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The University of Vienna (20 faculties and centres, 178 fields of study, approx. 9.600 members of
stafi, about 92.000 students) seeks to fill the position as soon as possible of a

University Assistant (post doc)
at the Department for Teacher Education

Reference number: 9458

With 27 subjects, one specialization and over 12,000 students enrolled in teacher education
programmes the University of Vienna is the biggest teacher education institution in Austria. The
Centre for Teacher Education is the organizational focal point for all questions regarding the teacher
education programme at the University of Vienna. In cooperation with the other faculties and centres
as well as the partner organizations of the "Verbund Nord-Ost"; it aims to strengthen and further
develop the quality of research and teaching in the field of teacher education. We're searching for a
committed university assistant (post doc) for the section Education at the Deparitment for Teacher
Education.

Duration of employment: 6 year/s

Profile:
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TIMSS (Trends in Mathematics and Science
Study)
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TIMSS 2011 International Database Downloads

TIMSS 2011 International Dat [l

TIMSS 2011 User Guide for the International Database (15MB)

0 About TIMSS
O Countries Participating
O TIMSS & PIRLS in 2011

O Schedule

O Frameworks

O Encyclopedia

O Mathematics Results

[0 Science Results

O Methods and Procedures
EI Cor‘textual Questmnnanres
l International Database

O Released Items

The TIMSS 2011 International D:
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database includes student achiev
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entities. For the TIMSS 2011 eigh International
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Supplement 1 - International Version of the TIMSS 2011 Backaground and
Curriculum Questionnaires (25MB)

Supplement 2 - National Adaptations of International Background
Questionnaires (12MB)

Supplement 3 - Variables Derved from the Student, Home, Teacher, and
School Questionnaire Data (2ZMB)

Supplement 4 - TIMSS 2011 Sampling Stratification Information (1MB)

TIMSS 2011 Released Items with Percent Correct Statistics - Fourth Grade
(49MB)
TIMSS 2011 Released Items with Percent Correct Statistics - Eighth Grade
(63MB)

TIMSS 2011 Item Information Tables (132KB)

TIMSS 2011 IRT Item Parameters (183KB)

SPSS Data T11_G4_SPSSData_ptl.zip (AAD-FIN 158MB)
T11l_G4_SPSSData_pt2.zip (GEO-OMMN 149MB)
T11_G4_SPSSData_pt3.zip (POL-YEM 152MB)
T11_G8_SPSSData_ptl.zip (AAD-FIN 614MB)
T11_G8_SPSSData_pt2.zip (GEO-KOR 135MB)
T11_G8_SPSSData_pt3.zip (LBN-SAU 150MB)
T11_G8_SPSSData_pt4.zip (SGP-ZAF 138MB)
T11_G4_ SASData_ptl.zip (AAD-FIN 160MB)
Ti1_G4_SASData_pt2.zip (GEQ-OMN 151MB)
Til_G4 SASData_pt3.zip (POL-YEM 154MB)

