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Abstract

There is an ongoing debate about what teaching practices are the most effective ones in order

to improve student performance. However, little is known about the impact across countries

and literature is highly inconclusive. In this work, we extend the pastfmiicountries and
provide evidence about the role of modern ar
scores in 43 countries. Our analysis is performed in two steps and is a typical example of
hierarchical linear modelling (HLM). In the firstep, weperformstudent fixed effect method

to account for majority of selection issues. We idendifyositive, negative or no effect of

modernor traditional teaching methods on student performance. These results are priceless for
policy makers suggesting that there is no-biseall-approach towards modean traditional

teaching methods mrdertoi mpr ov e st ud e migreabdvartessobsesve,ove e s . A
continue further and investigate what country characteristics could explain these differences
across countrie®ayesian model averaging (BMA) method supportsuamodel uncertainty

anda particular variable selectio®ur findingsindicate that cultural dimension uncertainty
avoidancewhichdescribes ount r yds ri gi di ty ,aseistshexglamwmg our a
thesedifferences. In particulamur results suggeshat uncertainty avoidance is positively
related to the ¢si mat ed effect of modern teaching pr a
other hand, our findings reveal that uncertainty avoidance is negatively related to the estimated

effect of traditional teaching practices on
JEL Classification 12,121,125, F68, Z10
Keywords modern teaching practices, traditional
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acrosssubject approach, studeathievement
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Abstrakt

Jaknet ody vwel utk2dn jsou nej %l innhRjg2, aby se
di skutovan® t®ma. O dopadu nap Sposkytueremamin ® e
z8§v.NryYy t®to prs&ci r ozapayduene mé i ponotdfeonk @ hz am
vi uk oietodnav T sky@ 8k ® st andéateskche evdB8T zem2ch. Nag
se provg§d2 ve dvou kroc2ch a je typickIm pS
(HLM) . V prvn2m kroku pr gggadyehorez orhd teaddhu | fi i xvn®
probl ®enT&§lodnT mngr§kd Miloe nidentifikujemepto$a d i vn?2 , neg
nebo ¢g8dnlT Viradmdbdeéch?2 ehuk®lé dind ampi§doil. zneam? c |
Tat o zjsiogut Dme opcreoni ttveT m@iko gp omh a zdgiek] npejgderst uj e
univerz8ln2 mBebobupnetddnivd &urkry2 za %% el em zI| ep.
g8KITel i kog | eephk8oweazviB ammeempldrkir al uj eme d8l e a
charakteristi ky mezig? obdmZmddé h gy s\BBymieT toiditao v 8 n 2
model T asi@ujesshodelovou nejistotou & T ek o n kech®tr maifenhn Na g e

zjigtnNn?2 Rutwanvalami®2 ,zegmé, pSesnhjivySkelrehim2 kud
n e j i svitahkbdddoucnostiktiae8p opi suj e rigiditu zemD v cho
vysviRDtlit tyto rozd2S2wagéeRagdl bt a¥ne dpeyzn &¢ijivime
souvodhhadmvieemimodern2ch metod viuky na visled
se neji st ostoSunva mséPq astoliveam® a di | n¢ t birkagnevtiosdl edky ¢
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Proposed Topic:
Investigation of crossountry differences in student performance in standardized tests

Motivation:

Children all around the world spend many years in schools. Education can promote or hinder
development of various skills. As teachers @aey role in educating pupils, current research
has focused on investigation of teaching practices used in the classroom. A recent study by
Bienteck (2014) examines modern vs. traditional teaching methods in the US. Similarly, Korbel
& Paulus (2018) lookt impact of modern teaching methods vs. traditional ones on student test
results in the Czech Republic, and more specifically, on soiational skills that are very
important in later stages of our life. They found that modern teaching practices Iséixe po
effect on socieemotional skills while having no adverse effect on test scores, but that standard
practices have no impact on seeimotional skills or test scores in the Czech Republic. That
can be translated that changing the methods of teachiweyds more modern methods can
have positive i rapaianal skidlsrwithout affécting the testoscorem

However, little is known about the impact across countries and the evidence is highly
inconclusive. For instance, Klaveren (2011§8rihat different teaching methods do not impact
student performance in the Netherlands. Moreover, Lavy6)26dggests that the teaching
method impacts differently students from different backgrounds in Israel. Inspired by Klaveren
(2011) and Lavy (203), we can assume significant differences across countries.

This thesis aims to contribute to the existing body of literature and rising research on student
performance in standardized tests and to identify and potentially explaincolgssy
differences m the extent to which modern teaching practices are used and their effect on
students. Standardized tests such as TIMSS 2007 provide public information about student
performance with the aim to improve learning (Martin, Mulioy 20@). The nature of da

allows us to explore crosuntry variation in educational policies. We will try to identify
factors predicting differences in modern vs. traditional teaching practices across countries and
their impact on sociemotional skills and test results of eadary school students across
countries. Study by Woessmann (2016) suggests that these differences may be explained by
cultural factors, society setting, education system or institutional structures.

Hypotheses:

Based on the motivation part, the hypotlsease as follows. Hypothesis 1 is that the causal

ef fect of modern teaching methods on studen
Hypothesis 2 that the causal ef f e cemotionel moder
skills differs across cauries. We will test these hypotheses using the TIMSS 2007 data.

Vi



If we find significant crossountry differences in the relationship between teaching methods
and studentsd outcomes, we will i nvestigate
methods have impact on test scores in some countries while not in other ones. And similarly,
Hypothesis 4 for sociemotional skills.

In the regression, the explanatory variables of our interest will be country characteristics. These
may include cultural fetors, societal setting, educational system or institutional structures
(Woessmann 2016). Also, some societies may valuate achievement differently or have different
educational systems with (or without) exit exams, early tracking, mandatory nursery school
attendance, with a different starting age, a different proportion of students attending private
schools, motivate teachers in a dissimilar way, etc. (Hanushdkessmani2011).

1. Hypothesisl: The causal effect of modern teachin
differ across countries.
2. Hypot hesis 2: The causal effect -0of modern

emotional skills differ across countries

3. Hypothesis 3: Why do modern teaching huets have impact on test scores in some
countries and not in another countries?

4. Hypothesis 4: Why modern teaching methods promote snimtional skills in some
countries and not in another countries?

Methodology:

In this thesis, our analysis will takeagk in two stages. First, we will use the studixetd

effect model (i.e. withirstudent betweerubject strategy) for each country, in line with other

studies of this type, including Bietenbeck (2014) and Ko&é&laulus (2018). The outcome

variable (tes score and selfonfidence) of a student in specific subject taught by specific
teacher wil/|l be regressed on standard vs. m
and student fixe@ffects. The equation will take the following form.

YQiodIYQ | I 01 OQQOQEEHAQQI & O T O o

where index stands for a studerjtfor a subjectt for a teacher and indexfor a given country
c. The outcome variabl&Qi 0 "Y® &fia'Student in a specific subject taught by a specific

teacher is regressed on traditional @& 'Q Q0 "QAs.dmadermy € Q'Q1 ¢eaching methods,
teachers a class characteristia® , and student fixegffects® which accounts for any
student characteristics determining the outcome varidbled is the error term.

We will estimate betas for each country with an index ¢ which then migren the second

stage as our dependent variable. In the second stage, we will take a fulf listapfd?

estimates and regress these on country characteristics using weights proportional to the
precision with which betas are estimated. The gadl be to identify factors explaining
differences in student performance in standardized tests among the selected countries, with the
use of weightedeastsquares (WS) method.

Data from the Trends in International Mathematics and Science Study (TIiKM28)7 that

was collected for fourth and eighth graders in 59 countries will be used. We use the 2007 TIMSS
wave because it is the | ast one including s
publicly avail able onatpeovsviudeeydaf wemaiiten

Vii



scores, ot her studentsd® and teachersod6 char a
through the selfeported questionnaires.

Moreover, the studentsd questi onnawhclewe cont a
will construct aggregate class indexes on modern vs. traditional teaching practices in line with
Bietenbeck (2014) and Korbé&l Paulus (2018). Students were asked to answer on a scale
whether a particular teaching method was used in the atamsrseparately for math and

science. Modern methods are defined as working in groups, having discussions, and using what
they learn in daily lives unlike traditional methods which include rote learning and memorizing.

We will work with econometric modglincluding the Fixed Effect model and the weighted
leastsquares (WS) estimation method using the R software.

Expected Contribution:

This study aims to contribute to the existing literature and bring new findings about the factors
that predict differences in test results and secmtional skills among lower secondary school
students across countries. We will especially focus on ta@fonodern vs. traditional teaching
practices. The main contribution of this thesis is international comparison (i.e.-across
countries). To my best knowledge, there was no similar study investigatingconogsy
differences.

Differences in educatiohasystems and attitudes towards education are substantial across
countries to such an extent that it seems impossible to set and apsigeins-all teaching
method all around the world. Therefore, we investigate differences in individual teaching
metlhods and how these methods resonate with educational systems and social standards.

Thus, this study would like to help countries to understand to what extent they should apply
modern teaching methods given specific (educatipaolicies) characteristics.gults from this

work can be useful to policymakers who set educational policies that encourage socio
emotional skills on international levels, as well as to better understand the role of modern
teaching methods in educataisystems.

Outline:
The struatire of my thesis will be as follows.

1. Introduction: I will introduce the topic and provide motivation why this topic is relevant
to be studied as well as | will mention potential contribution of my work to current
research

2. Literature review: In this parg detailed overview of the literature and existing body of
research will be provided, including the most relevant studies critically analysing them
including their methods used, results found and limitations

3. Data: | will describe my dataset in detail aegplain how the data was collected.
Furthermore, | will briefly describe how | transform the data into the format needed for
the model (e.g. construct modern vs. traditional teaching methadelxes)

4. Empirical analysis: In this part, my model(s) and eation methods that will be used

are introduced. Also, | will explain in detail the fixed effect estimation, its advantages

and relevance.

Results: | will present and discuss my regressions results and robustness checks.

Conclusion: In this section, my fimgs will be summarized, including possible future

research avenues and implications of my results for policymakers and educational sector

ou
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1 I ntroducti o

There is a ongoing discussion among parents, teegland researchers about what teaching
practices are best and most effective ones to be used in clasdkmvaslayspnecan observe

a promotion ofmodernteaching methods, such asnore individual approach or working in
small groupsiue to abeliefthatthis specific teaching method can improve student performance
(National Research Council 1996; Klaveren 2Qlavy 20%6). However, othecountrieshave
opposite view angbromotetraditional teaching methodssuch as lecturingr memorization
(Walker 2012).

Little is known about the impact of a particular teaching method on student performance
and evidence is highly inconclusivResearchdiffers in various waysbut it generally
investigates the impact of traditional teaching practicestuent test scoresn comparisorto
the role of modern teaching practic&me studies reporto effectof both modern and
traditional teachingnethod on student performan¢&laveren 2011 Korbel & Paulus 2018
Otherpapers suggest positive effecttodditionalteaching methods on student performance
(Schwerdt & Wuppermann 201Bjetenbeck 2014)Lastly, research alsaentified positive
effect of modernteaching methods on student performafgglam & Kingdon 2011 Lavy
2016). Thus, one can expect significant differences in the role of modand traditional
teaching methods on student results across counttigsh is our first hypothesis.

In this paper, we examine the impact of modern and traditional teachingdwetho
student performance internationally for 43 countries for which data is availabiderto draw
more consistent evidence and recommendations for policy male@aerto set up educational
policies accordinglyFor the countnjevelanalyses, wuse data from 2007 TIMSS wave which
is the lastvavein which students reported theequencyof a particular teaching practitieey
encounteredn a classroom. Our analysis focuses on egghtle students, because data on
teaching practicesra more detailed and because fotgthde students are usually taught by
the same teacher which would not allow us to employ wihilent acrossubject approach.
TheTIMSS data contains information on test scores, student reported answers andashcher
classcharacteristics.

Following previous literature, class aggregated indexes for modern and traditional
teaching methodare createtrom theTIMSS studenguestionnaires (Bietenbeck 2014; Korbel
& Paulus 2018). The index can be interpretedresffective share of a class in which students
are taught by using modenr traditional teachingmethods in a given subject. We ube
within-student acrossubject variation aan empirical approach which controls for most of



selection issues and student sat Furthermore, our model control for rich teacher and class
characteristics to further limit any possible unobserved characteristics issues.

Our results provide international evidence which suggest that there is fitcsetoeall
approach towards these of modern and traditional teaching methods to improve student
performance across countri€sist, in some countries (10yve find positive effect of modern
teaching practices on student performageazond, in one country videntify a negative effect
of modern teaching metOnadhe stheohand,our tesuktsrsuiggesét t e s t
positive effect ofraditional teaching methodsnstudent performance several countries (12).

In contrastwefind anegative effect of traditional teaching methods on student performance in
one countryFurthermorejn two countrieswve identify a positive effect oboth modern and
traditional teaching methodm student performance, but the effect is stronger for toait
teaching methodd astly, in almost half of the countries (18) our samplewe find neither
modernnor traditionalteaching practicehave any effect on student performance.

To discuss our results mmore consistent way, wauild on our firststage country
level analyss andidentify factors which could potentially explaime observedacrosscountry
differencesn the impact of modern and traditional teaching methods on student performance
This is our second hypothesis: why these differences across countrie©exisinalysis is
performed in two stages and thus, it is a typical example of hierarchical timeelling
(HLM). Estimated coefficients from our firstage countrfevel analyss enter our second
stage model as a dependent variable, weighted by standard eeron® use weighted least
squares method (WLS).

Although there is no previodgerature investigatingvhy the differences irthe effect
of modernor traditional teaching methods on student performanast thereis literature
examiningdifferences in student performanoestandardized testeross countries general
In line with our intuition andexisting studieswvhich suggests thathe differencescan be
explained by educational systemnstitutional structuresor cultural factors(Hanushek &
Woessmann 2010; Woessmann 2016 collectunique dataseihcluding varios country,
educational and culture characteristiosie to model uncertaintydayesian model averaging
(BMA) assists usvith variable selectiomnd supports oureferred model choice.

Our key finding is thatultural dimension uncertainty avoidance dssis explaining
the international differences in the effect of modern and traditional teaching practices on student
performance in standardized tests. Our results indicate that uncertainty avoidance positively
relates tdhe effect of modern teaching pti@es on student performance. We can interpret this
thatin countries with higher uncertainty avoidance index countries which prefer planning
ahead and rigid codes of behavicghould rather promote modern teaching methods in order
to improve studetrperformance.



Moreover, looking athe differences in theffect of traditional teaching methoden
student performanceacross countriesour findings indicate that uncertainty avoidance is
negatively related to the effect of traditional teachimgt hods on st u@uent so
resultswould suggest thapolicy makers incountries with low uncertainty index will more
likely benefit from the promotion of traditional teaching methods in order to improve student
achievement in standardized testhis policy recommendation appliesrtmre operminded
countries which do not require to follow strict behavioural patterns.

This study contributes to existing literature in various ways. Fmst,s the first study
which examined the effectofmodeamn d t r adi ti onal teaching meth
for a wider portfolio of individual countrie#As the same methodology, data and teaching
methods measuremerg used, it allowsfor an immediae compaison of results between
countriesand provides more consistent picture for policy make®gcond, this iafirst study
investigatingwhy these differences in the effect of modern and traditional teaching practices
on student performancacross countriegxists Besides this work contributes to a gap in
literature calling for examination of international differences beyond existing concepts
(Hanushek & Woessmann 201@)¢luding cultural characteristicd\Next, our studyassists in
better understamag of the rde of modern teaching methods in educational system in different
countries and provides evidence for policy makers whether they siatldsipromote modern
or traditional teaching methods in order to improve student test scores, based on country
characteistics, cultural aspect and educational setting in a given country.

This thesis will be structured as follows. First, we review current literature. In the
following chapter, we introduce empirical strateglyichis used inthis thesisThen, our data
is being discussed\ext, we present and discuss our results. Lastly, conclusion of our findings
follows.



2 L1t erRetvu reav

2.1 Research on modern and traditional teaching methods

Existing literature investigamg the effect of modernand traditional teaching practices on
studentperformance is scar¢&laveren 2011Bietenbeck 2014; Lavy 261 Korbel & Paulus

2018) In this study, weaxtend the portfolio of countries for which the evidence of the effect of
modern and traditional teachipgactices on student performance exists. Besides, we docus
international comparison and identifg patternsin the existing differenceacross countries

which makes our study unique and represents its main contribEtothermore, this study
contributes to previous research and suggests that the observed differences in few previous
studies are not solely due to the different use of methodology, data or apfmwactisthe
measurement of teaching methodé& suggest #it the differences across countmegybe due

to country characteristiceducational systemsstitutions or cultural factors among others.

Nowadays,one could notice an increased promotion of modern teaching practices
towardstraditional practices in nmy countries(Bietenbeck 2014; Lavy 2@). This work
providesinsights intothe ongoing discussion om relative promotion of moderwersus
traditional teaching methsdh educational systems$raditionalor sccalled standardhethods
might be vieweds teachecentredmethodsvhich focus on memorization, lecturing and drill
in acquiring knowledge Liavy 2016. Likewise, taditional teaching methodshay be
characterized bynstil knowledge and comprehension (Lavy 8D10pponents arguehat
lecturestyle teachingresentsnany disadvantages, suchadack of feedback about learning,
inflexibility in aspecificstudent pace, a drop in student attention over the couasgass that
apassivdearning solely by listeninghay beunprefered method for some students dastly,

a quick forgetting athere isnolink to anactual practice§chwerdi& Wuppermann 2011).

In contrastmodern teaching methods anerestudent-centredandflexible approaches
in the classroomsuch asollaboration in groups (Bietenbeck 201Zhe methodsfocus on
creative thinkingfeachingstudents how to actually thirdndare believed to develdprther
skills, e.g. analytical or critical skilleResnick 1987Lavy 2036). Opponents of this teaching
style argue thgbromotion of modern methodsncausehatstudentsvould not acquire basic
knowledge, facts anapproaches (Hamilton et al. 2003).

The tendency towards modern teaching methods is observed in various countries across
theworld. In the USfor instance, the National Standards promote modern teaching methods
with focus on group activities and cooperati®ational Research Council 1996n Israel,



there is a similar trend. A recent reform recommends a reduction in the trselibbnal
teaching methods at the pgstmary level in 2008 (Lavy 2@). However, the views are far
from conclusive on both country and international level.ifstancethe English Secretary of
Education suppostraditional teaching practices andlsdbr their promotiorin schoolan the
United Kingdom(Walker 2012).

The use ofa specificteaching methodnay be favourediue toa belief that a one
particular method oubf thesehas a positive impact ostudentperformanceor other skills
However, pevious literaturenvestigatingtheimpact of different teaching methods on student
performance isnconclusiveandstudiesdiffer in variousways(Bietenbeck 2014; Lavy 2@&1
Korbel & Paulus 2018)

In the US studies suggestpositive impact ofraditional teaching methods on student
performance while no effect of modern teaching practices. Fk&nglinsky (2002)
investigated various practical teaching activities and their impact on test scores. He concludes
that teachers play an important rolestudent achievement and that teaching practteh as
realworld problems or emphasis on practical thinking skitlssitivdy relates to student
achievementLater, Schwerdt& Wuppermann (2011) examined twodividual teaching
practices and theimpact on student performancamely lecturingwhich can be viewedsa
traditional methoyland problem solvingwhich can be viewed asmodern teaching methpd
This was an advancement from previous studies which lookadeteral teaching style and
its effect on student performan&chwerdi& Wuppermann (20119onclude that an increase
in the use otfhetraditional methodlecturing atanexpense of these & the modern method
(problem solvingimproves studerperformance

The following researchextended the definition of modern and traditional teaching
methods and identified similar results. Bietenbeck (2014) investigated the next TIMSS wave
and found a psgitive impact of traditional teaching methods on test soetele no effect of
modern teaching methods the US despite that fact that these twéorementionedtudies
differentiate inan approach towards complementarities of modern and traditional teaching
methods Furthermore, his findings suggest that traditional teaching methods have a positive
effect on knowing, applyingndreasoning skillas well

In addition,Lavy (2016) investigded data from Israel and report@gdositive impact of
both traditional and naernteaching methods omt u d st scerésHis results suggesd
the effect of traditional teaching methods to be larger than the effect of modern mistbas.
specifically, the effect of traditional teaching methods is found to be specific to students from
low socioeconomic backgrounds in Istadioreover,Aslam & Kingdon (201]) investigated
math and language students in Pakistan. They conclude that students whose teadhers
challenge them and askiot ofquestions in classes have higher achievement in bestéder
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perspective, one could classify this approacta asodern teaching methodAs in the vast
majority of the abovwenentioned studiesuthorsalsoemploythewithin-student across subject
variation, which ighe approach we followas well

In contrast,some studies found no effect of either traditional or modeaching
methodsKlaveren (2011)nvestigated students in the Netherlaadsifound neithedecture
style nor individuaistyle teachingo have ay impact ontest scoresln addition,Korbel &
Paulus (2018identified no impact oéithermodernor traditional teaching methods on student
performance in the Czech Republite latter study defined teaching methods in the same way
asBietenbeck (2014).

Existing literature tends to access two type of data about teaching practices in a
classroom either from teacher or student perspectiunter & Baumert 206). First, the
information on teaching practicésreported by teachers themsehatatinghow much time
they devoted to a particulegachingnethodn a classFor instance his approach wasllowed
by Klaveren (201) andSchwerd& Wuppermann (2011) who investigated impact of teaching
methods on student test scores inNle¢herlands and in tHdS, respectively

The second stream of literature extracts the information on teaphégces from
student reported answerBi¢tenbeck 2014; Lavy 2@ Korbel & Paulus 2018)Onecould
preferthis approach, as it eliminates the gap between teacher perception ot usirigin
teaching method and the actual teaching practices usedveraapsyMontgomery & Baker
2007) Furthermore,lere is a developmeirt the specificity of available data. instudy by
Lavy (2036), author uses data froemnational survey wherstudents reported the frequency in
the u® of particular teaching praces across all subjects Israel Laterresearchexploited
TIMSS international surveys witmore detailedstudentquestionnairewhere students report
how often a certairteachingactivity is used in a classrooseparately foreach subject
(Bietenbeck 2014; Korbel & Paulus 2018)

Besides, theras an agoing debate on whether modern and traditional teaching
practices are in fact substitutes or rather complements. Some studies argue them to be
complementarities which assures teacher prodtictte remain constant independently of
increasing one practice during teaching (Bietenbeck ddiel & Paulus 2018)This is also
the approach we hold in this work.

In contrastthe other stream of literature sees modern and traditional teaching practices
ratheras substitutes (Schwerdt & Wuppermann 2011; Klaveren 2Q@Ifigans that usingne
particular teachingnethodmorewould benecessarily at the expenskthe other metbd, i.e.
individual approach to a lectusgyle teaching Thus, these studies include correlation
coefficient and perform various robustness models to assure their view is in line with their data.



In addition, Bietenbeck (2014) introduta balanced teachg index which means that both
modern or traditional teaching mettsaddex for a given class was abové'2ercentile further
supporting his complementary view over traditional and modern teaching methods.

2.1.1 Evolution of teaching practices over time

As we argued above, nowadaysie can notice éendency towards promotion of modern
teaching methods. Therga risingresearch investigating whether the use of modern teaching
practices tend to evolve over tingmith et al. (2002) investigated trends in teaching methods

in math and science classrooms in the US in years 1993 and2@30looked at one modern

and one trditional teaching methodwvorking in small groups and lecturing, respectively.
Teachers were asked how often they apg@igdrticular method in their classésithorsfound

no significant change in the use of modern teaching method working in small grdugit

math and science. In science, there was found a modest decrease in frequency of traditional
teaching method lecturinglowever, this is possibly due to the short time period.

Likewise Bietenbeck(2014) attemptedto track the use of modern teadhipractice
working in small groupsWorking in small groups is thenly teaching practice which was
includedacrossalwaves of TIMSS testing precasmallng aut
positive increaswithin these yeardvore specifically, studenteported working in groups in
every or almost everglassin these frequencie®2%, 23%, 26% and 28%, respectively.
Unfortunately, here is ngarticulartraditional teaching methaéportedn all previous TIMSS
waves.Thelecturestyle method wathe oy onereported in twavaves prior to Bietenbeck
(2014) hereletdentfigd a small decline from 44% to 43% in proportion of students
who reported experiencing this particular teaching methods in every or almost every class.
Although this is in lie with a tendency in the US to move from traditional towards modern
teaching methods, we cannot draw conclusions fsoich alimited sample. The fact that
TIMSS questionnaire contains different teaching methods in each praventsto perform
analysis over time.

2.1.2 Beyond test scores

Testscoresasa measurement of student skdiseprevalently used in current literature which
exploits the impact of modeandtraditional teaching methods of student outcorhiesvever,

one canargue test scores are not the only skitlich is developedn schools. Some of the
aforementioned papers also investigated impact of teaching methods on cognitive skills
(Bietenbeck 2014), sociemotional skills such as ntrinsic motivation orselfconfidence
(Korbel & Paulus 2018), and social capital (Algan et al. 2013).

7



Korbel & Paulus (2018) suggest that implementation of modern methods can contribute
todevel opment 0 ‘emotonhal skikks nwhile aot revangngt adverse effect on
studenttest scores in the Czech Republic. In addition, Bietenbeck (2014) splits cognitive skills
into three subgroups as knowing, applying, and reasoning. He finds a positive effect of
traditional teaching practices on knowing and applying. In regardasoneng, he identifies
modern teaching methods to have a positive effect on reasoning skills. Haivesetypes of
skills are outside of the scope of this wdde to data availability

2.2 Across-country differences in student performance

Toa u t hbest Kkinewledge she is not aware of any studies investigatigghedifferences
in the effect ofa specific teaching practice on test scoexsst Neverthelessthere exists
literature whichexamine internationaldifferences in student achievement imegeal.

Literaturesuggestanexistence oénormous differences in student achievement around
the world Woessmann (2016) propasthat whenobservingl5-year old students in various
countries, the gap in student achievement between top and bottom performing countries is
around two standard deviations which equates to appi®ye@irs of schooling. That is almost
the entire length of the obtained ediima. He suggests that these differences can be explained
by educational systeifinstitutional structures societal setting arultural factors (Woessmann,
2016).

Moreover,Hanushek & Woessmann (2010) reviewed existing literaturedeamdified
three mairgroups whichare explored in previous studies and seetrate explanatory power
in explainingtheinternational differences in student achievemidamelystudent background,
school inputs and institutional structures of educational systelime with our approach, the
third group is of highest relevance for our studythorsfurther classify educational system
institutions into five subgroups: accountability, autonomy, private school competition, tracking
and preprimary education.

In this particularcontext, institutions are understood as how educational systems are
organized and what national policies are in place at a country level (Hanushek & Woessmann
2010).International student tests such as TIMSS allesearchers texplor variation across
countrieswhich is one of the key advantages of standardized testgjstingvariationacross
countriess more pronounced in these te@ianushek & Woessmann 2010)

Looking at accountability as the first subgroup of institutionss isuggested that
curriculumbasedexternal exit exam@CBEEE)serve as an accountability meas{(Hanushek



& Woessmann 2010Not only parents and wider societgneasily monitor the educational
systemthrough centralized examstudentslsotend to bemore motivated to perform better
and achieve higher results as this is signalling their academic performavidertgociety and
their future employersBishop 1997Hanushek & Woessmann 20MYoessmann, 20).6

In general, students in countries withstgnce of centralized exit exams tend to achieve
significantly higher results in standardized tests than students in countries without CBEEE
existenceand this effect is observed in international studies as well as region specific studies
for Canadian prances or German stat¢Bishop 1997, ¢ r ge s , Schnei der &
Hanushek & Woessmann 2010).addition,Fuchs & Woessmann (2007) suggest that use of
standardized tests on regular basis by teachers positively contributes to student performance.

There are several challenges related to investigating the effect of the existende of
examgn countries on student performanEest of all, each country educational system is very
unique and diffesin various aspectsncludingdifferencesn the form of thesecondary school
exit exam itself (Bishop 2005Thus, e might argue it is impossible to unequivocally assign
a country as with or without a centralized exit exdishop (1997) is the first one to
consistently advise whether a cefisad external exit exam exists in a particular country or
not. He defines so called CBEEEs (curriculdmased external exit exam) countries in which
subjectspecific exams with an externally defined standads presentAccording to his
definition, theseexams are applicable to vast majority of secondary students and have
consequences for studenitis dassification is provided for 39 countriéSecond there is a
disagreement among researchers about the defiratimiwhen some countries are reclasdifi
as with an exit exarthe positive impact of CBEEE presence on test scores disappeairsy(
2009. Mons (2009plsofound that the effect disappeavbencontrolling for GDP per capita.

Besides researchsuggests that existence of private schoolsarasher institutional
feature plays a role in explaining differences in student performance across countries
(Hanushek & Woessmann 2010; Woessmann 200&krall, they conclude that higher
competition among schools in a given country seems to positivelgirspalent performance.
However, they point out challenges connected to the effect of private school commetition
student test scorgas lowquality public education leads to an increase in demand for private
schoolsand thus sorting into schooMould notberandom

Hanushek & Woessmann (2010) add that student tracking into different school types as
an institutional measure may have explanatory power in explaining international diffarences
student performanceln general, student tracking increases inequalities among students
(Hanushek & Woessmann 201Mowever, majority of OECD countries tend to perform
tracking after 8 grade(Hanushek & Woessmann 2Q1®&hich are the students we investigate
in this work Thus,along with a lack of available datidis aspect is not further investigated.
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For instanceKorbel & Paulus(2018 accessed a unique dataset for the Czech Republic to
examine subjeespecific sorting, busuchdata is not available f@wide portfolio ofcountries.

Lasly, Hanushek & Woessmann (2016)ggests thabrganization of prérimary
education whether its attendance is mandatoand a different starting age of primary
educationmay explain differences in student achievement ackmmtries For instance,
Schuetz (2009) identifiea positive effect of attending pigrimary education on student
performance in 15 countriesdthis effect is stronger in countries with higher spending on
education.

Apart fromtheeducational systemoantry-level characteristicsuch as GDP per capjta
continental effecter expenditure per student can account for across country variation in student
achievement (Hanushek & Woessmann 20¥6essmann, 20)8However, pevious literature
suggests that oacwe control for GDP, the effect of expenditure on education loses its
explanatory powetHanushek & Woessmann 2010h addition, literature suggests that
variation in student achievement across countries can be associated with different Western and
Asian values and approach towards educafidanushek & Woessmann 2010; Bietenbeck
2014)

More specifically, Korbel & Paulus (2018) who investigated the role of modern and
traditional teaching methods on studentsd p
current level of modern practices used in a classroom in a given country may influence the
effect of modern teaching methods on student performance. For instance, modern teaching
methods can be perceived much newer and unique in countries such as thé&&adalic
where their tradition is much shorter.

