APPENDIX B

Appendix B

THE TeEsST-CURRICULUM MATCHING ANALYSIS

1%

When comparing student achievement across countries, it is important that th
comparisons be as “fair” as possible. TIMSS has worked towards this goal in
number of ways, including providing detailed procedures for standardizing the
population definitions, sampling, test translations, test administration, scoring,
database formation. Developing the TIMSS tests involved the interaction of experts
in the field of mathematics with representatives of the participating countries an
testing specialistsThe National Research Coordinators (NRCs) from each countr
formally approved the TIMSS test, thus accepting it as being sufficiently fair t
compare their students’ mathematics achievement with that of students from other
countries.

<2

Although the TIMSS test was developed to represent a set of agreed-upon math-
ematics content areas, there are differences among the curricula of participating
countries that result in various mathematics topics being taught at different grades.
To restrict test items not only to those topics in the curricula of all countries but also
to those covered in the same sequence in all participating countries would severely
limit test coverage and restrict the research questions about international differences
that TIMSS is designed to address. The TIMSS tests, therefore, inevitably contain
some items measuring topics unfamiliar to some students in some countries.

The Test-Curriculum Matching Analysis (TCMA) was developed and conducted
to investigate the appropriateness of the TIMSS mathematics test for third- and
fourth-grade students in the participating countries, and to show how studen
performance for individual countries varied when based only on the test questions
that were judged to be relevant to their own curriciilum.

To gather data about the extent to which the TIMSS tests were relevant to the
curriculum of the participating countries, TIMSS asked the NRC of each country
to report whether or not each item was in the country’s intended curriculum at eagh
of the two grades being tested. The NRC was asked to choose a person or persons
who were very familiar with the curricula at the grades being tested to make the
determination. Since an item might be in the curriculum for some but not all students
in a country, an item was determined appropriate if it was in the intended curriculum
for more than 50% of the students. The NRCs had considerable flexibility in selecting
items and may have considered items inappropriate for other reasons. All participating
countries except Austria and Thailand returned the information for analysis.

' See Appendix A for more information on the test development.

2 Because there also may be curriculum areas covered in some countries that are not covered by the TIMSS
tests, the TCMA does not provide complete information about how well the TIMSS tests cover the curricula
of the countries.
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Tables B.1 and B.2 present the TCMA results for the fourth and third grades,
respectivelyThe first row of each table indicates that at both grades the countries
varied substantially in the number of items considered appropriate. At the fourth
grade, two-thirds of the countries indicated that items representing three-quarters
or more of the score points (85 out of a possible 113) were appropnidtethe
percentage ranging from 100% in the United States to 43% (49 score points) in
Korea.Although, in general, fewer items were selected at the third grade than at the
fourth grade, more than half of the countries selected items representing at least half
of the score points (57). The number of score points represented by the selected
items for the third grade ranged from 26 (23%) in the Netherlands to 113 (100%) in
the United States. That somewhat lower percentages of items were selected for the
TCMA at the third grade is consistent with the instrument development process, which
put more emphasis on the upper-grade curriculum.

Since most countries indicated that some items were not included in their intended
curricula at the two grades tested, the question becomes whether the inclusion of these
items had any effect on the international performance comparigoresTCMA

results provide a method for answering this question, providing evidence that the
relative standings of countries generally do not vary much for the different sets of
items selected from the TIMSS mathematics test.

The first column in Tables B.1 and B.2 shows the overall average percent correct for
each country (as discussed in Chapter 2 and reproduced here for convenience in
making comparisons). The countries are presented in the order of their overall
performance, from highest to lowest. To interpret these tables, reading across a row
provides the average percent correct for the students in that country on the items
selected by each country, listed across the top of the table. For example, fourth-grade
Japanese students had an average of 72% correct on the items Korea selected as
appropriate for the Korean students, an average of 75% correct on the items selected
for the Singaporean students, 75% correct on its own items, 74% on the items
selected by Hong Kong, and so forth. The column for a country shows how each of
the other countries performed on the subset of items selected for its own students.
Using the set of items selected by Slovenia as an example, on average, 75% of these
items were answered correctly by the Korean students, 74% by the Singaporean
students, 73% by the Japanese students, 71% by the students from Hong Kong,
70% by Dutch students, and so forth. The shaded diagonal elements in each table
show how each country performed on the subset of items that it selected based on
its own curriculum. Thus, the Slovenian students themselves averaged 67% correct
responses on the items identified by Slovenia for the analysis.

