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Exploring the Possibility of Educational Data for Sustainable Future cC

NIER International Symposium on Education Reform, October 28th, 2021
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{On Thursday, October 28th at 3pm~ (JST) )
15:00~ 1. Opening (10min)
15:10~
15:40~
16:10~
16:25~
17:25~

Speeches (30min)
Case Study (30min)
Special Session (15min)

Panel Discussion (60min)
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Closing ( Bmin)

n+y 4»7?‘; EOREFICLY,

(3%Details mnghl e .m’wd hv‘xro COVID-19 situation.) ‘D 0:00/2:12:21

3 3 M Registration URL: o e -
BIATSE https://sympo2021.nier.go.jp 78774
Registration Program

Opening I #E A (@
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[(%#49) Dr.Dirk Hastedt (IEA XBEHER)

S, =S
Guest Remark D Dirk Hastedt)EA Executive Director (7|' >51 /Eﬁﬁ)

Speeches [&WIRR) Dr. Thierry Rocher (IEA R&HE%R) . - AT A
15:10- Keynote Speach Dr. Thierry Rocher,JEA Chair A0, SZABRIFE/mextchannel = == ~
BARY) i e e i @ S wiemsssaa Q saAs ~ LR NI S B St
Regisiationdendiine Jag o) fﬂ 3 $ 1 0 A 2 7 H (Zk) 17:00 Thematic Speech Dr. Christian Ceistrup Kjeldsen,
October 27th, 202110:00(CEST) 04:00(EST) Deputy head of school (DPU) and director for research
Case study [RFUEN) BEF— 294 L2 ALERIFRAA~ TIMSSEML LT~
= 15:40- Case study of data scienc in education ~festuring TIMSS &5 & good example~
Bﬂo‘ﬁ%ea - Dr. Ina Mullis end Dr. Michael Martin, TIMSS & PIRLS Center (Boston College) >ﬁQ ) I: t E J/\ F > L 7\\ 'E
- Dr. Eckhard Klieme, Leibniz Institute for Research and Information in Education /E\ | I L i X O) Q R j — ) [ E I:l’ b\ L \ - -
RE, BHFETE. €y 77— 2RROTRCHL, BEIFCE - Dr. Ginshima Fumi, P! of Japan TIMSS Team
WTHT—R YA TV A FEEEZBUTTVD. ZTT, FYVFEIY o (19 ¥ 2 >] FEONBCHAEMENL ICT 0ER
AT}, BETF—20RBEVIcTH L, BERERECHTIERN 16:10~ Gateway to new way with ICT of evaluation of students learning
ARHBEFICRY #HA TV ZIEA(BER B IEETHES) BREL Dr. Ina Mullis and Dr. Michagl Martin, TIMSS & PIRLS Center (Boston College)
R, ZOVFOERDH/ONREGERPHMILHE X 02, e on USARNF 4 RH 92 2 %) ThELREF—2CRDLNIRDE L
HET— 2V AT 2AORZPHBICOVLTHERETS. 16:25 What is expected for educational data for sustainable future
* EA{ MIRBETIRATEYS ) KRROBBEFELTVEY,

In Japan, data science becomes a hot topic in this big data
era in the field of education. Therefore, this symposium invites
specialists mainly from IEA(IntematlonaI Assocnatlon for the

By specialists mainly from IEA

(International As ion for the Evaluation of Educational Achievement)

Zrylir=y +2 B WESIAEF -2 AT 22800

Evaluation of Ed FREEEN ), di ished in : T :
5 3 acilitator: Tsuchiya Takahira,
deali wnh | data, and i v‘ iting many Dr. and Professor of School of Data Science &t Yokohama City University
inter " and Closing [ i w12 CREF-RHA TR R—K)
discusses future prospects and issues of educational data i . :
17:25= Closing Remark Sato Yasunori, Deputy Director-General and Director of Education Data
based on their precious experience and findings. Science Center of NIER

BEuaby DHSERERS RIS ARARMNEER g\ XEE 2K =
Inquires E-mail : nier_symposium@nta.co.jp J 1 %( _ﬁ- e %ﬁ o %: }.J.ﬁ_ TIMSS

YR LAOPARFRL, BARHEFRTCERRLTEYET, NIER National Institute for Educational Policy Research
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TIMSS2023 D EH1AR & L
EEARIZTIMSS2023 DR ER & ZHEZE < 72 & ULy, https://timss2023.org/

./
2 IEA TIMSS & PIRLS
HOME ABOUT ~ TIMSS ~ PIRLS ~ OTHER PROJECTS ~ PUBLICATIONS DATABASES IEA
BOSTON COLLEGE

Lynch School of Education and Human Development

A Home > TIMSS > TIMSS 2023 > Assessment Frameworks

TIMSS 2023 [

Assessment Frameworks
Encyclopedia

International Results in Mathematics and
Science

Technical Report

Context Questionaires TIMSS 2023 Assessment Frameworks

International Database [na V.S. Mullis, Michael O. Martin, and Matthias von Davier, Editors

* Download Full TIMSS 2023 Assessment Frameworks (PDF)
TIMSS 2023 Longitudinal Study

The TIMSS 2023 Assessment Frameworks provides the foundation for the four international assessments that 9
comprise IEA’s TIMSS 2023: TIMSS Mathematics—Fourth Grade, TIMSS Mathematics—Eighth Grade, TIMSS


https://timss2023.org/

TIMSS2023D T —X DXy A—F
[EAOHP DATA & TOOLS& Y BOSTON COLLEGEDHP £ )

YT R JOINU ONTA

TIMSS 2023 International Database Downloads
& IEA

N STUDIES RESEARCH SERVICES PUBLICATIONS DATA & TOOLS N

Researching education, improving learning U ser G u i d e

—

TIMSS is a flagship study of IEA. Directed by the TIMSS & PIRLS International Study Center & at Boston College,
TIMSS is an international assessment of student achievement in mathematics and science at fourth and eighth

TIMSS 2023 User Guide for the International Database

grades. The study is designed to capture the breadth and richness of these subjects as they are taught in the

participating counties. The study collects detailed information about curriculum and curriculum implementation, D ata F| | es
together with empirical information about the contexts for schooling.