In addition,researchindicatesseveral othecharacteristic$o possible account fahe
international variation in student achievement in international tests. Cascio, Clark & Gordon
(2008) investigated the effect lteracy levelswithin a particular country and among different
age groups$n the US. Furthermoréuiso, Monte, Sapienza Zingales (2008) examined the
role of gender inequality and achievement gap, i.e. cultural attitudes towards women in the
society or female economic activity. Also, Korbel & Paulus (2018) suggests gender differences
across countried.astly, in a wider perspente, institutions may include law, property rights
protection, financial institutions, public health systems, labour institutions as well as corruption
or governance principles (Chang 2002).

Our workrespond to a call forfuture international research éxaminate institutional
structures beyond the concepts which were investigated up till today (Hanushek & Woessmann
2010).This is also one of the strong contributions of this study, as there is no previous study
investigating across country differencesstndent performance which would include cutur
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characteristicsAlthough it is challenging to capture cultural effects, Hofstd@®1 made an
extensive research to quantify cultueesl identify differenceBased on a large IBM dataset,

he identified four cultural dimensions: power distance, individs@l vs. collectivism,
masculinityvs. femininity and uncertainty avoidance. All are expressed on a scale from 0 to
100 and the datia available ora country level.

Hof st ede 6 scultgrd @irBehsjon gower distance expresses how less powerful
members of the society cope with unequally distributed power among members of a particular
society. In countries with low values of power distance index, people prefer power to be more
equally dstributed and if it is not, they ask for a valid reasoning of any present inequalities
(Hofstede Insights 2020)hese are for instance Ang&axon countries such as Australia,
England, Scotland or the USn the other hand, high values of power distandex mean that
people strive for hierarchical order and accept hieranobreeasily.

Individudism vs. collectivisndimension expresses the degree to which individuals tend
to take care about themselves (and closest fawslyyider society(Hofstedelnsights 202)
High valuesof this index can be translatedraembers of the particular society tend to be more
individual. In general, western countries such as US tend to be more individualistic with people
using Al 06 a | ot compar @wwedoi As Wacanegpecanpter t a st
individual societies to put emphasis on expressing student own opavi@ndsa discussed
topic. On the other hand, collectivistic societies may value student achievement more as student
result represesi@anentire family.

Third dimension of culture is masculinity vs. femininity which expresses how much
society asks for material rewards and heroism (Hofstede Insights 2020). Countries which are
more masculine are usually more competitive. On the other hanahjriencultures are more
consensus oriented and care about quality of life and wider cooperation.

Lastdimensionuncertainty avoidanoexpresses how people accept uncertainty towards
future (Hofstede Insights 2020Countries with high uncertainty avoidance levels tend to plan
future and exhibit more rigid codes of behaviddoreover, in these countries, institutions to
avoid uncertainty are usually present in these countries and society is strict in deviation from
these widely accepted codes of behaviour. This can serve as aparegsuring the inclination
towards rigidity in a given countrfdn the other hand, societies with low levels of uncertainty
avoidance will let the future happen and have more relaxi@adat (Hofstede Insights 2020).
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2.3 Across-country differences in the effect of modern and
traditional teaching methods on student performance

Although there are no studies investigatwlgy existingresearchdentified differences in the
effect of moden and traditional teaching on student performance, there is one study which
includes a sign of international comparison.

Bietenbeck (2014) study includes a sign of cromsntry comparison as a robustness
check for the results for the US. Heggestsa positive effect of traditional teaching methods
on student test scores while no effect of modern teaching methods. However, the study does
not report the results separately for each of these countries. Due to data availability and the
nature of his analysigsvestigating three cognitive skills dimensions, Bietenbeck (2014 )slimit
the analysis to only 9 advanced economies as per International Monetary Fund (IMF) definition
which have science taught as an integrated subject (not as biology, chemistry, iy siagh
science). His pooled sample containing mixed student data from these 9 countries include
Australia, England, Scotland, Israel, US, Hong Kong, Japan, Singapore, South Korea, and
Taiwan.
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3 Empirical strategy

In this part, wantroduce ourempirical strategy. The goal of our empirical analysis is to find
out the following.

1. Whether the causal effect of moddior traditional)t eachi ng met hods o1
performance differs across countri@idypothesis 1)

2. Why do moderr(or traditional) teaching methods have impact on test scores in some
countries and not in another countries? (Hypothesis 2)

We use studerevel data froma large international survey TIMSS (Trends in International
Mathematics and Science Study) to approach thesstions. We aim at estimating the effect

of modernand traditionateaching methods on studebperformance, evaluating whether this
estimated effect differs across countries and, if it does, finding out which country characteristics
are responsible fdahe differences. This is a typical example of a hierarchical model and this is
why we use Hierarchical Linear ModellifglLM) in our analysis.

Hierarchical levels of grouped data are typical in educatieactor where data is
organized at various levelstarting from individual students, through classes and schools, to
country level. HLM is a complex method which takes into consideration the variance shared at
different levels (Woltman et al. 2012). The method simultaneously examines the relationship
within and between various levels of the grouped data.

In this thesis the within level analysis corresponds to the wahimtry relationship
bet ween the use of specific teaching methods
analysis correspodo the analysis of country characteristics which might affect the within
level estimates. Following this data structure and our research questions, we have decided to
apply the slopeasoutcomes analysis investigating the extent to which the aconstries
variation in the effects of modern and tradi
be explained by country characterist{ggoltman et al. 2012 In other words, we investigate
whether the betweetountries difference in slopesreated to country characteristics. The full
model thus consists of two equations: the witmointries firststage equation relating student
performance to teaching methods, and the betweantries secondtage equation relating
this relationship to coury characteristics. More specifically, our model is specified as follows:

First stage:

YQI OYOET QT 01 OQQO QEE HHQQL & & | O 0 D .

13



Secondstage:
I r WE 0L AMWOOO QT Qi & "Qaih
I r WEOEBMWODO QT Qi 6 Qudih

where index stands for a studernjtfor a subjectt for a teacher and indexfor a given country

c in equation (1)The outcome variable test score of a student in a specific subject taught by a
specific teacher is regressed on traditiomal @ 'Q Q0 "QAs.émbdernd ¢ Q'Qi  &eaching
methods, teachers and class characterigticsand student fixe@ffects® which accounts

for any student characteristics determining the outcome varibiid®  is the error term.

In equation (2a) and (2by, stands for a @untry. The outcome variabje is our
estimated modern teaching practice coefficient from the first stage wibhintries analysis.
Similarly,T is the estimated traditional teaching coefficient from the first stage within
countries analysis. Thedependent variable is regressed on country characteristics
WE 06 & BB DO O Qi The-oamd iis the error termrespectively

3.1 First stage

In the first stage, we explore the effect of modern and traditional teaclaatcps on student
performance on a country level for 43 countries for which the relevant data is available. This
analysis follows previous literature which, however, cover just few countries level evidence:
the Czech Republic (Korbet. Paulus 2018), IsrdéLavy 2016), the Netherlands (Klaveren
2011)orthe US (Bietenbeck 2014). Our work goes beyond and explores all countries for which
the data is available. We find that there are significant differences among countries in the effect
of modern (or traditinal) teaching methods on test scores (Hypothesis 1). Thus, our
investigation continues and in the second stage, we explore why in some countries modern (or
traditional) teaching methods impact test scores while there is no effect identified in other
counties (Hypothesis 2).

In the first stage of our analysis, the ideal set up for estimating the effect of teaching
practices on studentsd6 performance would be
to schools and classes with different teaching prastor resources (Krueger 1999). In reality,
however, neither students nor teachers are assigned to schools randomly and regressing a
vari able measuring studentds performance o
overlooks the selection problems.
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First, students (or their parents) might choose schools according to their preferences for
modern vs. traditional teaching method. For instance, students with high unobservable
academic ability may prefer schools that use more modern teaching approach. Thus, not
accounting for this sorting pattern would make our estimate biased upwards. Similarly sstudent
with high unobservable academic abilities may influence the teaching style, at least to some
degree, which would also lead to the omitted variable bias. Second, teachers may choose to
teach at schools which promote their preferred teaching method. &wmpkx teachers with
more individual learning style would sort themselves into schools where this teaching style is
preferred. This would mean that teaching practices are identified based on unobservable teacher
or student characteristics which would ageanise a bias.

Following the recent academic literature (Aslan Kingdon 2011; Schwerd&
Wuppermann 2011; Bietenbeck 2014; KorBelPaulus 2018), we deal with this selection
problem by applying the withistudent betweesubject approach. Specificallygwely on the
panel data structure of the available dataset and control for student fixed effects. Such a strategy
eliminates the bias due to the difference between schools and classes.

To include student fixed effect in the model we need data withsdttlga observations
per student at either different points in time or at the same point in time but for different
subjects. TIMSS data exhibits the latter pattern and each student is observed at least twice: in
mathematics and science. Following the sgyatef Bietenbeck (2014) and Korbel & Paulus
(2018), we explore the variation of teaching practices between subjects for each student to
estimate the effect of teaching practices on student performance. This strategy accounts for
sorting of studentstoteélace r s as wel | as teachersod adaptat
studentsod6 characteristics, because it relies
individual students. In additioras we observe several students within the same school, the
model also allows controlling for school fixed effects. The important assumption behind this
estimation strategy is thatudent and school fixed characteristics have similar effect on our
outcome variables across subjects.

The estimation strategy usedtire first stage of our analysis can be summarized by the
following model.

YQI OYOET QT 01 OQQO QL OHHAQQI & O T ®w O p

where index stands for a studerntfor a subjectt for a teacher and indefor a given country

c. The outcome variable test score of a student in a specific subject taught by a specific teacher
is regressed on traditionali @ 'Q Q0 "Ws.anaderm € Q'Qi geaching methodteachers

and class characteristics , and student fixegffects® which accounts for any student
characteristics determining the outcome variableo6 is the error term.
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Parameters of this model are estimated using the fixedetfansformation. It means
that averages across subjects from each variable are subtracted from each variable leaving us
with demeaned data with respect to subject. This corresponds to thestuttiamt between
subject strategy.

Our empirical strategy ofwithin-student betweesubject approach accounts for
majority of selection issuggs discussedror instance, the selection problem of students into
schools or classes. However, our approach assumes that students do not sort into teaching
methods in schals and classes focused on a specific subject. Hanushek & Woessmann (2010)
suggests that majority of countries do not track students into different school types before eight
grades. Further assumption we made is that the choice of teaching practicesoisatated
with unobservable teacher characteristics. In order to eliminate this concern to minimum, a rich
set of teacher and class control variables is controlled for in our regression.

The outcome of the first stage are the estimates aind’  which are the coefficients
capturing the effects of traditionat moderrnteaching methods on test scores for each country
c, respectively These coefficients will be used aslependent variable in stage two, which is
supposed to estimate thedationship between country characteristics and the impact of modern
and traditional teaching methods on students

Before moving on to the second stage, theated oneway analysis of variance is
performed to check the necessary assumptiomaorbility in the outcome variable in stage
two analysis (Woltman et al. 2012). This leads us to testing Hypothesis 1: existence of
differences across countries in the relationship between modern (or traditional) teaching
met hods on st u,dsesudgsstied y previous scareeniterature (Klaveren 2011,
Bietenbeck 2014; Lavy 261 Korbel & Paulus 2018). In the second stage, we take the full list
off and estimates from the first stage which enter our secbage international analysis
as a dependent variable being regressed on country characteristics. In this way we test
Hypothesis 2.

The firststage analyses on country level were performed in software STATA. We used
command areg for fixed effect regression because order of subjeetsiadn students are
observed does not matter (in contrast, the order of time data would be important).

3.1.1 Special data characteristics

The TIMSS dataset used in the first stage analysis requires some special treatmenteStudent
scores are reported using the multiple imputations methodology-aailed plausible values.
To account for the complex process where not every student r@esad questions in the
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TIMSS exam booklet, the analyses must be conducted separately for each of the five plausible
values reported in the dataset and then the estimates from these separate analyses must be
averaged (Martin et al. 280 This is an advared and computationally intense method. Thus,
STATA software is used to perform the futhge analyses on country level. This software
allows working with multiple imputations for a dependent variable, in our case these are five
plausible values, and ung the jackknife method to obtain appropriate standard errors for each
coefficient in the regression.

Furthermore, clustered standard errors on class level are reported to account for the
specific sampling design, as recommended by previous literatweeBeck 2014; Abadie et
al. 2017; Korbel & Paulus 2018). Reporting accurate standard errors is a key determinative
factor in making inference. This is an additional reason to use STATA software, as it is able to
perform our analyses with all aforementidrepecifications in contrast to R software.

3.2 Second stage

Following Woltman et al. (2012), our second stage analygierformed on country (group)

level with country characteristics as explanatory variaBlesurbances in the second stage are

not completely random but depend on the precision with wihiehrelevantoefficiensin our

first stage analysemeestimated. The accuracythieestimation of parameters in the first stage

is likely to vary across groups (Hofmann 1997). To rely morepogctisely estimated
coefficients and give less weight on imprecisely estimated coefficitr@sweighted least
squares method is used. Following Donald & Lang (2007), we use the estimated standard errors
from thefirst-step regressions as weights in theandstage analysis. The use of weights also
increases efficiency of our secoesthge estimatebecausénomoscedasticity assumption does

not hold in HLM models (Woltman et al. 2012).

This leads us to the following modalsedn our second stage analysi
f [ WE O L FWWOOO QT Qi & "Xedi
f [ WEOEFWWOOO QT Qi & i
wherec stands for a country. The outcome varigble is our estimated modern teaching
practice oefficient from the first stage withioountries analysisSmilarly,f is the estimated
traditional teachingoefficientfrom the first stage withizountries analysisThe dependent

variable is regressed on country characterisiiés ¢ ¢ @i cd w o Qi ."Dhed "@odi is
the error term, respectively.
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3.2.1 Bayesian model averaging (BMA)

As mentioned, ttheaut hor 6 s best knowl edge, thewhe is n
the differences across countries in the effect of modern or traditional teaching practices on
student performanaexist Thus it is not known in advance what country charactesstiwould

be included in our secorgtage model explaining the international differences.

Bayesian model averaging (BMA) methdeals with model uncertainty and justifies a
particular model choice bf c ombi ni ng predictions f rhased mul t i
on their post er i oZeugmen @041; Baprero & Higgs RG1l@. i78 s 0
Therefore, it serves us as a supporting analysis and a formaliohekproblem of variable
selectionin the secondstage analysis. In particular, BMA method atsiwhen (1)scarce
evidence about whaixplanatoryariables should be included in the true maaestsand (2)
there isalimited number of observations, which is our case (Banner & Higgs 2017).

There exista BMS package in Roftwarewhich allows us to perform the BMA method
for all ourpotential explanatory variableBhe analysiprovides severaliagnostics andhecks
showing probabilitieswhethera given variable belongs to the final mqdeg. posterior
inclusion probability PIP (Hoeting et al. 1998and with what sigtii.e. Cond. Pos. Signfit h e
posterior probability of a positive gFToef fi
(Zeugner, 2011p. 4. In addition, it providesnformation about a model size aad overview
of top models with highest posterior model probability (PMP) indicating what proportion of
total PMP the top model(s) account for. Lastly, the method offers graphical analysis suggesting
a particulamodel inclusion.

We choose a default option of the Baigs model averaging in R to examine the ability
of the potentialcountry characteristic® predict the differences in the effect of modamd
traditional teaching methods on student test scores across countries (Hoeting et al. 1999;
Zeugner2011). As Bayesian model averaging does not allow including weights, we divide our
dependent variable by the estimated standard error from thetéiged countrjevel analysis.
However, due to complexity 8MA methodinterpretation we decided to preseresults of
theWLS modelas the main onda this work.

3.3 Hypotheses

To sum up based on the previous argumentation, the following two hypothesdesiee
Hypothesis 1 is that the causal effect of moderriraditional)t e ac hi ng met hods o
performance differs across countries. This is a prerequisite for continuing further and perform
investigation ofthe differences across countries. The sechgdothesis is why modertor
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traditional)teaching methods have impact on test scores in some countries and not in another
countries In other words, what country characteristics are responsible for the international
differences in the effect of modernfor adi t i onal ) teaching met hod:s
First hypothesis is tested informally for each pair of countries, while our second hypothesis is
tested using weighted least squared model, as explained above.

1 Hypothesis 1: The causal effect of neodl(or traditionalf e achi ng met hods o
performance differ across countries.

1 Hypothesis 2: Why do modefjor traditional)teaching methods have impact on test
scores in some countries and not in another countries?

!InMastebs Thesis Proposal, we i nit Hawkverye foceson theoeffeetdf f our |
modern (and traditional) teaching methods on students
extensive, complex and resource intensive and presents an important contribution to the existimg. literatu
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4 Dat a

Based orthe empirical strategy, we need two datagedsthe firststage country level analysis
data on student performance and teaching methods are reguoedhe second stage
internationakcross country analysiwe need data about country characteristics.

4.1 First-stage analysis

4.1.1 Data collection

In the first stage analysisath from the Trends in International Mathematics and Science Study
(TIMSS)whichwas collectedn 2007 amondourth andeighthgraders in 59 countries used.
Thedataipub!l i cl y avail abl 2Thedatabade proviles rioh mfgridaionwe b s |
on studentsdé6 performance, teachersdé <c-haract
reported classroom teaching practices.

We use the 2007 TIMSS wave this work becauset is the last wavancluding
student s6é r epor tisactassrodmEhe panticulargocys oreeght gradersis
due to two reasons. First, eighth graders studatatcontain much more detailed information
about teaching practiceban for fourth graderd-urthermoremajority of these practicefm
fourth graders questionnaires are subject related, thus not enabling us a consistent between
subject comparisorSecondfourth gradersare usuallytaught by a single teacher in #lleir
subjectsn various countries around the wo(RBietenbeck014; Korbelk Paulus 2018)which
would not allow us taise the withirstudent betweerubject empirical strateg@s itexplores
the variation in teaching practices between subjects.

The TIMSS data is collected in a stratified tvatage sampling strateglirst, schools
are chosen witaprobability proportional to their size and then, one or two classes are randomly
sampledwithin that particular schooT his uniqueformat of the data enables to link students to
teachers anthus tothe classroom practices in each subjastmentioned earlierptaccount
for the complex sample desiggampling weightgare usedvhenever we work with individual
student data, i.e. ofirst-stagecountrylevel analysesAlso, special resamping approachthe

2 https://timssandpirls.bc.edu/TIMSS2007/idb_ug.html
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so-calledjackknifeprocedureis usedwhenestimatng samplingvariancgJoncas 208 Martin
et al. 20@).

Furthermore, the TIMSS data provides special weightgrasscountry comparison.
These weights allow each country to contribute equal proportion to the international
comparison oy & Olson 2009Harmouch et al. 2017). It means that results for any two
countries contribute in the same extent upon estimate. Beights are a transformation of
the total weightandresultin a weighted sample size of 500 in each country. In contrast, total
weight sums up to national population and should be used solely for acugliey analyses.
TIMSS team advises the formeeights to be used for international comparigéoy(& Olson
2009.

4.1.2 Advantages of data from international standardized tests

Internationaldatafrom standardized teséxhibit unique format with various advantagdsen
performing international comparisohanushek& Woessmann (2@ highlights six main
advantagesf international TIMSS data.

First, such data captuserosscountry variation which lies only among countries and
cannot be found in solely national daets, such as differences in institutidrigs may include
characteristics of a country in respect to teachers, sucbnagetitivenessevel to become a
teacher, flexibility of teachers in teachers labour marketo r teachersé soci e
instance, it is generally known that teachers have a different social status in Switzerland as
compared to the Czech Republic (Varkey Foundation 2018). On instaltemel, this can
include effect of private schools in a country or existence of centrakiteeikams at a country
level (Hanushek & Woessmann 2018gcond, any existing variation in instituticarsdschool
and population characteristics is more pronounced in international data, increasing the chance
to identify impacts when investigating relationships. Thsdme data collection process
enables an immediate acrassuntry comparison of the identifiedfect of variables, including
the check whether it is countspecific or applies in wider context. Fourtke can exploit
heterogeneity across countries deeper and try to identify factors explaining existédreseof
differences.

Fifth, the TIMSS datadormat accounts for the selection problevhich majority of
national data suffer from. For instance, national data would not allow us to investigate a role of
institutions on student performance when comparing pupils attending public and private
schools m the same neighbourhood due to unobserved characteristics and selection issues
Thus, aggregation of the informatifnom international surveyat country levehllows us to
investigate the role of institutiondanushek & Woessmann 201Wloreover, empiical
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approach in this thesis chosen carefully to further reduce any bias to minimmutme with
previous literatureLastly, international data allosto capture systemic effect. Fekample

effect of private schools is further influencbg the competition of nearby schools which
national data cannot capture. However, aggregating the effect on a country level and comparing
student performance across countries with a certain level of private school competition may
capture theole of private @ucationon student results (Hanushek & Woessmann 200®)
conclude, TIMSS data structure is perfect to perform analyses both on nationanétel

fully exploit crosscountry differences.

4.1.3 First-stage dependent variable

Our dependenvariable in the first stage analysis, which is performed separately for each
country, is student performance in a standardized test. As mentioned, our empirical strategy
requires each student to be observed at least twice in order to control for stxetbeffécts.

TIMSS data meets this criterium: students are tested in two up to five subjects in each country
in math and science or in mahdbiology, chemistry, physics, and earth science, respectively.
Following previous studieB{etenbeck 2014), wstandardize test scores within each country

to have zero mean and standard deviation of Dhis. allows for crosgountry comparability

of first-stage analysis results.

4.1.4 First-stage independent variables: teaching practices index

In order to investigate thedfect ofteaching practicesggregatelass indexesapturing modern

and traditional teaching practicesre constructed from student questionnainesine with

previous studies (Bietenbeck 2014; KorBePaulus 2018)Studens reportedhow oftenthey
experiencec giventeachingpracticeseparately fom math and science class selecting one

of the four following options: 60in every or
i n 6some | e s.snocsonse @ourdries, stianeevie taught as an integrated subject
whereas in others, science is separated fotw individual subjects biology, chemistry,

physics, and earth sciendddrtin et al. 208).

We selected three practices which were categorizeddidnal teaching meths@dnd
another three as moddilowing Bietenbeck2014 andKorbel & Paulug2018) Traditional
teaching methagindex include memorization of procedures and formulas, listening to lecture
style presentation, and working problems on your own. Whereas, modern teachingsmethod
index include working together in groups, explaining your own answers and relating what you
are learning to your daily life.
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This particular choice is due to several reasons. In total, there are 16 different practices
about which eighgrade students were asked in TIMSS survey, but the remaining methods were
either subjeespecifig such agondictingan experiment or writing math equationgich does
not allow us to constru@ consistent index across subjects o methods wereb general,

i.e. doing homework or having a teghichis not discussed iaxisting studiesKlaveren 2011;
Schwerdi& Wuppermann; 2011;avy 2016).

Table 1 introducesthe exact questionsvhich gudents answered in th&€IMSS
guestionnair@bout teaching methods they experienced in a.cCldgse isa tiny difference in
wording between mathematics and scieece it clearly represents the same activity.

Table 1. Modern and traditional teaching practices indices

Modern teaching practices indeist of individual practices
Math We work together in small groups

We explain ouanswers

We relate what we are learning in mathematics to our daily lives
Science We work in small groups or an experiment or investigation

We give explanations about what we are studying

We relate what we are learnirig science to our daily lives

Traditional teaching practices indedist of individual practices

Math We memorize formulas and procedures
We listen to the teacher give a lectustyle presentation
We work problems on our own

Science Wememorize science facts and principles
We listen to the teacher give a lectustyle presentation
We work problems on our own

Source: TIMSS 208fudentQuestionnaire (IEA, 2009)

In order to construct the final indexg follow Bietenbeck (2014) and Korb&l Paulus
(2018) and takseveral steps. First, studemswersabout how often they experienced a given
practice in a classroom werescaled We assigneda numerical valué to the answeteveg
0.25 todn some lessords0.5 todn about half of the lesso@§sand 1 tain every or almost every
lesso@ Second we aggregattanswers of students at class level and calculate-lelask
mears. In the last step, averages of the three dimensions of traditional and modern teaching
methodsare computedresulting in one modern anahe traditional index at class level,
respectively Following the explanation oBietenbeck (2014)we can say thathe outcome
indexes at class levebhpture the proportion of lessomswhich studentsvere taught using
traditionalor modern teaching methodss experienced by students themselves
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4.1.5 First-stage independent variables: teacher and class characteristics

Our firststage analysis investigates the impact of modern and traditional teaching methods on
student performance in each country. It is important to mentiomhthdata structure does not

allow to add teacher fixed effect in the fisghge analysis on couptlevel. Thus,we add as
manyteacher and class characteriséispossibléo limit any potential bias due to unobservable

teacher characteristicsas TIMSS database contains rich data on teacher and class
characteristicéMartin et al. 208). Missing values in these control variables are replaced with

zero values inorder to avoid decreasing the number of student observations any further.
Descriptive statistics of each coumnndrny6s t e
Appendix.

Thefollowing teacher characteristics dasssubtracted from the teacher questionnaires in
line with previous literaturekorbel & Paulus 2018; Bietenbeck 2014

1 Femalei dummy variable which equals one if the teacher is a woman.

T Ageit eac her 6s isspglieintothE followirth@roups: under 25 years old; 25
29, 3039, 4049, 50659, and the age of 60 or more.

1 Experiencé years of experience of teaching all together by the end of the school year
(thus, every teacher has a minim of 1year experience). We have split the data into
the following groups: up to 2 years of experience (basg)y&ars of experience, and 6
or more years of experience. Previous literature suggests that the effect is largest up to
5 years and theihis relatively constant (Rivkin et al. 2005).

9 Tertiary educationi whether the teacher has a university degree, i.e. ISCED 5 and
higher as per international standards. This dummy variable equals one if true.

1 Certificatei a dummy variable that equals ondafcher holds a teaching licence or
certificate.

1 Subjectrelated development coursea variable that equals one if the teacher has
participated in professional development in mathematics or science
pedagogy/instructions.

1 Curriculum improvement coursé a dummy variable that equals one if teacher
participated in development in a curriculum.

1 Developmentin IT integration into subjéc dummy variable that equals one if teacher
participated in a course improving skills related to IT integration into sei@nc
mathematics.

T Course to i mprove $§e¢quatsene iftesadherparticipatediaducht hi n
a course in last two years.

In addition, we control for the following descriptive class characteristics, also extracted
from theTIMSSt eacher s6 questionnaires.
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1 Class sizé a discrete variable taking positive values capturing a number of students in
a class that took part in TIMS8sting.

1 Teaching time per week number of minutes a teacher spends teaching science or
mathematics per week.

Furthermore previous literature suggests that teacher and class control variables do not
have an impact on either modern or traditional tearpractices (Schwerdt & Wuppermann
2011; Bietenbeck 2014; Korbel & Paulus 2018). Howeasrexplained abové,is important
to include as many control variables as possible to rdaasalue to unobservable teacher and
class characteristics to minimum

4.1.6 First-stage descriptive statistics: modern vs. traditional teaching
practices index

In this section, dscriptive statistics of teaching practidgesclassroomsare reported for the

entire list of43 countries which we investigate in this pap8ee Table. For instance, in
Australiawe can see that the traditional teaching practices are more commonly used among
Australian teachers. On average, teachers spend 50% of their teaching time in a class using
traditional teaching methods compared Wefor modern teaching methods. Data for other
countries can be interpreted in the same way.

In generalthe minimum proportion of teaching time that teachers spend in a class using
modernteaching methods is in South Kor@8%. In contrast, in Jordaratehers spend 65% of
their teaching time in a class using modern practices which is the maximum we observe in our
sample. On average, teachers spend 52% of their teaching time using modern methods. Looking
attraditional teaching practices, teachers in Matpend only 46% of their teaching time using
traditional teachingoractices which is minimum. Maximuman be found inJordanagain;
teachers spend 76% of their teaching time using traditional teaching methods. On average,
teachers spend 60% of their temchtime using traditional teaching methods.

Although one can observe a trend towards promotion of modern teaching methods in
modern worldas discussed earliayur results suggest thaaditional teaching methods remain
more prevalent practice ia classroomin the world This holds forvast majority of the
countries, except for Botswana, Cyprus, Ghana and Oman.

In respect to correlation between modern and traditional teaching psagteebserve
greatdifferencesamong countries. The minimum value 974 in Japan while maximum is
observed inGeorgia with 0775 On average, the correlation between modern and traditional
methods in a classroom i483. In fact, for all countries webserve correlation coefficient to
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be positive which supports our claim that modern and traditional mettaodbe viewed as
complementary to each other.

It is important to mention that modern and traditional teaching methods do not
necessarily dislodgeaeh other and do not need to sum up to one. We believe the two defined
teaching methods are complementary to each other, folloBigtgnbeck (2014) and Korbel
& Paulus (2018) approachmagine a situation when students are split into small groups in a
mat class which would be a modern teaching practice while students are told to cooperate and
memorize formulas from flashcards which is classified as a traditional teaching practice.