SAS Data



Exhibit 1.2: Distribution of Mathematics Achievement TIMSS 20.1]‘ 8“’
Mathematics (2R
Country Average Mathematics Achievement Distribution
Scale Score
Korea, Rep. of 613 (2.9) o - S—
2 Singapore 611(3.8) o - S—
Chinese Taipei 609 (3.2) o - S —
Hong Kong SAR 586 (3.8) (4] —— — —
Japan 570 (2.6) o I - S—
2 Russian Federation 539 (3.6) (4] — - —
3 |srael 516 (4.1) o e — — S —
Finland 514 (2.5) (4] — - —
2 United States 509 (2.6) o I — - S—
+ England 507 (5.5) — — —
Hungary 505 (3.5) — — —
Australia 505 (5.1) ———— — ———
Slovenia 505 (2.2) o —— = ———
1 Lithuania 502 (2.5) —— - —
500
Mew Zealand 488 (5.5) ¥ —— — —
e e 487 (4.0) @ TIMSS 2011 ltem Parameters for Concurrent Calibration of Eighth-Grade Mathematics
EJ\E::: ig; gg; g Slope (aj) Location (k) Guessing (cj) Step 1 (dj1)
Norway 475 (2.4) w Items Released in 2007:
Armenia 467(27) ® M01_01 M022043 0,670 (0,057)  -0,559 (0,136) 0,139 (0,051)
Romania 458 (40) ® M01_02 M022046 0,857 (0,043)  -0,535 (0,040)
MO1_03 M022049 0,726 (0,094) 0,316 (0,145) 0,318 (0,045)
M01_04 M022050 1,049 (0,107) 1,022 (0,058) 0,148 (0,019)
M01_05 M022055 1,283 (0,060) 0,561 (0,029)
M01_06 M022057 0,470 (0,064) -0,175(0,282) 0,226 (0,075)
M01_07 M022257 1717 (0154) 0,535 (0,042) 0,263 (0,019)
M01_08 M022062 1,066 (0,092) 0,678 (0,053) 0,128 (0,020)
M01_09 M022066 1,560 (0,107) 0,227 (0,038) 0,116 (0,018)
MO1_10 M022232 0,587 (0,024) 1,591 (0,053) 2,181 (0,143) 2,181 (0,157)
MO1_11A  MO022234A 0,828 (0,029) 0,771 (0,028) -0,552 (0,056) 0,552 (0,063)
MO1_11B  M022234B 0,934 (0,036) 1,128 (0,030) 1,462 (0,104) 1,462 (0,110)




PIRLS (Progress in International Reading
Literacy Study)
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PIRLS

Progress in International Reading Literacy Study

@ TIMSS & PIRLS
g International Study Center

Lynch School of Education, Boston College

O About PIRLS

O prePIRLS

O Joining PIRLS

O Countries Participating

O PIRLS & TIMSS in 2011

O Schedule

O Framework

O Encyclopedia

O International Results

O Methods and Procedures

O Contextual Questionnaires

B International Database

[0 Released Items

TIMSS & PIRLS Home | TIMSS & PIRLS Publications | Contact Us Search Our Site

Fostering Reading Literacy

PIRLS 2011 International Database

The PIRLS 2011 International Database is
available to all individuals interested in the data
collected and analyzed as part of PIRLS 2011.
The aim is to support and promote the use of
the data by researchers, analysts, and others
interested in improving education. The
database is available for download on this page
and includes the student achievement data as
well as the student, parent, teacher, school, and
curricular background data for the 49 countries and nine
benchmarking entities that participated. The student, parent, teacher,
and school data files are in SAS and SPSS formats with programs and
macros.

The entire database and its supporting documents are

https://timssandpirls.bc.edu/pirls2011 /international-database.html

for the Evaluation of
Educational Achievement

BOSTON
COLLEGE




ICCS

(International Civic and Citizenship Education Study )
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IC”_S (International Computer and Information Literacy
Study)
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IEA International Computer and Information Literacy Study (ICILS)
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TEDS M (Teacher Education and Development Study in Mathematics )
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Exhibit 1.1 Contents of the TIMS5 2011 International Database

C I l a I ’ter 4 User Guide This User Guide with its four supplements

[tems The TIMSS 2011 released items, item information files, and IRT item parameters
International Database SPSS Data TIMSS 2011 student, home, teacher, and school data files in SPSS format
The TIMSS 2011 .
SAS Data TIMSS 2011 student, home, teacher, and school data files in SAS format
IH temﬂf tIOHaI Da tﬂbase FIIGS Curriculum Data TIMSS 2011 curriculum questionnaires data files
Codebno Codebook files describing all variables in the TIMSS 2011 International Database
4.1 0verview Almanacs Data almanacs with summary statistics for all TIMSS 2011 items and background variables
The TIMSS 2011 International Database contains achievement data and studen - National item selection data for the Text-Curriculum Matching Analysis (see Appendix C of the

school background data collected in the 63 countries and 14 benchmarking part TIMSS 2011 International Reports for more details)

in TIMSS 2011.! Exhibit 4.1 lists all of the TIMSS 2011 countries and benchm:

along with identifying codes used in the International Database. The database a

Programs SAS and 5PSS programs and macros

that provide additional information on its structure and contents. This chapter describes the contents
of the database with a special emphasis on the actual data files used in Chapters 2 and 3 of this User
Guide to analyze the TIMSS 2011 assessment results. The nex  Exhibit1.1:  Contents of the PIRLS 2011 International Database
and its supplements. The following section deseribes the item-
international database. The next five sections present the differ User Guide This User Guide with its four supplements
included in the database. as deseribed in Exhibit 1.1 of Chapte:

Items The PIRLS and prePIRLS 2011 released passages and items, item information files, and IRT item parameters

4.2The TIMSS 2011 User Guide

International Database ~ SPS5Data  PIRLS and prePIRLS 2011 student, home, teacher, and school dafa files in SPSS format

SASData  PIRLS and prePIRLS 2011 student, home, teacher, and school data files in 545 format

Curriculum  PIRLS 2011 curriculum questionnaires data files

Codebooks  (odebooBYles desaribing all variables in the PIRLS 2011 International Database

Almanacs  Data almanacs with summary statistics for all PIRLS and prePIRLS 2011 items and background variables

Programs  SAS and SPSS programs and macros
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IEA Study Data Repository
Welcome  Search  Basket (1 item)
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E-CivED
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PISA (Programme for International Student

Assessment )
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2018

Computer-Based

Cognitive Assessment
Reading. Math, Science,
Global Competenos

Additional Sample
Finarcial Literacy,
Aeading, Math

(120 Fnin )

Student CQuestionnaire
[30=35 min]

Educatiznal Career Questionnaire l§

1318 min}

ICT Familiarity Quastiannaire
{10 min}
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[30 min] 1
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Parent Questionnaire
1340 miin]
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(30-3% min)
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PIAAC

(Programme of International Assessment of Adult Competencies)
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Survey of Adult Skills (PTIAAC)

The Programme for the International Assessment of Adult Competencies (PIAAC) developed and conducts the Survey of Adult SKills. The survey measures adults’
proficiency in key information-processing skills - literacy, numeracy and problem solving in technology-rich environments - and gathers information and data on how adulis
use their skills at home, at work and in the wider community.
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AHELO (Assessment of Higher Education
Learning Outcomes)
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TIMSS Results

Exhibit 1.2:

Country

Korea, Rep. of

2 Singapore
Chinese Taipei
Hong Kong 5AR
Japan

2 Russian Federation

3 Israel
Finland

2 United States

+ England
Hungary
Australia
Slovenia

1 Lithuania

TIMSS Scale Centerpoint
Italy

New Zealand
Kazakhstan
Sweden
Ukraine
MNorway
Armenia
Romania

Average
Scale Score
613 (2.9)
611(3.8)
609 (3.2)
586 (3.8)
570 (2.6)
539 (3.6)
516 (4.1)
514 (2.5)
509 (2.6)
507 (5.5)
505 (3.5)
505 (5.1)
505 (2.2)
502 (2.5)
500
498 (2.4)
488 (5.5)
487 (4.0)
434 (1.9)
479 (3.9)
475 (2.4)
467 (2.7)
458 (4.0)

> cccococcocoo

OR O MR NONCINC)

Distribution of Mathematics Achievement

TIMSS 2011 |2

Mathematics (2

Mathematics Achievement Distribution

TIMSS 2011 ltem Parameters for Concurrent Calibration of Eighth-Grade Mathematics

[tems Released in 2007:

MO1_01 M022043
M01_02 M022046
M01_03 M022049
MO1_04 M022050
MO1_05 M022055
MO1_06 M022057
MO1_07 M022257
MO1_08 M022062
MO1_09 M022066
MO1_10 M022232
MO1_11A  MO22234A
MO1_11B M0222348

Slope (aj)

0,670 (0,057)
0,857 (0,043)
0,726 (0,094)
1,049 (0,107)
1,283 (0,060
0,470 (0,064
1,717 (0,154
1,066 (0,092
1,560 (0,107
0,587 (0,024
0,828 (0,029
0,934 (0,036

—_= O ===

-0,175 (0,282

Location (k)

-0,559 (0,136)
-0,535 (0,040)

0,316 (0,145)
1,022 (0,058)
0,561 (0,029

0,535 (0,042
0,678 (0,053
0,227 (0,036
1,591 (0,053
0,771 (0,028
1,128 (0,030

e D D D D S = =

Guessing (cj) Step 1 (dj1)