Terms & Conditions R Data R Data - Grade 4 (1015 MB)

By accessing the Data Repository, IDB Analyzer and Data visualizer, you indicate that you agree to the terms and

conditions associated with their use. Please read the Disclaimer and License Agreement for full details.

R Data - Grade 8 (942 MB)
.i, DISCLAIMER AND LICENSE AGREEMENT.PDF

| agree to the terms and conditions SPSS Data SPSS Data - Grade 4 (991 MB)
TIMSS 2023 Grade 4 v SPSS Data - Grade 8 (949 MB)
SAS Data & Documentation SPSS Data & Documentation R Data & Documentation SAS Data SAS Data - Grade 4 (1324 MB)
If you want to cite this data set, please use the following DOI: https://doi.org/10.58150/IEA_TIMSS_2023_G4_data_edition_1

SAS Data - Grade 8 (1277 MB)
TIMSS 2023 Grade 8 v

10
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Exhibit 2.4: TIMSS 2023 Data File Names

LR |

,wﬁVDH%M1ThV5

\_

—~

REEEDOFT. FRK,
REF® D
ToRIZENENT A

J

Assessment File Name Description
ACGeeeM3 School context data files
ASAees s3I Student achievement data files
ASPeweeME Student process data files
ASReweM3 Within-country scoring reliability data files
Grade 4
ASGewselMS Student context data files
ASHessME Home context data files
ASTewelS Student-teacher linkage files
ATGewseli Teacher context data files
BCGeeeM3 School context data files
BSAeeeM3 Student achievement data files
BEPewselS Student process data files
ESRee el Within-country scoring reliability data files
Grade 8
BSGeeeMB Student context data files
BETewsehE Student-teacher linkage files
BETMeeeME Mathematics teacher context data files
BTSeseMS Science teacher context data files

#*# 9% = Three-character country abbreviation based on the IS0 alpha coding scheme (see Exhibit 2.2)

11



Codebook

D E F G H I
""'
|CTY Country Alpha3 ot defined 5 ]

[DONTRY Mumenc Country Code Mominal 10 0

IDFOP Population ID Mominal 1 ] 1 Pop1: 2 Pop?2

[DGRADER Standardized Grade [D Mominal 1 0 1 Lower Grade: 2: Upper Grade

[DGRADE Grads D MNominal 1 ] 3 Grade 3; 4 Grade 4, 5 Grade 5, 6: Grade §

[DSCHOOL School D Mot defined 4 ] R0 9900

[TLANG CQ Lanzuage of 5 chool Guestionnaire Mominal 2 ] 1: English; 2: Spanish; 3: French; 4: Afrkaans; 5 Alkanian; £
LCID Gl Locale ID of S chool Questionnaire Momiral 10 4] 1025 Arabic (Saudi Arakia): 1026: Bulzanan (Bulzana): 102
ACBGE03A GEMN¥STUDENTS BACKGROUNDHYECOMOMIZ DISADVA  |5c0-03a Ordinal 1 4] 1: 010 10% 2: 11 10 25%; 3: 26 to 50%; 4 More than B0%
ACBE0CE GEMYSTUDENTS BACKGRO UNDY¥ECOMOMIZ AFFLUEN  |Sc0-03b Ordinal 1 4] 1:0t0 10% 2: 11 10 25%; 3: 26 to BO%; 4 More than BO%
ACBG4 GEMNYPERCENT OF STUDENTS {LAMG OF TEST> S04 Ordinal 1 4] 1: More than 90%; 2: 76 to 90%; 3: 51 to 75%: 4 26 to B0%; 5:
ACBGEIA GEMN¥HOW MANY PEOPLE LIVE [N AREA Sda-hA Ordinal 2 4] 1: More than 500000 pecple; 2: 100,001 1o 500,000 people;
ACBG0EE GEM¥IMMEDIATE AREA OF SCH LOCATION Sc-06B Ordinal 1 ] 1: Urban-Densely populated; 2: Suburan-0n fnge or out:
ACBGI6A GEMNEINSTRUCTIONAL DAYS PER YEAR Sd-06A Ratio 3 4] 140 365

ACBE06B GEMN¥TOTAL NSTRUCTIONAL TIME Sdy-068 Ratio 3 4] 120 800

ACBGE0EC GEMYINSTRUCTIONAL DAYS N 1 CALEMNDER WEEK Sca-06C Ordinal 1 0 1:6 davs: 2:51/2 davs; 3: D davs 4 41/2 days; 5 4 days

F—RE—FEIZANBINTULWBCodebookiZld. T—XT7 7 AIIZH D
ETUD D) A MeEINTWS, 7=7-L. ZHICL > TITERFAED
NELHHOETHERTINELNH D, (] : ACBGO3AIZFRERMFAR)

12



IEA IDB Analyzer & [

) IEApﬂﬁf X774 IL7%x_ RPSAS. SPSSEZZ#HAHWTH S
=), T—29MEBIH - TEBRT T 74 H)LD— #—
/r‘/ﬁ JI1—ADZ c‘:(l\/lac_‘L Y — 3 RET A AND),

® DB Analyzer#z{&

19 57=0I121F. SPSS, SAS, RowWwdnhrz

X7 H— I\?—%Jé\%ﬁ\%é
® [DB Analyzerti k*ﬁ¢%nﬂﬂ®$§%&fd~ﬁ/7o Y /7|:|X|:|_|_)P E5 J?“f‘—.l_(/j—

EER LD b,

— X DBRECIMEITO T ENTZE S,

|EA
IDBAnNnalyzer

7\ & IEA
(/ 5 [ ] O l@i 2023



IEA IDB Analyzer & [

O spss

~ Please select Statistical Software and choose an Action:

O sas Convert Files from SPSS to R

Access the Merge Module

Access the Analysis Module

View the Help Manual

Access the Sample Files

Exit

14



Marge Module : T — X DS

@ I\/Ierge ModuleZF T, Select Directoryh o X7 >va—FKL7=7—&27 74
EIRT D,

2 Available Participants(%ﬁﬂiﬂ) E)D OO ROE/Htg % EIR L BE)T 5,
—>5SEFrFrAY BHAR, —a—Y—F > F XY AT ->THAEFT(RITE),

3 NextZ 1 L T. Available Variables(Z# D —8)H SR D H A B A 5EIR L
BT A(T—XT77AILOEREENTI12),

@ Output Filesh o 7 7 M VA Z EREIRTFRD 7 A ILEXDIEEEIT D,
T L=oStart R=FFT(RABEIBICHZ £9),

B ERREN=RZXZ Y 7 M F71ZSPSS/SAS7 7 4 L) AREITHR K
(£7-1ESPSS/SAS=EITREZ V) A2 w7 L TEITT 3,

®IEETE L7+ ILRIEEINT-T—R 77 AILDPREINS,




Select Data Files and Participants “ Select File Types and Variables

'

0 Select Directory...

Select Study:
TIMSS i

321¥0neDrive¥T A% by T¥Analysis_G4¥R Data

Select Cycle: Select Population:

TIMSS 2023 v | | Grade 4

vailable Participants: (63) Selected Pa
United Arab Emirates (Abu Dhabi)
&) ADU United Arab Emirates (Dubai)
&9 ALB Albania
3 ARE United Arab Emirates
&9 ARM Armenia
& ASH United Arab Emirates (Sharjah)
a9 AUS Australia
3 AZE Azerbaijan, Republic of
a9 BFL Belgium (Flemish)
44 BFR Belgium (French)
9 BGR Bulgaria
& BHR Bahrain
ﬂ BIH Bosnia and Herzegovina Edit Country List
4 BRA Brazil
2 CAN Canada
& cH Chile
a4 coT Canada (Ontario)
a4 cqu Canada (Quebec)
& cvp Cyprus
& cze Czech Republic
& DEU Germany .
Next >

Return to Main Menu ”

Help




—_—

T—XT77AILD
EiR

AvailabW \

Q Select File Types...

ﬁ:l School Context \ ( )
[] Student Achievement ackground Variables and Scores (103) | ID and Sampling Variables (9) Background Variables and Scores (0) | 1D and Sampling Variables (0)
D Student Process Data S S—
|:| Student Context
L : e tant Country Alpha3
ountry Alpha
k {eacher Context ) @ ITLANG_CQ Language of School Questionnaire
@ LCID_CQ Locale ID of School Questionnaire
@ACBGOBA GEN¥STUDENTS BACKGROUMND¥ECONOMIC DISADVA
@ACBGO-%B GEN¥STUDENTS BACKGROUMND¥ECONOMIC AFFLUEN
@ACBG(M GEN¥PERCEMNT OF STUDENTS <LANG OF TEST=>
@ACBGOBA GEN¥HOW MANY PEOPLE LIVE IN AREA
@ACBGOSB GEN¥IMMEDIATE AREA OF SCH LOCATION
@ACBGOGA GEN¥INSTRUCTIONAL DAYS PER YEAR
@ACBGOGB GEN¥TOTAL INSTRUCTIONAL TIME
@ACBGO&C GEN¥INSTRUCTIOMNAL DAYS IN 1 CALENDER WEEK
@ACBGOT GEN¥TOTAL NUMBER COMPUTERS
@ACBGOS GEN¥EXISTING SCIENCE LABORATORY
@ACBGOS GEN¥ONLINE LEARNING MANAGEMENT SYSTEM
@ACBG‘IDA GEN¥LIBRARY OR MEDIA CENTER
@ACBG‘IDB GEN¥HIGH SPEED INTERNET
@ACBG‘I TAA GEN¥SHORTAGE¥GEMN¥INSTRUCTIONAL MATERIAL
@ACBG 1AB GEN¥SHORTAGE¥GEN¥SUPPLIES
@ACBG 1AC GEN¥SHORTAGE¥GEN¥SCHOOL BUILDINGS
@ACBG‘I 1AD GEN¥SHORTAGE¥GEN¥HEATING SYSTEMS
@ACBG‘I 1AE GEN¥SHORTAGE¥GEN¥INSTRUCTIONAL SPACE ~
ACBGT1AF GEN¥SHORTAGE¥GEN¥TECHNOLOGICAL STAFF — [
ﬁACBG‘HAG GEN¥SHORTAGE¥GEN¥AUDIO VISUAL RESOURCES %ﬁé\ ['/ -7(—: P ﬁ 7 7 /r }l/ 0) KE?‘X’L t
!&QP‘H&H FSERIMCLIOBRTACEYCERMYOLCITAL MEVIITES o {%ﬁ% 0) %E’E y
~ ~— - ~ Y. J

a Qutput Files: Return to Main Menu H Help




Analysis ModulelZ$H 1T 5 E AT
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® Benchmarks (

® Percentiles

® HE

]

+

BRI = 7K E)

® [O)F 4T (SPSS. SASOAR T R T 4 v 7 [HIEH




=2le & ¥

® T (PIaUS|bIe Values: PVs) X @Ei 2 D E| &5 FHE %
J’E’i?%# Zl%. Percentages and Means% {EfH 9 3,




a5 LB
ITSEX
ASMMATO01-05




Fa & L BarERT D FIE
@ Analysis ModulezFW T, Ma LT —X %2 EIRT 5,

@ Analysis Type%# [Percentage and Means] (23 %,
3 Grouping variables(Z [ITSEX] Z# % &R L BEFT 5
@ Plausible ValuesiZ [ASMMATO01-05] (E#OF9ER) Bz EIR L BET 5,

