Third, considering that quality PE programs should aim at developing all four learning
domains (i.e., psychomotor, cognitive, affective, and social) future studies could investigate the
effect of generic and content-specific teaching practices on students’ cognitive, affective, and
social development. By doing so, it would be examined which generic and content-specific
teaching practices have a consistent effect on student all-round education.

Finally, the data analyses of this study revealed that the significant effect that certain
teaching practices had on student learning, was followed by a plateau which implied that the
further use of those teaching practices did not increase student learning (e.g., while engaging
students in extending tasks was found to contribute to student learning, no differences were
found among teachers who offered on average extending tasks that lasted more than eight
minutes and those who did not offer this type of task). Since investigating why this might be the
case was beyond the scope of this study, future studies could investigate the existence of
curvilinear relationships among some teaching practices and student learning, and answer

questions that pertain to the implementation of those teaching practices.
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Conclusion

To come full circle, after recognizing that PE researchers have mainly pursued two
parallel research strands in their effort to better understand what aspects of effective teaching
relate to student learning in PE (Graham & Heimerer, 1981; Metzler, 2014), the present study
attempted to combine these two perspectives to explore teaching quality in PE and its impact on
student psychomotor learning. In doing so, this study first explored the individual contribution of
certain generic and content-specific teaching practices and found that the majority of the
explored teaching practices (10 out of 13 teaching factors) had a significant impact on student
psychomotor learning. This finding resonated with several previous research works that
underlined the contribution of certain generic and content-specific teaching practices to student
psychomotor learning. In addition, this finding highlighted the important role that teaching has
on student learning.

Moving the research works exploring PE teaching quality a step forward, the present
study also sought to explore the joint contribution of generic and content-specific teaching
practices to student psychomotor learning. The study’s outcomes showed that the combination of
generic and content-specific teaching practices could explain the 59.54% of the teacher level
variance that remained unexplained after controlling for student and teacher background
characteristics. This promising finding constitutes a preliminary indication that as a research
community we can move toward the construction of a more comprehensive picture of effective
teaching in PE, since the joint contribution of five teaching practices (four generic and one
content-specific) could explain a significant percentage of the teacher unexplained variance. In
addition, these teaching practices could discriminate among most-effective and non-most-

effective teachers (something that constituted the third goal of the study).
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Certainly, this research attempt does not aim to create another list of ‘necessary but not
sufficient’ (Rink, 2013) teaching practices. Rather, building on these preliminary findings, future
research works could investigate more explanatory variables related to teachers and teaching
(e.g., teacher knowledge), and try to explain an even larger percentage of the unexplained
teacher-level variance; one that could render researchers confident enough to speak about

‘necessary and sufficient’ teaching practices and conditions for teaching and student learning in

PE.

185



Appendices

186



Appendix A: Psychomotor Test Organizing Diagram and Examples of Task Description, Assessment
Scoring Rubric and Assessment Score Sheet
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Psychomotor Test Organisizing Diagram
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Example of Task Description
Task 4: Basketball Dribbling and Passing

Space: - of basketball field (see task 4 of the psychomotor test organizing diagram).

Description: The scorer asks children to dribble the ball with their “strong” hand while jogging,
starting from the starting point and stopping at the two cones which are 2 meters away from the
passing point. When they reach the two cones, children catch the ball and perform a catchable
chess-pass to their fellow-student who is standing at the pass receiving point.

Note: the student who is standing at the pass receiving point is the last numbered student of the
class roster. This student receives all the passes and when his/her turn is shown up, then another
student replaces him/her, so he/she can perform the task.
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Example of Assessment Scoring Rubric

Task 4: Basketball Dribbling and Passing
a) Dribbling

Selected critical cues:

1. Pushing ball with upper finger pads

2. Bouncing ball below waist height

3. Maintaining ball in front of body and to the “dribble hand” side
4. Keeping head up and eyes forward

Level Description of Performance
0 Looses ball control two or more times while performing the dribble
1 Dribbles very slowly or discontinuously (e.g., looses ball control for a moment or
catches the ball while dribbling)
Dribbles the ball continuously, but he/she does not display all the selected critical
2 cues (e.g., the student stares at ball instead of having his/her head up and eyes
forward)
Dribbles the ball continuously by displaying all the selected critical cues with fluid
3 motion

b) Chess-pass
Selected critical cues:

1. Holding the ball at chess height

2. Making a step forward

3. Pushing ball by stretching both hands
4. Sending a catchable pass

Level Description of Performance
0 The pass is not performed correctly, and thus, the ball goes far beyond the fellow-
student who waits to receive the ball

1 The pass is not performed correctly, but the ball goes somewhere near the fellow-
student; yet, not in a catchable point (e.g., the ball hits the legs of the receiver)
The pass is performed correctly and goes to the receiver (in a catchable point),

2 however, the student does not display all the selected critical cues (e.g., the student

does not stretch his/her hands while performing the pass)
3 The pass is performed correctly by displaying all the selected critical cues with fluid

motion and goes to the receiver (in a catchable point)
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Example of Assessment Score Sheet

Teacher COAe: ... e eeen e

SChoOl CoAe: e

Period:...............

| D= L <

Class:...cccooverens

Y 6{0) (=) o

Task 4: Basketball Dribbling and Passing

Passing

0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3

0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3

Dribbling

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3

0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3
0 1 2 3

Student’s

Serial

Number

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
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Appendix B: The Dynamic Model of Educational Effectiveness Observational Instruments
(Low- and High-Inference Forms)
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Observer:

Class:

DMEE LOW-INFERENCE OBSERVATION FORM

(1) ORIENTATION

related to learning

DIMENSIONS Instructions for coding
Sequence of the | Ordinal number of the activity as
activity observed during the lesson.
Duration Duration in minutes.
Focus Relation with:

1. anaim of the lesson

2. the day lesson

3. the unit/number of lessons.
Quality 1. typical

2.

3.

students specify the aim(s).

Differentiation

Put down the sign V for any type
of differentiation you observe.

(2) STRUCTURING

DIMENSIONS Instructions for coding
Sequence of the | Ordinal number of the activity
activity as observed during the lesson.
Duration Duration in minutes.

Focus Relation with:

previous lessons
structure of the day lesson
the unit/number of lessons.

Quality-Clarity

clear for the students
not clear for the students

N ERlwN e

Differentiation

Put down the sign V for any type
of differentiation you observe.
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(3) APPLICATION

DIMENSIONS Instructions for coding
Sequence of the | Ordinal number of the activity as
activity observed during the lesson.
Duration Duration in minutes.
Focus Relation with:

1. only a part of the lesson

2. the whole lesson

3. the unit/a number of lessons.
Quality 1. use of the same activity to find

a specific result,

2. activation of certain cognitive
processes for the solution of
more complex activities.

Differentiation

Put down the sign V for any type of
differentiation you observe.

(4) TEACHING VMODELLING-NEW

LEARNING

DIMENSIONS Instructions for coding
Sequence of the | Ordinal number of the activity
activity as observed during the lesson.
Duration Duration in minutes.
Focus 1. can be used only in the lesson
2. can be used in the unit
3. can be used across units.
Quality: teacher | 1. given by the teacher
‘srole 2. guided discovery
3. discovery
Quality: 1. successful.
appropria-teness | 2. not successful.
of the model

Quality: lesson’s
stage observed

1. After a problematic situation.
2. Before a problematic situation.

Differentiation

Put down the sign V for any type of
differentiation you observe.
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(5) QUESTIONING TECHNIQUES

DIMENSIONS

Instructions for coding

Sequence of the
activity

Ordinal number of the activity
as observed during the lesson.

Waiting time

Time given before answering

Focus

Relation with:

Quality: reaction if no
answer from pupils

restates (easier words)
poses an easier question

1. only a specific task

2. the whole lesson

3. the unit/a number of lessons.
Quality: type of 1. product
question 2. process.

1.