0,139 (0,051)

0,318 (0,045)
0,148 (0,019)

0,226 (0,075
0,263 (0,019
0,128 (0,020
0,116 (0,018

—_— — — —

2,181 (0,143)
0,552 (0,056)
1,462 (0,104)

2,181 (0,157)
0,552 (0,063)
1,462 (0,110)




TALIS Results

Teachers’ view of the way soclety values the teaching pmfesrslun

Percentage of lower secondary education teachers who “strongly disagree’, “disagree’, "agree” or “strongly agree”
wath the following staterment: [ think that the teaching profession 15 valved in society

O Strongly dissgres=
O Disagres

E Agres

B Strongly agres

Madaysia ——

Singapore Singapcrs
" | T [ T [ ] I I | : "

Korea I Korea

PSS s s — ——— i I = A Dfoab (LAE) Index (level)
:::: A S I R R E— Teachers' job satisfaction and experience

Alberta (Canada) [ Teachers’ job satisfaction level in lower secondary education according to the years of experience
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e development of the '\.\ items is described in Chapter 2 and was guided by
the ICILS assessment framewgg (see Fraillon, Schulz, & Ainley, 2013).

Item response theory (IRT) scaling methodology was used to scale the test items.
The TIMSS and PIRLS approach to scaling the achievement data, based Use of the one-parameter (Rasch) model (Rasch, 1960) for dichotomous items means
on item response theory {IRT) scaling with marginal estimation, was developed that the probability of selecting Category 1 instead of 0 is modeled as
originally by Educational Testing Service for use in the ULS. National Assessment exp(6.-5,)
of Educational Progress. It is based on psychometric models that were first used Lrexp(6-o,)
in the field of educational measurement in the 1950s and have become popular where P, (8,) is the probability for person n to score 1 on item i, 8, is the estimated
since the 1970s for use in large-scale surveys, test construction, and computer ability of person n,and &, is the estimated location of item i on this dimension. For each
laptive I.r.-sting.z item, item responses are modeled as a function of the latent trait 8,.
Three distinct IRT models, depending on item type and scoring procedure In the case of items with more than two (m,) categories, we can generalize this model to
i . ' the partial credit model (Masters & Wright, 1997), which takes the form of
were used in the analysis of the TIMSS and PIRLS 2011 assessment data. Each
is a "latent variable” model that describes the probability that a student will

F(8,)=

exp)x‘_. (6-8+ 1)

5

pI,' (9,.) m—i Xi= 0, 1, K,...,m;
respond in a specific way to an item in terms of the student’s proficiency, which 2 expfj (0~ 8, + 1)
is an unobserved, or "latent”, trait, and various characteristics {or “parameters”)
of the item. A three-parameter model was used with multiple-choice items, Here, Px, (6,) denotes the probability of person n scoring x on item 4, and 8, denotes
which were scored as correct or incorrect, and a two-parameter model for the person’s ability. The item parameter &, gives the average location of the item on the

. L . . latent continuum; t,, denotes the k™ step parameter for the multiple scores.
constructed-response items with just two response options, which also were

The development of the TESY

ICCS assessment framework (seg

gt items was described in Chapter 2 and was guided by the
hchulz, Fraillon, Ainley, Losito, & Kerr, 2008).

scored as correct or incorrect. Since each of these item types has just two
response categories, they are known as dichotomous items. A partial credit
model was used with polytomous constructed-response items, ie., those with

more than two response options.

Two- and Three-Parameter IRT Models for
Dichotomous ltems

The fundamental equation of the three-parameter (3PL) model gives the
probability that a student whose proficiency on a scale k is characterized by the
unchservable variable 8 will respond correctly to item § as:

1-c
i

O Plx=1]8aubc) - “lresp(-17-a,-0, b))

B, (8,)

Item response theory (IRT) scaling methodology was used to scale the test items.