OHEHT7TF7AILDEE/Z Eﬂ“ﬁ/%7')“/7b\ HAOT7 7 A ILERTFEINS
T A INRICHFLET AL 218

® ERKSN7-RX 27 Y 7 (£7- ;tSPSS/SAS7 AIL)HRETRK >
(£7-13ZSPSS/SASETREZ)AZ 7Y v L TETT 5,

DIELE7HILEIZHTMLZ 74 RT—&X 7 74 )L, ExcelZ 7 4 ILH
HAhxhb,




(2
>

./-

IEA IDB Analyzer: Analysis Module - (Version 5.0.39) ( ) = 5]
FE DO
wLal /]
o Analysis File: | C:¥Users¥H3EFH21¥0nelrive¥T A7t ,'7'¥AnaI}-'sis_G4¥Data¥P—z1A§ \:EI:E ‘T'—R w ( N °
- S
s — ) ZIR*&@_EE/: 7”/ 7{KT\T§}EH
- = SHROTE THOER
Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals: Sho
TIMSS (Using Student Weights) ~ I | Percentages and Means >~ ||| Use PVs w2 ~ | | Yes N
0 Select Variables: / //
s ™ Iy
_ ) (® Grouping Variables: Exclude Missing ém Analysis
i
l - : e Descriptio
@ ca Lamaunge of Sehool Guestonaye T . [ ] ot ooy Cotry 1D '
é LCID_CQ Locale ID of School Questionnaire u \ o ITSEx Sex of Students > )
@ACBGosA GEN¥STUDENTS BACKGROUND¥ECONOMIC DISADVA
@ACBG[BB GEN¥STUDENTS BACKGROUND¥ECONOMIC AFFLUEN @ Separate Tables by:
@ACBGM GEN¥PERCENT OF STUDENTS <LANG OF TEST= (g L ETRE Description |
@ACBGOSA GEN¥HOW MANY PEOPLE LIVE IN AREA
@ACBGDSB GEN¥IMMEDIATE AREA OF SCH LOCATION
QB ACBGOBA GEN¥INSTRUCTIONAL DAYS PER YEAR (») Plausible Values:
éACBGOGB GEN¥TOTAL INSTRUCTIOMNAL TIME I
@ACBGDGC GEN¥INSTRUCTIONAL DAYS IN 1 CALENDER WEEK ;
@ACBGO? GEN¥TOTAL NUMBER COMPUTERS A ASMMATO01-05 1ST TO 5TH PLAUSIBLE VALUE MATHEMATICS
@ACBGOB GEN¥EXISTING SCIENCE LABORATORY . .
éACBGDQ GEN¥OMLINE LEARNING MANAGEMENT SYSTEM \>) Weight Variable \
@ACBGmA GEN¥LIBRARY OR MEDIA CENTER [ = LT |
@ACBGmB GEN¥HIGH SPEED INTERMET » |58 TOTWGT TOTAL STUDENT WEIGHT :
@ACBGHAA GEN¥SHORTAGE¥GEN¥INSTRUCTIONAL MATERIAL
@ACBGHAB GEN¥SHORTAGE¥GEN¥SUPPLIES
@ACBGHAC GEN¥SHORTAGE¥GEN¥SCHOOL BUILDINGS
@ACBGHAD GEN¥SHORTAGE¥GEN¥HEATING SYSTEMS
‘ @ACBGHAE GEN¥SHORTAGE¥GEN¥INSTRUCTIONAL SPACE .
& -
&@ S|Zi’l] = /TN (PVS) @ 75—*&
TN— — IR i
=<

O Output Files:

C:¥Users¥H5RA21¥0neDrive¥T A% bv T¥Analysis_G4¥Work¥Math_PV_byGender.*

O senn |

S

lelp




Cntry ID
Germany
Germany
Japan
Japan

New
Zealand

MNew
Zealand

South
Africa

South
Africa

United
States

United
States

Table
Average

Table
Average

Sex of
Students

Girl
Boy
Girl
Boy

Girl

Boy

Girl

Boy

Girl

Boy

Girl

Boy

N of

Sum of
Sumof TOTWGT

Cases TOTWGT (s.e.)

2180

2259

1956

1919

2438

2503

5180

5199

4507

4583

NA

NA

351701 6592.56

367196 6984.58

505779 7822.13

491881 7822.79

29094 592.09

30037 780.77

546831 12981.59

557352 12789.27

1681428 33306.21

1725278 30382.84

NA NA

NA NA

Percent

48.92

51.08

50.70

49.30

49.20

50.80

49.52

50.48

49.36

50.64

49.54

50.46

Percen] ASMMAT ASMMAT

(s.e)
0.67
0.67
0.54
0.54

0.90

0.90

0.65

0.65

0.53

0.53

0.30

0.30

(Mean)
516.92
530.41
585.54
58593

479.42

500.78

376.32

347.76

507.90

525.74

493.22

500.12

(s-e)
2.49
2.55
2.51
2.75

2.95

3.25

3.70

4.31

2.98

3.52

1.32

1.49

Confidence
Interval
(95)

512 to 522
525to 535
581 to 590
591 to 601

474 to 485

494 to 507

369 to 384

339 to 356

502 to 514

519 to 533

491 to 496

497 to 503

Std.Dev.

73.49

76.70

67.67

73.69

87.89

52.18

110.72

115.64

93.21

99.93

86.60

91.63

Std.Dev.

(s.e)
1.51
2.05
1.39
1.61

1.82

1.65

2.75

3.25

1.29

1.54

0.82

0.95

Percent

Missing
0.00
0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

NA

NA

Number
of
Variance
Strata

115
115
71
71

78

78

125

125

123

123

NA

NA
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TIMSS2023 International Report