2.

3.

(in case there is an
answer put an X).

moves to another question or
answers the question
him/herself.

Quality: type of
feedback/reaction to
students’ answers

1. negative comments to incorrect

and partly correct answers.

2. positive comments to correct
answer only.

3. positive comments to correct
answer and constructive
comments to incorrect and to
partly correct answers.

4. no comments.

Quality: reaction
about the answer

=

. teacherignores 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.

Differentiation:

Put down the sign V for any type
of differentiation you observe.
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DMEE HIGH-INFERENCE OBSERVATION FORM

(0] XY =T VLT g N =T 1.4 L=

B IC=E Lol 1= o =T =N

DIRECTIONS: Use the scale to note the extent to which you agree with the following statements. (Scale:
1:Minimum point ..... 5: Maximum point).

5 =

o o

STATEMENT -8 o

= =

> >

5 5

= x

= <

= =
1 The orientation activities that were organized during the lesson 1 ) 3 4 5

" | helped students understand the new content.

9 The teacher explained the structure of the lesson in a way that 1 ) 3 4 5

was clear for the pupils.

3. | The lesson transited from easier to more complex activities. 1 2 3 4 5

The observed application activities referred (were linked) to

4 the whole lesson. ! 2 3 4 °
5 The observed application activities referred (were linked) to 1 ) 3 4 5
" | certain parts of the lesson.
6 The observed application activities referred (were linked) to 1 ) 3 4 5
" | previous lessons as well.
The application activities were nothing else but a replication of
7. | the activities that were organized during the presentation of 1 2 3 4 5
the new content.
8. | The teacher spent the teaching time on learning activities. 1 2 3 4 5
9 During the lesson, the teacher gave only to some pupils the 1 ) 3 4 5
" | opportunity to participate in the lesson.
10. The teacher was interacting with pupils for the whole of the 1 ) 3 4 5
lesson.
11 During th.e lesson, sqme pupils were co-operating with each 1 2 3 4 5
other while others did not.
12 Pupils interacted with each other during the whole of the 1 ) 3 4 5
lesson.
13. Interaction between pupils contributed in achieving the lessons 1 2 3 4 5
goals.
14. | The teacher discouraged the negative aspects of competition. 1 2 3 4 5
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L3,

There was pupil misbehavior in the form of verbal intimidation
during the lesson.

16.

There was pupil misbehavior in the form of serious verbal
intimidation during the lesson.

17.

There was pupil misbehavior in the form of bodily intimidation
without putting others in danger during the lesson.

18.

There was pupil misbehavior in the form of bodily intimidation
putting others in danger during the lesson.

19.

The lesson was interrupted by the misbehavior of some pupils.

20.

In the case of misbehavior in the classroom, the teacher spent
enough teaching time to deal with it.

21.

The teacher was forced to make remarks to some students
because they were talking to each other.

22.

In the case of misbehavior in the classroom, the teacher
ignored it deliberately.

23.

In the case of misbehavior in the classroom, the teacher
reacted and temporarily solved the problem.

24,

In the case of misbehavior in the classroom, the teacher
reacted and managed to solve the problem.

25.

In the case of misbehavior in the classroom, the teacher
reacted but did not manage to solve the problem.

26.

The lesson was interrupted by external factors.

27.

The aims that the teacher had set before the lesson were met
during the 40-minute period of the lesson.

28.

The activities that were organized during the lesson helped
each pupil to advance conceptually, according to his/her
abilities.

29.

The majority of pupils were engaged in activities that were
provided by their teacher.

30.

During the lesson the majority of the pupils were on task.

31.

Less able pupils considered the lesson activities as very
difficult.

32.

More able pupils considered the lesson activities as very easy.

33.

The teacher used to pose questions that were clear for the
pupils in terms of their content.

34.

The teacher used to correct pupils’ misconceptions using their
wrong answers.

35.

Pupils were puzzled by the procedures or strategies that the
teacher presented to them for overcoming problematic
situations.

36.