Use of the one-parameter (Rasch) model (Rasch, 1960) for dichotomous items means that the
probability of selecting Category 1 instead of 0 is modeled as
exp(8-8)
) = rexplo—s)

where P, (6) is the probability for person 7 to score | on item §, 8, is the estimated ability of
person n, and &, is the estimated location of item { on this dimension. For each item, item
responses are modeled as a function of the latent trait 8,

In the case of items with more than two (k) categories (as, for example, with Likert-type items),
this model can be generalized to the partial credit model (Masters & Wright, 1997), which
takes the form of

exp‘_fn(ﬁ,— 8.1
Pr(6) =573 % =01

A = L
Eﬂexpﬁ%{ﬂ,— 8.1

=ML

Here, Py, (6) denotes the probability of person n scoring x on item 7, and 6, denotes the
person’s ability. The item parameter 8, gives the location of the item on the latent continuum; T,
denotes an additional step parameter.

ACER Conquest, Version 2.0 software (Wu, Adams, Wilson, & Haldane, 2007) was used to
scale the ICCS test data.



Scaling Methodology

1. Two- and Three-Parameter IRT Models for
Dichotomous ltems

A three - parameter model was used with multiple -
choice items, which were scored as correct or incorrect,
and a two - parameter model for constructed - response

items with just two response options, which also were
scored as correct or incorrect.

2. Generalized partial credit model for
Polytomous ltems

For constructed response items that scored for
partial credit, with 0, 1, and 2 (TIMSS) and 0O, 1, 2,
and 3 (PIRLS) as the possible score levels.

Mean was 500,
Standard deviation was 100




How was born the IRT?

A B C
I;fj)s::tlsc More able
d) ///_/ ||IIIII|II’HIHIIII|IIIIIIIIIllIIIIIHI]IIIIIlII||IIIIHHIIIHIIIIII[ \\-~\s?bjects
ol ~
\’\ .//
Less difficult More difficult
items items
| - Ability

The end of
the 50s of

the 20th
century

Benjamin D. Wright
(1926 - 2015)




The basic assumptions of the
Rasch model

_ _ s _
p=p(st)= 0

_ s/t _ Z _ (Z)
1+s/t 1+~z P1

P 0 success function,
s 0 characteristic of person,
t d characteristic of item.

Probability of success
=]
h

Latent trait Inverse function:
1. Unidimensionality of test 7 = 1L -P
-P g

2. Local independence of items




Rasch model
(or One-Parameter IRT Model ?)

ns=¢g, nt=dU s=¢7, t=¢ 1150)
P05
e? ed-d
p: — f—
e9+e? 1+e79 .
-(g-9)  1+exg- (g-
1+e d (q d)] /// ﬁ;:(sj :‘i
o<5 ° 6>8

p Q) = P{ —1‘ .}: (1+ expl- (g - dj )])1 - _RF 0 item response function

o

q - d. |n%LQ InaeFi

- Log odds
é@. plj - éa:lu

[-O:0OO




2-PL and 3-PL models

Two approaches to improve model. Second of them :

Pj(9) = P{x,J —1‘0’ ,d } [1+exp( D@ (q- d] ))] 1

11P(6)




Scale transformation

- d;
gi=kg+m == dji =

T gizkdi +me: =c
= dji=kd) +mc =¢;

Estimation method

Expected a posteriori (EAP), weighted maximum
likelihood (WML) estimation with plausible values

Program tools

Parscale http://www.ssicentral.com/irt/downloads.htmi

ConQuest  https://shop.aceredu.au/acer - shop/group/CON2



https://shop.acer.edu.au/acer-shop/group/CON2

Example of IRF for a Dichotomous Constructed
Response Item from PIRLS 2011

Probability of & Correct Response for Estimated Proficiency
PIRLS 2011 Concurrent Scaling - Reading - CLB
ltem=R31M16C a=1.085 b=-0.031
10 o0 o - F1.0
O
O

049 0.2

0.8 F0.8

0.7 F0.7

0.6 F0.6
& £
= (] 3
T 05 " 05 8
=]
£ £

04 F0.4

0.3 F0.3

0.2 F0.2

0.1 LA

0.0 —= o © F0.0

T T T T T T T T
35 25 -13 -05 05 15 25 35
Estimated Proficiency




Example of IRF for a Dichotomous Multiple Choice Iltem from
the TIMSS 2011 Eighth Grade Mathematics Assessment

Probability of a Correct Response for Estimated Proficiency
TIMS5 2011 Concurrent Scaling - Bth Grade Mathematics - CLE
Location=M04_0% kem=M052066 a=1.380 b=0.437 c=0232