Table 2: Descriptive statistics ofteaching practices in a classroom

Correlation

Country Teaching practices Mean SD (modern, traditional)

Armenia Modern teaching practices 051 0.09 0571
Traditional teaching practices 0.66 0.10

Australia Modern teaching practices 0.47 0.09 0.358
Traditional teaching practices 0.50 0.09

Bahrain Modern teaching practices 0.54 0.09 0.502
Traditional teaching practices 0.65 0.08

Bosniaand  Modern teaching practices 0.55 0.10

Herzegovina Traditional teaching practices 0.62 0.08 0603

Botswana Modern teaching practices 0.59 0.06 0136
Traditional teaching practices 0.49 0.06

Chinese Taipe Modern teaching practices 0.33 0.07 0.485
Traditional teaching practices 0.55 0.09

Colombia Modern teaching practices 0.61 0.08 0554
Traditional teaching practices 0.66 0.07

Cyprus Modern teaching practices 0.53 0.08 0.491
Traditional teaching practices 0.50 0.07

Czech Modern teaching practices 0.44 0.08

Republic Traditional teaching practices 0.64 0.08 0456

Egypt Modern teaching practices 0.62 0.07 0550
Traditional teaching practices 0.67 0.07

El Salvador ~ Modern teaching practices 0.58 0.08 0519
Traditional teaching practices 0.67 0.07

England Modern teaching practices 0.46 0.08 0410
Traditional teaching practices 0.55 0.09

Georgia Modern teaching practices 050 0.11 0.775
Traditional teaching practices 0.60 0.08

Ghana Modern teaching practices 0.65 0.08 0563
Traditional teaching practices 0.62 0.09

Hong Kong  Modern teaching practices 0.45 0.07

SAR Traditional teaching practices 0.49 0.07 0293

Hungary Modern teaching practices 045 0.09 0514
Traditional teaching practices 0.55 0.09

Indonesia Modern teaching practices 0.47 0.05 0.587
Traditional teaching practices 0.64 0.04

Islamic Rep. 0 Modern teaching practices 056 0.10 0142

Iran Traditional teaching practices 0.61 0.08 '
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Israel Modern teaching practices 0.48 0.09

~ ) ) 0.378
Traditional teaching practices 0.65 0.08
Japan Modern teaching practices 0.52 0.08 0.074
Traditional teaching practices 0.66 0.07
Jordan Modern teaching practices 0.65 0.10 0.640
Traditional teaching practices 0.76 0.08 '
Korea Modern teaching practices 0.29 0.05 0.396
Traditionalteaching practices 0.52 0.06
Rep. of Kuwait Modern teaching practices 0.59 0.08 0.499
Traditional teaching practices 0.69 0.07
Lebanon Modern teaching practices 0.55 0.08 0395
Traditional teaching practices 0.62 0.09
Lithuania Modernteaching practices 0.38 0.09 0.477
Traditional teaching practices 0.63 0.09
Malaysia Modern teaching practices 0.47 0.08 0.629
Traditional teaching practices 0.56 0.09 '
Malta Modern teaching practices 045 013 0518
Traditional teachingractices  0.46 0.12 '
Mongolia Modern teaching practices 0.50 0.09 0771
Traditional teaching practices 0.56 0.08
Oman Modern teaching practices 0.64 0.09 0.385
Traditional teaching practices 0.64 0.09
Palestinian ~ Modernteaching practices 0.57 0.09
brdQt ! Traditional teaching practices 0.60 0.11 0243
Qatar Modern teaching practices 0.59 0.09 0.453
Traditional teaching practices 0.62 0.07
Romania Modern teaching practices 049 0.12 0555
Traditional teachingractices 059 0.12
Russian Modern teaching practices 0.53 0.08
Federation Traditional teaching practices 0.70 0.08 0523
Saudi Arabia Modern teaching practices 053 0.10 0583
Traditional teaching practices 0.60 0.10
Scotland Modernteaching practices 0.51 0.08 0320
Traditional teaching practices 0.58 0.08
Serbia Modern teaching practices 046 0.10 0413
Traditional teaching practices 0.52 0.09
Singapore Modern teaching practices 0.47 0.08 0523
Traditional teachingractices  0.53 0.08
Slovenia Modern teaching practices 0.50 0.07 0.452
Traditional teaching practices 0.66 0.06
Thailand Modern teaching practices 0.55 0.07 0.707
Traditional teaching practices 0.59 0.07
Tunisia Modern teaching practices 0.58 0.08 0.234
Traditional teaching practices 0.63 0.09
Turkey Modern teaching practices 0.55 0.08 0536
Traditional teaching practices 0.55 0.08
Ukraine Modern teaching practices 0.55 0.08 0505
Traditional teaching practices 0.73 0.08
UnitedStates  Modern teaching practices 053 0.11 0.208

Traditional teaching practices 0.63 0.09

Note: Students weights are used. Standard deviati@D)n italics. Thelassaggregated
modern and traditional teaching practices index expresses a proportion of a part
class in which students experience modern or traditional teaching practices.
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4.1.7 First-stage sample selection

The 2007 waveof TIMSS testing include59 countries in totaWe excludenine countries
which did not participate in eigigraders testinggsstudents usually have the same teacher in
all subjects at fougrade (BietenbeckR014; Korbel & Paulus 2019) and thus thecessary
within-student betweerubject variation does not exigturthermore, we omitour countries
where studentscould not be uniquely linked tteachersandtest scoresand where data on
teaching practices isot availablé (Algeria, Morocco, Syrian Arab Republiand Sweden
Besides one countly with missing data on teaching practices on subject lsvekcluded
(Bulgaria).Lastly, we omit two countries where eiginade students were taught by the same
teacher in math and science due to missing the necessary -“sitldant betweesubject
variation (Italy and Norway)This leaves us with our final sample & dountries which we
analyse in this work.

On country levelwe needed to follownestandardized approach how to treat data in
each country in the same way. Tlgsa challenge given unique educational systems and
characteristics of individual countries whigrere not apparent at first glanaespecially in
regard to sciencd-or instane, thereis missing data on teaching practices for a particular
science subject in some countries. In Cyprus, we therefore exclude biology. Thisisabove
possible due to meeting minimum requirement of two subjects per student which is needed in
order to peform our withinstudent betweenrubject approach. Besiddesdonesiadoes not
fully fit into either integrated or separate subject educational system but exhibit something in
betweenbiology, physics and integrated scientlus we drop integrated sciea subjectiue
to data availabilityand focused our analysis on the separa@mseisubjectsvhichis afar most
prevalentsystem in the country

On country level, w drop studentobservationsvith no dataon teaching practicesr
with more than twanissing values iteachingpracticesIn four countries (Armenia, Georgia,
Malta and Mongolia), we noticed sorseidentaremissing more data on teaching practices in
one of the subjects. In that cases assure each student is observed at least in thjecsst
Note that each student observation camleervedn different subjed For example, due to
data quality in Mongolia, each student is observexattlytwo subjects althougiour subjects

3 For example, in Algeria, Morocco and Syrian Arab Republic, there are not four separate subjects instead of
science, but two merged subjettsiology and earth science as one subject and physics and chemistry as a second
subject. There is no data on teachinethods on a subject level. In case of Sweden, the country exhibits something

in between separate and integrated subject system and we can find the following subjects in the country: biology,
chemistry, physics and integrated science. As integratedcecgubject is prevalent, there is missing data on
teaching methods on subject level as well.
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are officially taughtin the country Lastly, in countres such as Malta, several teachers could
not have been linked to a particular subject or class.

In our final sample, winclude students which were observed twice or more times in
one subject. This is especially the casesfmence classes integrated sience countries. The
rationale behind #ndecisionto keep these observations in our stisdye following.Dropping
these studentsould reduce our sampbnd deprive us of useful information. We would need
to drop an entire student observation from our samplhesis is no guidance hotw choose
which class observation to keapd which one to drop whehere aremultiple observations
per one subjectFurthermore previousliteraturesuggest the results are robust to including
studentsvho had several teachers per subject, i.e. attended more classes for onénstiigect
US (Bietenbeck 2014)n particular, we can see this trepitstudents attending rtiple science
classesn e.g., England, Israel, Japan, Scotland, South Korea, and Singapore.

Besides there are differences across countries in exposition to the same or different
classmates in studentsodo | essonssedtbthesameunt r i
classmates in all their lessons, such as the Czech Republic (Korbel & Paulus 2018), this fact
further lowers any possible effect on the results where students could benefit or suffer from an
exposure to differenit better or worsé classnates (Hoxby 2000). In contrast, in countries
such as the UStudents in the same math class do not necessarily attend the same science class.
Thus, it implies greater variation in teaching practices in countries where this applies
(Bietenbeck 2014)To account for these differencestudies use student sampling weights
provided with the TIMSS database throughout their analysis. Our fetbokvs this approach
as well.

4.1.8 Final dataset of first-stage analyses

In total, the firststageanalysiswasperformed separately for 43 countries where eight graders
were tested. For each of these countries, the estimated effect of modern (traditional) teaching
methods on student performance in a given countryolysned Overview ofthefinal dataset
characeristics of the firsstageanalysisfor eachsingle countryis in Table 3. It includes
information aboutthe initial number of student observations and fimal sample sizafter
excluding students with missing daia teaching practicess explained eber. Besides, the
Table3 shows final number of observations, number of students, classes and subjects in each
country(i.e. integrated subject countries. countries with up t@l subjects instead of science:
biology, chemistry, physics and earth scenc
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Table 3: Descriptive statistics of firststage countrylevel datasets

l(;lfumber Number gf Number of  Initial number 9% of initial Number

. observations students of students dataset of classes
Country subjects
Armenia 5 19723 4016 4 689 85.6% 294
Australia 2 7 902 3922 4 069 96.4% 238
Bahrain 2 8 220 4088 4230 96.6% 201
Bosnia and Herzegovina 5 19 143 3843 4220 91.1% 181
Botswana 2 7 950 3975 4 208 94.5% 151
Chinese Taipei 2 8 131 4023 4046 99.4% 153
Colombia 2 9416 4708 4873 96.6% 149
Cyprus 4 16 444 4121 4 399 93.7% 259
Czech Republic 5 23 480 4 696 4 845 96.9% 212
Egypt 2 12 078 6 039 6 582 91.8% 238
El Salvador 2 7 838 3919 4063 96.5% 148
England 2 10 274 3934 4025 97.7% 238
Georgia 5 18 261 3701 4178 88.6% 184
Ghana 2 10 405 5008 5294 94.6% 174
Hong Kong SAR 2 6 959 3433 3470 98.9% 120
Hungary 5 19 657 3919 4111 95.3% 244
Indonesia 3 10 491 3 863 4203 91.9% 148
Islamic Rep. of Iran 2 7 818 3909 3981 98.2% 208
Israel 2 7 359 3043 3294 92.4% 146
Japan 2 10 001 4273 4312 99.1% 169
Jordan 2 10 012 5 006 5251 95.3% 200
Korea 2 9 363 4226 4 240 99.7% 150
Rep. of Kuwait 2 7 644 3822 4091 93.4% 158
Lebanon 4 12 926 3224 3786 85.2% 204
Lithuania 5 19 230 3 846 3991 96.4% 258
Malaysia 2 8 892 4 446 4 466 99.6% 163
Malta 5 12 557 3 637 4670 77.9% 220
Mongolia 5 8 207 4103 4 499 92.1% 152
Oman 2 9100 4 550 4752 95.7% 158
tt SAalAYyALY 2 8 328 4164 4378 95.1% 153
Qatar 2 13947 6 808 7184 94.8% 288
Romania 5 19722 3 946 4198 94.0% 266
Russian Federation 5 21 657 4328 4472 96.8% 271
Saudi Arabia 2 7 708 3 843 4243 90.6% 200
Scotland 2 8 939 3976 4070 97.7% 244
Serbia 5 18 933 3790 4045 93.7% 227
Singapore 2 10 700 4575 4 599 99.5% 326
Slovenia 4 15 648 3913 4043 96.8% 260
Thailand 2 10 730 5 365 5412 99.1% 150
Tunisia 2 7 809 3904 4080 95.7% 169
Turkey 2 8 798 4 399 4 498 97.8% 146
Ukraine 5 20 390 4078 4424 92.2% 184
United States 2 14 679 7199 7 377 97.6% 508
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4.2 Second-stage analysis

The main contribution of this work is to extend the existing literature and draw a more general
picture of the effect of modeiffand traditionalteaching methods on student performance. As
explained earlier, our analysis is performed in two stages and in the second stage, we aim to
identify country characteristics which could possibly explain the acmsstry differences. In

other words, why maern teaching practices have an effect on student performance in some
countries, while there is no effect in other countries. Thus, in the second stage analysis we need
data about country characteristics.

4.2.1 Second-stage data collection, dependent and independent variables

In the secondstageanalysis, our dependent variable is the estimated effect of modern
(traditional) teaching methadn student performance in a particular courfitoyn the first

stage analysjshisisf andf .Our independent variables are country characteri§ased

on existinggenerabkcarce literature, author has manually collected data from publicly available
databasés such as TIMSS additional daementation, the World Bank database, the United
Nations database, the International Monetary Fund (IMF) dataradbe Global Economy
(2020) databasandcompileda unique datasetl.heseinstitutional, educational, cultural and
othercountry characterics may assist in explaining the international differences in the effect
of teaching practices on student achievenesdrgued and discussed@hapter 2

First, basic country characteristics were extracted from TIMSS Encyclopaedia which is a
part ofadditional documentation available on the weBsfthis includes dat on the following.

1 Populisi ze of countryoma@onpwl!l ation in millic
Areai area of a country in square kilometines country.

Densityl population densityi,e. numbe of people per square kilomeirea country.

Urbani urban populatioms percentage of total populationa country.

LifeT life expectancyat birth in yearsn a country.

Mortality 7 infant mortality rate (per 1,000 live birthis) a country.

= =4 =4 A2 2

4 We take data for the year of 2007, as this is the year when the TIMSS survey tooknptase.of England and
Scotland, data for the United Kingdom was us&ldo, in case of missing data separately for Chinese Tapei
(Taiwan), data for entire China region was used in order to avoid reducing our sample of 43 countries any further.
Lastly, wherever possible, in case of missing data for 2007 in a publicly deallthbase, data for the preceding

or following year(s) was used. The reasoning is that in general, these values do tend to be constant over longer
period of time.

5 https://timssandpirls.bc.edu/TIMSS2007/idb_ug.html
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Furthermore, author herself created the following variables from the information available in
the TIMSS Encyclopaedia.In particular the TIMSS documentation contains a section
explaining educational system for each country which sewéasis for creating the latter two
variables.Any further country characteristicsould not beextractedfrom the Encyclopaedia

due to missing data.

1 Nurseryi a dummy which equalsnewhenpre-primary schooling is compulsory in a
given country

 x6les§i adummy which equalsneif astarting age oficompulsory primary schooling
is at the age of 6 or legsa given country.

1 Emphasis_m_& equalsoneif there is a special emphasis on teaching math or science
in a country, i.e. a government program to promote teaching math or science subjects in
schoolsin a given country

1 Exit_exami equalsoneif a secondary curriculurbased external exit exam (CBEEE
exists in a countryThe originalCBEEE indexwas defined byBishop (1997) for 39
countries signalling whether a particular country has a centralized secondary school
leaving exam in place. Unfortunately, the information is not available for vast majorit
of countries from our sample. Thus, in line with Bishop (199%ténded the existing
CBEEE databasand assigned valumeto countriesvherenational centralized regular
secondary school exaexists

The World Banl(2020)databasservedasanother surce ofcountry characteristicgata

1 GDP_PPP i gross domestic product (GDP) per capit@asured ipurchasing power
parity (PPP) in current international dollar.

1 Gov_exp_on_edu government expenditure on education as percentage of GDP in a
country. It takes values betwe@mnd 100.

1 Female_employmerit female labour force as percentage of total labour force in a
country. It takes values betwe@mnd 100.

1 Prop_prim privatei percentage of students enrolled into private institutions at primary
level of education. The variable takes values betvdesard 100.

5In case of missing data in TIMSS Z0Bncyclopaedia for any of the previously mentioned country characteristics
(3 cases mortality, nursery, x6less), we used data from the TIMSS 2011 Encyclopaedia available from its
website: https://timssandpirls.bc.edu/TIMSS2007/encyclopedia.hithe regoning is that these characteristics

are rather stable over time and we aim to avoid decreasing our sample of 43 countries any further.

" For variables such as GDP, there exists various alternative measures of the same country characteristics. In that

case we chose variables with the least missing values in order to avoid reducing our final dataset of 43 countries
any further.
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1 Migrant_stock international migrant stock as percentage of population. It takes values
between 0 and 100. The data is collected efreeyyears, we take 2005 values.
1 Oili oil rents as percentage gifoss domestic produdsDP) in a given country

In addition, data o the following country characteristics was collected

1 Index_modi a current total average level of modern teaching practices used in a
classroom in a country. Author calculated this variable herself from the TIMSS data
which was used imour first-stage cantry level analysisThis variabletakes values
betweenzero and ong expressing a proportion of a class where modern teaching
methods are used.

1 Mean_y_schodl mean years of schooling of population over 25 yearsnoédgiven
country(United Nationglatabas€020).

1 Advancedi a dummy variable which equatse if a country was classified asan
advanced economy by thelnternational Monetary Fund (IMZ007)

1 New_asian_valueiswhetheracountry can be classifiebwi t h A AsiBased val u
on the GLOBE study (Mensah & Chen 2013)reated a dummy variable which equals
oneif a country is part of the Confucian or Sodghst Asian cultural cluste€ontinents
dummies were not included due to dimited sample size and because Asiaoal
includes the Middle East countries which can be argued are very different.

1 Post communisi a dummy variablevhich equal®neif a country can be classified as
a postcommunist country (CPDS 2008)

Furthermore, the Global Economy (2020) database was accessed and the following information
about countries was collected.

1 Pol_stability_ii political stability index. It takes valué®m -2.5 up to 2.5. The higher
the value, the more political stability irga&vencountry.

1 Corrupi control of corruption in a country. It takes values fréhd up to 2.5 where
the higher value, the stronger control of corruption.

1 Agrii employment imgriculture as percent of total employment in a country. It takes
values from O up to 100.

Lastly, we collecteddataabout culture (cultural dimensions) in a given country frqmlaicly
available database Hofstede Insights (20RM)re details about what particular index means
can be found in Chapter 2.

1 PDT power distance index takes values between 0 up to 100. Higher values correspond
to a country where people prefer power to be more equally distributed.
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1 INDIVT individualism vs.collectivism. It takes values between O up to 100 and higher
values mean that a country is more individualistic.

1 MASI masculinity vs. femininity expresses how much society asks for material rewards
and heroism. It takes value between 0 up to 100, whghehvalues correspond to a
more masculine country.

1 UNAT uncertainty avoidance index takes values between 0 up to 100. The higher the
value,the more people avoid uncertainty in a cotfhtry

In particular, we believe that cultural dimensions may playrmoortant role in explaining the
differences in the effect of a particular teaching method on student performance. Existing
literature presents ambiguous findinger various variablesand calls for research of
international differences beyond existing cepts which were investigated up till today
(Hanushek & Woessmann 2010). To my best knowlettgge are ntudies investigating
culturein explairing international differences the effect of modern teaching methods on
student performance

Let us provide further intuition forthis particular choice of country characteristics
mentioned above. For instance, it could tbat an introduction of new modern teaching
methods in more rigid and structured countries where people believe norms should be followed
(UNA, uncertainty avoidance indgx can easily draw studentso at
students téearn which in turn could improve their performance. One could argue that a similar
trend could be observed in more educatedan_y_schopbr countrieswith higher GDP per
capita(GDP_PPP where teachers need to come up with more modern teaching methods in
order to attract students, who are used to a lot of distractionpamder toimprove their
performance in standardizezbts. Oneouldalso argue that once the modern teaching methods
are used too frequently a country(index_modcurrent level of the use of modern teaching
practiceg, the traditional teaching methods might in fact improve student performance.
Furthermaoe, the existence of centralized exanexit_exan) as an accountability measure and
proxy for importance given to education in a given country could indicate that students in these
countries are more satfiotivated and thus a particular teaching method Inaag no effect on
student performanc&imilar rationale appsfor the remaining country characteristics.

8 To avoid reducing number of countries with available data in our sestagd international analysis any further,
data on cultural dimensions for Bahrain were obtained f&teers, R. M., L. Nardon & C. J. Snaciisnde
(2013): Management across cultureBeveloping global competencigSambridge University PresiSBN-13:
9781107645912
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4.2.2 Second-stage final dataset

Our manually collectedich datasetwith various country characteristiserved as atarting

point in the secondtage analysis.At first, author randomly tried which variables have
explanatory power and should be included in our final model specification in line with previous
literature and economic intuitiorHowever,we were facing seral challenges. First, the
existing literature does not provide a strong evidence which variables are important and should
be included in our true model. Second, we have a limited number of observations in the second
stage analysié only 43 countries anthus it would be impossible to perform the analysis for

all possible explanatory variables due to insufficient number of degrees of freedom. Thus, we
followed Bayesian model averagindBMA) method in order to tackle the abereentioned
challenges.

First,BMA assists in situations where many potential explanatory variables which could
explain the differences across countries in the effect of modern (traditional) teaching method
on student performance exist, but the literature does not provide strong evideals ones to
choose and how important they are (Zeugner 2011). Second, BMA assists when it is not only
inefficient to perform the analysis with all potential variables, but also impossible due to a
limited number of observations, which is our case (Adeu@011). To conclude, BMA takes
into consideration all possible model specifications and provides a weighted average of all the
possible models and it justifies a particular model choice (Zeugpiet; Banner & Higgs
2017).

In the secondtageanalysis,the following explanatory variablesre includedin our
preferred model specificatipriollowing our intuition previous literatureand supported by
Bayesian model averaging (BMA) method which tackles model uncertddasgcriptive
statistics overviewof the variablesincluded in the preferred model specificatman be found
in Table4 below. For descriptive statistics of all8 potential variables which were considered
in BMA methodwhen investigating what could explain the international differencd®inole
of modern (and traditional) tse\ppendiRng met hods

Table 4: Descriptive statistics of variables in the preferred model specification in the
secondstage international analysis

Independent vaiable Min Max Mean SD

Uncertainty avoidance index 8 96 70.395 21737
Purchasing power parity (GDP per capRRP) 2501 122884 25359 24152
Mean educational achievement (in years) 5.648 13.256 9.757 2.331




In addition, correlation coefficients tie explanatoryariablesn our preferred model
specification in the secondtage analysis investigating international differences among

A

countries in the effect of modern (and traditional) teaching practicesebrestut s 6 &are st
presentedh Table5 below. Thecorrelation is very small which a&ppreciatedCorrelation table
for all 28 potential variables which were considered in the BMA can be found in Appendix.

Table 5: Correlation betweenour explanatory variablesin the preferred model
specification of thesecondstage analysis investigating international differences among

countries
Purchasing Mean

Uncertainty power parity educational

avoidance (GDP per achievement
Independent variable index capita, PPP) (in years)
Uncertainty avoidance index 1.000
Purchasing power parity (GDP per capRBP) -0.236 1.000
Mean educational achievement (in years) -0.161 0.161 1.000
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5 Present atiisoccru sasied®d und to $

5.1 First-stage analysis: country-level results

This thesisinvestigats the effect of moderrand taditional teaching practices on student
performance across countreesd why these differences across countrieg.drithe firststage

we estimated the effect of modern and traditional teagbhiagticeson studeniStest scorem

43 countries with available TIMSS datsach countrylevel analysis waperformed using the
within-student acrossubjectdesign.

This workextend the portfolio of countries for which treountrylevel evidenceabout
the effect of the modern (traditional) teaching methods on student perforeestse For
instance, no effect of either teaching method on student test seasefound inthe Czech
Republicand inthe Netherland¢Korbel & Paulus 2018; Klaveren 2011), positive effect of
traditional teaching methadvas found in the US (Bietenbeck 2014) and positive effect of both
modern and traditional teaching metBedhs found in Israel Lavy 2016).

It is imperative for policy makers to understand if these effects are ceapsoyfic and
apply solely for that particular country, or if the outcomes can be generalized and policy makers
in similar countries could implement $upolicies as wellOr whether each country is unique
and no ondit-all approactexists Thus, we perform secorstage analysis which examines the
international differences and aims to identify patterns across countriesthesiegghted least
squaresestimation methodWLS). In this section, oufirst-stage countryevel findings are
discussed@ndcompared to previous studies

Resultsfor 43 countries from the firstage analysisan be found in Tablé The table
reports stimatedcoefficients corresponding to the effectsnmddern and traditional teaching
practiceson st udent sidh easheandlysed maumrgignificance indicators are
included, showing whether the estimated effect of modemnaditionalteaching practices
statisticallysignificantin agiven country.
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Table 6: Results from first-stage countrylevel analysis

Estimated Estimated

effect of effect of

modern 90% traditional 90%

teaching confidence teaching confidence
Country index SE interval index SE interval
Armenia 0221 0.214 (-0.131;0573) 0.091 0.159 (-0.171;0353)
Australia 0.078 0.159 (-0.184;0339) 0421 0213 * (0.071;0771)
Bahrain 0.629 0.185 ***  (0.325;0934) -0.132 0273 (-0.581;0317)
Bosnia and Herzegovina 0442 0.118 ***  (0.248;0636) 0.316  0.207 (-0.025;0656)
Bostwana -0.041 0.204 (-0.376;0294) 0.191 0.169 (-0.088;0469)
Chinese Tapei 0.314 0.236 (-0.074;0701) 0.354 0.185 * (0.05;0.658)
Colombia 0.332 0.130 ** (0.118;0547) 0422 0191 **  (0.108;0736)
Cyprus 0195 0.122 (-0.005;0396) 0.211 0.140 (-0.02;0441)
Czech Republic 0.190 0.159 (-0.071;045) 0.098 0.166 (-0.174;0371)
Egypt 0.126 0.138 (-0.101;0353) 0.117 0.148 (-0.125;036)
ElSalvador 0443 0.273 (-0.006;0892) 0.082 0.346 (-0.487;0651)
England 0.213 0.153 (-0.039;0464) 0.510 0.165 ** (0.238;0782)
Georgia -0.001 0.183 (-0.303;0301) 0.320 0.211 (-0.028;0667)
Ghana 0.155 0.243 (-0.245;0554) 0.063 0.218 (-0.296;0421)
Hong Kong SAR -0.001 0.193 (-0.317;0316) 0.601 0304 * (0.101;1102)
Hungary 0.163 0.109 (-0.015;0342) 0.204 0.126 (-0.004;0412)
Indonesia 0.020 0.481 (-0.771;0812) 0.119 0.313 (-0.396;0633)
Islamic Rep. of Iran 0.103 0.134 (-0.118;0324) -0.115 0.169 (-0.393;0163)
Israel 0.108 0.189 (-0.203;0419) 0561 0.174 **  (0.275;0848)
Japan 0400 0.130 ***  (0.187;0614) 0.256  0.155 (0.001;0511)
Jordan 0498 0.158 ***  (0.239;0757) 0.011 0177 (-0.28;0.303)
Korea 0.204 0.326 (-0.333;0741) 0.671 0276 ** (0.216;1125)
Rep. of Kuwait 1196 0.123 **  (0.994;1399) -0.271  0.348 (-0.843;0301)
Lebanon -0.031 0.219 (-0.392;033) 0.267 0.156 * (0.01;0525)
Lithuania 0.144 0.090 (-0.004;0292) 0.270 0.115 **  (0.081;0459)
Malaysia -0.712  0.244 ** (-1.113-0.312) 1124 0535 **  (0.244;2005)
Malta 0.086 0.091 (-0.063;0235) 0.007 0.097 (-0.152;0166)
Mongolia -0.063  0.529 (-0.933;0807) 0562 0575 (-0.384,1508)
Oman -0.199 0.215 (-0.553;0155) -0.111  0.259 (-0.538;0316)
Palestinian Nat'l Auth. 0.128 0.144 (-0.109;0364) 0.171 0.203 (-0.162;0505)
Qatar 1.065 0.119 *** (0.87;126) -1.836  0.123 *** (-2.038:-1.634)
Romania 0.119 0.155 (-0.136;0374) 0.242 0.153 (-0.009;0494)
Russian Federation 0.467 0.150 *** (0.22;0713) -0.153 0.129 (-0.365;0059)
Saudi Arabia 0.223 0.243 (-0.177;0623) -0.457 0.338 (-1.013;0099)
Scotland -0.193 0.131 (-0.409;0022) 0.868 0.171 **  (0.587;1148)
Serbia 0243 0.102 ** (0.076;0411) 0.182 0.158 (-0.078;0442)
Singapore 0.182 0.101 * (0.016;0348) 0,510 0.157 ** (0.252;0769)
Slovenia 0.145 0.154 (-0.109;0398) 0.335 0212 (-0.014;0685)
Thailand 0.284 0.221 (-0.079;0647) 0.718 0.239 ** (0.325;1111)
Tunisia 0.520 0.202 ** (0.187;0853) 0.239 0.392 (-0.406;0885)
Turkey 0.115 0.168 (-0.162;0392) 0.096 0.174 (-0.19;0.382)
Ukraine 0423 0121 **=*  (0.223;0622) 0.103 0.167 (-0.171;0377)
United States 0.091 0.115 (-0.098;028) 0462 0109 *** (0.282;0641)

Note: Clustered standard errors (SE) are in itallast scores is our dependent variallleeach countrylevel first
stage analysis, test scores are estimated from 5 plausible vaiaels.countrylevel regression controls faeacher
and class characteristics and subject dumnfigs< 0.1, ** p < 0.05, **p < 0.01
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The interpretation of the estimated coefficients from our-§ftagje countrjevel
models is explained on the example of Bahrain. As mentjaghedmodernteaching index
corresponds to the share of teaching time in a classroom devoted to modern teaching methods.
In Bahrain, students experience modern teaching methods to be used 54% of the teaching time
in a class (see Table 2 in Chapter 4). The estimatdfioteet of the impact of modern teaching
methods on student performance is 0.629 (see Tadid®w). This means that when a student
experiences an increase in the exposure to the modern teaching methods by 0.1 (i.e. 10
percentage points from a currentééof 54% to 64%), it results in 0.1 x 0.629 = 0.0¢2ts
increase in the student performance. As student test scorestavetardized to have zero mean
and standard deviation of one in the full sample within a cpuwe can interpret this 0.0629
points increase as @&29% of standard deviation increase in the mean student performance.
Furthermore, a Xpercentage point (0.1) change in the use of modern teaching methods can be
translated into 4:30 minutes in a-ABnute class. The same interpretatiapplies to the
estimated coefficient of the impact of traditional teaching methods on student performance,
holding modern teaching methods constant.

Our results for the Czech Republic and the USansistentvith theprevious literature.
In case of the€Czech Republicywe found no effect of moderr traditional teaching methods
on student performancén the case of the United States, our results suggest positive and
significanteffect of traditional teaching practices on student achievement wbikffect of
modern teaching methods on student test scores. This is in line with previous stuthies for
Czech RepubligKorbel & Paulus 2018and the Wited State{Schwerdt & Wuppermann
2011;Bietenbeck 2014), respectivelp.case of Bietenbeck (2014) and Korbel & Paulus (2018)
studies, his should not be a surprisesthe same strategy wédlowed, andthe same data was
used Our estimates may slightly differ due to a differen¢ aé weights for international
comparison anthe factthatthedataset was treated a bit differenffyne promotion of modern
teaching practices in the US does not seem t@beatedby our findingswhen lookingsolely
at student performance. However, Bietenlde§R014)resultssuggests that modern teaching
practices can contribute to development of otstedentskills. Unfortunately,due to data
availability, we could notg@form such analysis for a3 countries

Furthermore, our findings show that traditional teaching methods have pesface
on student performance while modern practices have no effect on student results in Australia,
England, Scotland, Hong Kong, Korea and Taiwan. Previous research did not investigate these
countries separately, but there exists one study (Bietenbeck 20ith) paoled a sample of 9
advanced economiemd founda positive impact of traditional teaching methods on student
performance. In case of Australia, England, Scotland, Hong Kong, Korea and Taiwan o
resultscorrespondvith Bietenbeck (2014However wefoundratheropposite resultg case
Japan and Singapgre whi ch wer e al so i ncl urndocas ofidapant he B
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we foundtraditional teaching practices having no effect on stied@est scoresvhile modern
teaching methods kia a positive effect on studestdest scoresin Singapore, our results
indicate thathebothmodern teaching practicaad traditional teaching practiceavepositive
effect on studest test scoresbut the effect is stronger for traditional teaching methdiss,
our results suggeghat the patterfiound by Bietenbeck (2014annot be generalized &l
advanced economies.