The teacher expanded on students’ thinking, to help them
discover a procedure or strategy for overcoming a problematic
situation.

37.

The procedures or strategies that the teacher presented to the
pupils to help them overcome the problematic situations they
faced can be used in other lessons as well.

197




38 The teacher used to explain the procedures and strategies to 1 ) 3 4 5
" | the pupils and then she/he requested using them.
39, Pupils understood the procedures and strategies that were 1 ) 3 4 5
presented by the teacher.
Pupils used on their own initiative, ways or strategies
40. o 1 2 3 4 5
presented by the teacher, to solve similar problems.

If you have any further comments, please use the space provided below:

Thank you for your assistance
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Appendix C: The Modified Task Structure System Observational Instruments
(Low- and High-Inference Forms)
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mTSS LOW-INFERENCE OBSERVATION FORM ?

Observation Sheet

EPISODE TYPE
1.M t (A
DATE: . .. OBSERVER: . ... LESSON'S SUBIECT: ... :.Tﬁ:ﬁiﬁ%}m
3. Waiting (W)
UNIT: e NUM. OF LESSON WITHIN UNIT: ........ FROM........... NUMOF STUDENTS: ... { 4 Wam up-Recovery
4a) Relevant to lesson’s objective (R1)
4b) Irrelavant to lasson’s objactive (F2)
EPISODE 1 COMMENTS EPISODE 2 COMMENTS 5 Tnstructional (I)
TASKTYPE
TIME TIME 1. Cognitive (C)
2. Informmg (T}
EPISODE TYPE EPISODE TYPE 3. Refming-Qualitative improvement (R)
4. Extendmg-Differ Conditions-Complexity (E)
- TASKTYPE 3. Applymg-Game-Performance conditions
TASKTYPE jz)Felevant to lesson’s objective (Al)
N - _ I _ _ 3b) Irrelavant to lasson’s objactive (Al)
SKILL DEMONSTRATION CONQRUENCY SKILL DEMONSTRATION CONQRUENCY - —
& QU.—'!LII:Y OF & QUALITY OF SICILL DE'_\IOB_STRAT]O'_‘\
TASK PRESENTATION RESPONSE TASK PRESENTATION RESPONSE }'Emﬁiﬂ occur (NO)
ST: 8T: Rt A P
- - 22) Partizl Brief reference to the critical cuss (VP)
EXPLICTTNESS EXPLICTTINESS 2b) Full refarence to tha critical cuas (VF)
r . ACCOUNTABILITY M 3- Practically
ACCOUNTABILITY : e 32) Partisl Brief practical demonstration (PP)
M-: M-: 3b) Full practical demonstration (PF)
4. Combination
STUDENT CODE OT: STUDENT CODE OT: 42) Pastial Brief demonstration (CP)
4b) Full Demoenstration (CF)
EPISODE 3 COMMENTS EPISODE 4 COMMENTS TASKPRESENTATION
1L.YES(Y) 2. NO(N)
TIME TIME TASK EXPLICITNESS
1. Implicit (T}
EPISODE TYPE EPISODE TYPE 2. Partially explicit (PE)
3. Fully explicit (FE)
TASKTYPE TASKTYPE ACCOUNTABILITY
- — ) || 1. Mo supervision (NS)
SKILL DEMONSTRATION CONQRUENCY SKILL DEMONSTRATION CONQRUENCY || 5 nfonitoring (M)
& QUALITY OF & QUALITYOF || 3 peinforcement 4]
TASK PRESENTATION RESPONSE TASK PRESENTATION RESPONSE || 4 Specific&Congruent Feedback (F)
ST: ST: 5. Reinforcement &Spec & Congr. Feed. (RF)
EXPLICITNESS EXPLICITNESS STUDENT CODE
M+: M+: 1.Male—High Lewel (M1}
ACCOUNTABILITY ACCOUNTABILITY 2. Female —LowLevel (F2)
M-: M-: 3.Male —Middle Level {M3)
OT: STUDENT CODE oT: 5. Male— Low Level (MS5)
6.Female —Middle Level (F6)
CONGRUENCY OF STUDENT 'S RESPONSE QUALITY OF STUDENT 'S RESPONSE
1. Stated (5) 2. Modified Up (T+) 1. Appropriate (A)
3. Medifisd Down {T-) 4. Off Task (OT) 2. Inappropriate (I)