® Of the 102 items in the test, some ifems were assigned more score points than others. In particular, some items
had two parts, and some extended-response items were scored on a two-point scale. The total number of
score poinfs available for analysis was 113. The TCMA uses the score points in order to give the same
importance fo items that they received in the fest scoring.

4 It should be noted that the performance levels presented in Tables B.1 and B.2 are based on the average
percent correct as was done in Chapter 2, which is different from the average scale scores that were
presented in Chapter 1. The cost and delay of scaling would have been prohibitive for the TCMA analyses.



/

'56-766T ‘(SSIIL) ApniS 80USI0S pue SoleLWSYIRA [eUORLIdIU| PAYL VI :F3OYNOS

‘Aluo sjooyds Bupjeads ueineT J0j SST PaleIoUUE SI BIATET 9459 MO|( S|je) abeianod uoneindod asnedsg

‘(s|reyap Joy €'y ainbi4 98s) sainpadsold Buydwes woolsse|d 1o ‘suoneanyoads apelfjabe ‘sayes uonedioiued ajdwes 1o} sauldpIiNb aiow 1o aUO AJSIES 10U PIP SOIfE) Ul UMOYS S3aLIUN0D
‘Jualsisuodul Jeadde Aew s[ejo} SWOS ‘JagqUINU SJOYM }SaIeau sy} 0} PapuNol ale synsal asnesag

'€'g a|qeL Ul papinoid are Swa) JO S19sSgns U paseq SaI09S J0) SI0LS prepuels ‘sasayjualed ul readde sway (e uo sasuodsal 1991109 Jo Juadiad abeiane ay) 1o} SioLd prepuels ()
'sjulod 8109s [€10} £TT Ul Buninsal ‘aeas juiod-om} B UO Palods a1am Swa)l suodsa.-papualxe awos pue sued om) pey Swa)l SWOoS S8} Sonewaylew ayl ul SWall Z0T aU} JOxx
"A13unod yoes Ul pajsal sapelb ay) INoge UoIew.ojul 810W J0) Z d|geL 89S 'SaIUN0d 1sow Ul apeld yunody