Other studie®n this topicfollowed the same empirical strategy but definedheay
practices differentlyin case otsrael,ourresults suggestositive effect of traditional teaching
methods on student performarnwkile no effect of modern teaching methodsis ispartially
in line withthe findings ofLavy (2016), who used national panel data on students who were in
fifth grade in 2002 and eighth grade in 2005 and tested in four suljestg.(2016) reports a
positive impact oboth modern and traditional teaching practices on student perforniance
Israel His results suggest the effect is larger in case of traditional hgaetathods and specific
to students from low socioeconomic background in Isd@etontrast,our results reveal a
positive effect of traditional teaching methods on student performance but no effect of modern
teaching methodsl s r arefdrnd gromoting rduction in the use of traditional teaching
methods does not seem tofhlly validated by our result$uture research should clarify the
role of modern teaching methouitsdevelopment of other studen#kills.

Our results can be grouped as follo@smparingour results fromindividual country
level analyss, we identified the followingeffects of modern and traditional teaching methods
on student performance. First, somecountries(10), there was found postive significant
effect ofmodernteaching practicesn student performance: Bahrain, Bosnia and Herzegovina,
Japan, Jordan, Kuwait, Qatar, Russian Federation, Serbia, Tunisia and Ukraine. On the other
hand, our results suggest thatditional teaching nethods positivelyimpact student
performance irthe following countries (12)Australia, Taiwan, England, Hong Kong, Israel,
Korea, Lebanon, Lithuania, Malaysia, Scotland, Thailand and thelrUgajority of the
aforementioned countries except for Malayarad Qatar, we found no effect of the other
(traditional or modern) teaching method on student performance, respectively.

In Qatar, our results suggest that modern teaching metiawe a positive effect on
student so test scores w Is i negatively ringpakcis t student a |
performance. In Malaysia, we foungbositive effect of traditional teaching mettsmoh student
performance and negative effect of modern teachingrdethem st udent sé t est

Furthermore we haveidentified both modern and traditional teaching methaao
positivelyimpactstudent performanda two countries: Colombia and Singapdr®wever,in
both caseshe effect of traditional teaching methoals studerdg fest scores istronger We
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may interpret that higher use of modern and traditional teaching practices will have positive
effect on student performance, but the effect is stronger for traditional practices.

Last but not leastnialmost halof the countries (19) in our sample, we found neither
modernnor traditional teaching practicéshave any effect on student performance. This is the
case of Armenia, Botswana, Cyprus, Czech RepuBhbgypt, El Salvador, Georgia, Ghana,
Hungary, Indonesia | r an, Mal t a, Mongol i a, Oman, Pal e:
Arabia, Slovenia and Turke¥his is in line with some previous studies which fomedeffect
of both modern and traditional teaching practices on student performance in the Netherlands
and in the Czech RepubliKlaveren 2011 Korbel & Paulus 2018 Unfortunately, the
Netherlands did not participate in our wave of TIMSS testing for -ggiders what makes it
i mpossible to validat eOne€possibe explanatismhyrneeffect t s 1 n
was identified isasmall variation within student observations. Our model explores the within
student betweenubject variation, and it could be that there is guidance for all teachers within
a given school or regmin regard to teaching methads

To summarize, our findingsuggest various impacbf either modern or traditional
teaching methods on student test scquesitive effect, no effect or negative efteltanslating
this into policy recommendationsnicountries where positive effect of modern teaching
practices was identifiedthese countries are suggestedrdther promote studententred
modern teaching methods, such as working in groups or relating what are students taught to
daily lives, in order tomprove student test results in international tests.

On the other handh countries wherepositive effect otraditional teaching methods
student performance/as found it can be recommended to promote the use of traditional
teaching methods, such passive lecturstyle teaching or memorization of formulas, in order
to improve student performance in standardized.t@$te recommendations are even more
pronounced in countries where the other teaching méthodern or traditionafave negative
effed of st ude n tFeréhe ereainingpcountaes, me effect of both modern and
traditional teaching methasan student performance was identified.

5.2 Testing the existence of across country differences

As discussed, our results suggest there exists variation in the effect of randdraditional
teaching methods on student performamo®ss countries his is our first hypothesis that the
causal effect of moderfor traditional)teaching methods onustent test scores differs across
countries. It is a prerequisite for our further investigation of the differences across countries.
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The first hypothesisvas tested in the following way.ooking at modern teaching
methods separatelyorf each pair of counes, the author calculated whether the respective
coefficients are significantly different from each oth&able6 abovereports 90% confidence
intervals for the modern teaching index in each coumifferences between the estimated
coefficients of the effect dfaditional teaching methods across countaestested in the same
way and also presented in the Table 6

The following patterns were identifiedGenerally, our results suggest significant
differences in the effect of modern teachingmettwosh st udent sdé test scor
in our sample. First, Europe is quite homogenous with observed no effect ohnealgting
met hods on studentsd performance. Second, A
coefficients than European countries. Similarly, Middle East countries tend to have higher
estimated effect of moder mscoescsaching practice

Last but not least, there exists several countries which significantly tidfartherest
in our sample. The estimated effeétmodern teaching practices on test scores in Qatar and
Kuwait is significantly larger than inall countries, while nibbeing distinct from each other.
Similarly, the effect is significantly larger in Bahrain, Bosnia and Herzegovina and Jordan than
in majority of the countries. In contrast, in Malaysia the effect is significantly lower than in vast
majority of the countgs from our sample.

Looking attraditional teaching practices, we can also observe significant differences in
the effect of traditional teaching practices on student performance across countries. For
instance, the effect of traditional teaching practmesest scores in Qatiarsignificantly lower
than inall countries in our samplélso, the estimated effetdundin Scotlandand Englands
significantly higherthan invast majority of countrieandin many Middle East countries,
respectively.

To conclude, significant differences in the effect of modand traditional teaching
practices on student performance were identified between individual coubtessiptive
statistics of the estimated effect modern and traditional teaching practices on student
performance from firsstagecountry:level analysis are presented in Taflbelow.

® For our purposes, informal testing of the Hypothesis 1 is fine. In order to test the Hypothesis 1 formally, it would
be necessary to pool the data for all countriesttegeand interact the modern and traditional teaching methods
indexes with country dummies. Then, we would test whether the coefficients corresponding to these interactions
differ or are the same for any pair of countries. However, this is impossiblértpdactice as our datasets slightly

differ between countries in our sample.
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Table 7: Descriptive statistics of dependent variables in the secorglage international
analyses

Dependent variable Min Max Mean SD

Estimated effect omodernteaching practices
on student performance from firsttage
country-levelanalyses -0.712 1.196 0.210 0.307

Estimated effect ofraditional teaching
practiceson student performance from first
stagecountry-levelanalyses -1.836 1124 0.202 0.438

5.3 Second-stage analysis: investigating across country
differences

This work contributes to scarce literatuimevestigatingthe effect of modern and traditional
teaching methods on student performance. aienot selective ta particular country but
performthe analysiseparatelyor all 43 countries for which data is availateorderto present
amore consistent evidencAs discused inthe previous setion, greatvariationin the effect
of modern ¢r traditional) teaching methods observedicross countriesvhich motivates us
to investigatdurther why do modern(or traditional) teaching methodkave different impact
on student performance across count(idgpothesis 2)Our aim is to identify patterngrom
the countrylevel analyss which could possibly explain the international differences

In the secongtage analysisheindependent variable is the estimated eftéechodern
(traditional)teaching practices on test scores in the given countrythiefirst-stageanalysis
Our dependent variables the secongtage analysigre country characteristics, including
institutional, educational and cultural charactersstitandard errors of the estimated effects of
teaching methods on student performance are used as weights to account for varying precision
of countrylevel estimates.

5.3.1 Across-country differences: modern teaching methods

The secongtage model investigates the international differences in the effect of modern
teaching methods on student performaridee particular choice of independent variaktes
based orprevious literaturénvestigatingthe differencesn the role of nedern and traditional
teaching methodsn student performance in general not focusing on a particular teaching
method Furthermore, economic intuition agseidin identification of possible patterns and what
could possibly explain thdifferencesin the rde of a particular teaching method on student
performanceacross countries he aithor collected unique dataset containing 28 variables on
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country characteristi¢sincluding educational system institutiorend cultural aspectsas
discussed iprevious chpters

As explained, w were facing several challengegiséing literature did not provide
strong evidence of what country characteristics are the most relevant ones and our number of
observations (number of countries) is limitétdus,Bayesian model araging (BMA) method,
which deals with model uncertaingndtackles the abovementioned issues, assisted us and
supported oupreferredmodel choice.

BMA unambiguously suggest the following two explanatory variables to be included in
the true model: cultural dimension uncertainty avoidahbf¢A) andgross domestic product
per capita measuredin PPP (GDP_PPB. Furthermore, it suggests mean educational
achievement in years in a given countmygan_y_schopto be included in the true model with
a posterior inclusion probability over 309%dore detailecabout BMA results can be foural
the next session.

Table 8: Results from seconestage international analysis explainingnternational
differences in the estimated impact of modern teaching practices on student

performance
Estimated effect of modern
teaching index
Independent \ariable (1) (2)
Uncertainty avoidance index 0.008 *** 0.008 ***
0.002 0.002
Purchasing power parity (GDP per capRRP) 0.00001 *** 0.00001 ***
0.00000 0.00000
Mean educational achievement (years) -0.048 ***
0.015
No. of observations 38 38
Rsquared 0.466 0.594

Note: Standard errors (SE) are reportedtatics Standard error®f the estimatedeffect of
the modern teaching practicesn student performancérom the first-stage countrylevel
analysisare used as weight$ p < 0.1, ** p< 0.05, *** p < 0.01

Our preferred model specification is based on BMA method and contains the
aforementioned three variables: cultural dimension uncertainty avoid&idg),( gross
domestic product perapitg measuredn PPP GDP_PPB and meamducational achievement
in years (nean_y_schobl Estimation results from the two best models are presented in Table
8.

The interpretation of the coefficients is not so straightforw@nde to a complex
interpretation of the coefficients, our contributi@rather that our results suggest which
country characteristics may explain the differences across countries in the effect of the use of
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modern teaching methods on student test scores and the direction of thdtesfatiportant
to bear in mind thadur dependent variable is the estimatéidct of modern teaching methods
on student test scores in standardized tests obtained in tredgstcountrfevel analysis. We
calculated that it has a mean of 0.210 and standard deviation of 0.307 (seé ihablapter
5).

Looking atthesecondstage analysis, the coefficients can be interpreted as follows. For
instance, | etds | ook at wuncertai msunmaizedi danc
using a 100 points scale. 28-point increase in #uncertainty avoidance inde.§ from 50
to 70), i.e. about one standard deviation increase in the irderunts for a 0.@x 20 = 016
points increase in the estimated effect of modern teaching on student performance in a country.
This corresponds to about half of the standard devig&®) of the estimated firsstage
coefficient what is a sizable effect.

Similar interpretation apps for the remaining coefficients1 case othe mean years
of schooling, a ointincreasen the mean length of schooling.¢ from8to 10years), which
is about one standard deviation, accounts(f0r048 x 2 =-0.096 pointschangein the
estimate effect of modern teaching practices on student test sddrisscorresponds to about
negativeone third of thestandard deviatioaof the estimated firsstage effectLastly, in case of
purchasing power parity (PPP), a@0-point increase in the PP&.¢. from 10000 to 34000),
i.e. about one standard deviation increase in the variable, accounts for a 0.000000x=24
0.24 points increase in the estimated effect of modern teaching on student performance. This
effect corresponds to almost one stadddeviation of the estimated firstagecoefficient
These are sizeable effects.

Our results suggest that uncertainty avoidance as a cultural dimesgositively
related tothe estimated effect of modern teaching methods on swudist scores in
standardized tests from the fisthge countnfevel analysis. As explained, uncertainty
avoidance expresses how people acoepertainty towards futur@Hofstede Insights 2020)
Countries with high uncertainty avoidance levels exhibit more rigid codes of behaviour and
have strong institutions in plagdofstede Insights 2020%uch societiegy/pically do not accept
deviation from accepted codes of behaviour. In other wordsditates institutional and
behavioural rigidity in a given country.

Thus, ourfindings indicatethat in more rigid countries thetends to bea stronger
positiveeffect of modern teaching methods on student performance. Using common sense, this
finding is intuitive In countries wher@eoplefollow more rigid codes of behaviour, modern
teaching methods such as working in groups can be perceiaedeager method andasily
draw st udent s opostitely ieflugnce thair testrsabres. h u s



Furthernore, our results suggest that purchasing power parity positively influences the
effectof modern teaching practices on student performatmeaever, this variable serves more
as a control variable and the effect seems to be driven by rich Middle Eastexyunbst
specifically Qatar and Kuwait.

Lastly, we found that level of education, i.e. the mean years of schooling in a given
country, is negativelyelatedto the estimated effect of modern teaching methods on student
test scores in standardized tedtscan be interpreted that the estimated effect of modern
teaching methods on test scores is higher in less educated economies. This effect is also
intuitive. In less educated countries, modern teaching methods, such as working in groups or
relating whatare students taught to their daily lives, may be viewed as a more unique teaching
practice and easily draw studieflnenceét waddretind & «
performance.

To conclude, w found thatone of cultural dimensionplays an important role in
explaining the across country differencess t he r ol e of modern teach
test scoresMore specifically,uncertainty avoidancas a cultural dimensionis positivdy
related tothe effect of modern teachinggetices on student performandéodern teaching
methods might be more unique imore rigid countries(i.e. higher values of uncertainty
avoidance indexand thus their effect on student performance can be more pronolimced.
countries with high uncertaptavoidance levels people prefer clear order, strong institutions
and incline towards rigidity. For instance,our sample, the following countrieghibit high
levels of uncertainty avoidaneath values over 80Malta, Ukraine, Russia, El Salvador, Japa
Serbia, Romania, Armenia, Slovenia, Bosnia and Herzegovina, Turkey, Georgia, Korea,
Hungary and IsraelOn the other hand, countries with low uncertainty avoidance index are
more relaxed and easily tolerate deviation from norms. They appreciate ionauadi believe
that rules which do not work should be changed. For instance, low uncertainty avoidance
countries (0 up tdb0) are Singapore, Hong Kong, England, Scotland, Malaysia, the US
Indonesiaand Lebanon

5.3.2 Across-country differences: traditional teaching methods

In this work along withmodern teaching methodge alsoinvestigate the differences in the

role of traditional teachi ng melhdiderdosdendifim st ud
what country characteristics may explain the differences in the role of traditional teaching
practices, we performed @marate BMA analysis. Unlike in the case of modern teaching
methods, the resultge less straightforwardnd the best models do not provideudy strong

evidence which variables to include along with GDP per capigasuredn PPP.For more

details, ee Chapter 5.4.4.
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Table 9: Results from seconestage international analysis explaining international
differences in the estimated impact of traditional teaching practices on student

performance

Estimated effect ofraditional teaching index

Independent \ariable

1)

)

@)

(4)

Purchasing power parity -0.00001 *** -0.00001 *** -0.00001 *** -0.00001 ***
(GDP per capita, PPP)  0.00000 0.00000 0.00000 0.00000
Uncertainty avoidance -0.010 *** -0.012 ***
index 0.002 0.003
Control of corruption 0.296 ***
0.073
Advanced economies 0.468 ***
0.125
Lifeexpectancy (years) 0.048 ***
0.012
No. of observations 43 43 38 38
R squared 0.439 0.414 0.666 0.496

Note: Standard errors (SE) are reportedtatics Sandard errors othe estimatedeffect of the
traditional teaching practicesn student performancérom the first-stage countryevel analysis
are used as weightg p < 0.1; ** p < 0.05; *p < 0.01

Estimation results investigating the differences in the eféédraditional teaching
methods are presented in TaBleAs the evidence is not entirely straight, we report the results
from best 3 models and a model includiragiablesGDP_PPPandUNA, asthe latter variable
is suggested to be one of the most important explanatory variables by BMA. Furthermore,
cultural dimension uncertainty avoidandgNA) is preferred when taking into consideration
correlation between variabless argued in Chapter 5.4%he interpretation of the coefficients
is the same as in case of the seestadje international analysis explaining the differences in
the effect of modern teaching methods in previous session.

Our results suggesthat GDP per capitaneasured ipurchagg power parity (PPR¥

negatively correlated witht h e

effect

of t he

traditional 1

performance. However, we take this variable more as a control variable, as the effect seems to
be driven by rich Middle East countries, nayn@atar and Kuwait.

In addition, the findings suggest thatcertainty avoidance as a cultural dimensgn

negativelycorrelated with h e
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mat ed
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scores.As explained, his finding isintuitive. In countries with low uncertainty avoidance
index, i.e. in countries which are more opeimdedand do not require peopleflow a rigid
code of behaviouyrtraditional teaching methods such as lecturing can be perceived as a more

uniqgue methd and easi

y dr aw

student séb
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attention

test scores. In other words, in more rigid countries ther®isex effect of traditional teaching

methods on student performance.
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In case otontrol of corruptior{corrup), advanced economi¢advancediclassification
and life expectancy at birttife) we find a positive correlation withthe effect of traditional
teaching practi ces Indact ttesewariables @res stranglyscbrrelstedo r e s
between each ber, see Appendix, and thus thempactis very similar. Furthermore, the first
two variables are negatively correlated WitNA and thus we prefddNA out of these three
variablesLooking at the positive estimated effect of advanced economies, oungfiisdn line
with Bietenbeckob6s study (2014) who suggests
on studentsd performance in a pooled sampl e
he performed this analysis as a robustness check amétdimbk at the countries individually.

5.3.3 Policy recommendations

In conclusion, we have identifiathcertainty avoidance askey country characteristic which
assis$ in explairing the international differences in the effectbaith modernand traditional
teaching practices on student performance in standardized tests.

We have identified that uncertainty avoidance is positively related to the effect of
modern teaching methods onustent s 6 t drarslating thie rinkos policy
recommendationspur resultswould suggestthat policy makers incountries with higher
uncertainty avoidance index shouldther promote modern teaching methods in order to
improve student performance. Thesountries prefer planningheadand rigid codes of
behaviour e.g.Qatar, Kuwait, Russia, Bahrain, Japan, Jordan, Serbia or Ukraine.

On the other hanaur findings indicate that uncertainty avoidance is negatively related
to the effect of traditionakta c hi ng met hods o mlicsnakes acountse8 t e st
with low uncertainty indexi.e. more flexible countries who easily tolerate deviation from
norms,will more likely benefit from the promotion of traditional teaching methods in order to
improve student achievement in standardized.tébie latter policy recommendation applies
for instance, in England, Hong Kong, Malaysia, Scotland or the UniteglsStat
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5.4 Robustness checks

5.4.1 First-stage analysis: robustness to alternative definitions of teaching
practices

In the firststage analyses,eperform a robustness cheitlat ourestimates from country level
analysesire robust to alternative measuoéseaching practices and not sensitive to a particular
choice of measuremerwe follow Bietenbeck (2014) andorbel & Paulus (2018).

First, wedefine analternativespecificationof theteaching indexA modern practice to
solve complex problems in math aattaditional teaching method reading textbowmkscience
is added respectively In vast majority of countrie§77%), our results are robusand the
measured effestexhibit the samesign andstatistcal significancelevel. These results are
available per request.

Second, we address possible misspecificatioteaching practicavork problems on
your ownasonecan consideit aseithertraditionalor modernteaching methoch a different
situation. Thus, wereplace this practice with writing equations and functions in math and
reading textbooks in science classes. Again, we obtain alike results in most cdrontriear
sample(74%). Results are available per requé¥e cdl for future research to clarifthe exact
effect and role of individual dimensions of teaching indedin particular contexts.

Last but not leastye includedother teaching methods our firststage countrjevel
analysissuch as reviewing homewodk having testThe focus of this work is to examine the
effects of modern and traditional teaching methods on test scores and then compare the results
internationally. We obsenagpositive correlation betweehe current level of the usemidern
and taditional teaching practices a classroonon a country level which inquisehow our
results should be interpreted. In our couséyel preferredmodel specification we include
both traditional and modern teaching methiodiex in the same regressiorur@oefficiens of
interestareinterpreted as the effect of the increase in modern / traditional teaching methods on
student performance, holding traditional / modern teaching methods constant. In this scenario,
we do not consider increase in other clagsr practices such as reviewing homework and
having a quiz or increase in modern and traditional teaching methods at the cost of the other
practices. Thusin practice,adding other teaching methods in the regression along with
traditional andnodernteachng methodsvould mearthatthetotal teacher productivitpeeds
to increaseSuch a model specification serves as an additional robustnessThiscknalysis
was performed only for countries where data is availaRbsults from these unreported
regressns were similar to our main model specification.
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5.4.2 First-stage analysis: complementarities between modern and
traditional methods

As discussed above, we argue that modern and traditional teaching practices are
complementary. This isupported by the fact that positive correlation between modern and
traditional teaching methodssed in a classroomas observed or all countries in our sample
However,as someprevious studies suggest thesaching methodso be complementary
(Klaveren2011;, Schwerdt & Wuppermann 2013ye have estimated the regression for solely
modern teaching methods and solely traditional teaching methods. In thesersaghent
models ona country level,a dropin the size of the coefficiemtwas observedvhen bah
methods are included in vast majority of countries, meaning that both teaching methods are
inter-related and each method captures a part of the effect of the other method.otihus,
preferredmodelspecificationincludes both teaching methods.

5.4.3 Second-stage international analysis: Bayesian model averaging
(BMA)

As explained, it is not known in advance what country characteristics should be included in our
secondstage model explaining the international differenceghe effect of modern and

tradi ti onal teachi ng pr decausen@specifichiteratureexistssnThus,6 t e
we performBayesian model averaging (BMApethod which assists us with aariable
selectiorand aparticular model choicdBMA is followed separately for nuern and separately

for the effect otraditional teaching practiceShe method tackles the challenges we are facing:

(2) limited evidence about what variables should be included in the true model and (2) limited
number of observationBMA methodprovides weighted average of all possible combinations

of models justifying a particular model choice (Zeugner, 2011; Banner & Higgs 2017)

We choose a default option of model averaging usBlglS package in Ro examine
the ability of 28 potential variables to predict the differences in the effect of madern
traditional teaching methods on student test scores across couftivesing et al. 1999;
Zeugner, 2011 We divideour dependent variable by the esdted standard error from the
first-stage countnjevel analysis as Bayesian model averaging does not allow including
weights.

First, looking at the international differences in the modern teaching methedsstlts
of BMA arepresented belowndsugget two variables to be unambiguously included in the
true model: cultural dimension uncertainty avoidaridBlA) and gross domestic product per
capitg measuredn PPP GDP_PPB with posterior inclusion probabilities (PIP) of 95.3% and
82.6%that a given vaable belongs to the final modelespectively(Hoeting et al. 1999)
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Furthermorethe BMA suggests mean educational achievement in years in a given country
(mean_y_schobpto be included in the true model with a posterior inclusion probability 33.9%
SeeTablell and Figure2. Additionally, the results show that the model size should be around
3.5 variables, see FigutelLastly, the method offers graphical analysis suggesting a particular
model inclusionmore details can be found in Figure 2

The best model includecultural dimension uncertainty avoidandg¢NA) and gross
domestic product per capitmmeasuredn PPP GDP_PPBH with posteriormodelprobability
(PMP) of 18.3%indicating what proportion of total PMP the top model accounts for. The
secad-best model indicatethe two aforementioned variables along with mean educational
achievement in years in a given countnye@n_y schoplwith a similarPMP of 16.5%, as
shown in Tablel2. We present these two models withdbéree variables as oureferred
model specifications of the weighted least squares (WLS) model in this work.

Furthermore, these three variables are included in majority model mass. The BMA
results also suggessign of the coefficients.e. sign certaintyl'he valueonein thelast column
in Table 1lindicates a positive sigof the estimatedoefficient valuezerosuggests a negative
sign. We can see thaNAandGDP_PPPis suggested to have a positive sign in the true model
in all cases whilenean_y_schoastimates indicat® have a negative sign.

In regard to other variables, BMA method indicates that the proportion of migrant
population of total populatiomigrant_stock and current level of modern teaching practices
used in a classroorm@lex_modito be included in the true model with PIP over 15%, see Table
12. However, it is important to highlight that these additional variables are usually not in the
model at the same time. For instance, the thest model include&INA and migrant_stock
replacing GDP_PPP Thesdatter two variablesre strongly correlatedf 0.82 and thus, it is
preferrable to work witltGDP_PPPwhich exhibitshigher values of PIRhanmigrant_stock
Similar reasoning applies in casetloéindex_modrariableappearing in théourth-best model
which includes UNA, GDP_PPP amdlex_modnstead oimean_y schooAgain,we observe
a relatively strong correlation 0f0.431 and thereforewe preferto work the variable
mean_y_schoohstead oindex_modvhich exhibitsa higherlevel of PIP.

To concludeBMA deals with model uncertainty issue and supports us with a particular
variable selection and a preferred model choice in the sestagd analysiddowever, due to
complexity of interpretation of model averaging methodpeeided to present results of WLS
modelin thiswork.
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Table 10: BMA : model diagnostics
Mean no. regressors Draws Burnins Time
3.50 3,000 1,000 0.32 secs
No. models visited Model space 2"K % visited % topmodels
507 2.70E+08 0.00019 100
Corr PMP No. obs. Model prior g-prior
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52



UNA
GDP_PPP
MEAN_Y_SCHOOL
MIGRANT_STOCK |
index_mod
CORRUP ¥ I E
LIFE 4
ADVANCED | = | | i
POPUL | 5 |
MORTALITY | H:H
XBLESS | | lll i 1
oIL '
PD i HE A
AGRI i [l
POST_COMMUNIST | I | el
EXIT_EXAM | | |
NEW_ASIAN_VALUES | | | |
INDIV _| |
PROP_PRIM_PRIVATE | [
NURSERY (B |
URBAN Vool
GOV_EXP_ON_EDU | |
POL_STABILITY I | I |
EMPHASIS M S| |
DENSITY _| [ ]
MAS |
FEMALE EMPLOYM
AREA |

[ T | T T T T T T ..
0 0.18 0.35 0.46 057 065 073 082 09 096

Cumulative Model Probabilities

Figure 2. BMA: model inclusionbased on best 224 models

Table 11. Marginal posterior summaries of coefficient under BMA

Independent variable  PIP Post mean Post SD Cond. Pos. Sigt
UNA 0.953 0.043 0.015 1.000
GDP _PPP 0.826 0.000 0.000 1.000
MEAN_Y_SCHOOL 0.339 -0.085 0.134 0.000
MIGRANT_STOCK 0.289 0.020 0.034 1.000
index_mod 0.173 1.088 2.727 1.000
LIFE 0.091 -0.008 0.032 0.000
MORTALITY 0.076 0.000 0.006 0.719
CORRUP 0.066 -0.047 0.213 0.000
POST_COMMUNIST 0.059 -0.003 0.181 0.225
PD 0.058 0.000 0.004 0.684
ADVANCED 0.058 -0.049 0.268 0.000
POPUL 0.056 0.000 0.001 0.763
ARGI 0.055 0.001 0.005 0.933
NEW_ASIAN_VALUES 0.051 -0.021 0.166 0.000
GOV_EXP_ON_EDU 0.048 0.004 0.048 0.720
NURSERY 0.044 0.002 0.131 0.450
DENSITY 0.040 0.000 0.000 0.550
OIL 0.039 0.001 0.008 0.983
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EXIT_EXAM 0.034 0.027 0.198 1.000

EMPHASIS_M_S 0.029 -0.001 0.089 0.364
INDIV 0.027 0.000 0.003 0.400
PROP_PRIM_PRIVATE 0.024 0.000 0.003 1.000
X6LESS 0.017 -0.015 0.153 0.000
URBAN 0.016 0.000 0.003 0.367
MAS 0.012 0.000 0.002 0.000
FEMALE_EMPLOYMEI 0.008 0.000 0.003 0.167
POL_STABILITY_|I 0.008 0.000 0.029 0.652
AREA 0.002 0.000 0.000 0.800

Table 12: Overview of inclusion of TOP 10 models under BMA

Variable TOP1 TOP2 TOP3 TOP4 TOP5 TOP6 TOP7 TOP8 TOP9 TOP 10
index_mod 0 0 0 1 0 0 0 0 0 0
EXIT_EXAM 0 0 0 0 0 0 0 0 0 0
PD 0 0 0 0 0 0 0 0 0 0
INDIV 0 0 0 0 0 0 0 0 0 0
MAS 0 0 0 0 0 0 0 0 0 0
UNA 1 1 1 1 1 1 1 1 0 1
NEW_ASIAN_VALUES 0 0 0 0 0 0 0 0 0 0
POPUL 0 0 0 0 0 0 0 0 0 0
AREA 0 0 0 0 0 0 0 0 0 0
DENSITY 0 0 0 0 0 0 0 0 0 0
URBAN 0 0 0 0 0 0 0 0 0 0
LIFE 0 0 0 0 0 0 0 0 0 1
MORTALITY 0 0 0 0 0 0 0 0 0 0
GDP PPP 1 1 0 1 1 1 1 1 1 1
GOV_EXP_ON_EDU 0 0 0 0 0 0 0 0 0 0
EMPHASIS M_S 0 0 0 0 0 0 0 0 0 0
NURSERY 0 0 0 0 0 0 0 0 0 0
X6LESS 0 0 0 0 0 0 0 0 0 0
POST_COMMUNIST 0 0 0 0 0 0 0 0 0 0
POL_STABILITY_| 0 0 0 0 0 0 0 0 0 0
CORRUP 0 0 0 0 0 1 0 0 1 0
ARGI 0 0 0 0 0 0 0 0 0 0
FEMALE_EMPLOYME 0 0 0 0 0 0 0 0 0 0
MIGRANT_STOCK 0 0 1 0 1 0 0 1 0 0
OIL 0 0 0 0 0 0 0 0 0 0
PROP_PRIM_PRIVAT 0 0 0 0 0 0 0 0 0 0
MEAN_Y_SCHOOL 0 1 0 0 0 0 0 1 0 0
ADVANCED 0 0 0 0 0 0 1 0 0 0
PMP (Exact) 0.183 0165 0.112 0.067 0.038 0.030 0.027 0.026 0.026 0.022
PMP (MCMC) 0.085 0101 0.064 0.048 0.029 0.016 0.001 0.009 0.003 0.038
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5.4.4 Second-stage international analysis: Bayesian model averaging
(BMA) for traditional teaching practices

In the previous partve have performed BMA method in order to find out the most important
explanatory variables which should be included in the true model explaining the differences
across countries the role oimodernt eachi ng practices on.tetudent
differences across countries in the roldratlitional teaching methodsiight be explained by

different country characteristics which shoud@ included in the true model. Therefore, the

BMA analysis was performed separately for traditional teachinpadeand theoutcomesare

reported belowsee Figures 3 and 4 and Tableslb3

The findings ardess straightforward than in the previous case. Biéthodclearly
suggest only one patrticular variablto be included in the true model: gross domestidymb
per capita, measured PPP GDP_PPB with posterior inclusion probability (PIP) of 95.1%
see Table 14Furthermore, BMANdicatesuncertainty avoidanceJNA) with PIP of 41.6%0
be included in the true model. In additji@rsuggestsontrol of corruptiongorrup), advanced
economies classificatiorm@vanced, infant mortality rate as per 1,000 live birtmsqttality)
and life expectancy at birthife) to be included in thede model with PIP over 15%.