Note. ® The mTSS low-inference form consists of eight identical sheets, each including four episodes. Here only the first sheet is presented. The
teacher’s and school’s codes are filled in on the last sheet.
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MTSS HIGH-INFERENCE OBSERVATION INSTRUMENT

(0] o XY =T V=] T

Class: .oooevevereeeennnn, Number of students: .......... UNIE: oottt ee e e e e e e e e e eeeeeeeeeeeeeeeeees

S Yol U [0 o a I =T o] o

Instructions: Circle the appropriate number of the scale situated next to each statement, to indicate
the degree to which the incidents described by the statements below occurred in the lesson you
observed.

= |8 | .z 3S¢
=} > | m®B | BB
> |8 |5 | 25
Statement S g = § 2| 2E
a =} SE=] ==
2 | 8 =| 8¢
The description of a task was accompanied by a visual
1 presentation from the teacher or a student, to help students 0 1 2 3
understand what exactly is required from them to do.
The teacher or a mediating agent (e.g., a student) practically
2 | demonstrated the correct form of the lesson’s main L 1 2 3
psychomotor skill(s)/strategy(ies).
The teacher verbally presented the key learning cues of the
3 | lesson’s main psychomotor skill(s)/strategy(ies) in a simple 0 1 2 3
and accurate manner.
4 | The teacher used efficient ways to place, distribute or collect 0 1 2 3
the equipment needed for the lesson.
5 | The teacher used effective routines to assign students to 0 1 2 3
pairs/groups.
6 | Teacher’s clear and complete directions minimized the 0 1 2 3
transitioning time from one task to the next.
7 | Students were not waiting in lines during practice. 0 1 2 3
8 | The teacher efficiently solved any disciplinary problems. 0 1 2 3
9 | The teacher held students accountable for performing to the 0 1 2 3
specified performance level3?.

39 For this statement, the scale is used as follows: If for the most of the lesson: 0 = the teacher did not monitor
or supervise students’ involvement; 1 = the teacher was watching students to practice; 2 = the teacher
reinforced students’ practice; 3 = the teacher provided specific and congruent feedback to each practicing
student.
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a8 | g3 |2
[ == = ﬁ AEE
S5 | €5 | E5 (252
23| 3% g |E2¢
Statement | 3 3 8g g™
= |S
10 After students’ practice, the teacher was giving specific and
congruent (in terms of the learning cues) feedback to the | 0 1 2 3
whole class.
11 | The instructional tasks were developmentally appropriate
; 0 1 2 3
for the students’ skill level.
The instructional tasks gave students the opportunity to
12 actively participate in the lesson (both the organization and
structure of the activities—e.g. the number of students in | 0 1 2 3
each group--as well as students’ waiting time in lines should
be considered).
13 | The instructional tasks were coherent and helped students
) . : . 0 1 2 3
develop the lesson’s main psychomotor skill(s) /strategy(ies).
14 | The instructional tasks were pertinent to the psychomotor
0 1 2 3
goal(s) of the lesson.
15 | There was a variety of instructional tasks (informing,
. . : 0 1 2 3
refining, extending, and applying).
e The instructional tasks had a clear progression. 0 1 2 3
17 | The congruency of students’ practice trials was on stated 0 1 2 3
task.
18 . , : . .
The quality of students’ practice trials was appropriate. 0 1 2 3
19 | The opportunities offered to students to practice lesson’s 0 1 2 3

main psychomotor skill(s)/strategy(ies) were adequate.
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Appendix D: Student Survey
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Student Questionnaire
A =0 8 0 LT SUIMAIME: ciiiitiii i e e e re e
13 ol sV Yo )
(00 = 1 D= o <

Dear student,

This questionnaire consists of two parts and involves questions about you and your family (Part A")
and how often do you do some things in your physical education lessons (Part B’). You have 40
minutes to complete this questionnaire. Please, answer all the questions as accurately and honestly

as possible, as there is no correct or wrong answer.

