
Year 4
Advanced Mathematics Test & Reasoning Test

Description, Use, and Analysis

Two written achievement tests, the Advanced Mathematics Test and the
Reasoning Test, were administered at the end of Year 4. The results from these two tests
are summarized in Chapter 8, and item analyses for both tests are presented in this
document.

Advanced Mathematics Test
The Advanced Mathematics Test contained 22 items (counting both parts of a 2-

part problem) that were released from the 1995 TIMSS Advanced Mathematics
assessment. In the table below, the number of each item is given by content category.
Following this, an item analysis and reliability estimate are presented for the entire test
based on all students in this study who completed the test.

Item Numbers in Each Mathematical Literacy Content Category

Knowing Routine Procedures Complex Procedures Solve Problems
Nos, Equs, & Fcns 2, 5 1 11, 15, 18, 20, 21
Geometry 8, 14 6, 9, 17 19 4
Probability & Stat 10 16a, 16b 13
Calculus 3 7 12

Descriptive statistics by Advanced Mathematics subtest for students in the study
and two TIMSS samples, namely, students in the United States and all students
internationally, are given in Table 8-3 in the full study report. Year 4 students included
those completing Course 4 (N = 190), AP Calculus (N = 34), or AP Statistics (N = 65).

The test items, their scoring rubrics, and U.S. and international item means are
provided by TIMSS either in paper form (IEA TIMSS, 1998) or at
http://timss.bc.edu/timss1995.html. The following table gives the TIMSS code for each
item on the Advanced Mathematics Test as well as the item data from students in the
present study. Means and standard deviations are for the distribution of proportion of
maximum scores for each item. Items 18 and 21 were worth 3 possible points, and all
other items were worth 1 point each.



Advanced Mathematics Test
Item Analysis and Reliability for All Year 4 Students in the Study

Item TIMSS Code Item Mean Item SD Corr Item w Total
1 K-1 .6747 .4693 .3082
2 L-1 .5606 .4972 .2673
3 K-3 .5433 .4990 .2309
4 L-12 .6886 .4639 .1264
5 L-2 .4394 .4972 .2696
6 K-7 .3529 .4787 .0321
7 K-6 .4464 .4980 .3034
8 L-9 .6021 .4903 .2279
9 L-8 .3979 .4903 .1974

10 K-11 .6505 .4776 .2718
11 L-4 .2664 .4429 .2366
12 L-7 .3529 .4787 .1819
13 L-10 .2145 .4112 .3576
14 K-8 .1488 .3565 .2005
15 K-2 .1246 .3308 .2930
16a L-15a .7474 .4353 .2218
16b L-15b .8720 .3347 .1704
17 K-12 .6090 .4888 .2508
18 K-16 1.3979 .9987 .4033
19 L-13 .1626 .3697 .3706
20 K-13 .3218 .4680 .2889
21 L-16 .3737 .6056 .2739

Reliability based on 22 items and 289 cases Alpha = .6823

Reasoning Test
The Reasoning Test contained 24 items that were compiled from four different

sources: TIMSS Advanced Mathematics released items, SAT released items, a
dissertation by Senk (1983), and a dissertation by Kahan (1999). In the table below, the
number of each item is given by content category and source. The four released items
from TIMSS were classified as follows: item 1 was in the validation and structure
category involving a routine procedure; item 21 was in the geometry category involving
justifying and proving; item 22 was in the probability and statistics category involving
problem solving; and item 24 was in the geometry category involving communicating.
Following the classification of items, an item analysis and reliability estimate are
presented for the entire test based on all students in this study who completed the test.



Item Numbers in Each Mathematical Literacy Content Category

Geometry Number and Algebra
TIMSS Advanced Mathematics 21, 24 1, 22
SAT 3 2, 4, 6, 8, 10, 14, 15, 16, 17, 18
Senk dissertation 5, 7, 9, 11, 12, 13, 19
Kahan dissertation 20, 23

Descriptive statistics by Reasoning subtest for students in the study are given in
part 2 of the Chapter 8 appendix in the full study report. Year 4 students include those
completing Course 4 (N = 193) or AP Calculus (N = 46). The following table gives the
TIMSS source for each item as well as the item data for all students in the present study.
Means and standard deviations for the distribution of proportions of possible points for
each item. The complete proof in item 19 was worth 6 possible points, items 21 and 24
were each worth 2 possible points, and all other items were worth 1 point each.

Reasoning Test
Item Analysis and Reliability for All Year 4 Students in the Study

Item Item Source Item Mean Item SD Corr Item w Total
1 TIMSS L11 .8368 .3703 –.0310
2 SAT .8033 .3983 .3183
3 SAT .8159 .3884 .2086
4 SAT .3975 .4904 .1980
5 Senk .6485 .4784 .2952
6 SAT .5565 .4978 .3059
7 Senk .7322 .4437 .3066
8 SAT .3766 .4855 .3436
9 Senk .4268 .4956 .3194

10 SAT .6611 .4743 .2865
11 Senk .3640 .4822 .3072
12 Senk .1883 .3918 .2147
13 Senk .5607 .4973 .2719
14 SAT .6109 .4886 .1948
15 SAT .4393 .4973 .4277
16 SAT .3473 .4771 .2284
17 SAT .7406 .4392 .3456
18 SAT .4351 .4968 .3806
19 Senk 1.8243 1.4790 .2884
20 Kahan .2050 .4046 .1840
21 TIMSS K18 .2343 .5683 .2945
22 TIMSS L14 .6736 .4699 .1978
23 Kahan .5439 .4991 .2267
24 TIMSS L17 .0167 .1579 .1479

Reliability based on 24 items and 239 cases Alpha = .6942
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