However, these variables are usually not included at the same time in the best models
Our intuition advises these variables are correlated. In fact, we observe rathe(retgatiye)
correlations: 0.78 betweasorrup andadvanced -0.53 betweertorrup and UNA, and-0.42
betweenadvancedand UNA, see Appendix. Thus, we follow similar reasoning as in the
previous case and prefeNA variable to be included in our true model out of these three, as
its PIP exhibits highest valug# 0.416 see Table 14

In case of mortality, the BMA method providasclear suggestions as PIP value is quite
high of 23.7% but the variable is included only in models with posterior model probability
(PMP) less than 3%Similarly, BMA method does nadtrongly support variabléfe to be
included in the true moddPIP of the variable is ové6%but PMP of the best models in which
it appears is onlground 5%.

To conclude, BMA method unambiguously suggests only vari@gi®_ PPPto be
included in the true model. Then, we can argue WidA is the next important variable.
However, support for any additional variables is limited
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Figure 3: BMA: model size and convergence (international differences in the estimated
effect of traditional teaching practices on student test scores)

Table 13: BMA : model diagnostics (international differences in the estimated effect of
traditional teaching practices on student test scores)

Mean no. regressors Draws Burnins Time

3.72 3,000 1,000 0.31 secs
No. models visited Model space 2"K % visited % topmodels
698 2.70E+08 0.00026 100

Corr PMP No. obs. Model prior g-prior

0.942 36 random / 14 UlP
Shrinkagestats

Av=Q0973
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Figure 4: BMA: model inclusion based on best@l models (international differences in
the estimated effect of traditional teaching practicesn student test scores)

Table 14: Marginal posterior summaries of coefficient under BMA (international
differences in the estimated effect of traditional teaching practices on student test scores)

Independent variable PIP  Postmean PostSD Cond. Pos. Sign

GDP_PPP 0.951 0.000 0.000 0.000
UNA 0.416 -0.019 0.026 0.000
CORRUP 0.379 0.758 1.057 1.000
ADVANCED 0.311 0.902 1.487 1.000
MORTALITY 0.237 -0.015 0.031 0.000
LIFE 0.188 0.048 0.112 1.000
FEMALE_EMPLOYMENT 0.147 0.012 0.032 1.000
PD 0.134 -0.004 0.013 0.000
MIGRANT_STOCK 0.088 -0.007 0.025 0.000
POL_STABILITY_I 0.084 -0.060 0.264 0.000
ARGI 0.081 -0.002 0.013 0.062
DENSITY 0.075 0.000 0.000 0.991
URBAN 0.071 0.002 0.011 0.925
OIL 0.067 0.003 0.016 1.000
EXIT_EXAM 0.062 0.043 0.297 0.903
index_mod 0.057 -0.120 1.445 0.082
X6LESS 0.050 0.040 0.314 1.000
EMPHASIS M_S 0.050 0.061 0.304 1.000
INDIV 0.046 0.001 0.007 1.000
AREA 0.040 0.000 0.000 0.600
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PROP_PRIM_PRIVATE 0.038 -0.001 0.008 0.000

MEAN_Y_SCHOOL 0.037 0001 0038 0.757
MAS 0.036 0000  0.005 0.130
GOV_EXP_ON_EDU 0.035 0012  0.082 0.000
POPUL 0.020 0000 0001 1.000
NURSERY 0.016 0007 0132 1.000
POST_COMMUNIST 0.007 0000 0076 0.318
NEW_ASIAN_VALUES 0.002 0003 0075 1.000

Table 15: Overview of inclusion of TOP 10 models under BMA (international
differences in the estimated effect of traditional teaching practices on student test scores)

Variable TOP1 TOP2 TOP3 TOP4 TOP5 TOP6 TOP7 TOP8 TOP9 TOP 10
index_mod
EXIT_EXAM

PD

INDIV

MAS

UNA

NEW_ASIAN_ VALUES
POPUL

AREA

DENSITY

URBAN

LIFE

MORTALITY
GDP_PPP
GOV_EXP_ON_EDU
EMPHASIS M_S
NURSERY

X6LESS
POST_COMMUNIST
POL_STABILITY_|I
CORRUP

ARGI
FEMALE_EMPLOYMENT
MIGRANT_STOCK

OIL
PROP_PRIM_PRIVATE
MEAN_Y_SCHOOL

o
o
o
o
o
o
o
o
o

OO0 O|OR|O|O|O|O|O|O|FP|O|O|O|O|O|O|O|O|O|O|O|O
OO0 |O|O|O|O|O|O|O|FP|O|O|O|O|O|O|O|O|O|O|O|O
oo |O|O|O|O|O|O|QO|F|O|FP|O|O|O|O|O(R|O|OC|O|O
OoO|0O|CO|0O|kR|O|O|O|O|O|OC|O[(R|O|R|O|O|O|O|O |, |[O|O|O|O
o000 |O|O|O|O|O|O|O|O|O|FP|O|O|O|O|O|O|O (R |O|O|O|O
o|Oo|OojOo|O|O|R|O|O|O|O|O|O|FP|FP|O|O|O|O|O|O|O|O|O|O|O
o000 |Oo|Oo|O|O|O|O|O|FP|FP|O|O|O|O|O O |O|O|O|O
o|Oo|jojo|Oo|Oo|R|O|O|O|O|O|O|FRP|O|O|O|O|O|O|O(FR|O|O|O|O

R O|O|0O|O|O|O|O|O|O|O|O|O|O|FR|FR|O|O|O|O|O|O|O|O|O|O|O
oo |Oo|O|R|P|O|O|O|O|O|FP|O|O|O|O|O|O|O|O|O|O|O|O|O

ADVANCED 0 1 0 0 1 0 0 0
PMP (Exact) 0241 0.187 0.054 0.046 0.043 0.028 0.024 0.021 0.018 0.017
PMP (MCMC) 0.099 0.081 0020 0.019 0.021 0.016 0.034 0.024 0.003 0.016
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6 Concl usi on

There is an ngoing debate about what teaching practices are the most effective ones in order
to improve student learning apedrformance. However, little is known about the impact across
countries and the evidence is highly inconclusive: some studies suggest no effect of both
modern and traditional teaching practices or
Paulus 2018)some studies suggesgpositive effect of traditional teaching practic&sliwerdt

& Wuppermann 2011Bietenbeck 2014) and lastly, some studies reaqmusitive effect of
modern teaching practices on studerbtThds, t est
we can expect significant differences in the role of mo@mrtraditionalteaching methods on
student performance across countries (HypothHBsié/e extend the analysis to 43 countries

for which theTIMSS data is available to provide more consistent international eviderte
examine why these differences across countries @kygtothesis 2)

Our analysis is performed in two steps and is &&fexample of hierarchical linear
modelling (HLM). In the first stageve investigate the effect of modern and traditional teaching
practices on student test scores on a country Mielse student fixed effect strategy in order
to control for majorityof selection issues, e.g. as students are not randomly assigned to classes
and schools.

Our countrylevel results provide evidence suggesting themedeedno onefits-to-all
approach towards the use of modern and traditional teaching methods todnspudent
performance across countries. First, we find positive effect of modern teaching practices on
student performanda 10 countriesBahrain, Bosnia and Herzegovina, Japan, Jordan, Kuwait,
Qatar, Russian Federation, Serbia, Tunisia and Ukr&eend, we found negative effect of
modern teaching methods on studentsdé test sc

On the other hand, our results suggesbsitive effect otraditional teaching methods
onstudent performance k2 countriesAustralia, Taiwan, England, Horkpng, Israel, Korea,
Lebanon, Lithuania, Malaysia, Scotland, Thailand and thell$ontrast, we identifiec
negative effect of traditional teaching methods on student performance in Qatar.

Furthermore, we have identified both modern and traditional teaching methuaigeto
a positive effect orstudent performance itwo countries, but the effect is stronger for
traditional teaching methods: Colombia and Singagone. possible explanationttsat in these
countries other teaching practices such as having test or quiz, using computers, doing and
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reviewing homework, practicing calculations, reading textbook etc. are most prevalent. These
methods are not classified as either modern or traditteaahing method by our definition.

Lastly, in almost half of the countries (19) in our sample, we found neither teaching
practices have any effect on student performance. This is the case of Armenia, Botswana,
Cyprus, Czech Republic, Egypt, El Salvador, Georgia, Ghana, Hungary, Indoresikldlta,

Mongol i a, Oma n, Pal estinian Nat ol Aut h. Rom

As we identified differences across countries, weagartinue our investigation arngy
to identify factors explaininghese differenceacross countries-ollowing previous literature
and economic intuition, author collected unique data set containing 28 country characteristics
which could potentially explain thénternational differences. Bayesian model averaging
(BMA) method assisted in dealing with modeicertainty and supported our preferred model
choice. The seconstagepreferredmodel specificationwas estimated using weighted least
squares (WLS) method which allows more straightforward interpretation of our régalise
quality of the estimated eftt from the firsistage country level analysas weights

Our most important finding is thaultural dimension uncertainty avoidance assist
explaining the international differences in the effect of modand traditionalteaching
practices on student performance in standardized tests. Our results suggestettainty
avoidancendexis positivelycorrelated wittthe effect of modern teaching practices on student
performanceThis may be interpreted thagiolicy makersm countries with higher uncertainty
avoidance index should rather promote modern teaching methods in order to improve student
performance.Uncertainty avoidance countrigsither prefer planning and rigid codes of
behaviour These are, for exampl@atar, Kuwait, Russia, Bahrain, Japan, Jordan, Serbia or
Ukraine.

Looking attraditional teaching methodsnd theobservednternational differencesur
findings suggest that uncertainty avoidance is negatively related to the effect of traditional
teachingmethds on st ud e Trangafing this iatd polgycreconemendationsligy
makers in countries with low uncertainty index, i.e. more flexible and-opeded countries
who easily tolerate deviation from norms, will more likely benefit from the ptiomaof
traditional teaching methods in order to improve student achievement in standardized tests. This
policy recommendation applies to, for instance, England, Scotland, the United States, Hong
Kong and Malaysia.

However, our work has also some limitausowhich should be taken into account when
interpreting our results. Our findings are based on the analysis of math and science and in our
sample, we have a lot of n@avanced economies and countries from the Middle East.
relationship may be differefdr different subjects ana different samplef countries. Besides,
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although student fixed effects approach accounts for majority of potential bias due to selection
issues, it is based on an assumption that students do not sort into teaching pracsobgeict

specific way. This would be violated if students are sorted into classes and teaching practices
focusing on a particular subject. However, we focus on @gide studentand student
trackingusually takes place later galanushek & Woessmanr®20). Furthermore, we focus

on the impact of modern and traditional teaching methods test scores in this work, but research
suggest that modern teaching methods can develop skills which are not captured by test scores,
such as cognitive skills or a skilf eeamwork (Algan et al. 2013; Bietenbeck 2014). Future
researclshouldinvestigatearole of these skills.

Despite the limitations, our study contributes to existing literature in several ways. First,
we contribute to current debate about the role of modern and traditional teaching methods on
student performance. Our work allows for immediate comparistime@fect ofmodern and
traditional teaching practices on student performance across countries, as the same
methodology, data and definition of teaching methods are used. Second, this works provides
international evidencler4 3 count r i es . owledgeathistishihe firét papebtbad t Kk n
examined why these differences across countries exist. Our findings caa bseato policy
makersand teachers order to better understand the role of a particular teaching method
order to improve student perfoance in standardized tedtsstly, we include culture in order
to explain the across country differences whichaifirst study of its kind(Hanushek &
Woessmann 2010).
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AppenAdi x

In this work,we were working witrstudent test scorashich werestandardized to have zero mean and standard deviatian eaeh country
However, it is interesting to look at theeralltest scoreg each country. Tabla.1 below reports mean and standard deviation of the test scores
in each countryAs suggesteth the User Guide by TIMSS (Foy & Olson 2009), the mean test score in each country was cafcutatie 5
plausible valugsusingstudens @eights.

Table A.1: Test scores in each country

Test scores

Overall Math Science Biology Chemistry Earth science Physics
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Armenia 48747 10477| 50114 8382 48660 10139 47781 12253 46675 11305 50506 10308
Australia 506.81 79.63| 497.27 7921 51634  80.05
Bahrain 43583 8345| 40109 8253 47056  84.37
Bosnia and Herzegovina 46664  86.93| 46125 75.40 467.99 8343 46973 8949 46966 10060 46458 8575
Botswana 36293 87.32| 367.35 7556 35850  99.08
ChineseTaipei 580.26 9755| 59858 10541 56193  89.69
Colombia 40122 76.19| 38258 7717 41985  75.21
Cyprus 45940 93.24| 47031  86.54 45213 10063 45708 9378 45808 91.99
Czech Republic 532.77 78.06| 50543 72.97 534.75 7534 54165 8061 53991 8386 54210 7752
Egypt 406.82 97.62| 39832 9785 41532 97.39
El Salvador 366.63 70.27| 34364 7137 38962  69.17
England 51471 8395| 51471 83.04 54978 84.86
Georgia 42145 97.28| 41894 9355 42896 8432 41673 11095 42244 9624 42016 10133
Ghana 31070 98.80| 31320 9011 30820 10748
Hong Kong SAR 55262 86.84| 57402 9318 53122 8049




Hungary 53577 86.66| 51902 8411 53594 7805 54241 9191 53608 9188 54541 87.36
Indonesia 41436  8566| 39912 8740 42197 8414 42199 8545
Islamic Rep. of Iran 43208 8348| 40439 8584 45977 8111
Israel 46906  97.04| 46908 9573 46903 9834
Japan 56469 8137 57153 8472 55785 7802
Jordan 46033 9590| 43284 9836 48781 9343
Korea 57598 8419| 59778 9175 55418 76.63
Rep. of Kuwait 38990 8238| 35747 7731 42233 8745
Lebanon 43506  97.70| 45442 7416 40826 10550 44807 11534 42950 9578
Lithuania 51569 86.17| 50848 7870 53286 8599 50920 8971 51910 9399 50879 8247
Malaysia 47256  8371| 47405 7928 47106 8814
Malta 50493 10369| 49171 9224 53819 9373 59072 9585 43202 12897 47202 10764
Mongolia 44261  86.27| 43456 8125 45361 8194 43847 9247 42888 9867 45751 7701
Oman 40234  9277| 37696 9289 42771 9265
t -t SAGAYALY 39206 10333| 37337 9917 41074 10748
Qatar 31729 10798| 31123 9139 32334 12456
Romania 46481  97.03| 46693  97.20 46189 9199 46308 10371 47191 9737 46026  94.89
Russian Federation 52824  8549| 51542  81.22 52017 8052 54288 9030 53028 8655 52346 8888
Saudi Arabia 37002  76.24| 33260 7575 40744 7672
Scotland 49701 8026| 48822 7880 50579 8172
Serbia 47458  9145| 49125 86.01 47827 8584 46738 9474 46678 10487 46923 8581
Singapore 58631 97.61| 59280 91.97 57981 10324
Slovenia 52881  7690| 50317 7112 53360 77.73 54852 8415 52995  74.60
Thailand 45636  87.18| 44176 9165 47095 8270
Tunisia 43414  6333| 42200 6632 44627 60.33
Turkey 44464 10008| 43359 10850 45568  91.66
Ukraine 48859 86.68| 47082 8298 48305 8144 49845 9224 48975 9005 50086 86.68
United States 51493 7888| 50874 7643 52112 8133

Note: Test scores are calculated from 5 plausible values in each subject. Student weights are used. Standard deviatitacESD)



Appendi x B

In Appendix B, wereportR? from each countryevel first-stageregression which investigate
the impact ofmodern and traditionakaching methods on student test scamesach of 43
countries. See TabR.1.

Table B.1: R squared from first -stagecountry-level analyses

Country R squared Country R squared

Armenia 0.766 Rep. of Kuwai 0.902
Australia 0.924 Lebanon 0.800
Bahrain 0.911 Lithuania 0.799
Bosnia and Herzegovina 0.757 Malaysia 0.912
Botswana 0.939 Malta 0.877
ChineseTaipei 0.937 Mongolia 0.778
Colombia 0.917 Oman 0.941
Cyprus 0.786 t It SaliAyAl 0.942
Czech Republic 0.803 Qatar 0.878
Egypt 0.942 Romania 0.785
El Salvador 0.914 Russian Federatio 0.804
England 0.944 Saudi Arabie 0.901
Georgia 0.686 Scotland 0.928
Ghana 0.904 Serbia 0.781
Hong Kong SAR 0.905 Singapore 0.943
Hungary 0.804 Slovenia 0.798
Indonesia 0.802 Thailand 0.932
Islamic Rep. of Iran 0.925 Tunisia 0.905
Israel 0.924 Turkey 0.949
Japan 0.928 Ukraine 0.783
Jordan 0.940 United States 0.924

Korea 0.922



Appenddi x

In our seconestage analysis, we looked at 28 country characteristics which could potentially
explain differences across countries in the effect of the use of modern (traditional) teaching
methods on student test scores. Descriptive statistics and dgorrddatween each pair tie

28 explanatory variabldés shownbelow in TableC.1and TableC.2

Table C.1: Secondstageanalysis: descriptive statistics of all 28 explanatory variables

Independent variable Min Max Mean SD

index_mod 0.293 0.648 0.518 0.077
EXIT_EXAM 0 1 0.791 0.412
PD 13 100 68.158 20.096
INDIV 13 91 38.237 23133
MAS 19 95 50.053 15.490
UNA 8 96 70.395 21.737
NEW_ASIAN_VALUES 0 1 0.209 0.412
POPUL 0.400 299400 35.198 60.858
AREA 300 16,381,400 1,102563 2,990,866
DENSITY 2 6,581 491093 1,379218
URBAN 33 100 70.837 17.152
LIFE 50 82 73651 5.936
MORTALITY 2 90 16.674 17.590
GDP_PPP 2,501 122,884 25,359 24,152
GOV_EXP_ON_EDU 0 11 4.343 1.859
EMPHASIS M_S 0 1 0.535 0.505
NURSERY 0 1 0.233 0.427
6LESS 0 1 0.860 0.351
POST_COMMUNIST 0 1 0.256 0.441
POL_STABILITY I -2.120 1.270 0.044 0.914
CORRUP -1.010 2.240 0.304 0.854
ARGI 0.180 53.970 16.099 15.246
FEMALE_EMPLOYMENT 13.805 49,360 37.233 11.294
MIGRANT_STOCK 0.052 77191 13624 17.651
OIL 0 50.909 5.792 12.840
PROP_PRIM_PRIVATE 0.031 69.171 12.227 14.845
MEAN_Y_SCHOOL 5.648 13.256 9.757 2.331
ADVANCED 0 1 0.279 0.454




Table C.2: Correlation table of all 28 potential explanatory variables from our seconétageinternational analysis investigating
international differences among countries

NEW_ FEMAL PROP_
ASIAN GOV_E EMPH POST_ POL_ST E_EMP MIGRA PRIM_  MEAN

index_ EXIT_E _VALU DENSIT MORT GDP_P XP_ON ASIS_ NURSE COMM ABILIT CORRU LOYME NT_ST PRIVA _Y_SC ADVA

Independent variable mod XAM  PD INDIV MAS  UNA ES  POPUL AREA ¥  URBAN LIFE ALITY PP _EDU M_S RY  GLESS UNIST ¥l P ARGl NT OCK Ol TE  HOOL NCED

index_mod 1

EXIT_EXAM 0.029 1

PD 0.26 -0.311 1

INDIV 0.218 0.168 -0.743 1

MAS 0.077 0071 0.269 0.401 1

UMNA 0,123 0.273 0226 0.248 0192 1

NEW_ASIAN_VALUES 0451 0124 0.107 0331 0.146 -0.398 1

POPUL ©0.008 0175 £0.111 0166 0126 0.113 0.199 1

AREA 002 0135 0005 0.284 002 0013 D101 0.584 1

DEMSITY 0.221 0042 0011 0157 0.062 -0.545 0.439 0.135 0.126 1

URBAN 0.173 0224 0217 0308 0273 0361 0046 0.134 0068 0.44 1

LIFE 0387 0148 0411 0356 0394 0244 0167 -0.032 0102 0.331 0535 1

MORTALITY 0.483 0056 0316 -0.356 -0.192 0.122 -D.1B4 D039 -0.042 0223 03IB1 0D.BE2 1

GDP_PPP 002 0346 0.042 0111 0155 0236 0001 -0.041 0016 O0.289 0668 0455 -0.321 1

GOV_EXP_ON_EDU 0081 021 D03 003 0181 0.189 D168 D423 D183 0111 DI14E DIBE 0322 0177 1

EMPHASIS_M_S 0,049 0021 0.177 0063 -0.073 0.151 0.021 0.065 -0.037 -0.024 0142 0.08 0.042 0.142 -0.034 1

NURSERY 0.066 0.283 0.012 0.068 0.066 0.216 -0.148 -0.167 -0.132 0.145 0128 0.183 0.134 -0.254 0.144 40.259 1

GLESS 0.14 0.207 -0.091 0.164 0.383 0.153 40.123 -0D.088 0.056 0.112 0.285 0.262 0.062 0.263 -0.009 0.028 -0.255 1

POST_COMMUNIST 0.206 0.04 0.149 0057 -0.233 0404 0.171 0121 0127 0179 0334 D183 0.056 0.266 -0.001 -0.30B 0.182 -0.225 1

POL_STABILITY_| 0.311 0012 0.139 0316 0088 -0.132 0.161 -0.182 0.097 0264 0303 0.266 -0.196 0435 0021 0235 024 003 0134 1

CORRUP 0.293 0036 0532 0518 0365 053 0.161 0054 0056 0483 0553 0525 0322 0506 0017 0.293 0.229 0354 0325 0631 1

ARGI 0.107 -40.019 0.321 -0.459 0.227 0.199 0.174 0.058 -0.122 0.261 0743 059 0553 -0.599 0028 0.128 0.191 0.256 0.223 0349 058 1

FEMALE_EMPLOYMENT 047 0385 0323 0247 0044 0021 0212 0132 0192 0077 -0.236 -0.084 0.064 0316 0005 0043 0276 -0.252 0437 0272 0218 0.209 1

MIGRANT_STOCK 0.218 0328 0.16 -0.072 0022 0221 -0.104 0235 005 0325 0687 0312 -0.189 0.82 0.139 0.139 0161 021 -0.262 0.194 0.307 0502 -0.459 1

oIL 0.33 0376 037 -0.191 0036 0.101 0.17 -0.048 0056 -0.138 0.24 005 0007 0566 -0.018 0.186 -0.219 0.152 0.211 0029 -D.138 -0.187 0.612 0.496 1

PROP_PRIM_PRIVATE 0292 -0.24 0009 0.003 0.142 0126 0.158 0.139 0.068 001 0467 0.11 0033 0372 0106 0098 0.09 0177 0398 0201 0.015 0.2 0487 0577 0.264 1

MEAN_Y_SCHOOL 0431 0.3 D498 0656 0.243 0161 0065 0.097 0276 0061 0268 0336 0404 0161 0022 0092 0048 0.116 0361 0385 0.494 03IZE 0491 0022 0246 -0.244 1

ADVANCED 0453 0193 0532 0377 028 042 0317 015 0077 0368 0.37 0611 0451 0.268 0076 0.268 0.097 0251 0246 0386 078 04 0384 0071 0266 0158 0.501 1




Appenbdi x

In this part, we report abcriptive statistics omodern and traditionaleaching practices
currentlyusedin a classroonon acountrylevel. TableD.1 shows an average frequency of the
use of modern and traditional teachingethod per subject in a given country.

Table D.1: Descriptive statistics of teaching practices in a classroom

Correlation
(modern,
Country Teaching practices Mean SD traditional)

Armenia Modern teaching practices Total average 0.51 0.09
Math 050 0.08
Biology 053 0.09
Chemistry 050 0.10
Earth science 0.48 0.09

Physics 0.54 0.10 0571
Traditional teachingractices Total average 0.66 0.10
Math 0.75 0.09
Biology 0.62 0.10
Chemistry 064 0.11
Earth science 0.59 0.10
Physics 0.68 0.10
Australia Modern teaching practices Total average 0.47 0.09
Math 0.45 0.09

Science 0.48 0.09 0.358
Traditional teaching practice Total average 0.50 0.09
Math 052 0.09
Science 0.49 0.08
Bahrain Modern teaching practices Total average 0.54 0.09
Math 0.53 0.08

Science 056 0.09 0.502
Traditional teaching practice Total average 0.65 0.08
Math 0.65 0.07
Science 0.65 0.08
Bosnia and Modern teaching practices Total average 0.55 0.10
Herzegovina Math 048 0.11
Biology 0.57 0.09
Chemistry 056 0.11
Earth science 0.55 0.10

Physics 0.56 0.10 0.603
Traditional teaching practice Total average 0.62 0.08
Math 0.63 0.07
Biology 0.62 0.08
Chemistry 0.61 0.08
Earth science 0.61 0.08
Physics 0.62 0.08

Botswana  Modernteaching practices Total average 0.59 0.06 0.136

Vi



Math 057 0.06
Science 0.61 0.06
Traditional teaching practice Total average 0.49 0.06
Math 050 0.06
Science 0.48 0.06
Chinese Modern teaching practices Totalaverage 0.33 0.07
Taipei Math 0.29 0.06
Science 0.37 0.08 0.485
Traditional teaching practice Total average 0.55 0.09
Math 056 0.08
Science 0.54 0.09
Colombia  Modern teaching practices Total average 0.61 0.08
Math 0.60 0.08
Science 0.61 0.09 0554
Traditional teaching practice Total average 0.66 0.07
Math 0.68 0.07
Science 0.64 0.07
Cyprus Modern teaching practices Total average 0.53 0.08
Math 051 0.07
Chemistry 0.56 0.10
Earthscience 048 0.10
Physics 059 0.11 0.491
Traditional teaching practice Total average 0.50 0.07
Math 054 0.07
Chemistry 050 0.09
Earth science 0.47 0.09
Physics 0.50 0.09
Czech Modern teaching practices Totalaverage 0.44 0.08
Republic Math 0.40 0.08
Biology 045 0.07
Chemistry 0.49 0.08
Earth science 0.39 0.08
Physics 0.48 0.09 0.456
Traditional teaching practice Total average 0.64 0.08
Math 0.67 0.08
Biology 0.61 0.09
Chemistry 0.68 0.08
Earth science 0.60 0.10
Physics 0.65 0.09
Egypt Modern teaching practices Total average 0.62 0.07
Math 0.62 0.06
Science 0.63 0.08 0550
Traditional teaching practice Total average 0.67 0.07
Math 0.66 0.07
Science 0.69 0.06
El Salvador Modern teaching practices Total average 0.58 0.08
Math 059 0.08
Science 0.58 0.08 0519
Traditional teaching practice Total average 0.67 0.07
Math 0.71 0.07
Science 0.63 0.07
England Modern teaching practices Total average 0.46 0.08
Math 0.44 0.08
Science 049 0.07 0.410
Traditional teaching practice Total average 0.55 0.09
Math 054 0.10
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Science 0.55 0.08
Georgia Modern teaching practices Total average 0.50 0.11
Math 055 0.09
Biology 0.50 0.10
Chemistry 047 0.10
Earth science 047 0.14
Physics 0.50 0.10 0.775
Traditional teaching practice Total average 0.60 0.08
Math 0.65 0.06
Biology 0.60 0.08
Chemistry 0.57 0.08
Earth science 0.57 0.12
Physics 059 0.08
Ghana Modern teaching practices Total average 0.65 0.08
Math 0.63 0.08
Science 0.66 0.08 0563
Traditional teaching practice Total average 0.62 0.09
Math 058 0.10
Science 0.65 0.07
Hong Kong Modern teaching practices Total average 0.45 0.07
SAR Math 0.38 0.06
Science 052 0.09 0293
Traditional teaching practice Total average 0.49 0.07
Math 050 0.07
Science 0.47 0.07
Hungary Modern teaching practices Total average 0.45 0.09
Math 0.40 0.08
Biology 0.49 0.08
Chemistry 046 0.10
Earth science 0.44 0.09
Physics 048 0.10 0514
Traditional teaching practice Total average 0.55 0.09
Math 056 0.08
Biology 0.54 0.09
Chemistry 0.56 0.09
Earth science 0.53 0.09
Physics 0.57 0.10
Indonesia  Modern teaching practices Total average 0.47 0.05
Math 0.47 0.07
Biology 049 0.08
Physics 046 0.09 0587
Traditional teaching practice Total average 0.64 0.04
Math 0.68 0.07
Biology 0.64 0.07
Physics 059 0.07
Islamic Rep. Modern teaching practices Total average 0.56 0.10
of Iran Math 055 0.09
Science 0.57 0.11 0.142
Traditional teaching practice Total average 0.61 0.08
Math 0.61 0.08
Science 0.61 0.08
Israel Modern teaching practices Total average 0.48 0.09
Math 0.48 0.08
Science 047 0.10 0.378
Traditional teaching practice Totalaverage 0.65 0.08
Math 0.72 0.07
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Science 0.59 0.10
Japan Modern teaching practices Total average 0.52 0.08
Math 0.61 0.07
Science 0.44 0.08
— - - 0.074
Traditional teaching practice Total average 0.66 0.07
Math 0.63 0.07
Science 0.69 0.07
Jordan Modern teaching practices Total average 0.65 0.10
Math 0.63 0.08
Science 0.66 0.11 0.640
Traditional teaching practice Total average 0.76 0.08
Math 0.77 0.07
Science 0.74 0.10
Korea Modernteaching practices Total average 0.29 0.05
Math 0.28 0.05
Science 0.30 0.05
— ; - 0.396
Traditional teaching practice Total average 0.52 0.06
Math 0.53 0.06
Science 051 0.06
Rep. of Modern teaching practices Totalaverage 0.59 0.08
Kuwait Math 055 0.08
Science 0.63 0.08 0.499
Traditional teaching practice Total average 0.69 0.07
Math 0.69 0.07
Science 0.70 0.07
Lebanon Modern teaching practices Total average 0.55 0.08
Math 052 0.09
Biology 0.56 0.10
Chemistry 0.56 0.09
Physics 0.56 0.10 0.395
Traditional teaching practice Total average 0.62 0.09
Math 059 0.10
Biology 062 0.11
Chemistry 0.62 0.11
Physics 0.63 0.11
Lithuania Modernteaching practices Total average 0.38 0.09
Math 0.37 0.09
Biology 0.37 0.09
Chemistry 0.38 0.08
Earth science 0.38 0.09
Physics 041 0.09 0477
Traditional teaching practice Total average 0.63 0.09
Math 0.65 0.09
Biology 0.56 0.09
Chemistry 0.66 0.09
Earth science 0.58 0.09
Physics 0.68 0.10
Malaysia Modern teaching practices Total average 0.47 0.08
Math 0.46 0.07
Science 0.49 0.09 0.629
Traditional teaching practice Totalaverage 0.56 0.09
Math 0.58 0.09
Science 0.54 0.09
Malta Modern teaching practices Total average 0.45 0.13
Math 0.38 0.09 0.518
Biology 053 0.16