Thank you for your help!

PART A’

In this part you should put a \/ in the “Yes” or “No” boxes, to show what applies for your family and yourself.

Question 1: For each statement below, put a \/ in the “Yes” box, if you have the described things at your home.

If you do not have them, put a \/ in the “No” column.

Yes

No

One car

Two or more cars

Your own bedroom

Your own books (apart from the school books)

Musical Instrument/s apart from flute (e.g., piano, violin, guitar)

PC (computer, laptop, tablet)

Internet

PN | W N =

Your own mobile phone

Question 2: Sometimes, some parents have people helping them in house chores. In your house, what applies?

(For each statement put a \/ in either the “Yes” or “No” column).

Yes

No

A maid usually comes at my house

A maid lives in my home

A gardener usually comes at my house to care the garden

Ll Bl I e

The house chores are done only by the members of my family

Question 3: This month your mother: (Put only one \/ in the boxes of this question)

Works

Does not work, but she is looking for a job

Does not work (e.g., she takes care of the family)

None of the above

If your mother works, please write her job:
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Question 4: This month your father:

(Put only one \in the boxes of this question)
Works
Does not work, but he is looking for a job

Does not work (e.g., he takes care of the family)
None of the above

If your father works, please write his job:

Question 5: Put as many \/ as applicable in mother’s and father’s columns to show what applies for your
parents education.

Mother Father

She/he has graduated from gymnasium
She/he has graduated from technical school
She/he has graduated from lyceum

She/he has graduated from university/college
She/he has a master’s or a doctoral degree

Question 6: Put a \/ in each statement below to show where were you and your parents born.

Cyprus Greece Other Country

I was born
My mother was born
My father was born

Question 7: What language do you speak at home? (Put a \/only in one box)

Greek
Other language

If you have chosen “Other language”, please write what language do you speak:

Question 8: Do you participate in out-of-school athletic activities/sports (e.g., soccer, swimming, dance,
gymnastics etc)? (Please circle one answer)
1. Yes 2.No

Ifvou have answered “Yes”, please answer the question 9. Otherwise, move on to the Part B.

Question 9: Circle the out-of-school activities that you participate:

» Soccer or Futsal » Basketball * Tennis » Handball

* Volleyball » Swimming » Dance (ballet, Latin) e« Traditional dances
* Track and field » Gymnastics or Rhythmic gymnastics e Martial Arts

(e.g., sprints, long jump) (e.g. ribbon, tumbling) (e.g., karate, tackwondo)

o Other (write the actiVity): ....cccoueiiiie e
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PART B’

This part asks you to indicate how often you do the following things in your Physical Education lessons.

G
: L . . . v |85 @ | o =
How often do you do the following things in your Physical Education ) E S|=2 |85 |E0o
lessons? 2 €2 |53 82|23
Z <3| 39 (%2 |m2

<3

At the beginning of the lesson we are doing warm-up activities (e.g.

1. . 1 2 3 4 5
jogging, stretching etc.).
We discuss how we can apply the skills/knowledge we are learning in

2 o 1 2 3 4 5
the lesson to our daily lives.

3 Before we start practicing a motor skill (e.g., dribble), my teacher or a 1 5 3 4 5
fellow-student demonstrates how to perform this skill.
At the beginning of the lesson we are connecting what we have learned in

4 : . : : ) 1 2 3 4 5
previous lessons with what we will learn in the day’s lesson.

5 The equipment (e.g., balls) to be used during the lesson is set up, before 1 2 3 4 5

the lesson starts.

When my teacher asks a question that we do not understand, then
6 | he/she restates the question with simpler words, to help us understand 1 2 3 4 5
what he/she was asking.