AP PEND

B-3

09 €909 09 09 09 T9 | 09 09 T9 09 65|65 09 19 09 19|29 09 65 09 85| (L0)6s obelany [euoneUIoN|
€e ce ce €€ | €€ e ce 1€ ce o€ ¢e TE ¢CE ce 1€ ce €€ €€ €€ | ¢€ 1€ 1€ H43) 4 (§0) ce nemny{
€ Oy 66 Ov | Or 8 66 8 66 | L6 8 8 66 8 |8 66 6 Oy 66 66 66 L& 68 6c | (60)8€ ‘doy olwes| ‘el
05 6y 6y 0S| 0S5 8 8 8 6V | .y 8 6y 6v 8 |8 05 6y 6y 6v 05 8 Ly 6y iy | (£0) 8y febnuiod
Ly 0S 0S GS | 09 ¢S 0S5 0S s 0s 18 1S 059 08 6V  0S s 18 ¢S | €9 18 6y 6V LV (8'0) 05 pue|a|
€6 ¢G5 25 v | 28 25 ¢ 16 2G| 06 25 25 15 15 | 05 ¢S 25 25 €5 | 95 ¢ 05 16 05 | (60T 200019
16 €5 S 85|85 S5 ¥S ¥S S5 | SS S5 ¥S ¥S €5 | €5 €5 95 S G5 | S5 vS S €5 ey | (0T) €S pue[eaz MoN
¢S vS  vS /S | ¥Y9 99 SS €9 1] €9 1] GG €9 €9 €9 €9 i} GS 98 | /.S €S €9 €9 €9 (20) €5 AemioN
/S 95 S5 /5|95 S5 G5 S5 95 | ¥S ¥S G5 G5 ¥S | €5 SG S5 vS 95 | LG G5 ¥S S5 S5 | (90) v snidAo
€9 99 A 19 9S8 69 A A 69 69 89 PAS] 1S A 99 99 69 A 89 89 YA 99 99 Z2S (20) 28 pue|bug
GG 85 65 €9 | 85 00 85 65 19 | 09 6G 65 66 85 | 85 85 09 85 6G | 09 6 /G 85 G5 | (8085 PUEN09S
65 09 09 9 |09 T9 09 8 19 |85 09 T9 65 65 |85 66 T9 29 29 29 65 85 09 6G | (07T)6S (s57) ere
09 09 09 S9 09 19 79 09 29 09 19 29 09 69 69 09 29 19 29 €9 09 69 19 09 (0'1) 65 |aeis|
65 19 T9 S9 | T9 29 T9 19 € |29 29 T9 T9 09 09 19 € 09 29| € 29 09 19 85| (07)09 epeue)
29 29 €9 /9| €9 £ € $9 SO | ¥9 €9 €9 9 €9 | 29 € SO 29 9 | ¥9 v9 29 $9 19 [ (L0) €9 sajelS pauun
10 €9 €9 /9 | €0 9 €9 € 9 | ¥9 ¥9 9 €9 €9 | €9 29 G 9 9 | 59 ¥ 29 €9 65 | (90 €9 Byensny
¥9 v9 v9 L9 | ¥9 ¥9 ¥9 ¥9 99 | G99 ¥9 ¥9 GO €9 | €9 9 G9 €9 G9 | L9 SO ¥9 S9 719 | (80) €9 pueal]
S9 S9 S9 69 99 S99 99 P9 99 | ¥9 99 19 S9 V9 €9 G9 99 99 89 69 V9 €9 359 <99 (8'0) ¥9 ArebunH
¥9 SO GO 69 | 99 /9 99 Y9 99 | ¥9 99 /9 SO ¥9 | ¥9 S9 /9 29 89 |8 S9 +9 S9 g9 | (£0) 9 BILBAOIS
99 /9 /9 TL| /9 8 19 99 89 |99 89 69 99 99 | 99 /9 89 89 69 | T. L9 99 .9 99 [ (0)99 aigndey 40070
69 0L 0L 17 0L TL 1L 69 cL 0L 1L 1L 69 69 69 0L 1L 0L cL S, 69 69 0L 89 (£°0) 69 spuelayisN
1A €L €L <72 122 cL cL €L VL €L €L €L v, €L ¢L  vL VL 1L €L €L €L L vl 69 (870) €L Buoy BuoH
v. VL S LL S v, QL V. LL | VL 12 S SL. VL | v. =72 S €L <72 9, Vv. S.L S/ clL (r0) v ueder
8. 9, L 8L L S, QL 8L 8L 9L S LL L. 9L 72 LL S 17 9/ 8L LL 9L 6L S (8'0) 92 alodebuis
9/ 4. 8. 6L | L. 9L 9L 8. 6L |l. 9. 8 1L 9L | 9L L. L. SL Ll |8 1L 1L 6L LL| (0)os 2010y
99 26 co0r €/ c6 86 00T 66 98 6 Gor €8 66 EIr 1113 98 96 68 V8 65 6 0T v8 61 err

(papnjouy S1ul0d 21095 JO JaQUINN)
2 5§ 8 38/9 % g8 2 | ¢ &5 T Q S| 3z & 2 Q|% & 8 2 2 gF Anunod
s 2 2 2|8 3§ 5 2 §/8 5 8 8 BE|2 ¥ S : &8 % & B § g 33
= & 9 a|&8 N & & 3 2 B s o | g a » 3 =2 |2 - 5 P 2]

g = © g < 2|2 » CEERT S & »|3 3 S $3

2 5 3 l 2|3 & ° 28

. & = b 5| 53

3 & 3

‘apnjoul 0] SWajl 1S9} 8y} INoge SUOISIIBP UMO S} U0 paseq Aunod Jualagip yoes 1o} aouewlouad aredwod o) jeuobelp ay) buoje peay