Chemistry 051 0.19
Earth science 0.35 0.11
Physics 048 0.10
Traditional teaching practice Total average 0.46 0.12
Math 045 0.08
Biology 046 0.15
Chemistry 0.52 0.18
Earth science 0.37 0.10
Physics 0.50 0.10
Mongolia ~ Modern teaching practices Total average 0.50 0.09
Math 054 0.08
Biology 048 0.10
Chemistry 049 0.09
Earth science 0.48 0.09
Physics 050 0.09 0771
Traditional teaching practice Total average 0.56 0.08
Math 059 0.07
Biology 055 0.09
Chemistry 0.56 0.08
Earthscience 0.54 0.08
Physics 0.56 0.08
Oman Modern teaching practices Total average 0.64 0.09
Math 0.64 0.08
Science 0.65 0.09 0.385
Traditional teaching practice Total average 0.64 0.09
Math 0.66 0.09
Science 0.63 0.10
Palestinian  Modern teaching practices _Total average 0.57 0.09
bl uQf Math 055 0.09
Science 0.60 0.10 0.243
Traditional teaching practice Total average 0.60 0.11
Math 059 011
Science 060 0.11
Qatar Modernteaching practices Total average 0.59 0.09
Math 0.58 0.08
Science 0.60 0.09 0.453
Traditional teaching practice Total average 0.62 0.07
Math 0.61 0.08
Science 0.62 0.07
Romania Modern teaching practices Total average 0.49 0.12
Math 046 0.11
Biology 049 0.11
Chemistry 0.50 0.13
Earth science 049 0.12
Physics 049 0.12 0555
Traditional teaching practice Total average 0.59 0.12
Math 0.68 0.10
Biology 055 0.13
Chemistry 0.58 0.13
Earth science 0.57 0.13
Physics 0.56 0.13
Russian Modern teaching practices Total average 0.53 0.08
Federation Math 049 008 .,
Biology 0.52 0.08
Chemistry 0.55 0.09



Earth science 0.51 0.09
Physics 0.57 0.09
Traditional teaching practice Total average 0.70 0.08
Math 0.73 0.08
Biology 0.60 0.08
Chemistry 0.79 0.09
Earth science 0.60 0.09
Physics 0.80 0.09
Saudi
Arabia Modern teaching practices Total average 0.53 0.10
Math 052 0.10
Science 054 0.10 0.583
Traditional teaching practice Total average 0.60 0.10
Math 059 0.09
Science 0.61 0.10
Scotland Modern teaching practices Total average 0.51 0.08
Math 0.46 0.09
Science 0.56 0.08 0.320
Traditional teaching practice Total average 0.58 0.08
Math 059 0.08
Science 0.58 0.08
Serbia Modern teaching practices Total average 0.46 0.10
Math 040 0.10
Biology 052 0.10
Chemistry 046 0.12
Earthscience 0.47 0.10
Physics 045 0.11 0413
Traditional teaching practice Total average 0.52 0.09
Math 0.55 0.09
Biology 052 0.09
Chemistry 053 0.09
Earth science 0.49 0.09
Physics 0.54 0.08
Singapore  Modern teachingractices ~ Total average 0.47 0.08
Math 0.44 0.08
Science 0.50 0.09 0523
Traditional teaching practice Total average 0.53 0.08
Math 0.53 0.07
Science 053 0.09
Slovenia Modern teaching practices Total average 0.50 0.07
Math 0.46 0.08
Biology 051 0.09
Chemistry 053 0.09
Physics 0.51 0.09 0.452
Traditional teaching practice Total average 0.66 0.06
Math 0.69 0.07
Biology 0.66 0.07
Chemistry 0.66 0.07
Physics 0.65 0.09
Thailand Modern teaching practices Total average 0.55 0.07
Math 053 0.06
Science 057 0.09 0.707
Traditional teaching practice Total average 0.59 0.07
Math 0.60 0.07
Science 058 0.07
Tunisia Modern teachingpractices ~ Total average 0.58 0.08 0.234
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Math 051 0.08

Science 0.66 0.09
Traditional teaching practice Total average 0.63 0.09
Math 0.63 0.09
Science 0.63 0.09
Turkey Modern teaching practices Total average 0.55 0.08
Math 055 0.07
Science 0.55 0.10 0.536
Traditional teaching practice Total average 0.55 0.08
Math 058 0.08
Science 0.52 0.08
Ukraine Modern teaching practices Total average 0.55 0.08
Math 052 0.08
Biology 056 0.08
Chemistry 0.57 0.08
Earth science 0.54 0.08
Physics 0.58 0.08 0505
Traditional teaching practice Total average 0.73 0.08
Math 0.73 0.08
Biology 0.71 0.08
Chemistry 0.76 0.09
Earth science 0.70 0.08
Physics 0.74 0.09
United Modern teaching practices Total average 0.53 0.11
States Math 052 0.1
Science 054 0.11 0.208
Traditional teaching practice Total average 0.63 0.09
Math 0.66 0.10
Science 0.60 0.09

Note: Students weights are used. Standard devia(ib)n italics. The classggregated
modern and traditional teaching practices index expresses a proportion of a particula
class in which students experience modern or traditional teachragtices.
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Appenedi X

Tables E.1 to E.4Below report teacher and class summary statisticsountrylevel. There
are 43 separate tables witdacher and class descriptive statistics, one for each gountr
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Table E.1: Descriptive statistics: Teacher and class characteristics in Armenia

Mathematics Biology Earth Science Chemistry Physics
240 Teachers 189 Teachers 161 Teachers 178 Teachers 209 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.03 0.16 0.04 0.19 0.06 0.24 0.03 0.16 0.01 0.08
25-29 0.09 0.29 0.06 0.23 0.12 0.32 0.07 0.26 0.01 0.11
30-39 0.24 0.43 0.27 0.44 0.29 0.45 0.31 0.46 0.25 0.43
40-49 0.28 0.45 0.34 0.47 0.37 0.48 0.24 0.43 0.38 0.48
50-59 0.32 0.47 0.27 0.45 0.13 0.34 0.31 0.46 0.32 0.47
Ovea 60 0.04 0.19 0.02 0.13 0.03 0.18 0.04 0.19 0.03 0.16
Female 0.82 0.39 0.94 0.23 0.82 0.38 0.87 0.33 0.80 0.40
Experience 1-2 years 0.02 0.15 0.02 0.14 0.05 0.22 0.03 0.16 0.01 0.08
3-byears 0.06 0.24 0.05 0.22 0.06 0.23 0.03 0.16 0.03 0.18
Ove 6 years 0.92 0.27 0.93 0.25 0.89 0.31 0.95 0.22 0.96 0.19
University diploma 0.98 0.14 0.98 0.13 0.94 0.23 0.99 0.10 0.98 0.14
Motivation on Discusses concepts wi
1-4 scale others 2.44 1.01 2.40 0.81 2.42 0.83 2.51 0.81 2.38 0.86
Prepares material 2.64 0.87 2.45 0.77 2.55 0.74 2.60 0.77 2.65 0.91
Visits other classes 2.61 0.80 2.51 0.70 2.52 0.73 2.55 0.75 2.55 0.72
Informal visits 2.64 0.90 2.72 0.81 2.62 0.92 2.68 0.80 2.69 0.84
Further Subject content course 0.68 0.47 0.60 0.49 0.36 0.48 0.52 0.50 0.00 0.00
development 1,45 a certificate 096 019 098 014 093 026 097 018 0091 0.28
Curriculum improvemen
course 0.68 0.47 0.54 0.50 0.35 0.48 0.61 0.49 0.47 0.50
Subject related to IT 0.35 0.48 0.29 0.45 0.29 0.45 0.37 0.48 0.23 0.42
Critical thinking course 0.36 0.48 0.47 0.50 0.44 0.50 0.43 0.49 0.35 0.48
Class ~ Class size 22.57 7.25 2274 749 2260 745 2281 7.60 2240 7.05
characteristics \ vy tes in class 186.82  82.33 127.78  66.18 107.77  57.44 137.92 7413 11090  45.83

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tig folimssicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds b@ver or almost never', 2 corresponds to 'two or three times per month', 3 correspods to ‘one up to three times a weelésgorals to 'daily ol
almost daily"). Standard deviation (SD) in italics.
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Table E.2: Descriptive statistics: Teacher andlass characteristics in Australia

Mathematics Science
221 Teachers 466 Teachers
Variable Mean SD Mean SD
Age Under 25 0.08 0.27 0.14 0.35
2529 0.14 0.35 0.14 0.35
30-39 0.28 0.45 0.21 0.41
4049 0.22 0.42 0.25 0.44
50-59 0.26 0.44 0.21 0.41
Over 60 0.02 0.12 0.04 0.19
Female 0.49 0.50 0.44 0.50
Experience 1-2 years 0.15 0.35 0.28 0.45
3-5 years 0.13 0.34 0.11 0.32
Over 6 years 0.72 0.45 0.61 0.49
University diploma 1.00 0.00 0.93 0.26
Motivation on 14 scale Discusses concepts with others 2.38 0.77 2.48 0.95
Prepares material 2.29 0.85 2.37 1.00
Visits other classes 1.21 0.53 1.27 0.49
Informal visits 1.34 0.67 1.35 0.58
Further development Subject content course 0.64 0.48 0.50 0.50
Holds a certificate 0.98 0.15 0.88 0.32
Curriculum improvement course 0.68 0.47 0.52 0.50
Subject related to IT 0.55 0.50 0.52 0.50
Critical thinking course 0.46 0.50 0.47 0.50
Class characteristics Class size 24.64 5.05 20.70 10.16
Minutes in class 202.16 38.76 164.04 73.02

Note: Teacher weights were used to calculate descripttegistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nvaiieties range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times peY, Biontinespods to 'one up to three times a week', 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.
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Table E.3: Descriptive statistics: Teacher and class characteristics in Bahrain

Mathematics Science
115 Teachers 133 Teachers
Variable Mean SD Mean SD
Age Under 25 0.03 0.18 0.06 0.23
2529 0.13 0.34 0.15 0.36
30-39 0.53 0.50 0.53 0.50
4049 0.27 0.44 0.25 0.43
50-59 0.04 0.19 0.01 0.11
Over 60 0.00 0.06 0.00 0.07
Female 0.48 0.50 0.49 0.50
Experience 1-2 years 0.12 0.33 0.18 0.39
3-5 years 0.13 0.34 0.14 0.35
Over 6 years 0.74 0.44 0.67 0.47
University diploma 0.96 0.19 0.95 0.21
Motivation on 4 scale Discusses concepts with others 2.58 0.90 2.45 0.86
Prepares material 2.66 0.93 2.61 0.92
Visits other classes 1.58 0.62 1.57 0.54
Informal visits 1.53 0.74 1.52 0.66
Further development Subjecicontent course 0.45 0.50 0.49 0.50
Holds a certificate 0.96 0.19 0.89 0.31
Curriculum improvement course 0.26 0.44 0.33 0.47
Subject related to IT 0.66 0.48 0.63 0.48
Critical thinking course 0.52 0.50 0.57 0.50
Class characteristics Class size 30.04 4.28 25.58 11.67
Minutes in class 155.72 94.13 111.81 86.46

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. {Glkmsgharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month’, 3dgrtespne up to three times a week’, 4 corresponds to 'dailglaost
daily"). Standard deviation (SD) in italics.
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Table E.4: Descriptive statistics: Teacher and class characteristics in Bosnia and Herzegovina

Mathematics Biology Earth Science Chemistry Physics
156 Teachers 167 Teachers 169 Teachers 161 Teachers 161 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.01 0.08 0.01 0.11 0.05 0.22 0.03 0.18 0.02 0.15
25-29 0.06 0.24 0.11 0.32 0.10 0.30 0.06 0.23 0.07 0.25
30-39 0.20 0.40 0.17 0.37 0.23 0.42 0.14 0.35 0.26 0.44
40-49 0.21 0.41 0.19 0.39 0.26 0.44 0.28 0.45 0.22 0.41
50-59 0.39 0.49 0.36 0.48 0.24 0.43 0.36 0.48 0.30 0.46
Ove 60 0.13 0.34 0.16 0.37 0.11 0.31 0.13 0.33 0.13 0.34
Female 0.53 0.50 0.64 0.48 0.54 0.50 0.66 0.47 0.56 0.50
Experence 1-2 years 0.09 0.28 0.09 0.29 0.17 0.38 0.09 0.28 0.09 0.28
3-5years 0.05 0.21 0.09 0.29 0.08 0.27 0.04 0.20 0.08 0.27
Ove 6 years 0.86 0.34 0.82 0.39 0.75 0.43 0.87 0.33 0.84 0.37
University diploma 0.97 0.17 0.00 0.00 0.00 0.00 0.90 0.30 0.93 0.25
Motivation on 4 Discusses concepts wi
scale others 2.61 0.91 2.62 0.87 2.70 1.00 2.60 0.92 2.58 0.90
Prepares material 2.49 0.95 2.52 0.95 2.64 0.97 2.54 0.95 2.57 0.92
Visits other classes 1.44 0.57 1.55 0.63 1.68 0.74 1.66 0.72 1.44 0.66
Informal visits 1.40 0.60 1.52 0.65 1.64 0.75 1.63 0.79 1.46 0.68
Further Subject content course 0.59 0.49 0.37 0.48 0.32 0.47 0.39 0.49 0.00 0.00
development .4 4 certificate 0.97 017 096 019 094 023 097 017 097 0.18
Curriculum improvemen
course 0.56 0.50 0.46 0.50 0.36 0.48 0.46 0.50 0.45 0.50
Subject related to IT 0.36 0.48 0.38 0.49 0.39 0.49 0.42 0.49 0.47 0.50
Critical thinking course 0.45 0.50 0.42 0.49 0.47 0.50 0.49 0.50 0.42 0.49
Class o Class size 22.67 6.11 21.72 7.78 21.09 8.20 21.54 8.77 21.70 7.58
characteristics  jin tes in class 173.03 2224 9759 3925 80.31 2658 93.99 3952 91.31 31.46

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tigp folimsicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds t@ver or almost never', 2 corresponds to 'two or three times per month', 3 correspods to 'one up to three times a weeldsgorals to 'daily ol
almost daily'). Standard deviation (SD) in italics.
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Table E.5: Descriptive statistics: Teacher andlass characteristics in Bostwana

Mathematics Science
128 Teachers 150 Teachers
Variable Mean SD Mean SD
Age Under 25 0.04 0.21 0.05 0.21
2529 0.27 0.44 0.38 0.48
30-39 0.59 0.49 0.52 0.50
4049 0.08 0.26 0.04 0.20
50-59 0.01 0.11 0.01 0.08
Over 60 0.01 0.07 0.01 0.08
Female 0.46 0.50 0.41 0.49
Experience 1-2 years 0.21 0.41 0.20 0.40
3-5 years 0.20 0.40 0.27 0.44
Over 6 years 0.60 0.49 0.54 0.50
University diploma 0.97 0.16 0.97 0.16
Motivation on 14 scale Discusses concepts with others 2.46 0.90 2.54 0.90
Prepares material 2.47 0.99 2.78 1.02
Visits other classes 1.61 0.60 1.69 0.75
Informal visits 1.59 0.63 1.65 0.66
Further development Subject content course 0.11 0.31 0.14 0.35
Holds a certificate 0.99 0.12 0.93 0.26
Curriculum improvement course 0.10 0.30 0.13 0.33
Subject related to IT 0.11 0.32 0.17 0.37
Critical thinking course 0.29 0.45 0.24 0.43
Class characteristics Class size 36.95 4.84 34.22 10.59
Minutes in class 226.27 35.82 193.46 84.83

Note: Teacher weights were used to calculate descripgtaéistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nuzeties range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times pe¥, Bignthespods to ‘one up to three times a week', 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.
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Table E.6: Descriptive statistics: Teacher and class characteristics in Chinese Tapei

Mathematics Science
145 Teachers 154 Teachers
Variable Mean SD Mean SD
Age Under 25 0.03 0.18 0.05 0.21
2529 0.14 0.34 0.14 0.35
30-39 0.44 0.50 0.39 0.49
4049 0.29 0.45 0.34 0.47
50-59 0.09 0.29 0.09 0.29
Over 60 0.01 0.11 0.00 0.00
Female 0.55 0.50 0.35 0.48
Experience 1-2 years 0.13 0.33 0.18 0.38
3-5 years 0.18 0.39 0.16 0.36
Over 6 years 0.69 0.46 0.66 0.47
University diploma 0.95 0.21 0.86 0.35
Motivation on 14 scale Discusses concepts with others 2.38 0.74 2.44 0.80
Prepares material 1.73 0.73 1.70 0.84
Visits other classes 1.36 0.61 1.34 0.57
Informal visits 1.14 0.39 1.15 0.41
Further development Subjectcontent course 0.80 0.40 0.70 0.46
Holds a certificate 0.95 0.22 0.94 0.24
Curriculum improvement course 0.86 0.34 0.80 0.40
Subject related to IT 0.74 0.44 0.73 0.44
Critical thinking course 0.43 0.49 0.39 0.49
Class characteristics Class size 34.30 6.61 32.69 9.57
Minutes in class 236.49 52.53 210.04 49.67

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fOllEsgiharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3dsrtespne up to three times a week’, 4 corresponds to 'dailglamost
daily"). Standard deviation (SD) in italics.
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Table E.7: Descriptive statistics: Teacher and class characteristics in Colombia

Mathematics Science
128 Teachers 149 Teachers
Variable Mean SD Mean SD
Age Under 25 0.04 0.20 0.08 0.27
2529 0.23 0.42 0.11 0.31
30-39 0.27 0.45 0.28 0.45
4049 0.22 0.42 0.29 0.45
50-59 0.19 0.39 0.23 0.42
Over 60 0.05 0.21 0.01 0.09
Female 0.41 0.49 0.62 0.49
Experience 1-2 years 0.12 0.32 0.19 0.40
3-5 years 0.13 0.33 0.06 0.25
Over 6 years 0.76 0.43 0.74 0.44
University diploma 0.89 0.31 0.00 0.00
Motivation on 4 scale Discusses concepts with others 2.58 0.98 2.26 1.01
Prepares material 2.54 0.99 2.50 1.09
Visits other classes 1.38 0.78 1.35 0.70
Informal visits 1.49 0.84 1.69 0.98
Further development Subject content course 0.63 0.48 0.64 0.48
Holds a certificate 0.00 0.00 0.00 0.00
Curriculum improvement course 0.68 0.47 0.67 0.47
Subject related to IT 0.48 0.50 0.37 0.48
Critical thinking course 0.57 0.49 0.44 0.50
Class characteristics Class size 33.78 8.97 32.07 14.81
Minutes inclass 226.84 93.52 160.80 101.07

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg fOllssicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspodsip to three times a week’, 4 corresponds to 'daily
almost daily'). Standard deviation (SD) in italics.
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Table E.8: Descriptive statistics: Teacher and class characteristics in Cyprus

Mathematics Earth Science Chemistry Physics
171 Teachers 114 Teachers 101 Teachers 117 Teachers
Variable Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.02 0.15 0.17 0.37 0.13 0.34 0.16 0.37
2529 0.06 0.23 0.04 0.19 0.00 0.00 0.29 0.45
30-39 0.32 0.47 0.16 0.37 0.02 0.13 0.21 0.41
40-49 0.35 0.48 0.34 0.47 0.60 0.49 0.25 0.43
50-59 0.23 0.42 0.27 0.44 0.25 0.43 0.09 0.28
Ove 60 0.02 0.13 0.03 0.16 0.00 0.00 0.01 0.08
Ferale 0.69 0.46 0.52 0.50 0.60 0.49 0.46 0.50
Experience 1-2 years 0.16 0.36 0.28 0.45 0.25 0.43 0.37 0.48
3-5 years 0.15 0.36 0.15 0.36 0.15 0.36 0.19 0.39
Ove 6 years 0.69 0.46 0.57 0.50 0.59 0.49 0.44 0.50
University diploma 0.99 0.08 0.84 0.37 0.87 0.33 0.83 0.38
Motivation on 14 Discusses concepts wi
scale others 2.90 0.96 2.23 0.95 2.49 0.92 2.37 0.95
Prepares material 2.83 0.94 2.17 1.05 2.53 1.00 2.33 1.02
Visits other classes 1.26 0.59 1.15 0.50 1.13 0.40 1.15 0.48
Informal visits 1.79 0.96 1.70 0.92 1.47 0.80 1.62 0.88
Further Subject content course 0.67 0.47 0.47 0.50 0.57 0.50 0.00 0.00
development Holds a certificate 0.96 0.20 0.75 0.43 0.80 040  0.75 0.43
Curriculum improvemen
course 0.54 0.50 0.42 0.49 0.49 0.50 0.45 0.50
Subject related to IT 0.57 0.49 0.42 0.49 0.59 0.49 0.69 0.46
Critical thinking course 0.45 0.50 0.36 0.48 0.40 0.49 0.45 0.50
Qass characteristict Class size 23.93 3.28 17.85 10.52 19.77 9.48  19.37 9.66
Minutes in class 129.71 7.79 62.97 41.24 43.08 34.71 72.26 39.25

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fClewsgi charteristics are numerical values. Variables motivation range f
values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspoeaip to three times a week’, 4 corresponds to ‘daily or alndasit").
Standard deviation (SD) in italics.

XXI



Table E.9: Descriptive statistics: Teacher and class characteristics in the Czech Republic

Mathematics Biology Earth Science Chemistry Physics
203 Teachers 202 Teachers 189 Teachers 194 Teachers 197 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.01 0.12  0.01 0.08  0.03 0.16  0.03 0.16  0.01 0.10
25-29 0.12 032 0.14 035 0.22 042 022 042  0.09 0.28
30-39 0.19 040  0.13 033 0.21 041 021 041  0.22 0.41
40-49 0.33 047 022 042 0.22 041  0.22 041  0.34 0.47
50-59 0.27 044  0.37 048  0.24 043  0.24 043  0.22 0.41
Over 60 0.08 027 0.12 0.33  0.08 027  0.08 027 0.13 0.34
Female 0.79 040  0.82 0.38  0.63 048  0.63 048  0.57 0.50
Experience 1-2 years 0.06 0.23  0.09 029 0.14 035  0.14 0.35  0.07 0.26
3-5 years 0.10 0.30  0.07 026  0.11 031 011 031  0.09 0.29
Over 6 years 0.84 0.36  0.83 037 0.76 043  0.76 043  0.83 0.37
University diploma 0.97 0.18  0.97 0.17  0.95 021  0.95 021  0.96 0.20
Motivation on }4 piscusses concepts with others 1.83 071  1.75 069 1.74 0.74  1.74 0.74  1.87 0.76
scale Prepares material 1.97 081  1.90 082  1.93 0.85  1.93 0.85  2.06 0.97
Visits other classes 1.15 039 111 032 115 042 115 042 115 0.36
Informal visits 1.12 035  1.12 035 1.12 038  1.12 038 1.14 0.35
Further Subject content course 0.46 0.50 0.38 0.48 0.27 0.45 0.27 0.45 0.00 0.00
development 1,145 a certificate 096 019 094 023 094 024 094 024 095 0.21
Curriculum improvement course 0.35 0.48 0.31 0.46 0.19 0.40 0.19 0.40 0.31 0.46
Subject related to IT 0.47 050  0.57 050  0.52 050 052 050  0.56 0.50
Critical thinking course 0.28 0.45 0.31 0.46 0.25 0.43 0.25 0.43 0.33 0.47
Class Class size 23.68 435 23.75 430 23.84 430 23.84 430 2361 4.32
characteristics vy ites in class 198.66  31.30 8854 17.12 8268 21.74 8268 2174 88.67 13.41

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. folmsgi characteristics are numerical values. Variables motivation rangt
values 1 to 4 where 1 corregpds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspods to ‘one up to three timek',adveerresponds to ‘daily or almost daily
Standard deviation (SD) in italics.
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Table E.10: Descriptive statistics: Teacher and class characteristics in Egypt

Mathematics Science
220 Teachers 234 Teachers
Variable Mean SD Mean SD
Age Under 25 0.10 0.30 0.04 0.20
2529 0.07 0.26 0.18 0.39
30-39 0.47 0.50 0.38 0.48
4049 0.31 0.46 0.37 0.48
50-59 0.04 0.21 0.03 0.16
Over 60 0.00 0.02 0.00 0.00
Female 0.21 0.41 0.41 0.49
Experience 1-2 years 0.14 0.34 0.08 0.27
3-5 years 0.07 0.26 0.14 0.35
Over 6 years 0.79 0.41 0.78 0.41
University diploma 0.89 0.32 0.95 0.22
Motivation on 14 scale Discusses concepts with others 2.79 0.78 2.96 0.85
Prepares material 2.63 0.94 3.07 0.98
Visitsother classes 2.01 0.81 2.10 0.74
Informal visits 1.69 0.73 1.91 0.80
Further development Subject content course 0.65 0.48 0.70 0.46
Holds a certificate 0.67 0.47 0.61 0.49
Curriculum improvement course 0.32 0.47 0.39 0.49
Subject related to IT 0.53 0.50 0.48 0.50
Critical thinking course 0.76 0.43 0.70 0.46
Class characteristics Class size 37.15 8.14 35.42 11.22
Minutes in class 154.03 84.54 138.96 73.54

Note: Teacher weightwere used to calculate descriptive statistics. All variables have values 0 or 1, except for the following. Class cliesantemnstmerical values. Variables motivation ra
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corrésgoritwo or three times per month', 3 correspods to 'one up to three times a week’, 4 corresponds to 'daily or
daily"). Standard deviation (SD) in italics.
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Table E.11: Descriptive statistics: Teacher and class characteristiogs El Salvador

Mathematics Science
139 Teachers 147 Teachers
Variable Mean SD Mean SD
Age Under 25 0.05 0.22 0.05 0.22
2529 0.19 0.39 0.13 0.34
30-39 0.48 0.50 0.52 0.50
40-49 0.23 0.42 0.24 0.43
50-59 0.05 0.22 0.05 0.21
Over 60 0.00 0.07 0.01 0.10
Female 0.59 0.49 0.49 0.50
Experience 1-2 years 0.09 0.28 0.09 0.29
3-5 years 0.15 0.36 0.15 0.36
Over 6 years 0.76 0.43 0.75 0.43
University diploma 0.76 0.43 0.74 0.44
Motivation on 14 scale Discusses concepts with others 1.71 0.97 1.93 1.03
Prepares material 2.09 1.11 2.15 1.13
Visits other classes 1.54 0.86 1.65 1.00
Informal visits 1.71 1.02 1.67 0.99
Further development Subject content course 0.40 0.49 0.37 0.48
Holds a certificate 0.94 0.23 0.96 0.20
Curriculum improvement course 0.22 0.41 0.23 0.42
Subject related to IT 0.24 0.43 0.23 0.42
Critical thinking course 0.43 0.50 0.44 0.50
Class characteristics Class size 24.85 10.53 24.86 11.01
Minutes in class 213.08 42.51 197.04 61.25

Note: Teacher weights were used to calculate descriptive statisticgardbles have values 0 or 1, except for the following. Class characteristics are numerical values. Variables motiva
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3dstegsme up to three times a week', 4 corresponds to 'daily or aln
daily"). Standard deviation (SD) in italics.
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Table E.12: Descriptive statistics: Teacher and class characteristics in England

Mathematics Science
211 Teachers 615 Teachers
Variable Mean SD Mean SD
Age Under 25 0.04 0.19 0.16 0.37
2529 0.15 0.36 0.18 0.38
30-39 0.24 0.43 0.26 0.44
4049 0.26 0.44 0.20 0.40
50-59 0.29 0.46 0.18 0.39
Over 60 0.02 0.14 0.02 0.15
Female 0.53 0.50 0.49 0.50
Experience 1-2 years 0.19 0.39 0.29 0.46
3-5 years 0.20 0.40 0.17 0.38
Over 6 years 0.61 0.49 0.53 0.50
University diploma 0.98 0.13 0.00 0.00
Motivation on 14 scale Discusses concepts with others 2.40 0.79 2.43 0.94
Prepares material 2.09 0.85 2.17 0.92
Visits other classes 1.39 0.56 1.44 0.66
Informal visits 1.52 0.70 1.49 0.71
Further development Subject content course 0.79 0.41 0.70 0.46
Holds a certificate 0.97 0.18 0.85 0.36
Curriculum improvement course 0.61 0.49 0.65 0.48
Subject related to IT 0.60 0.49 0.39 0.49
Critical thinking course 0.39 0.49 0.43 0.49
Clascharacteristics Class size 24.62 7.52 19.05 12.83
Minutes in class 182.42 32.59 127.17 73.40

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. {Glksgiharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3dsrtespne up to three times a week’, 4 corresponds to 'dailglamost
daily"). Standard deviation (SD) in italics.
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Table E.13: Descriptive statistics: Teacher and class characteristics in Georgia

Mathematics Biology Earth Science Chemistry Physics
172 Teachers 158 Teachers 151 Teachers 144 Teachers 163 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.02 0.13 0.06 0.23 0.06 0.24 0.12 0.32 0.07 0.25
25-29 0.03 0.16 0.04 0.19 0.04 0.19 0.05 0.21 0.02 0.14
30-39 0.23 0.42 0.21 0.41 0.28 0.45 0.17 0.37 0.24 0.43
4049 0.27 0.44 0.22 0.41 0.29 0.45 0.27 0.45 0.34 0.47
50-59 0.25 0.43 0.27 0.44 0.25 0.43 0.28 0.45 0.17 0.38
Ovea 60 0.21 0.41 0.21 0.41 0.09 0.28 0.11 0.31 0.15 0.36
Female 0.87 0.34 0.89 0.32 0.83 0.37 0.90 0.31 0.79 0.41
Expetrence 1-2 years 0.04 0.19 0.07 0.25 0.09 0.28 0.14 0.35 0.13 0.33
3-byears 0.06 0.24 0.02 0.15 0.04 0.18 0.10 0.30 0.06 0.23
Ove 6 years 0.91 0.29 0.91 0.29 0.88 0.33 0.76 0.43 0.82 0.39
University diploma 1.00 0.00 0.94 0.24 0.00 0.00 0.89 0.32 0.95 0.22
Motivation on 24 Discusses concepts wi
scale others 2.61 0.79 2.76 0.86 2.76 0.96 2.45 0.86 2.54 0.90
Prepares material 2.69 1.02 2.99 0.96 2.87 1.03 2.62 1.03 2.83 1.01
Visits other classes 1.80 0.49 1.86 0.50 1.90 0.60 1.84 0.68 1.83 0.56
Informal visits 1.74 0.63 1.72 0.58 1.75 0.65 1.74 0.71 1.70 0.60
Further Subject content course 0.48 0.50 0.52 0.50 0.39 0.49 0.42 0.49 0.00 0.00
development 1,45 a certificate 094 024 091 028 091 029 08l 039 08 034
Curriculum improvemen
course 0.51 0.50 0.62 0.48 0.44 0.50 0.54 0.50 0.55 0.50
Subject related to IT 0.23 0.42 0.38 0.48 0.31 0.46 0.24 0.43 0.38 0.48
Critical thinking course 0.58 0.49 0.59 0.49 0.62 0.49 0.66 0.48 0.61 0.49
Class o Class size 19.57 8.73 17.25 9.78 17.92 10.73 17.93 11.38 17.72 9.82
characteristics  \ vy tes in class 184.29 1544 12651 7728 9651  66.45 9953 7022 11181  73.71