1.0 F1.0
05 L0.9
D& 0.8
0.7 0.7
0&- 0.6
L
g 0s 0.5 g
; Y g

02+

-
b
0.4 0.4
03 0.3
.
o
o

E=stimated Proficiency




Models for polytomous items

Py i
[ !' ;I . Graded Response
—/— Model
P '

3 4 5
g=1| ~g=2| ~—~'g=3| ~—~g=4)

x Karteropis 4 He M
¢ IOCATA€EThCH

/—
—/_ : Partial Credit
. Model,
— — Rating Scale
: — Model

Graded Response Model (Samejima, 1969)
Partial Credit Model (Masters, 1982)
Nominal Response Model (Bock,1972)




Partial credit model for context questionnaire
data (for ex. Students Confident in Reading

Scale)

How well do you read? Tell how much you agree with each of these statements.
Agree Agree Disagree Disagree
alot a little a little alot
v v . v
S 1) usually do well in reading O O O O
LSl 2) Reading is easy for me O O O O
caiukies s 3) Reading is harder for me than for many of
my classmates* O O O O
ASBROSD 4) If abook is interesting, | don't care how hard it is
to read O O O O
\S:50kias - 5) |have trouble reading stories with difficult words* ——— () O O O
SEies - 6) My teacher tells me | am a good reader -------m-memmeeee- O O O O
Sl 7) Reading is harder for me than any other subject® —-—-—---—- O O O O
* Reverse coded < <
Confident Somewhat Not Confident
Confident
10.6 79
X
0 —6.+T..
n 1 1]
P (p € k=0
x n = x i = 0, 1’ =mw

2m 32:=o (en-ai +Tik)
h=0

Mean
scale
score was
10,

Standard
deviation
was 2




Example of IRF for a Polytomous Constructed

Response Item from TIMSS 2011 Eighth Grade Science
Assessment

Probability of a Correct RESDDI"ISE for Estimated Pmﬁciency
TIMS5S 2011 Concurrent Scaling - 8th Grade Science - CLB

Location=514_01 ltem=5052006 a=0.625 b=-0.086 step1=0.568 step2=-0.568

1.0 & o e 10

Probability
Probability

Estimated Proficiency

Step —0 —1 — 2




“Bias” Ta MOKJIUBI NPUYMHU
(3MILEHHsA, 3CYB)

Vo HO @& Gl dzs) te@SK*s
Vo'Hdg d@ fMisy hHedlsdzdds ds
Vo' Hi3 dzz' @@ dzisy dz' mis ¢
Vo HA ddz Mis! L O ;B wsB
Visjrdz ydz gﬁ]t&g@zaﬂz@mm




Bias and Differential Item Functioning (DIF)

Differential Item Functioning( DI F) fAoccur s
examinees from groups R (reference) and F(focal) have the
same degree of proficiency in a certain domain, but

di fference r at es Camil 2006:c226¢ s

Nitem impactdescribed the situation in which DIF exists,
because there were true differences between the groups in
the underlying ability of interest being measured by the
item.

ltem bilasdescribed the situations in which there is DIF
because of some characteristic of the test item that is not
rel evant to t he undZambh007/n g
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Prob. of Positive Response
o
o

Uniform DIF

—m——
___________

Typesof DIF

e
o

Trait level (B)

Unidirectional mixed DIF

Non - uniform DIF

e e e =
-3 (=] co o
I N Y Y T Y Y

Prob. of Positive Response
o
(X}

0.0 -

Trait level (8)

Crossing mixed DIF
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Construction of Scales and Indices in TALIS

ASimple indices (ratios, averages and binary indicators): These indices
were constructed through the arithmetical transformation or recoding

of one or more items.

AComplex scale indices : The underlying variables are supposed to
measure the indices that are unobserved. These indices were
operationally defined by observable items and constructed using

complex procedures that involved scaling the items. Typically, scale
scores for these indices are estimates of latent traits derived through
scaling of dichotomous or polytomous (e.g. Likert scale) items using
latent trait methodology.

How strongly do you agree or disagree with the following statements about this
<target class>?

Please mark one choice in each row.