‘doy 3yl uo paisi| Anunod ayl >Q papn|oul swall 8yl uo Y| ayl umop Anunod ayl Jjo mo:ﬁ?:otwn ayl aredwod 0} aweu Anunod e lapun uwn|od ayl umop pesy
*do} ay) SS0Jo® S3LIIUN02 3y} JO Yaea Ag papn|oul SWay 18} Ay} Uo paseq asuewlopad s,A3unod ey aredwod 0} Mol 3y} SS0J0E peay
(s10118 prepuels Bulpuodsaliod

9|geL 99S) wnnaLIn)d sy Buissaippy se Anuno)d yoe Aq paynuap| Ajeroads swial| JO S19sSgnS U0 paseq 1931100 Juadlad abelany

‘suononasu|

104 €'d

(xopeI9 yuno4) apels Jaddn - sonewayie\ - S1nsay SisAjeuy buiyoreiy wninouin)-1sa] mzlE]lo=1k




'G6-766T ‘(SSINIL) ApmS 82UBI0S pue sonewsyie feuoreulsiul pAYL vl :304N0S

‘Aluo sjooyos Bupjeads uelare] 10} SST palelouue Si eIAeT 9469 MOjaq S|e} abeianod uoneindod asnesag

‘(s|relap 10} €' aInbi4 98s) sainpaso.d Buldwes wooissed 1o ‘suonealoads apeib/abe ‘sarel uonedonied ajdwes 1oy saulapinb alow 1o auo Ajsires 10U pIp Sl Ul UMOYS Salilunod
uajsisuooul seadde Aew spe10) BWOS ‘JaqUINU 3JOYM 1SaJeau sy} 0] papunol ale s}nNsal asnedag

‘¥'d 3|geL ul papinoid ale swa)l JO S18SgNS UO Paseq SaJ0JS 0} S101a plepuels ‘sasayiuased ul seadde swa)l e uo sasuodsal 1931109 Jo Juadiad abeiane ayl Jo} siolla prepuels ()
‘syujod 9109s [e10} ETT Ul Bunnsas ‘a[eds-0Mm) B UO PaI0IS S19M SWS) 9SU0dsal-papuslxe swos pue sped om) pey Swiall SWOos ‘1Sa) Solfewayrew sy} ul Swall 20T dY JOxx

"Aunod yaea Ul palsal sapeld syl INoge uoIewIojul 810W J0y Z d|qel 89S SalIuNod 1sow ul apelb payl .