Mathematics « Grade 4 & EA

Exhibit 1.1.2: Average Mathematics Achievement for Girls and Boys TIMSS
Girls Boys Difference
Country Percent of Average Percent of Average Difference Girls Boys
Students Scale Score Students Scale Score Scored Higher Scored Hig.‘_]her
South Africa (5) 50 (0.7) 376 (3.7) 50 (0.7) 348 (4.3) -29 (3.9) e
¥ |ran, Islamic Rep. of 49 (1.6) 425 (5.1) 51 (1.6) 414 (6.1) -10 (7.6)
Jordan 52 (2.6) 431 (8.4) 48 (2.6) 422 (5.8) -9 (9.9)
Bahrain 48 (1.1) 466 (5.5) 52 (1.1) 458 (5.1) -8 (6.5)
Azerbaijan 46 (0.8) 496 (4.1) 54 (0.8) 493 (36) -3 (3.3)
North Macedonia 50 (0.7) 474 (37) 50 (0.7) 474 (4.1) 0 (3.1)
Oman 50 (0.6) 421 (3.9) 50 (0.6) 422 (4.4) 1(23)
2 Armenia 49 (1.0) 512 (3.3) 51 (1.0) 513 (3.0) 1(2.9)
Morocco 48 (0.9) 392 (4.9) 52 (0.9) 394 (5.2) 2 (4.1)
3 Saudi Arabia 49 (1.0) 418 (6.0) 51 (1.0) 421 (5.2) 3 (7.5)
2= Albania 48 (1.8) 510 (5.2) 52 (1.8) 513 (5.4) 3 (3.7)
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IDCNTRY
Germany
Germany
Germany
Germany
Japan
Japan
Japan
Japan

dvar

ASMMAT
ASMMAT
ASMMAT
ASMMAT
ASMMAT
ASMMAT
ASMMAT
ASMMAT

New Zealand ASMMAT
New Zealand ASMMAT
New Zealand ASMMAT
New Zealand ASMMAT

South Africa
South Africa
South Africa
South Africa

ASMMAT
ASMMAT
ASMMAT
ASMMAT

United States ASMMAT
United States ASMMAT
United States ASMMAT
United States ASMMAT

groupvar
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX
ITSEX

refgroup
Girl
Girl
Boy
Boy
Girl
Girl
Boy
Boy
Girl
Girl
Boy
Boy
Girl
Girl
Boy
Boy
Girl
Girl
Boy
Boy

compgroup
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy
Girl
Boy

mnpv

516.92
516.92
530.41
530.41
585.54
585.54
595.93
595.93
479.42
479.42
500.78
500.78
376.32
376.32
347.76
347.76
507.90
507.90
525.74
525.74

mnpv_se

2.49
2.49
2.55
2.55
2.51
2.51
2.75
2.75
2.95
2.95
3.25
3.25
3.70
3.70
4.31
4.31
2.98
2.98
3.52
3.52

[

t&

mnpvdiff
1

-1

1
-1

2
-2

-2
2

1
-1

0.00
3.49
3.49
0.00
0.00
0.39
0.39
0.00
0.00
1.37
1.37
0.00
0.00
8.56
8.56
0.00
0.00
7.83
7.83
0.00

mnpvdiff>
0.00
2.65
2.65
0.00
0.00
2.51
2.51
0.00
0.00
3.29
3.29
0.00
0.00
3.93
3.93
0.00
0.00
2.09
2.09
0.00

|mnpvdiff_t

#NUM!
5.10
-5.10
#NUM!
#NUM!
4.13
-4.13
#NUM!
#NUM!
6.50
-6.50
#NUM!
#NUM!
-1.27
7.27
#NUM!
#NUM!
8.54
-8.54
#NUM!
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Mathematics » Grade 4

Exhibit 1.1.3: Summary of TIMSS 2023 International Benchmarks of Mathematics Achievement

. Advanced International Benchmark

625

Students can select and relate information to implement appropriate operations to solve problems. They can interpret the
results of computations given in problem contexts, formulate a variety of expressions and patterns, and relate fractions and
decimals. They can estimate and relate measures, apply knowledge of two- and three-dimensional shapes, identify simple
properties of lines and angles, and show a basic understanding of surface area and perimeter in simple shapes. Students
can interpret data and make choices about data given in numerous contexts.

. High International Benchmark

950

Students relate concepts or representations in extended contexts. They can apply knowledge of properties of whole
numbers to justify a solution. They show an understanding of the number line, multiples, factors, rounding numbers, and
operations with fractions and decimals. Students can resolve measurement tasks across numerous contexts. They can
relate two-dimensional shapes to unfamiliar three-dimensional figures and demonstrate basic understanding of angles.
Students can interpret features of data representations and represent data in a variety of graphs.

O Intermediate International Benchmark

475

Students demonstrate mathematical knowledge in simple situations and relate representations. They can perform
computations with three-digit whole numbers in a variety of situations. They can add and order simple decimals. Students
can measure straight distances and describe three-dimensional shapes. They can use data from multiple sources to relate
representations.

O Low International Benchmark

400

Students demonstrate basic mathematical understanding. They can add and subtract whole numbers with up to three
digits, multiply and divide single-digit whole numbers, and solve simple word problems. They can apply basic measurement
ideas and properties of common geometric shapes. Students can read data from different representations and complete

simple bar graphs.

EI1EA
TIMSS
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625(Advanced International Benchmark) :
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550(High International Benchmark) :
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475(Intermediate International Benchmark) :
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400(Low International Benchmark) :
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D Analysis File: | C:¥Users¥+38 B21¥0neDrive¥F A% by T¥Analysis_G4¥Data¥MERGE Rdata

|/ i

Q

Analysis Type:
TIMSS (Using Student Weights)

Statistic Type: Plausible Value Option: | Benchmark Option:

¥ | Benchmarks ¥ Use PVs Discrete

( Benchmarksd# 7> 3 v % W

EIRTE 5

Show Graphs

¥ Yes

6 Select Variables:

4 ™y
' Description
1 ASMNUMO1-05 1ST TO 5TH PV NUMBER 1
A ASMGEO01-05 1ST TO 5TH PV GEOMETRY
A ASMDAT01-05 1ST TO 5TH PV DATA DISPLAY
A ASMKNOO1-05 1ST TO 5TH PV MATH KNOWING
1 ASMAPP01-05 1ST TO 5TH PV MATH APPLYING
A ASMREA01-05 1ST TO 5TH PV MATH REASONING
A ASSSCI01-05 1ST TO 5TH PLAUSIBLE VALUE SCIENCE
A ASSLIF01-05 1ST TO 5TH PV LIFE SCIENCE
L_ASSPHY01-05 1ST TO 5TH PV PHYSICS
A ASSEARD1-05 1ST TO 5TH PV EARTH SCIENCE
A ASSKNOO1-05 1ST TO 5TH PV SCIENCE KNOWING
A_ASSAPP01-05 1ST TO 5TH PV SCIENCE APPLYING
L ASSREAD1-05 1ST TO 5TH PV SCIENCE REASONING
A ASSENVO1-05 1ST TO 5TH PLAUSIBLE VALUE ENVIRONMENTAL AWARENESS Y
A% vy