We are doing/playing the activities/games that we like /prefer for the

7 . s . 1 2 3 4 5
majority of the lesson’s time. (e.g., we are playing soccer).
We discuss about the optimal way of performing correctly a given skill

8 : 1 2 3 4 5
(e.g., dribble).
While we are performing a skill, my teacher tells to each student how to

9 - . 1 2 3 4 5
perform correctly the practicing skill.

10 We are performing the emphasized skill by doing several, different 1 5 3 4 5
activities.

11 | We are standing in lines and we are practicing one-by-one. 1 2 3 4

12 | The teacher interrupts the lesson to scold ill-disciplined students. 1 2 3 4 5
Before we start practicing a motor skill, we discuss the learning cues that

13 | we have to attend in order to perform the skill appropriately (e.g., when 1 5 3 4 5
dribbling, we push the ball with our finger tips instead of hitting it with
the palm).

14 | We have ample time to exercise the emphasized performance skills. 1 2 3 4 5
When my teacher explains the activities, he/she tells us what we should

15 achieve to be successful (e.g., when we are dribbling in basketball, my 1 2 3 4 5

teacher tells us that we have to dribble for a whole minute without losing
ball control).

We are doing activities in which we are practicing only a technical feature
16 | of the skill (e.g, when we are dribbling in basketball, my teacher asks us to| 1 2 3 4 5
give emphasis only in pushing the ball with our upper finger pads).

We discuss why it is important for us to be engaged in certain activities.

17 1 2 3 4 5
Before engaging in an activity, my teacher or a fellow-student presents

18 . 1 2 3 4 5
what is expected from us to do.

19 | At the end of the lesson, we sum up the main points of the lesson. 1 2 3 4 5
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How often do you do the following things in your Physical Education

Never
A few
lessons
Many
lessons
Every
lesson

lessons?

About half
the lessons

At the beginning of the lesson we play a game during which we use the

20 skill that we are going to perform/learn in the lesson. 1 2 3 4 >
When my teacher asks questions, he/she let us enough time to thing and

21 . : 1 2 3 4 5
come up with an answer before answer the questions.

22 \S/;/{fllhave the opportunity to perform a lot of trials for the emphasized 1 2 3 4 5
We discuss about strategies that we can use in different games (e.g., to

23 | exchange many passes in a basketball game, the unmarked player needs 1 2 3 4 5

to move in the free space).

We are divided into groups and each group is practicing a different skill
24 | (e.g., a group is practicing in tennis, while the other two groups are 1 2 3 4 5
playing a basketball game).

We are practicing first in some easy activities and then we are going to

25 difficult ones. L 2 . 5 e
When we are working in groups or pairs, we form these groups quickly

26 . . . 1 2 3 4 5
with losing time.
When we have to collaborate among ourselves, there are students who

27 , 1 2 3 4 5
don’t do so.

)8 The majority of my fellow-students perform successfully the lesson’s 1 5 3 4 5
activities.

29 The Physical Education lesson starts on time, without losing any time. 1 2 3 4 5

We are doing competitive activities/games during which we have to
30 | apply the emphasized skill (e.g., during the lesson that we have learned 1 2 3 4 5
the dribble in basketball, we had played a modified basketball game).

During a lesson, we are practicing in activities with different level of

St difficulty; in some easy and some difficult activities. 1 2 S 4 2
We are losing our Physical Education lesson to do a rehearsal for an

32 : - 1 2 3 4 5
upcoming event or to do other activities or lessons.

33 Wh.erll we are learning a new skill, we are practicing first in an easy 1 5 3 4 5
activity.

34 The majority of my fellow-students perform the emphasized skills as 1 2 3 4 5
have been stated by the teacher.

35 My teacher keeps reminding us of the important learning cues that we 1 5 3 4 5

have to keep in mind in order to perform a skill accurately.

When we are practicing a skill, my teacher tells to the students who are
36 | not successfully performing the skill, what they should focus on to 1 2 3 4 5
correctly perform the skill.

Thank you for your effort in
completing this questionnaire!!!
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