¢ ¢S5 |67 ¢ 8 TS ¢9 | 05 €5 €5 19 ¢S5 |08 Ly 6 8y 6V | VS 99 <S5 9 Gb (20) Lv abelany [euoneusaiul
e 1€ 6¢ ce 6¢ 1€ 1€ 1€ ce 1€ og Ve 8¢ 8¢ LC [0} LC yx4 It €€ 1C 14 (2°0) 82 ‘day olwes| ‘uel|
8€ ¢ | 8E€ O 9€ 6E OF | 6E OF € OF OV | 6E SE 8E LE LE | €& ¥ B8E VE V€ (9°0) s¢ pue|a|
8¢ Ty | 8¢ 1Ty 9¢ 8 oOo¥ | ¢ O 1T¥ 62 <2V | OF 9€ 8¢ LE 8 | W €V 6 VE PE (20) 9¢ KemioN
or Tr| Oy vr 8 Oy Ty |Or T¥r 2 Oy € | 66 JE 8 65 88 |9 Sy v LE SE (80) L8 929219
or 8 | g 1Tv 8 O OV | 6€E ¢V T 1TV 1T | 8 LE LE 8 9¢€ | O G 1T 9€ GE (870) L& [ebnyiod
151%4 t4% [0]% 14% 6€ 1517 ey (0)74 15174 151% t4% 1% 6€ 8¢ 6€ 6€ 6€ 1914 1% 174 6E 9¢ (90) 8¢ snidAD
(24 87 151% 14 1% 14 Sy | o VA% 67 14 4% 14 1% 144 144 1514 VA% 67 14 6€ 6€ (870) v pueeaz maN
0S5 vS | 0S5 9 6y IS | IS TS 25 6V TS| 6y S Ly v 87 | 05 €5 IS € €b (8'0) o (Ss7) BinET]
VA% 18 VA% 67 14 67 67 51%4 [4°] €9 8y VA% [$1% 14 514 i VA% s s 8y [ [94% (90) 57 pue|bu3
v 1S | ¥ 05 9% 6V 05 | 8 €S ¥§ 0S5 8y | 6V Gy 6V Oy 8V | €S €S 8y €V v (8'0) sv puejoos
0 €5 |05 € 8y T9 €5 |08 ¥S 99 €5 719 | TS vy 05 8 0S5 |99 95 <29 S¥ b (20) L¥ epeued
18 €9 0S Zs 67 ZS [4°] 0S S GS s SS 0S 87 0S 6% 67 GS A s VA4 9v (80) 8y puejal|
GG G5 | ¢S v¥S 0S5 €5 99 | ¥vS S99 GS €9 85 | €5 6V 19 <SS ¢S |8 19 95 8¢ Ly (60) 67 ArebunH
s €9 s 4] 0S €9 S s 99 99 S 1] r4] 67 4] 0s 18 i) 69 1] 8y VA (£0) 67 SaJelIs panun
€9 A €9 =1} 0s S SS S A 89 SS 4] 7S 0s 7S 18 Zs 89 89 4] 2174 VA% (60) 05 elensny
9¢ 65 | VS 99 ¢ G5 /9 | 95 89 65 S99 85 |99 TS €9 GS G99 | 85 19 95 6% 6V (2'0) 18 BIUSNOIS
89 19 g9 A €9 SS A A 09 89 GS 69 99 ZS €S9 SS SS 09 19 89 0S 0S (£0) 25 olignday yoezo
99 09 99 89 €S 9S LS LS 09 69 SS 89 1S Zs 9S8 S 99 €9 09 JAS] TS T8 (9°0) 25 SspuelisyisN
g9 €9 |19 ¥9 T9 €9 €9 09 /9 ¥9 ¥9 <29 | 19 69 T9 69 09 | €9 69 99 69 99 (£0) 65 Buoy| BuoH
L9 S9 S9 89 79 89 89 19 69 79 99 19 €9 29 59 29 €9 69 cL cL 9 T9 (6°0) 29 alodebuis
89 69 | 9¢9 /9 99 G99 /9|99 89 SS9 /9 89|99 €9 99 €9 ¥9 |8 0L 89 ¥9 <9 (e70) €9 ueder
7. 89 /69 0. 69 T, ¢, |8 ¢, /9 €. ¢/ /9 /9 69 99 89 [T, 9. v. /9 S9 (g0) 29 ©alI0}
59  ve 18 IS 20T /L T/ IS vS 9 &9 w | v/ eIr &9 08 19 | 92 Sy 8 v8 69 eTT
(papnjouj sulod 9109S JO JBQUUNN])

5§ 8§ 8 9 & ¢ F/8 %3 ¢ 9 3/ S & 2 Q| & 2 5 32 9z Anunoo
2 pl2 % 2z 8 =] € g 2 2 3 F 2 5 2|3 2 € 8B o 38

z a |8 8 aQ & T o a|s o s 8 > | @ ) 5 o &

&= o < o] [ o [9) ~ S [ S = =. X A o ®

& D 3 = o 3 < [4) S D py) D [e) Q S

3. o | » 8 213 2@ © 20

5 3| & @ 2 | @ =3

py) @ =2 T3

) 5 3

ko) )