0 Output Files:

5]

g
BHDFIIE R (PVs) DEE
% BEIR

-

@ Grouping Variables: Exclude Missing FroW

Name

» & IDCNTRY

Name

1 ASMMAT01-05

4 Description

15T TO 5TH PLAUSIBLE VALUE MATHEMATICS

(_49 Achievement Benchmarks:
400 475 550 625

(») Weight Variable:

Name

» &R TOTWGT

Benchmarks D& % E#IR

Return to Main Menu H Help ‘

Start R



Report

Percentage by Performance Group of ASMMAT

Cntry ID

Germany
Germany
Germany
Germany
Germany
Japan
Japan
Japan
Japan

Japan

cutvar

1

—

4

. Below 400

. From 400 to Below 475

. From 475 to Below 550

. From 550 to Below 625

. At or Above 625

. Below 400

. From 400 to Below 475

. From 475 to Below 550

. From 550 to Below 625

. At or Above 625

N of Cases Sum of TOTWGT Sum of TOTWGT (s.e.) Percent Percent (s.e.)

250

878

1652

1296

366

25

178

823

1584

1265

41772

138859

266257

212643

59805

6759

47499

217352

410555

315496

4643.60 5.81 0.64
7073.28 19.30 0.98
9818.45 37.01 1.27
7936.99 29.56 1.00
4083.39 8.31 0.55
1783.92 0.68 0.18
5287.64 4.76 0.52
12438.44 21.79 1.16
13996.83 41.15 1.28

12781.26 31.62 1.36
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100 1

Percentage by Performance Group of ASMMAT
] £m =]
on = on

]

Percentage by Performance Group of ASMMAT

2
£
&

Jap an

8 z =
5 £ 5 £
E < @O &
=
N £ < o
2 3 @ 2
3 g k: §

IDCNTRY

Benchmarks

1. Below 400

B 2 From 400 to Below 475
B 3. From 475 to Below 550
I 4 From 550 to Below 625
" 5 Ator Above 626
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Mathematics « Grade 4 & 8
Exhibit 6.2.4: Students Confident in Mathematics

About the Scale

Students were scored according to their responses to eight statements on the Students Confident in Mathematics scale. Cut scores divide
the scale into three categories. Students Very Confident in Mathematics had a score at or above the cut score corresponding to
*agreeing a lot” with four of the eight statements and “agreeing a little™ with the other four, on average. Students who were Not Confident
in Mathematics had a score at or below the cut score corresponding to “disagreeing a little” with four of the eight statements and
“agreeing a little” with the other four, on average. All other students were Somewhat Confident in Mathematics.

How much do you agree with these statements about mathematics?

Agree Agree Disagres Disagree
alot a little a little alot

1) | usually do well in mathematics - - - === ------- O o O

2) Mathematics is harder for me than

for many of my classmates e O
3) Mathematics is not one of my strengths ® - - - - - - O
4) Mathematics is easy forme ---------------- O

5) | am good at working out difficult
mathematics problems - - = ==« === e aeooe-- O

6) | am good at explaining mathematics

O OHErE = - s s s e e e e e e e = O

7) Mathematics is harder for me than any

OO O O 00O
OO0 O O 000
OO0 O O 00O O

Other SUBJEEL " - = = -« m s m e e o
8) Mathematics makes me confused ™ - -« - - - -~ -. O
Very Somewhat
Confident | Confident Not Confident
Scale Cut Scores
Fourth Grade 111 8.9
Eighth Grade 12.0 10.0

" Reverse coded

* Item not included in scale at the fourth grade

EIEA
TIMSS
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Analysis Type: Statistic Type: Plausible Value Option:  Number of Decimals:
- - - . l N2z \EE
TIMSS (Using Student Weights “ | | Linear Regression ¥ | | Use PVs vl |2 ~ é E ZJIN ﬂ?& j:
s i " V2R U BER

hF T — B R

6 Select Variables: \ I
™ 'd
(~) Grouping Variables:  [¥] E)(cludek\ fmalysis ~
» IDCNTRY
Description ﬁ’ b
& 1TsEX Sex\ [Students ¥
T ASBGS
& ASBGSB Student Bullying/SCL 1 Independent Variables:
@ASBGSCS Students Confident in Science/SCL Categorical Variables:
@B ASBGSEC Digital Self-Efficacy/SCL - y
@ASBGSLM Students Like Learning Mathematics/SCL s Descrip 0 A= Refe
@ASBGSLS Students Like Learning Science/SCL -
6ASBGSSB Students Sense of School Belonging/SCL Continuous Variables:
6ASBGSCM Students Confident in Mathematics/SCL 3
~
'f;E I% & % ag j:R Plausible Values:
\ag / Name = Description
PVsZ#EIRT 25 5ETF v 7 HENT IS \
(*) Dependent Variable: ' Non Plausible Value @ Plausible Values
Plausible Values;
\ ame De ptio
™~ A ASMMAT01-05 15T TO 5TH PLAUSIBLE VALUE MATHEMATICS :
v
[V]Contains([Name], "ASBGS) (%) (X) Weight Variable:
Description
» R TOTWGT TOTAL STUDENT WEIGHT = N

A

.
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Regression Coefficients

EqVar

(CONSTANT)

ASBGSCM

(CONSTANT)

ASBGSCM

(CONSTANT)

ASBGSCM

(CONSTANT)

ASBGSCM

Cntry ID
Japan
Japan
Japan
Japan

Table
Average

Table
Average

Table
Average

Table
Average

Sex of

Students Variable

Girl (CONSTANT)
Girl ASBGSCM
Boy (CONSTANT)
Boy ASBGSCM
Girl (CONSTANT)
Girl ASBGSCM
Boy (CONSTANT)
Boy ASBGSCM

Regression
Coefficient

435.25
17.18
426.46
17.85

435.25

17.18

426.46

17.85

JFTREX

Regression
Coefficient
(s.e)

8.50
0.89
10.59
1.06

8.50

0.89

10.59

1.06

Regression
Coefficient
(t-value)

51.23
19.40
40.26
16.92

51.23

19.40

40.26

16.92

HE

Stndrdzd.
Coefficient

MNaN
0.46
NaN
0.47

MNaMN
0.46
NalM

0.47

Stndrdzd.
Coefficient
(s.e.)