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tig folimsicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds t@ver or almost never', 2 corresponds to 'two or three times per month’, 3 correspods to 'one up to three times a weeldsgdorals to 'daily o
almost daily"). Standard deviation (SD) in italics.
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Table E.14: Descriptive statistics: Teacher andlass characteristics in Ghana

Mathematics Science
154 Teachers 171 Teachers
Variable Mean SD Mean SD
Age Under 25 0.20 0.40 0.18 0.39
2529 0.33 0.47 0.37 0.48
30-39 0.25 0.43 0.31 0.46
40-49 0.16 0.37 0.08 0.27
50-59 0.04 0.20 0.06 0.24
Over 60 0.01 0.10 0.00 0.00
Female 0.09 0.29 0.07 0.26
Experience 1-2 years 0.30 0.46 0.29 0.45
3-5 years 0.29 0.46 0.37 0.48
Over 6 years 041 0.49 0.34 0.47
University diploma 0.27 0.44 0.00 0.00
Motivation on }4 scale Discusses concepts with others 2.33 0.91 2.24 0.93
Prepares material 2.53 0.96 2.59 1.03
Visits other classes 2.41 0.93 2.25 0.95
Informal visits 2.42 0.97 2.38 0.91
Further development Subject content course 0.35 0.48 0.47 0.50
Holds a certificate 0.71 0.45 0.75 0.43
Curriculum improvement course 041 0.49 0.52 0.50
Subject related to IT 0.13 0.34 0.22 0.42
Critical thinking course 0.43 0.50 0.47 0.50
Class characteristics Class size 37.75 21.03 34.68 21.58
Minutes in class 224.39 87.75 171.44 81.25

Note: Teacher weights were used to calculate descrimbtadistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nuzneties range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times pel, @ianthespods to ‘one up to three times a week’, 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.
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Table E.15: Descriptive statistics: Teacher and class characteristics in Hong Kong, SAR

Mathematics Science
138 Teachers 123 Teachers
Variable Mean SD Mean SD
Age Under 25 0.10 0.30 0.08 0.28
2529 0.18 0.39 0.16 0.37
30-39 0.33 0.47 0.38 0.49
4049 0.27 0.44 0.25 0.44
50-59 0.10 0.29 0.12 0.32
Over 60 0.01 0.11 0.00 0.04
Female 0.42 0.49 0.36 0.48
Experience 1-2 years 0.27 0.45 0.20 0.40
3-5 years 0.14 0.34 0.09 0.28
Over 6 years 0.59 0.49 0.72 0.45
University diploma 0.94 0.23 0.96 0.19
Motivation on }4 scale Discusses concepts with others 2.29 0.67 2.18 0.69
Prepares material 1.93 0.72 1.91 0.74
Visits other classes 1.46 0.55 1.47 0.55
Informal visits 1.34 0.53 141 0.56
Further development Subjecicontent course 0.69 0.46 0.74 0.44
Holds a certificate 0.94 0.23 0.89 0.31
Curriculum improvement course 0.69 0.46 0.72 0.45
Subject related to IT 0.61 0.49 0.54 0.50
Critical thinking course 0.56 0.50 0.66 0.47
Class characteristics Class size 34.33 10.71 36.92 9.11
Minutes in class 243.93 63.70 148.90 61.64

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. follsgharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3dsrtespne up to three times a week’, 4 corresponds to ‘dailglmost
daily"). Standard deviation (SD) in italics.
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Table E.16: Descriptive statistics: Teacher and class characteristics in Hungary

Mathematics Biology Earth Science Chemistry Physics
227 Teachers 179 Teachers 183 Teachers 165 Teachers 172 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.03 0.17 0.07 0.26 0.07 0.26 0.06 0.25 0.06 0.24
2529 0.09 0.28 0.07 0.25 0.08 0.28 0.07 0.25 0.06 0.24
30-39 0.20 0.40 0.14 0.35 0.16 0.37 0.19 0.39 0.14 0.35
40-49 0.31 0.46 0.38 0.48 0.41 0.49 0.32 0.47 0.34 0.47
50-59 0.34 0.47 0.30 0.46 0.20 0.40 0.31 0.46 0.34 0.47
Ove 60 0.04 0.19 0.04 0.21 0.06 0.24 0.04 0.20 0.06 0.23
Female 0.80 0.40 0.78 0.42 0.66 0.47 0.78 0.41 0.64 0.48
Expetence 1-2 years 0.06 0.24 0.11 0.31 0.11 0.31 0.09 0.29 0.10 0.30
3-5years 0.03 0.18 0.05 0.22 0.06 0.24 0.05 0.21 0.04 0.20
Ove 6 years 0.91 0.29 0.84 0.37 0.83 0.38 0.86 0.35 0.86 0.35
University diploma 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Motivation on 4 Discusses concepts wi
scale others 2.44 0.74 2.13 0.87 2.18 0.90 2.12 0.83 2.15 0.81
Prepares material 2.52 0.96 2.49 1.12 2.57 1.07 2.38 1.02 2.50 1.12
Visits other classes 1.48 0.53 1.48 0.58 1.46 0.60 1.39 0.51 1.45 0.56
Informal visits 1.28 0.46 1.30 0.46 1.29 0.45 1.26 0.45 1.30 0.52
Further Subject content course 0.50 0.50 0.44 0.50 0.47 0.50 0.50 0.50 0.00 0.00
development Holds a certificate 0.00 0.00  0.00 0.00 0.00 0.00  0.00 0.00  0.00 0.00
Curriculum improvemen
course 0.28 0.45 0.28 0.45 0.29 0.45 0.23 0.42 0.26 0.44
Subject related to IT 0.27 0.44 0.36 0.48 0.33 0.47 0.29 0.45 0.29 0.45
Critical thinking course 0.37 0.48 0.31 0.46 0.33 0.47 0.30 0.46 0.23 0.42
Class o Class size 20.09 7.77 19.00 8.78 18.55 8.82 19.01 8.75 18.78 8.31
characteristics  yintes in class 164.43 2943 67.45 3445 6211 2929 62.85 31.84 60.24 28.92

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. {Gllsgi characteristics are numerical values. Variables motivation rangs
values 1 to 4 where 1 corresponds teever or almost never', 2 corresponds to 'two or three times per month', 3 correspods to 'one up to three times a weelésgorals to 'daily or almost daily’
Standard deviation (SD) in italics.
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Table E.17: Descriptive statistics: Teacher andlass characteristics in Indonesia

Mathematics Biology Physics
146 Teachers 127 Teachers 129 Teachers
Variable Mean SD Mean SD Mean SD
Age Unde 25 0.02 0.14 0.01 0.11 0.07 0.25
2529 0.13 0.34 0.18 0.38 0.16 0.37
30-39 0.42 0.49 0.42 0.49 0.47 0.50
4049 0.37 0.48 0.34 0.47 0.24 0.43
50-59 0.05 0.22 0.05 0.21 0.05 0.21
Over 60 0.02 0.13 0.00 0.00 0.01 0.12
Female 0.42 0.49 0.64 0.48 0.47 0.50
Experience 1-2 years 0.07 0.25 0.07 0.26 0.10 0.30
3-5 years 0.13 0.33 0.17 0.38 0.12 0.33
Over 6 years 0.81 0.39 0.75 0.43 0.78 0.42
University diploma 0.89 0.32 0.89 0.31 0.83 0.38
Motivation on 4 pjscusses concepts with others 2.47 0.89 2.53 0.78 2.49 0.81
scale Prepares material 3.04 0.97 3.01 0.93 2.80 0.94
Visits other classes 1.64 0.83 1.71 0.93 1.53 0.75
Informal visits 1.55 0.74 1.58 0.79 1.45 0.68
Further development gypject contentourse 0.67 0.47 0.67 0.47 0.00 0.00
Holds a certificate 0.87 0.33 0.89 0.31 0.87 0.34
Curriculum improvement course 0.76 0.43 0.71 0.45 0.71 0.46
Subject related to IT 0.29 0.46 0.28 0.45 0.24 0.43
Critical thinking course 0.56 0.50 0.54 0.50 0.55 0.50
Class characteristics Class size 37.04 13.23 35.20 8.61 34.15 10.62
Minutes in class 202.62 64.95 123.46 76.60 126.22 74.42

Note: Teachr weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for the followingar@tassistics are numerical values. Variables motivation range
values 1 to 4 where 1 corresponds to 'never or almost neRecorresponds to 'two or three times per month', 3 correspods to ‘one up to three times a week’, 4 corresponds to 'dailgsbrdaily").
Standard deviation (SD) in italics.
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Table E.18: Descriptivestatistics: Teacher and class characteristics in Islamic Rep. of Iran

Mathematics Science
191 Teachers 208 Teachers
Variable Mean SD Mean SD
Age Under 25 0.09 0.29 0.06 0.24
2529 0.20 0.40 0.10 0.29
30-39 0.46 0.50 0.50 0.50
4049 0.18 0.39 0.24 0.42
50-59 0.05 0.21 0.11 0.31
Over 60 0.01 0.09 0.00 0.00
Female 0.40 0.49 0.41 0.49
Experience 1-2 years 0.04 0.20 0.07 0.25
3-5 years 0.16 0.37 0.10 0.30
Over 6 years 0.80 0.40 0.83 0.38
University diploma 1.00 0.00 1.00 0.00
Motivation on 14 scale Discusses concepts with others 2.22 0.73 2.32 0.76
Prepares material 2.13 0.89 2.35 0.82
Visits other classes 1.16 0.42 1.26 0.58
Informal visits 1.29 0.53 1.34 0.59
Further development Subject content course 0.75 0.43 0.80 0.40
Holds a certificate 1.00 0.00 0.98 0.13
Curriculum improvement course 0.46 0.50 0.59 0.49
Subject related to IT 0.28 0.45 0.43 0.49
Critical thinking course 0.48 0.50 0.53 0.50
Class characteristics Class size 23.60 7.39 23.76 7.64
Minutes in class 180.36 52.88 171.62 59.53

Note: Teacher weights were used ¢alculate descriptive statistics. All variables have values 0 or 1, except for the following. Class characteristics ara@ mahes. Variables motivation ran
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'ttweertimes per month’, 3 correspods to 'one up to three times a week’, 4 corresponds to 'daily or ¢
daily"). Standard deviation (SD) in italics.
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Table E.19: Descriptive statistics: Teacher and class characteristics in Israel

Mathematics Science
243 Teachers 270 Teachers
Variable Mean SD Mean SD
Age Under 25 0.03 0.18 0.18 0.38
2529 0.10 0.30 0.09 0.28
30-39 0.30 0.46 0.24 0.43
4049 0.34 0.47 0.30 0.46
50-59 0.19 0.39 0.18 0.39
Over 60 0.04 0.20 0.01 0.10
Female 0.76 0.43 0.70 0.46
Experience 1-2 years 0.10 0.30 0.25 0.43
3-5 years 0.09 0.29 0.06 0.23
Over 6 years 0.81 0.39 0.70 0.46
University diploma 0.95 0.22 0.82 0.38
Motivation on 14 scale Discusses concepts with others 2.36 0.77 2.18 0.83
Prepares material 2.42 0.82 2.14 0.80
Visits other classes 1.16 0.48 1.09 0.32
Informal visits 1.17 0.47 1.13 0.38
Further development Subject content course 0.57 0.49 0.58 0.49
Holds a certificate 0.98 0.14 0.83 0.37
Curriculum improvement course 0.50 0.50 0.61 0.49
Subject related to IT 0.33 0.47 0.45 0.50
Critical thinkingcourse 0.42 0.49 0.49 0.50
Class characteristics Class size 32.79 5.00 23.74 15.68
Minutes in class 218.60 46.46 126.39 70.44

Note: Teacher weights were used to calculate descriptive statistics. All variables have valuegxXceptlfor the following. Class characteristics are numerical values. Variables motivatior
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month’, 3dsrtespne up to three times a wé&', 4 corresponds to 'daily or almo
daily"). Standard deviation (SD) in italics.
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Table E.20: Descriptive statistics: Teacher and class characteristics in Japan

Mathematics Science
201 Teachers 165 Teachers
Variable Mean SD Mean SD
Age Under 25 0.06 0.24 0.03 0.16
2529 0.14 0.35 0.17 0.38
30-39 0.29 0.46 0.25 0.43
4049 0.37 0.48 0.32 0.47
50-59 0.11 0.32 0.23 0.42
Over 60 0.02 0.14 0.01 0.09
Female 0.42 0.49 0.15 0.36
Experience 1-2 years 0.13 0.34 0.08 0.27
3-5 years 0.10 0.30 0.17 0.38
Over 6 years 0.77 0.42 0.75 0.43
University diploma 1.00 0.05 0.99 0.08
Motivation on 14 scale Discusses concepts with others 2.16 0.78 1.93 0.79
Prepares material 2.58 1.02 1.76 0.84
Visits other classes 1.52 0.79 1.36 0.65
Informal visits 1.48 0.86 1.24 0.57
Further development Subject content course 0.76 0.43 0.64 0.48
Holds ecertificate 0.99 0.07 0.99 0.10
Curriculum improvement course 0.30 0.46 0.33 0.47
Subject related to IT 0.26 0.44 0.33 0.47
Critical thinking course 0.39 0.49 0.14 0.35
Class characteristics Class size 32.47 8.19 33.66 6.85
Minutes in class 158.36 25.03 148.56 22.47

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. Glkmsi characteristics are numerical values. Variaiigation range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month’, 3dsrtespne up to three times a week', 4 corresponds to 'daily or alr
daily'). Standard deviation (SD) in itali
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Table E.21: Descriptive statistics: Teacher and class characteristics in Jordan

Mathematics Science
193 Teachers 200 Teachers
Variable Mean SD Mean SD
Age Under 25 0.13 0.33 0.09 0.29
2529 0.26 0.44 0.37 0.48
30-39 0.37 0.48 0.36 0.48
4049 0.18 0.38 0.13 0.33
50-59 0.06 0.25 0.05 0.21
Over 60 0.00 0.00 0.00 0.00
Female 0.51 0.50 0.54 0.50
Experience 1-2 years 0.20 0.40 0.25 0.43
3-5years 0.18 0.39 0.28 0.45
Over 6 years 0.61 0.49 0.47 0.50
University diploma 0.87 0.34 0.96 0.20
Motivation on 14 scale Discusses concepts with others 2.44 0.83 2.64 0.85
Prepares material 2.34 0.89 2.73 0.96
Visits other classes 1.91 0.72 1.88 0.72
Informal visits 2.00 1.06 1.85 0.87
Further development Subject content course 0.78 0.41 0.77 0.42
Holds a certificate 0.80 0.40 0.72 0.45
Curriculum improvement course 0.61 0.49 0.64 0.48
Subject related to IT 0.64 0.48 0.58 0.49
Critical thinking course 0.65 0.48 0.73 0.45
Class characteristics Class size 32.26 10.31 31.39 11.54
Minutes in class 224.29 22.74 224.39 18.03

Note: Teacheweights were used to calculate descriptive statistics. All variables have values 0 or 1, except for the following. @taesistitar are numerical values. Variables motivation ra
from values 1 to 4 where 1 corresponds to 'never or almost nevedr2sponds to 'two or three times per month', 3 correspods to 'one up to three times a week', 4 corresponds to 'dailysbr
daily"). Standard deviation (SD) in italics.
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Table E.22: Descriptive statistics: Teacher and clagharacteristics in South Korea

Mathematics Science
227 Teachers 181 Teachers
Variable Mean SD Mean SD
Age Under 25 0.02 0.14 0.06 0.24
2529 0.22 0.41 0.16 0.36
30-39 0.30 0.46 0.26 0.44
4049 0.36 0.48 0.40 0.49
50-59 0.09 0.29 0.11 0.31
Over 60 0.01 0.11 0.01 0.11
Female 0.61 0.49 0.62 0.49
Experience 1-2 years 0.14 0.34 0.17 0.37
3-5 years 0.19 0.39 0.14 0.35
Over 6 years 0.68 0.47 0.69 0.46
University diploma 1.00 0.00 0.99 0.11
Motivation on 14 scale Discusses concepts with others 2.06 0.71 2.34 0.75
Prepares material 2.50 0.83 2.69 0.80
Visits other classes 1.22 0.45 1.26 0.47
Informal visits 1.14 0.39 1.18 0.43
Further development Subject content course 0.50 0.50 0.49 0.50
Holds a certificate 1.00 0.07 0.98 0.12
Curriculum improvement course 0.41 0.49 0.34 0.47
Subject related to IT 0.30 0.46 0.28 0.45
Critical thinking course 0.21 0.41 0.38 0.49
Class characteristics Class size 36.53 5.13 35.42 8.10
Minutes in class 181.33 13.80 161.47 43.32

Note: Teacher weights were used to calculate descriptaéistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nugniables range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times pel, ionthespods to '‘one up to three times a week', 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.
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Table E.23: Descriptive statistics: Teacher and class characteristics in Rep. of Kuwait

Mathematics Science
106 Teachers 158 Teachers
Variable Mean SD Mean SD
Age Under 25 0.01 0.09 0.23 0.42
2529 0.17 0.38 0.15 0.35
30-39 0.51 0.50 0.33 0.47
4049 0.19 0.39 0.22 0.41
50-59 0.11 0.32 0.05 0.23
Over 60 0.00 0.00 0.03 0.16
Female 0.52 0.50 0.39 0.49
Experience 1-2 years 0.13 0.34 0.41 0.49
3-5 years 0.12 0.33 0.06 0.24
Over 6 years 0.74 0.44 0.52 0.50
University diploma 0.98 0.14 0.79 0.41
Motivation on 4 scale Discusses concepts with others 2.96 0.85 2.69 1.15
Prepares material 3.01 0.91 2.82 1.19
Visits other classes 2.06 0.65 1.85 0.72
Informal visits 1.57 0.76 1.66 0.81
Further development Subjecicontent course 0.59 0.49 0.43 0.50
Holds a certificate 0.75 0.43 0.55 0.50
Curriculum improvement course 0.27 0.44 0.25 0.44
Subject related to IT 0.43 0.50 0.35 0.48
Critical thinking course 0.65 0.48 0.36 0.48
Class characteristics Class size 29.29 5.27 20.38 16.66
Minutes in class 77.12 74.40 61.21 68.73

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. folesgiharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to ‘'two or three times per month’, 3dsrtespne up to three times a week'’, 4 corresponds to 'dailglorost
daily"). Standard deviation (SD) in italics.
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Table E.24: Descriptive statistics: Teacher and class characteristics in Lebanon

Mathematics Biology Chemistry Physics
116 Teachers 164 Teachers 167 Teachers 164 Teachers
Variable Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.04 0.19 0.17 0.38 0.14 0.35 0.18 0.39
2529 0.30 0.46 0.33 0.47 0.28 0.45 0.26 0.44
30-39 0.27 0.45 0.28 0.45 0.34 0.47 0.31 0.46
4049 0.19 0.39 0.14 0.34 0.17 0.38 0.15 0.35
5059 0.20 0.40 0.05 0.22 0.05 0.22 0.07 0.26
Ove 60 0.00 0.00 0.03 0.16 0.01 0.11 0.02 0.15
Fenale 0.42 0.49 0.69 0.46 0.63 0.48 0.47 0.50
Experience 1-2 years 0.19 0.39 0.21 041 0.21 0.41 0.23 0.42
3-5years 0.14 0.35 0.21 0.41 0.16 0.37 0.17 0.38
Ove 6 years 0.67 0.47 0.58 0.49 0.63 0.48 0.60 0.49
University diploma 0.68 0.47 0.75 0.43 0.78 0.41 0.75 0.43
Motivation on 14 Discusses concepts wi
scale others 2.63 0.91 2.44 0.90 2.35 0.88 2.43 0.91
Prepares material 2.43 1.13 2.39 1.02 2.43 1.05 2.40 1.08
Visits other classes 1.43 0.69 1.44 0.71 1.47 0.72 1.47 0.74
Informal visits 1.69 0.79 1.60 0.88 1.61 0.79 1.54 0.77
Further Subject content course 0.63 0.48 0.63 0.48 0.54 0.50 0.00 0.00
development Holds a certificate 0.65 0.48 0.75 0.43 0.69 0.46 0.72 0.45
Curriculum improvemen
course 0.52 0.50 0.51 0.50 0.46 0.50 0.45 0.50
Subject related to IT 0.48 0.50 0.40 0.49 0.36 0.48 0.40 0.49
Critical thinking course 0.64 0.48 0.56 0.50 0.50 0.50 0.53 0.50
Qass characteristics Class size 24.95 9.15 20.28 12.63 22.68 14.31 21.50 11.62
Minutes in class 262.70 53.99 103.37 95.36 107.62 99.19 112.63 95.14

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. follEssi cdracteristics are numerical values. Variables motivation range 1
values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month’, 3 correspoeaip to three times a week', 4 corresponds to 'daily arcat daily").
Standard deviation (SD) in italics.
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Table E.25: Descriptive statistics: Teacher and class characteristics in Lithuania

Mathematics Biology Earth Science Chemistry Physics
205 Teachers 160 Teachers 163 Teachers 157 Teachers 152 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.02 0.15 0.02 0.15 0.02 0.16 0.03 0.16 0.05 0.23
25-29 0.06 0.23 0.05 0.21 0.07 0.26 0.03 0.17 0.04 0.20
30-39 0.12 0.32 0.22 0.41 0.19 0.39 0.13 0.33 0.14 0.35
40-49 0.46 0.50 0.35 0.48 0.41 0.49 0.42 0.49 0.39 0.49
50-59 0.29 0.46 0.25 0.43 0.20 0.40 0.28 0.45 0.27 0.44
Over 60 0.05 0.21 0.12 0.32 0.10 0.30 0.12 0.32 0.11 0.31
Female 0.90 0.29 0.87 0.34 0.76 0.43 0.92 0.27 0.65 0.48
Experience 1-2 years 0.03 0.18 0.10 0.30 0.08 0.28 0.05 0.22 0.14 0.35
3-5 years 0.04 0.19 0.05 0.22 0.07 0.25 0.06 0.23 0.04 0.21
Over 6 years 0.93 0.26 0.85 0.36 0.85 0.36 0.89 0.31 0.81 0.39
University diploma 0.93 0.26 0.92 0.27 0.93 0.25 0.92 0.28 0.89 0.31
Motivation on ¥4 piscysses concepts with others 2.07 081 191 060  1.85 067  1.95 070  1.95 0.75
scale Prepares material 2.13 090 2.19 094  2.07 094 214 091 215 0.97
Visits other classes 1.38 0.58 1.46 0.57 1.38 0.51 1.45 0.63 1.45 0.56
Informal visits 1.32 0.57 1.42 0.56 1.31 0.46 1.41 0.56 1.33 0.56
Further Subject content course 0.76 0.43 0.64 0.48 0.71 0.45 0.60 0.49 0.00 0.00
development .45 4 certificate 0.96 0.19  0.98 0.15  0.95 0.22  0.96 0.19  0.95 0.22
Curriculum improvement course 0.70 0.46 0.68 0.47 0.75 0.43 0.58 0.49 0.61 0.49
Subject related to IT 0.70 0.46 0.66 0.47 0.60 0.49 0.71 0.45 0.68 0.47
Critical thinking course 0.53 0.50 0.50 0.50 0.52 0.50 0.46 0.50 0.51 0.50
Class o Class size 23.06 6.39 21.38 9.47 21.64 8.14 21.97 8.59 22.10 8.55
characteristics  yintes in class 182.14 1829 46.69 1294 90.03 1051 89.26  10.61 89.17  15.22

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. follsgi characteristics are numerical values. Variables motivation range
values 1 to 4 where 1 correspds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspods to '‘one up to three timek',advemrresponds to 'daily or almost daily
Standard deviation (SD) in italics.
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Table E.26: Descriptive statistics: Teacher and class characteristics in Malaysia

Mathematics Science
163 Teachers 163 Teachers
Variable Mean SD Mean SD
Age Under 25 0.02 0.14 0.03 0.16
2529 0.21 0.41 0.20 0.40
30-39 0.39 0.49 0.49 0.50
4049 0.28 0.45 0.22 0.42
50-59 0.09 0.29 0.06 0.23
Over 60 0.00 0.00 0.00 0.00
Female 0.71 0.46 0.75 0.43
Experience 1-2 years 0.10 0.30 0.08 0.27
3-5years 0.19 0.39 0.19 0.39
Over 6 years 0.71 0.45 0.73 0.44
University diploma 0.87 0.33 0.00 0.00
Motivation on 14 scale Discusses concepts with others 2.43 0.65 2.64 0.74
Prepares material 2.27 0.80 2.64 0.85
Visits other classes 1.33 0.58 1.45 0.62
Informal visits 1.59 0.64 1.72 0.63
Further development Subject content course 0.46 0.50 0.46 0.50
Holds a certificate 0.99 0.09 0.97 0.17
Curriculum improvement course 0.52 0.50 0.65 0.48
Subject related to IT 0.62 0.49 0.60 0.49
Critical thinking course 0.27 0.45 0.38 0.49
Class characteristics Class size 35.23 5.21 34.59 7.41
Minutes in class 189.38 20.49 183.34 40.11

Note: Teacheweights were used to calculate descriptive statistics. All variables have values 0 or 1, except for the following. @tassistiea are numerical values. Variables motivation ra
from values 1 to 4 where 1 corresponds to 'never or almost neveorr2gponds to 'two or three times per month', 3 correspods to 'one up to three times a week', 4 corresponds to 'dailysir
daily"). Standard deviation (SD) in italics.
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Table E.27: Descriptive statistics: Teacher and clagharacteristics in Malta

Mathematics Biology Earth Science Chemistry Physics
112 Teachers 72 Teachers 51 Teachers 49 Teachers 119 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.11 0.32 0.15 0.36 0.09 0.29 0.10 0.30 0.24 0.43
2529 0.34 0.47 0.23 0.42 0.42 0.49 0.14 0.35 0.29 0.45
30-39 0.32 0.47 0.41 0.49 0.19 0.39 0.39 0.49 0.33 0.47
40-49 0.14 0.34 0.14 0.34 0.21 0.41 0.20 0.40 0.10 0.30
50-59 0.09 0.28 0.08 0.26 0.09 0.28 0.09 0.29 0.04 0.20
Over 60 0.00 0.00 0.00 0.05 0.00 0.00 0.08 0.27 0.00 0.07
Female 0.58 0.49 0.73 0.44 0.52 0.50 0.61 0.49 0.57 0.50
Experience 1-2 years 0.12 0.33 0.10 0.30 0.14 0.35 0.12 0.32 0.22 0.41
3-5 years 0.20 0.40 0.16 0.36 0.19 0.40 0.15 0.35 0.17 0.37
Over 6 years 0.68 0.47 0.75 0.44 0.67 0.47 0.74 0.44 0.61 0.49
University diploma 0.92 0.27 0.93 0.26 0.98 0.13 0.97 0.17 0.86 0.34
Motivation on t Discusses concepts wi
4 scale others 2.10 0.81 1.96 0.93 1.82 0.70 1.90 0.91 2.19 0.81
Prepares material 1.93 0.93 1.95 0.85 1.58 0.64 1.76 0.72 2.02 0.77
Visits other classes 1.03 0.26 1.09 0.33 1.04 0.19 1.09 0.29 1.05 0.23
Informal visits 1.06 0.32 1.08 0.27 1.14 0.43 1.07 0.26 1.06 0.24
Further Subject content course 0.69 0.46 0.44 0.50 0.14 0.35 0.24 0.43 0.00 0.00
development 454 4 certificate 0.94 0.25 089 032 097 0.16 0.86 0.35 0.79 0.40
Curriculum improvemen
course 0.59 0.49 0.54 0.50 0.24 0.43 0.49 0.50 0.26 0.44
Subject related to IT 0.83 0.37 0.34 0.47 0.38 0.48 0.27 0.45 0.33 0.47
Critical thinking course 0.30 0.46 0.27 0.44 0.28 0.45 0.20 0.40 0.22 0.42
Class o Class size 21.68 3.89 14.31 5.33 18.77 7.34 12.73 6.19 17.71 7.20
characteristics inutes in class 213.27 2280 160.96 36.23 60.01  47.28 154.03 32.62 159.59  46.20

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tigp fOlémsicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 casponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspods to 'one up to three weas, & corresponds to 'daily ¢
almost daily'). Standard deviation (SD) in italics.
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Table E.28: Descriptivestatistics: Teacher and class characteristics in Mongolia

Mathematics Biology Earth Science Chemistry Physics

132 Teachers 38 Teachers 28 Teachers 39 Teachers 47 Teachers

Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.16 0.36 0.16 037 023 0.42 0.23 0.42 0.17 0.38
2529 0.29 0.45 0.17 038  0.11 0.32 0.15 0.36 0.23 0.42
30-39 0.18 0.38 0.14 034  0.18 0.38 0.12 0.33 0.18 0.38
40-49 0.22 0.42 0.40 049  0.30 0.46 0.41 0.49 0.31 0.46
50-59 0.13 0.34 0.13 033 0.15 0.35 0.09 0.28 0.11 0.32
Over 60 0.02 0.14 0.00 0.00  0.03 0.16 0.00 0.00 0.00 0.00
Female 0.77 0.42 0.87 034 081 0.39 0.76 0.43 0.70 0.46
Experience 1-2 years 0.16 0.36 0.24 043  0.32 0.47 0.27 0.44 0.26 0.44
35 yeas 0.16 0.37 0.09 028  0.11 0.31 0.05 0.22 0.08 0.27
Over 6 gars 0.68 0.47 0.67 047 057 0.50 0.68 0.47 0.66 0.47
University diploma 0.94 0.23 0.00 0.00  0.80 0.40 0.00 0.00 0.80 0.40
Motivationon 14 piscysses concepts with others 2.41 0.73 2.44 073  2.13 0.80 2.35 0.88 2.21 0.84
scale Preparesnaterial 2.19 0.79 2.32 083  2.37 0.88 2.47 0.93 2.17 0.91
Visits other classes 2.10 0.79 2.22 0.76  2.18 0.81 2.21 0.94 1.94 0.92
Informal visits 1.97 0.81 2.32 0.81  2.46 1.12 2.16 1.04 1.98 0.96
Furthe Subject content course 0.51 0.50 0.58 0.49 0.45 0.50 0.39 0.49 0.00 0.00
development 1,145 acertificate 085 035 083 037 08 038 076 043 079 041
Curriculum improvement course 0.80 0.40 0.63 0.48 0.58 0.49 0.45 0.50 0.52 0.50
Subjeet related to IT 0.37 0.48 0.24 043  0.22 0.42 0.17 0.38 0.31 0.46
Critical thinking course 0.23 0.42 0.33 0.47  0.39 0.49 0.35 0.48 0.26 0.44
Class Class size 31.66 787 2821 11.31 2562 1498 27.87 1458 26.00 13.44
characteristics i ites in class 173.62  42.85 103.37 82,77 9150 83.78 117.69  84.87 100.95  88.03

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tigp folimsicharacteristics are numerical values. Variables motivation range from
1 to 4 where 1 corresponds to 'never almost never', 2 corresponds to 'two or three times per month', 3 correspods to 'one up to three times a week’, 4 calsaspaaily or almost daily'). Standa
deviation (SD) in italics.
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Table E.29: Descriptive statistics: Teacher and clagharacteristics in Oman

Mathematics Science
143 Teachers 149 Teachers
Variable Mean SD Mean SD
Age Under 25 0.20 0.40 0.22 0.42
2529 0.60 0.49 0.53 0.50
30-39 0.14 0.34 0.17 0.38
4049 0.06 0.24 0.06 0.24
50-59 0.00 0.07 0.01 0.12
Over 60 0.00 0.00 0.00 0.00
Female 0.54 0.50 0.49 0.50
Experience 1-2 years 0.30 0.46 0.34 0.47
3-5 years 0.26 0.44 0.29 0.46
Over 6 years 0.44 0.50 0.37 0.48
University diploma 0.98 0.12 0.94 0.23
Motivation on 14 scale Discusses concepts with others 2.53 0.80 2.55 0.82
Prepares material 2.29 0.89 2.80 0.95
Visits other classes 1.81 0.50 1.80 0.52
Informalvisits 1.80 0.80 1.84 0.89
Further development Subject content course 0.38 0.48 0.44 0.50
Holds a certificate 0.90 0.30 0.84 0.37
Curriculum improvement course 0.54 0.50 0.43 0.50
Subject related to IT 0.22 0.41 0.20 0.40
Critical thinking course 0.33 0.47 0.26 0.44
Class characteristics Class size 29.62 7.72 28.79 8.93
Minutes in class 244.87 81.57 199.01 99.41

Note: Teacher weights were used to calculate descriptive statisticgardbles have values 0 or 1, except for the following. Class characteristics are numerical values. Variables motivex
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month’, Jdstegme up to three times a week', 4 corresponds to 'daily or alrr
daily"). Standard deviation (SD) in italics.
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Table E.30: Descriptive statistics: Teacher and class characteristics in Palestinian Nat'l Auth.