/

AP PEND

apn[oul 0} SWA) IS8 3y INOCe SUOISINAP UMO S} U0 paseq Allunod jualayip yoea Joj aduewlolad aledwod 0y jeuobelp ay) Buoje peay
*doy 8y uo paisi| Aunod syl Ag papnjoul Swial ay) Uo Ya| 8yl umop Anunod ay} jo ssuewlopad ay) aredwod 0} dweu AUNod B 1Ispun uwnjod sy} umop peay
*do} ay) SSoJo® S311IUN02 By} JO Yaea Ag papn|oul Swall 1s8) 8y} uo paseq aouewlopad s,A1nunod yeyy aredwod 0} MOl 8yl SS0JoB peay  Suononisu|
(s10112 prepuels Buipuodsaliod 10} 'g d|qel
99S) wn|nawIn) sy Buissalppy se Anunod yoe3 Aq paynuap| Ajje1oads swall J0 S19sgnS U0 paseq 1091100 1Udd1ad abelany

(xopeIo pliyl) apels 1amoT - Sonewaylel) - S)Nsay SisAjeuy BulyoreN wninaund-1sa) [raskEe|zik

B4



AP PENTD

The international averages presented across the last row of the tables show that
selection of items for the participating countries varied somewhat in average
difficulty, ranging from 58% to 63% at the fourth grade and from 45% to 56% at
the third grade. Despite these differences, the overall picture provided by Tables
and B.2 reveals that different item selections do not make a major difference in h
well countries perform relative to each other. The items selected by some countri
were more difficult than those selected by others. The relative performance of
countries on the various item selections did vary somewhat, but generally not in &
statistically significant mannér.

Comparing the diagonal element for a country with the overall average percentag
correct shows the difference between performance on this subset of items and

performance on the test as a whole. In general, there were small increases in ea
country’s performance on its own subset of items. To illustrate, the average perce
correct for fourth-grade students in Ireland is 63%. The diagonal element shows

the

that Irish students had about the same average percent correct (64%) based on the

smaller set of items selected as relevant to the curriculum in Ireland as they did

overall. In the fourth grade, the differences were 3 average percentage points or
for most countries. Only a few countries had an average percent correct on their
own selected items that was more than 4 percentage points higher than their ave

€ss

rage

on the test as a whole. Performance differences between the entire TIMSS test and

the subset of items selected for the TCMA were, in general, somewhat larger for

third-grade students. Several countries had average performance that was about 10

percentage points higher on the items selected for their own students. The larges
increase (11 average percentage points) was for the third-grade students in the
Netherlands.

It is clear that the selection of items does not have a major effect on the general
relationships among countries. Countries that had substantially higher or lower
performance on the overall test in comparison to each other also had higher or
lower relative performance on the different sets of items selected for the TCMA. £
the fourth grade, Korea, Singapore, Japan, and Hong Kong were the highest-
performing countries, both on the test as a whole and on all the different sets of
item selections. At the third grade, Korea had the highest average percent correc
the test as a whole and on all of the different item selections, with Japan, Singap
and Hong Kong among the top four highest-performing countries in all cases.
Although there were some changes in the ordering of countries based on the iten
selected for the TCMA, most of these differences are within the boundaries of
sampling error.

t

ton
pre

°> Small differences in performance in these tables are not statistically significant. The standard errors for the
estimated average percent correct stafistics can found in Tables B.3 and B.4. We can say with 95%
confidence that the value for the entire population will fall between the sample estimate plus or minus two
standard errors.

!
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As the most extreme example, consider the 26 score points selected by the Nether-
lands for the third grade. The Netherlands did substantially better on these items
than on the test as a whole, with 63% correct responses to these items, on average,
compared to only 52% average correct on the test as a whole. However, almost all
other countries also did better on these patrticular items, with an international
average of 54% for the items selected by the Netherlands compared with 47% on
the test as a whole. Insofar as countries rejected items that would be difficult for
their own students, these items tended to be difficult for students in other countries
as well. The analysis shows that omitting such items improves the results for that
country, but also tends to improve the results for all other countries, so that the
overall pattern of results is largely unaffected.
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