NaN
0.02
NaN
0.02

NA

0.02

NA

0.02

Stndrdzd.
Coefficient
(t-value)

NaN
22.56
NaN
21.22

NaN

22.56

MNaM

21.22

47



Model Statistics

Cntry ID Sex of Students
Japan Girl
Japan Boy

Table Average Girl

Table Average Boy

COEBETIICE 2T, BXEINZTNOEH DS

%E%@J

R-Square

0.21

0.23

0.21

0.23

R-Square (s.e.) Adjusted R-Square
0.02 0.21
0.02 0.23
0.02 0.21
0.02 0.23

X ECDORESRBAITAZENATETEN?

BT 23%

ZF 21%

Adjusted R-Square (s.e.)

0.02
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ATBMO2A : HETDOF L WEEDORA DA Z F <,

Report

IDCNTRY
392_2019
392_2019
392_2019
392_2019
392 2023
392 2023
392_2023

392_2023

MATSTUDENTSNEW
MATHEMATICS

Every or almost every lesson
About half the lessons
Some lessons

Never

Every or almost every lesson
About half the lessons
Some lessons

Never

N of
Cases

3870
1537
933
61
2642
1354
571

66

Sum of
MATWGT

634294
272534
117441
10792

604130
255464
102270

13364

Sum of

MATWGT (s.e.)

37945.01

34993.31

21342.31

8063.54

38224.52

32891.68

22709.49

9467.15

Percent

61.28

26.33

11.35

1.04

61.95

26.20

10.49

1.37

Percent

(s.e.)
3.67
3.37
2.05
0.78
3.64
3.39
2.33

0.97

Number of
Variance Strata

71
43
22
2

61
36

18

49



Graphs

The following graphics should be interpreted taking into account the standard errors presented in the preceding table.

Graph 1: Percentage of ATBMO2A
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ATBMO2A groupvar
Every or almo IDCNTRY
Every or almo IDCNTRY
About half the IDCNTRY
About half the IDCNTRY
Some lessons IDCNTRY
Some lessons IDCNTRY
Never IDCNTRY
Never IDCNTRY
Every or almo IDCNTRY
Every or almo IDCNTRY
About half the IDCNTRY
About half the IDCNTRY
Some lessons IDCNTRY
Some lessons IDCNTRY
Never IDCNTRY
Never IDCNTRY

refgroup
392_2019
392_2019
392_2019
392 2019
392 2019
392 2019
392_2019
392_2019
392 2023
392 2023
392 2023
392 2023
392 2023
392_2023
392 2023
392 2023

compgroup  pct

392 2019
392 2023
392 2019
392 2023
392 2019
392 2023
392 2019
392 2023
392 2019
392 2023
392 2019
392 2023
392 2019
392 2023
392 2019
392 2023

61.28
61.28
26.33
26.33
11.35
11.35

1.04

1.04
61.95
61.95
26.20
26.20
10.49
10.49

1.37

1.37

pct_se

3.67
3.67
3.37
3.37
2.05
2.05
0.78
0.78
3.64
3.64
3.39
3.39
2.33
2.33
0.97
0.97

cpct

61.28
61.95
26.33
26.20
11.35
10.49

1.04

1.37
61.28
61.95
26.33
26.20
11.35
10.49

1.04

1.37

cpct_se

3.67
3.64
3.37
3.39
2.05
2.33
0.78
0.97
3.67
3.64
3.37
3.39
2.05
2.33
0.78
0.97

pctdiff

0.00
0.67
0.00
-0.13
0.00
-0.86
0.00
0.33
-0.67
0.00
0.13
0.00
0.86
0.00
-0.33
0.00

pctdiff _se
5.19
5.16
4.76
4.78
2.90
3.10
1.10
1.25
5.16
5.14
4.78
4.79
3.10
3.29
1.25
1.37

loctdiff t

0.00
0.13
0.00
-0.03
0.00
-0.28
0.00
0.26
-0.13
0.00
0.03
0.00
0.28
0.00
-0.26
0.00
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IDCNTRY

392_2019

392_2019
392_2019
392_2019

392 2023

392 2023
392_2023

392 2023

MATSTUDENTSIN WHOLE
CLASS

Every or almost every
lesson

About half the lessons
Some lessons
Never

Every or almost every
lesson

About half the lessons
Some lessons

Never

N of
Cases

4323

1355
636
a7

2860

1303
458

12

Sum of
MATWGT

741025

184573
96854
12609

629316

257833
84842

3237

Sum of MATWGT

(s.e.)

36325.70

25459.87
23683.30
7648.91

37579.25

32573.79
19579.98

2791.53

Percent

71.59

17.83

9.36

1.22

64.53

26.44

8.70

0.33

Percent
(s.e.)

3.39

2.47
2.29
0.74

3.66

3.36
1.99

0.28

Number of
Variance Strata

71

34

20

63

37

13
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Graphs

The following graphics should be interpreted taking into account the standard errors presented in the preceding table.