Mathematics Science
143 Teachers 152 Teachers
Variable Mean SD Mean SD
Age Under 25 0.12 0.32 0.05 0.22
2529 0.27 0.44 0.32 0.47
30-39 0.27 0.45 0.27 0.45
4049 0.23 0.42 0.24 0.43
50-59 0.11 0.31 0.11 0.31
Over 60 0.00 0.00 0.00 0.00
Female 0.50 0.50 0.53 0.50
Experience 1-2 years 0.23 0.42 0.24 0.42
3-5 years 0.15 0.35 0.22 0.42
Over 6 years 0.63 0.48 0.54 0.50
University diploma 0.84 0.37 0.89 0.32
Motivation on 14 scale Discusses concepts with others 2.45 0.87 2.56 0.82
Prepares material 2.19 0.85 2.69 0.97
Visits other classes 1.69 0.57 1.72 0.62
Informal visits 1.74 0.77 1.80 0.76
Further development Subjectcontent course 0.48 0.50 0.48 0.50
Holds a certificate 0.60 0.49 0.65 0.48
Curriculum improvement course 0.36 0.48 0.36 0.48
Subject related to IT 0.24 0.43 0.35 0.48
Critical thinking course 0.44 0.50 0.47 0.50
Class characteristics Class size 35.81 8.74 34.90 9.96
Minutes in class 166.50 70.55 146.16 70.77

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fGlesgiharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3dsrtespne up to three times a week’, 4 corresponds to 'dailgloost
daily"). Standard deviation (SD) in italics.
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Table E.31: Descriptive statistics: Teacher and class characteristics in Qatar

Mathematics Science
124 Teachers 132 Teachers
Variable Mean SD Mean SD
Age Under 25 0.01 0.11 0.11 0.31
2529 0.24 0.43 0.16 0.37
30-39 0.39 0.49 0.45 0.50
4049 0.23 0.42 0.18 0.39
50-59 0.13 0.33 0.08 0.27
Over 60 0.00 0.00 0.00 0.00
Female 0.48 0.50 0.43 0.50
Experience 1-2 years 0.15 0.35 0.18 0.38
3-5 years 0.14 0.34 0.15 0.36
Over 6 years 0.72 0.45 0.68 0.47
University diploma 0.97 0.18 0.89 0.31
Motivation on 4 scale Discusses concepts with others 2.99 0.90 2.80 1.00
Prepares material 2.58 0.98 2.82 1.07
Visits other classes 1.90 0.57 1.85 0.60
Informal visits 1.72 0.81 1.64 0.64
Further development Subject content course 0.55 0.50 0.62 0.48
Holds a certificate 0.87 0.34 0.75 0.43
Curriculum improvement course 0.38 0.49 0.42 0.49
Subject related to IT 0.53 0.50 0.51 0.50
Critical thinking course 0.51 0.50 0.44 0.50
Class characteristics Class size 25.99 6.30 21.04 11.15
Minutes inclass 217.75 48.32 135.43 98.78

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. 1Glkmsi characteristics are humerical values. Variables motivation
from valuesl to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspodsipttigee times a week', 4 corresponds to 'daily or alm
daily"). Standard deviation (SD) in italics.
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Table E.32: Descriptive statistics: Teacher and class characteristics in Romania

Mathematics Biology Earth Science Chemistry Physics
229 Teachers 179 Teachers 188 Teachers 170 Teachers 189 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.02 0.15 0.07 0.25 0.04 0.19 0.05 0.21 0.02 0.14
25-29 0.05 0.22 0.11 0.32 0.16 0.36 0.09 0.29 0.05 0.21
30-39 0.22 0.42 0.21 0.41 0.32 0.47 0.16 0.37 0.14 0.35
40-49 0.21 0.41 0.12 0.33 0.14 0.34 0.30 0.46 0.39 0.49
50-59 0.36 0.48 0.42 0.49 0.28 0.45 0.33 0.47 0.34 0.48
Ove 60 0.13 0.34 0.06 0.24 0.07 0.25 0.07 0.25 0.06 0.23
Female 0.58 0.49 0.84 0.37 0.57 0.49 0.77 0.42 0.63 0.48
Experience 1-2 years 0.08 0.27 0.18 0.39 0.14 0.35 0.14 0.34 0.07 0.25
3-byears 0.05 0.21 0.06 0.23 0.19 0.39 0.08 0.26 0.04 0.19
Ove 6 years 0.87 0.33 0.76 0.43 0.67 0.47 0.79 0.41 0.90 0.30
University diploma 0.99 0.12 0.96 0.21 0.96 0.20 0.98 0.13 0.98 0.14
Motivation on 14 Discusses concepts wi
scale others 2.54 0.84 2.52 0.83 2.56 0.81 2.60 0.77 2.55 0.82
Prepares material 2.65 0.97 2.96 0.98 3.01 0.92 2.86 0.94 2.90 0.90
Visits other classes 1.86 0.72 1.85 0.66 1.78 0.60 1.80 0.60 1.77 0.55
Informal visits 2.14 0.99 2.30 1.02 2.24 0.98 2.38 1.00 2.38 1.02
Further Subject content course  0.51 0.50 0.46 0.50 0.54 0.50 0.52 0.50 0.00 0.00
development .45 a certificate 0.97 016 093 026 0.4 0.24 0.01 0.29 0.94 0.24
Curriculum improvemen
course 0.51 0.50 0.37 0.48 0.47 0.50 0.44 0.50 0.46 0.50
Subject related to IT 0.54 0.50 0.63 0.48 0.59 0.49 0.65 0.48 0.69 0.46
Critical thinking course 0.54 0.50 0.42 0.49 0.53 0.50 0.50 0.50 0.52 0.50
Class Class size 19.10 570  18.48 6.50  18.33 7.22 18.29 7.34 18.30 7.19
characteristics o tes in class 210.96  41.42 70.53 4514  99.64 3524 11824  52.06  118.12 51.79

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. f0llssi characteristics are numerical values. Variables motivation rangt
values 1 to 4 where 1 corresponds t@ver or almost never', 2 corresponds to 'two or three times per month', 3 correspods to 'one up to three times a weelésgorals to 'daily or almost daily'
Standard deviation (SD) in italics.

XLV



Table E.33: Descriptive statistics: Teacher andlass characteristics in Russian Federation

Mathematics Biology Earth Science Chemistry Physics

251 Teachers 223 Teachers 229 Teachers 226 Teachers 231 Teachers

Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.02 0.12  0.05 023  0.03 0.18  0.04 019  0.04 0.19
2529 0.03 0.17  0.04 020  0.08 027  0.03 0.18  0.09 0.29
30-39 0.19 040  0.23 042  0.29 045  0.19 039 0.14 0.35
40-49 0.35 048  0.30 0.46  0.30 0.46  0.34 047  0.34 0.47
50-59 0.32 047  0.30 046  0.25 043  0.30 046  0.28 0.45
Over 60 0.09 0.28  0.08 027  0.05 022  0.10 030  0.11 0.31
Female 0.93 026  0.95 022  0.92 027  0.95 021  0.76 0.43
Experience 1-2 years 0.03 0.16  0.09 029  0.05 023  0.04 0.19  0.08 0.27
3-5 years 0.03 0.17  0.03 0.18  0.03 0.18  0.04 021  0.05 0.22
Over 6 years 0.94 023  0.88 033 091 028  0.92 028  0.87 0.34
University diploma 0.99 011 097 0.17  0.96 0.19  0.96 019  0.97 0.18
Motivation on }4 piscusses concepts with others 251 0.85  2.49 078  2.41 0.77 230 0.67  2.43 0.80
scale Prepares material 2.43 092 252 087 252 0.85  2.49 0.85 245 0.93
Visits other classes 1.99 0.58  2.03 055  2.07 058  1.98 051  1.99 0.56
Informal visits 1.72 061  1.80 0.60  1.80 0.65  1.77 060 1.75 0.63
Further Subject content course 0.72 0.45 0.69 0.46 0.67 0.47 0.75 0.43 0.00 0.00
development 1,145 a certificate 100 005 093 026 095 021 091 029 095 0.21
Curriculum improvement course 0.73 0.45 0.69 0.46 0.68 0.47 0.71 0.45 0.57 0.49
Subject related to IT 0.64 048  0.63 048  0.60 049  0.65 048  0.63 0.48
Critical thinking course 0.59 049  0.49 050  0.46 050 052 050  0.38 0.49
Class Class size 19.31 6.33 19.41 6.36 19.39 6.36 19.41 6.36 19.33 6.52
characteristics vy ites in class 23041 3571 8630 1043 8611 1179 9482 2181 87.82 1571

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fOllsgi characteristics are numerical values. Variables motivation rangt
values 1 to 4 where 1 correspds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspods to ‘one up to three timek',advo®rresponds to 'daily or almost daily
Standard deviation (SD) in italics.
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Table E.34: Descriptive statistics: Teacher and class characteristics in Saudi Arabia

Mathematics Science
148 Teachers 175 Teachers
Variable Mean SD Mean SD
Age Under 25 0.04 0.19 0.06 0.23
2529 0.32 0.47 0.21 0.41
30-39 0.41 0.49 0.60 0.49
40-49 0.15 0.36 0.12 0.32
5059 0.08 0.26 0.01 0.11
Over 60 0.00 0.00 0.00 0.00
Female 0.45 0.50 0.47 0.50
Experience 1-2 years 0.19 0.39 0.24 0.43
3-5years 0.18 0.39 0.11 0.31
Over 6 years 0.63 0.48 0.65 0.48
University diploma 0.97 0.18 0.96 0.20
Motivation on 14 scale Discusses concepts with others 2.29 0.85 2.30 0.80
Prepares material 2.02 0.95 2.34 0.98
Visits other classes 1.63 0.65 1.66 0.64
Informal visits 1.57 0.84 1.52 0.75
Further development Subject content course 0.45 0.50 0.54 0.50
Holds a certificate 0.00 0.00 0.64 0.48
Curriculum improvement course 0.18 0.39 0.21 0.41
Subject related to IT 0.20 0.40 0.28 0.45
Critical thinking course 0.33 0.47 0.43 0.50
Class characteristics Class size 27.58 13.10 21.57 15.85
Minutes in class 174.81 44,50 77.82 86.86

Note: Teacheweights were used to calculate descriptive statistics. All variables have values 0 or 1, except for the following. @ltssistia are numerical values. Variables motivation ra
from values 1 to 4 where 1 corresponds to 'never or almost nevedyr2sponds to 'two or three times per month', 3 correspods to 'one up to three times a week', 4 corresponds to 'dailysir
daily"). Standard deviation (SD) in italics.
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Table E.35: Descriptive statistics: Teacher and clagharacteristics in Serbia

Mathematics Biology Earth Science Chemistry Physics
181 Teachers 177 Teachers 172 Teachers 162 Teachers 170 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.01 0.10 0.00 0.00 0.03 0.17 0.02 0.14 0.02 0.13
2529 0.07 0.26 0.03 0.18 0.09 0.29 0.04 0.20 0.02 0.13
30-39 0.21 0.41 0.26 0.44 0.34 0.47 0.25 0.43 0.18 0.38
40-49 0.20 0.40 0.29 0.45 0.21 0.41 0.19 0.39 0.31 0.46
50-59 0.36 0.48 0.35 0.48 0.30 0.46 0.45 0.50 0.42 0.49
Ovea 60 0.15 0.36 0.07 0.25 0.02 0.15 0.05 0.21 0.05 0.23
Female 0.61 0.49 0.79 0.41 0.66 0.48 0.81 0.39 0.65 0.48
Expetence 1-2 years 0.10 0.29 0.11 0.32 0.16 0.37 0.18 0.38 0.09 0.29
3-5years 0.10 0.30 0.11 0.32 0.14 0.34 0.10 0.30 0.07 0.26
Ove 6 years 0.81 0.40 0.78 0.42 0.70 0.46 0.72 0.45 0.83 0.37
University diploma 0.98 0.14 0.00 0.00 0.96 0.19 0.99 0.11 0.98 0.13
Motivation on 14 Discusses concepts wi
scale others 2.88 0.92 2.60 0.92 2.46 0.89 2.48 0.85 2.58 0.83
Prepares material 2.32 0.94 241 0.95 2.30 0.94 2.38 0.96 2.29 0.93
Visits other classes 1.24 0.49 1.30 0.58 1.29 0.49 1.25 0.44 1.20 0.44
Informal visits 1.24 0.44 1.35 0.63 1.34 0.49 1.32 0.52 1.28 0.56
Further Subject content course 0.46 0.50 0.35 0.48 0.27 0.45 0.34 0.47 0.00 0.00
development .45 4 certificate 0.84 037 094 024 082 038 084 037 086 0.35
Curriculum improvemen
course 0.43 0.50 0.16 0.36 0.15 0.36 0.19 0.39 0.22 0.41
Subject related to IT 0.34 0.47 0.43 0.50 0.48 0.50 0.51 0.50 0.50 0.50
Critical thinking course 0.36 0.48 0.47 0.50 0.42 0.49 0.42 0.49 0.43 0.49
Class o Class size 22.33 5.38 21.20 7.40 20.60 8.52 20.75 7.79 20.75 8.23
characteristics vy tes in class 180.61  15.78  89.37 10.28 85.98 17.96 87.14  17.35 86.84 17.09

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tigp folimsicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds m@ver or almost never', 2 corresponds to 'two or three times per month', 3 correspods to 'one up to three times a weelésgdoruals to 'daily o
almost daily). Standard deviation (SD) in italics.
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Table E.36: Descriptive statistics: Teacher andlass characteristics in Scotland

Mathematics Science
279 Teachers 859 Teachers
Variable Mean SD Mean SD
Age Under 25 0.07 0.26 0.27 0.44
25-29 0.14 0.34 0.13 0.33
30-39 0.24 0.43 0.13 0.34
4049 0.25 0.43 0.20 0.40
5059 0.27 0.44 0.25 0.43
Over 60 0.04 0.20 0.03 0.17
Female 0.58 0.49 0.39 0.49
Experience 1-2 years 0.20 0.40 0.41 0.49
3-5 years 0.11 0.31 0.07 0.26
Over 6 years 0.69 0.46 0.51 0.50
University diploma 0.98 0.15 0.76 0.43
Motivation on 14 scale Discusses concepts with others 2.41 0.86 2.15 1.00
Prepares material 2.48 0.99 2.10 1.05
Visits other classes 1.37 0.62 1.33 0.65
Informal visits 1.55 0.72 1.55 0.84
Further development Subject content course 0.90 0.30 0.62 0.48
Holds a certificate 1.00 0.00 0.77 0.42
Curriculum improvement course 0.74 0.44 0.51 0.50
Subject related to IT 0.78 0.41 0.50 0.50
Critical thinking course 0.56 0.50 0.48 0.50
Class characteristics Class size 22.16 9.15 12.94 10.41
Minutes in class 212.75 34.18 112.60 76.36

Note: Teacher weights were used to calculate descripttaéistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nuzeties range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times pet, Bgothespods to ‘one up to three times a week', 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.

XLIX



Table E.37: Descriptive statistics: Teacher and class characteristics in Singapore

Mathematics Science
321 Teachers 376 Teachers
Variable Mean SD Mean SD
Age Under 25 0.07 0.26 0.11 0.31
2529 0.39 0.49 0.35 0.48
30-39 0.31 0.46 0.28 0.45
4049 0.11 0.32 0.13 0.33
50-59 0.11 0.31 0.13 0.33
Over 60 0.01 0.10 0.01 0.11
Female 0.64 0.48 0.63 0.48
Experience 1-2 years 0.30 0.46 0.28 0.45
3-5 years 0.33 0.47 0.27 0.44
Over 6 years 0.37 0.48 0.45 0.50
University diploma 0.96 0.20 0.91 0.29
Motivation on 14 scale Discusses concepts with others 2.30 0.72 2.40 0.80
Prepares material 2.33 0.89 2.40 0.85
Visits other classes 1.24 0.52 1.33 0.55
Informal visits 1.38 0.55 1.38 0.57
Further development Subjectcontent course 0.88 0.32 0.83 0.37
Holds a certificate 0.98 0.15 0.96 0.21
Curriculum improvement course 0.64 0.48 0.76 0.43
Subject related to IT 0.74 0.44 0.68 0.46
Critical thinking course 0.62 0.49 0.70 0.46
Class characteristics Class size 37.94 3.94 37.10 6.98
Minutes in class 217.80 37.07 184.94 53.43

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fGllsgharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3dsrtespne up to three times a week’, 4 corresponds to 'dailglamost
daily"). Standard deviation (SD) in italics.



Table E.38: Descriptive statistics: Teacher and class characteristics in Slovenia

Mathematics Biology Chemistry Physics
443 Teachers 172 Teachers 157 Teachers 170 Teachers
Variable Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.01 0.08 0.04 0.20 0.03 0.18 0.02 0.13
25-29 0.16 0.37 0.08 0.26 0.10 0.29 0.09 0.29
30-39 0.24 0.42 0.25 0.43 0.24 0.43 0.25 0.43
40-49 0.39 0.49 0.42 0.49 0.40 0.49 0.42 0.49
50-59 0.20 0.40 0.21 0.41 0.23 0.42 0.18 0.39
Over 60 0.01 0.10 0.00 0.07 0.00 0.00 0.03 0.17
Female 0.83 0.38 0.88 0.32 0.89 0.31 0.63 0.48
Experience 1-2 years 0.09 0.29 0.11 0.32 0.08 0.27 0.07 0.26
3-5 years 0.13 0.34 0.07 0.26 0.07 0.26 0.08 0.27
Over 6 years 0.78 0.42 0.81 0.39 0.85 0.36 0.85 0.36
University diploma 0.95 0.23 0.96 0.19 0.97 0.16 0.94 0.24
Motivation on 14 Discusses concepts with
scale others 2.60 0.85 2.22 0.82 2.13 0.80 2.18 0.83
Prepares material 2.38 0.88 1.86 0.81 1.83 0.79 1.91 0.84
Visits other classes 1.08 0.34 1.11 0.35 1.11 0.36 1.07 0.26
Informal visits 1.18 0.49 1.17 0.48 1.19 0.50 1.12 0.39
Further developmen' gypject content course 0.65 0.48 0.58 0.49 0.47 0.50 0.00 0.00
Holds a certificate 0.90 0.30 0.93 0.25 0.95 0.21 0.90 0.30
Curriculum  improvemen
course 0.64 0.48 0.49 0.50 0.37 0.48 0.36 0.48
Subject related to IT 0.59 0.49 0.41 0.49 0.38 0.49 0.45 0.50
Critical thinking course 0.35 0.48 0.28 0.45 0.18 0.38 0.24 0.42
Class characteristics Class size 14.96 566  20.35 5.88  19.20 7.34  20.49 5.66
Minutes in class 181.38 12.50 61.32 36.30 89.23 29.04 91.52 21.67

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for tigp folimsicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds to 'never an@dt never', 2 corresponds to 'two or three times per month', 3 correspods to ‘one up to three times a week’, 4 correspdadlg or
almost daily"). Standard deviation (SD) in italics.
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Table E.39: Descriptive statistics: Teacher and clagharacteristics in Thailand

Mathematics Science
150 Teachers 150 Teachers
Variable Mean SD Mean SD
Age Under 25 0.05 0.22 0.04 0.21
2529 0.16 0.37 0.19 0.39
30-39 0.29 0.46 0.30 0.46
4049 0.29 0.46 0.28 0.45
50-59 0.20 0.40 0.18 0.39
Over 60 0.00 0.00 0.00 0.05
Female 0.64 0.48 0.65 0.48
Experience 1-2 years 0.17 0.37 0.12 0.32
3-5 years 0.13 0.33 0.14 0.35
Over 6 years 0.71 0.46 0.74 0.44
University diploma 0.98 0.14 0.99 0.10
Motivation on }4 scale Discusses concepts with others 2.61 0.90 2.55 0.82
Prepares material 2.67 0.82 2.73 0.84
Visits other classes 2.04 0.76 2.05 0.83
Informal visits 1.68 0.74 1.66 0.72
Further development Subject content course 0.74 0.44 0.80 0.40
Holds a certificate 0.98 0.15 0.96 0.19
Curriculum improvement course 0.76 0.43 0.78 0.41
Subject related to IT 0.72 0.45 0.67 0.47
Critical thinking course 0.80 0.40 0.78 0.42
Class characteristics Class size 34.63 10.01 34.98 10.10
Minutes in class 190.59 56.15 183.08 47.22

Note: Teacher weights were used to calculate descrimbtadistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nuznaties range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times pel, @ianthespods to ‘one up to three times a week’, 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.
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Table E.40: Descriptive statistics: Teacher and class characteristics in Tunisia

Mathematics Science
139 Teachers 168 Teachers
Variable Mean SD Mean SD
Age Under 25 0.00 0.00 0.02 0.14
2529 0.18 0.38 0.18 0.38
30-39 0.47 0.50 0.48 0.50
40-49 0.21 0.41 0.23 0.42
5059 0.13 0.34 0.09 0.29
Over 60 0.01 0.09 0.00 0.00
Female 0.32 0.47 0.64 0.48
Experience 1-2 years 0.23 0.42 0.28 0.45
3-5 years 0.14 0.35 0.20 0.40
Over 6 years 0.64 0.48 0.53 0.50
University diploma 0.95 0.21 0.00 0.00
Motivation on }4 scale Discusses concepts with others 2.38 0.86 2.58 0.92
Prepares material 2.08 0.91 2.52 0.93
Visits other classes 1.17 0.59 1.23 0.50
Informal visits 1.50 0.79 1.40 0.63
Further development Subjectcontent course 0.32 0.47 0.75 0.43
Holds a certificate 0.87 0.34 0.86 0.35
Curriculum improvement course 0.20 0.40 0.72 0.45
Subject related to IT 0.20 0.40 0.52 0.50
Critical thinking course 0.37 0.48 0.39 0.49
Class characteristics Class size 31.60 4.82 27.78 11.52
Minutes in class 225.43 32.91 95.78 36.59

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fClesgharacteristics are numerical values. Variables motivation re
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month’, 3dgrtespne up to three times a week’, 4 corresponds to 'dailglaost
daily"). Standard deviation (SD) in italics.
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Table E.41: Descriptive statistics: Teacher and class characteristics in Turkey

Mathematics Science
139 Teachers 146 Teachers
Variable Mean SD Mean SD
Age Under 25 0.18 0.38 0.07 0.25
2529 0.35 0.48 0.30 0.46
30-39 0.14 0.34 0.35 0.48
4049 0.19 0.39 0.16 0.37
50-59 0.15 0.36 0.13 0.33
Over 60 0.00 0.00 0.00 0.00
Female 0.49 0.50 0.50 0.50
Experience 1-2 years 0.27 0.44 0.22 0.41
3-5 years 0.26 0.44 0.11 0.32
Over 6 years 0.47 0.50 0.66 0.47
University diploma 1.00 0.00 1.00 0.00
Motivation on 4 scale Discusses concepts with others 2.40 0.80 2.40 0.80
Prepares material 2.23 0.82 2.43 0.80
Visits other classes 1.26 0.49 1.20 0.49
Informal visits 1.17 0.44 1.14 0.44
Further development Subject content course 0.48 0.50 0.64 0.48
Holds a certificate 0.99 0.10 0.99 0.09
Curriculum improvement course 0.67 0.47 0.77 0.42
Subject related to IT 0.18 0.38 0.28 0.45
Critical thinking course 0.23 0.42 0.25 0.44
Class characteristics Class size 30.32 9.84 28.58 10.91
Minutes inclass 161.21 9.32 121.95 16.63

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for thg. fOlewssi characteristics are numerical values. Variables motivation
from valuesl to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times per month', 3 correspodsiptttaee times a week’, 4 corresponds to 'daily or alm
daily"). Standard deviation (SD) in italics.
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Table E.42: Descriptive statistics: Teacher and class characteristics in Ukraine

Mathematics Biology Earth Science Chemistry Physics
180 Teachers 184 Teachers 184 Teachers 184 Teachers 184 Teachers
Variable Mean SD Mean SD Mean SD Mean SD Mean SD
Age Under 25 0.04 0.19 0.06 0.24 0.08 0.27 0.07 0.26 0.04 0.21
2529 0.05 0.22 0.12 0.32 0.05 0.22 0.08 0.27 0.09 0.29
30-39 0.23 0.42 0.27 0.44 0.27 0.44 0.24 0.43 0.25 0.44
4049 0.30 0.46 0.31 0.46 0.33 0.47 0.20 0.40 0.29 0.45
5059 0.30 0.46 0.18 0.38 0.24 0.43 0.31 0.46 0.20 0.40
Ove 60 0.08 0.27 0.07 0.25 0.03 0.17 0.10 0.30 0.12 0.32
Female 0.91 0.29 0.90 0.30 0.83 0.38 0.94 0.23 0.61 0.49
Expeience 1-2 years 0.04 0.20 0.09 0.29 0.08 0.27 0.08 0.27 0.03 0.18
3-5years 0.04 0.20 0.06 0.23 0.04 0.20 0.05 0.21 0.08 0.27
Ove 6 years 0.92 0.28 0.85 0.35 0.88 0.33 0.87 0.33 0.89 0.32
University diploma 0.99 0.09 0.96 0.20 0.95 0.21 0.99 0.11 0.97 0.17
Motivation on 4 Discusses concepts wi
scale others 2.82 0.87 2.71 0.89 2.58 0.84 2.74 0.85 2.75 0.88
Prepares material 2.86 0.92 2.83 0.95 2.79 0.98 2.77 0.92 2.74 0.94
Visits other classes 2.07 0.49 2.08 0.49 2.00 0.39 2.13 0.47 2.04 0.38
Informal visits 1.81 0.58 1.78 0.55 1.79 0.53 1.87 0.58 1.80 0.53
Further Subject content course 0.79 0.41 0.82 0.38 0.79 0.41 0.81 0.39 0.00 0.00
development s 4 certificate 0.99 0.12 0.96 0.19  0.93 0.25 0.96 021  0.94 0.23
Curriculum improvemen
course 0.81 0.39 0.82 0.38 0.80 0.40 0.83 0.38 0.82 0.39
Subject related to IT 0.74 0.44 0.77 0.42 0.79 0.41 0.74 0.44 0.80 0.40
Critical thinking course 0.79 0.40 0.73 0.44 0.71 0.45 0.82 0.39 0.81 0.39
Class o Class size 22.83 7.25 22.07 8.14 21.86 8.60 22.58 7.63 22.72 7.57
characteristics v ites in class 211.18  37.41 10267 4052 91.75 3152 102.31  37.40 9110  13.19

Note: Teacher weights were used to calculate descriptive statistics. All variables have values 0 or 1, except for ting folimsicharacteristics are numerical values. Variables motivation
from values 1 to 4 where 1 corresponds t@ver or almost never', 2 corresponds to 'two or three times per month', 3 correspods to '‘one up to three times a weeldsgdormls to 'daily ol
almost daily'). Standard deviation (SD) in italics.
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Table E.43: Descriptive statistics: Teacher andlass characteristics in the United States

Mathematics Science
366 Teachers 497 Teachers
Variable Mean SD Mean SD
Age Under 25 0.03 0.18 0.13 0.34
2529 0.16 0.36 0.11 0.32
30-39 0.27 0.44 0.27 0.44
40-49 0.26 0.44 0.23 0.42
5059 0.22 0.41 0.24 0.43
Over 60 0.06 0.23 0.01 0.12
Female 0.70 0.46 0.52 0.50
Experience 1-2 years 0.11 0.32 0.19 0.39
3-5 years 0.14 0.35 0.17 0.38
Over 6 years 0.74 0.44 0.64 0.48
University diploma 1.00 0.05 0.90 0.30
Motivation on 14 scale Discusses concepts with others 2.29 0.97 2.24 1.01
Prepares material 2.14 0.98 2.25 1.05
Visits other classes 1.25 0.57 1.31 0.65
Informal visits 1.27 0.60 1.29 0.61
Further development Subject content course 0.71 0.45 0.58 0.49
Holds a certificate 0.96 0.21 0.85 0.36
Curriculum improvement course 0.76 0.43 0.73 0.45
Subject related to IT 0.57 0.50 0.64 0.48
Critical thinking course 0.62 0.48 0.65 0.48
Class characteristics Class size 21.41 8.04 21.69 15.77
Minutes in class 246.04 80.16 196.55 99.69

Note: Teacher weights were used to calculate descripgtadistics. All variables have values 0 or 1, except for the following. Class characteristics are numerical values.nvatieties range
from values 1 to 4 where 1 corresponds to 'never or almost never', 2 corresponds to 'two or three times pe¥, Bientihespods to 'one up to three times a week’, 4 corresponds to 'daily or al
daily"). Standard deviation (SD) in italics.
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