Classroom Strongly Strongly
. . . Disagree Disagree Agree Agree
dISCIDIInary a) When Lhe lessun begins, I have Lo wall guile a D D D D
climate long time for students to <quieten down>. .......... 1 2 3 8
b) Students in this class take care to create a
TCDISCS pleasant learning atmosphere. ........ccoceeeeeininnnnnn. D; 3

c) Ilose quite alot of time because of students
interrupting the 1esSon. .......veuveeecerciinivereeicrnrenens Dx

OO O
A @

There is much noise in this classroom. ................. D,




Steps of Scales Construction

1. The reliability coefficien
alpha) was used as the measure of scale
reliability .

2. Confirmatory factor analysis (CFA) was used to
construct the scales ( to confirm the expected
dimensional structure of the scales from
empirical study by Analysis Expert Group).

3. CFA with multiple comparison groups across
countries was used to validate the constructed
scales.

4. Scaling and scoring the scales based on
teachersodo and principalsbo

survey questionnaires.




CFA Model
y=t,+An+e

Classroom

y - Set of items(indicators) Clinate, 7

h - Latent factor

L - matrix of factor loadings

t - vector of intercepts 1 ¥z Y3 Y4
P Quiet Pleasant Disruptive Interrupted
Classroom Atmosphere Noise Lesson

e - vector of residuals

q - residual variance




CFA Model Parameters

Each item and the latent factor is described with a regression line

»

a: differences in y-axis
b: differences in x-axis
A: loading

. T: intercept

£: residual

Observed variable y

Bl 1

0 Latent variable 7

The goal in CFA models is to find a set of parameters
that best reproduces the observed matrix (
likelihood estimation (MLE) used)




Table 10.112 CFA intercepts and loadings for the reference population (ISCED 2) by country: TCDISCS

Intercept Loading
Countries (Reference TT2GH1A TT2G41B TT2G41C TT2G41D TT2GH1A TT2G41B TT2G41C | TT2G41D
Population)
Australia 2938 2734 2.865 2974 0.797 0.648 1.000 0.860
Brazil 2.400 2.501 2.470 2.398 1.000 0.696 1.000 1.039
Bulgaria 3.071 2834 2.882 3.088 0.850 0.691 1.000 0.951
Chile 2518 2730 2.600 2.585 0.628 0.348 1.000 0.919
Croatia 3.199 2.841 3.052 3.104 0.824 0.665 1.000 1.040
Czech Republic 2.992 2794 2999 24978 0.788 0.649 1.000 0.921
Denmark 3.043 3.084 3.004 3.061 0.810 0.208 1.000 0.953
Estonia 2.994 2664 3.052 3.036 0912 0.678 1.000 0.924
Finland 2.809 2622 2.847 283 0.808 0.674 1.000 0.999
France 2.729 2762 2.689 2.868 0.854 0.644 1.000 0.915
lceland 2.579 2717 2654 2.886 0.881 0.533 1.000 0.914
|srael 2776 2879 2.884 3.0 0.808 0.280 1.000 0.926
ltaly 2968 2805 2.921 3.167 0915 0.640 1.000 0.942
Japan 3.239 2961 3422 3.275 1.063 0.595 1.000 1.028
Korea 2,785 2850 2.711 2.870 0.877 0.410 1.000 0.930
Latvia 2.890 2679 2933 2.868 0.853 0.625 1.000 1.020
Malaysia 2873 2828 2,771 2922 0.882 0.614 1.000 0.903
Mexico 3.026 2912 2975 2993 0.783 0.535 1.000




Multi-group confirmatory factor analysis
The cross - cultural comparability dor oOi nvari anced

AConfigural invariance is established when the same items are
associated with the same underlying factors in all participating
countries. This implies an acceptable fit of confirmatory factor
analysis models using the same factor structure for all

countries.

AMetric invariance is achieved when the strength of the
associations between each of the items and the underlying
factors is also equivalent across countries.

AScalar invariance is the most rigorous form of invariance. It
implies that cross - country differences in the means of the
observed items are a result of differences in the means of their
corresponding factors. At least partial scalar invariance is
needed to make meaningful comparisons of mean scores across
countries.




Configural invariance?




Metric invariance?