Graph 1: Percentage of ATBMO2F
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ATBMO2F groupvar refgroup compgroup pct pct_se cpct cpct_se pctdiff pctdiff_se pctdiff t

Every or almo IDCNTRY 392 2019 392 2019 71.59 3.39 71.59 3.39 0.00 4.79 0.00
Every or almo IDCNTRY 392 2019 392 2023 71.59 3.39 64.53 3.66 -7.06 4.99 -1.42
About half the IDCNTRY 392_2019 392_2019 17.83 2.47 17.83 2.47 0.00 3.49 0.00
About half the IDCNTRY 392_2019 392_2023 17.83 2.47 26.44 3.36 8.61 4.17 2.06
Some lessons IDCNTRY 392 2019 392 2019 9.36 2.29 9.36 2.29 0.00 3.24 0.00
Some lessons IDCNTRY 392 2019 392 2023 9.36 2.29 8.70 1.99 -0.66 3.03 -0.22
Never IDCNTRY 392 2019 392 2019 1.22 0.74 1.22 0.74 0.00 1.04 0.00
Never IDCNTRY 392 2019 392 2023 1.22 0.74 0.33 0.28 -0.89 0.79 -1.12
Every or almo IDCNTRY 392 2023 392 2019 64.53 3.66 71.59 3.39 7.06 4.99 1.42
Every or almo IDCNTRY 392 2023 392 2023 64.53 3.66 64.53 3.66 0.00 5.17 0.00
About half the IDCNTRY 392 2023 392 2019 26.44 3.36 17.83 2.47 -8.61 4.17 -2.06
About half the IDCNTRY 392 2023 392 2023 26.44 3.36 26.44 3.36 0.00 4.75 0.00
Some lessons IDCNTRY 392 2023 392 2019 8.70 1.99 9.36 2.29 0.66 3.03 0.22
Some lessons IDCNTRY 392 2023 392 2023 8.70 1.99 8.70 1.99 0.00 2.81 0.00
Never IDCNTRY 392 2023 392 2019 0.33 0.28 1.22 0.74 0.89 0.79 1.12
Never IDCNTRY 392 2023 392 2023 0.33 0.28 0.33 0.28 0.00 0.40 0.00
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Original Research Article

Asian Journal for Mathematics Education
20272, Vol. 1(2) 221-241
@ The Author(s) 2022

Are instructional practices E.08)
different between East and West? IS

sagepub. comfjournals-per missions
An analysis of Grade 8 TIMSS X iz agepub comboeasimen
2019 data SSAGE

Christian Bokhove'

Abstract

After each round of International Large-scale Assessments such as the Trends in International
Mathematics and Science Study (TIMSS) and the Programme for International Student Assessment
(PISA), excellent achievements by countries in East Asia are explained in terms of their instructional
practices. However, instructional practices are not easily captured in self-reported scales. In addition,
speculations on what approaches lead to the highest mathematics achievement are often combined
and conflated with discussions on how mathematical content needs to be taught This article reports
on a secondary analysis of TIMSS 2019 Grade 8 data from 46 jurisdictions of teacher-reported
answers on instructional practices. Using a data-driven exploratory factor analysis, three instructional
scales are compiled and supplemented with variables on barriers to instruction and instructional time.
Multilevel models of all countries are created for students and teachers, in which the relationship
between these instructional practices and mathematics achievement is explored. Across countries,
the results show that the three new scales for instructional practice work in limited and different
ways, but that barriers toward instruction, and to a lesser extent, instructional ime, predict mathe-
matics achievement. However, there is no consistent pattern of instructional practices across all coun-

10.1177/27527263221109752

(Bokhove, 2022)
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Researching education, improving learning
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COMPASS

BRIEFS IN EDUCATION

NUMBER 2 JUNE 2018

The data makes the difference

How Chinese Taipei used TIMSS data to reform
mathematics education

SUMMARY

®  Chinese Taipei has used successive cycles of TIMSS data as a

guide for formulating educational policies, and an evidence base
for evaluating their effects. Although Taiwanese students have
performed wellin TIMSS, the percentage of students reporting low
confidence in and low enjoyment of mathematics is significantly
greater than the international average.

Trends in students’ achievements and attitudes toward
mathematics were used to design the After Class Support project,
introduced in 2006, and subsequent TIMSS data inspired the Just
Do Math program, a new approach to mathematics teaching and
learning introduced in 2014.

Both teachers and students are enthusiastic about the new
methods, and reactions have inspired national discussion on
curriculum change. Educators and policymakers will use TIMSS
2019 to evaluate the true success of the program.

IMPLICATIONS

All countries seek to identify strategies
to improve student performance
in mathematics. Policymakers and
researchers need to delve into the
available evidence and collaborate
to develop appropriate solutions to
national educational disparities.
Students’ confidence in their ability
to do mathematics, and their level of
enjoyment of the subject, has been
found to strongly influence their
mathematics achievement.

TIMSS provides vital data for
governments and researchers to
compare and contrast differences in
students’ mathematics performance
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Publications - Seriesand Journals - IEA Compass: Briefs in Education httpS//VVWVV |ea ﬂ|/pub|ICatIOnS/SeI’IeS—
journals/iea-compass-briefs-education-series

IEA COMPASS: BRIEFS IN EDUCATION SERIES

This series addresses issues of interest to a broad range of educational stakeholders, especially those involved in influencing

) o ) ) o . ) ] SERIES AND JOURNALS
educational decision and policymaking. Each publication in the series aims to connect study findings to recurrent and emerging
guestions in education policy debates at the international and national levels. The briefs cover a range of themes in relation to

teaching and learning in school subjects addressed by the |EA studies. The series is edited by Dr. David Rutkowski. * |EA Compass: Briefsin Education

If you are interested in producing translations of the articles, please contact Laura Cheeseman at I[EA Amsterdam. Find download + IEAResearchfor Education

links below to access Spanish translations of each Brief, or you can find all Spanish translated briefs here @. + Large-scale Assessments in

Note that the series was initially entitled 'Policy Briefs' however the name has been updated to reflect the wider readership of Education

these articles.

January 2025: How Large-scale Assessments have Informed Education Policy in Ireland

Clerkin, Aidan, Delaney, Emer

International large-scale assessments (ILSA) offer valuable data that may reveal areas for educational policy
reform. Using Ireland as an example this Compass Brief identifies important issues for policymakers globally

to consider when using ILSA data within their own national contexts.
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https://www.iea.nl/publications/series-journals/iea-compass-briefs-education-series
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TIMSS BREBICTERLTE WL,

Trends in International Mathematics and
Science Study

TIMSSE#K/
URL : https://www.nier.go.jp/timss
Mail : timss@nier.go.jp

M =75

Mail : k.hosoda@mejiro.ac.jp
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