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APPENDIX F:
The mathematics and science curricula and sample items 

In order to provide countries with a curriculum context for interpreting the TIMSS-02/03 results, three sources of information on countries’ intended and implemented curricula were used.

Firstly, curricula specialists
 in each country were asked to indicate whether or not each of the 45 mathematics and 44 science topics covered in the TIMSS Assessment Frameworks and Specifications was included in their country’s intended curricula for the student target group.
 As already noted, the framework was designed to ensure the inclusion of mathematics and science education goals considered important for a significant number of countries. Therefore, not all topics would necessarily be in the intended curricula for all countries. If the specified topics were in the intended curricula of a country, the respondent was asked to indicate whether the topics were intended to be taught to ‘all or almost all students’ or only to ‘the more able students’.

Information on the implemented curricula was also sought. In many instances teachers need to interpret and adapt the intended curricula according to their views of the needs, abilities, and interests of their students. To ascertain the extent to which students had been exposed to the TIMSS-02/03 framework topics, that is, the implemented curricula, teachers of the students assessed were also asked about coverage. Science and mathematics teachers were asked to indicate, for their class, whether each of the topics had been taught either prior to or during the year of the assessment, or the topic had not yet been taught or just introduced at the time of the assessment.

A third exercise, called the Test-Curriculum Matching Analysis (TCMA), was undertaken after the assessment was completed. This required curricula specialists in each country to indicate, for each of the final set of assessment questions, whether or not the content of each question was in the intended curricula for students at each educational level.
 

Figures F.1 and F.2 summarise the curricula information for mathematics and science respectively. They show the proportion of the topics in each content area judged to be in the intended curricula for Year 9 students (the first measure).
 Superimposed on these data are the teachers’ reports on the implemented curricula which show the average proportion of Year 9 students whose teachers reported they had been taught topics in each content area either prior to or during 2002.
 Since this information was obtained at the class level, it is possible to view this information in terms of the average percentage of topics for each content area; for example, on average 94 percent of the Number topics had been taught to Year 9 students. The tables alongside each graph present the proportion of the final set of assessment questions judged to be in New Zealand’s intended curriculum (the TCMA).

Figure F.1:
Match between TIMSS-02/03 assessment topics, test questions and New Zealand’s intended and implemented mathematics curriculum
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Mathematics content Number of Questions in NZ
reporting category questions intended curriculum (%)
Number 57 89

Algebra 47 81
Measurement 31 100
Geometry 31 90

Data 28 96

Overall 194 90





Source: Exhibits 5.6 and 5.7 and Appendix C in Mullis, Martin, et al. (2004).

In mathematics, there appeared to be a reasonable match between the intended and implemented curricula for New Zealand Year 9 students in relation to the TIMSS-02/03 mathematics assessment framework. Measurement and Data were the two areas with the best match between New Zealand’s intended curriculum, while Algebra did not match as well. However, it is interesting to note that, according to their teachers, more students were taught Algebra topics along with Number topics than would be expected. The overall proportion of assessment questions (90%) judged to be appropriate for Year 9 students was also reasonably high.

In science too there appeared to be a reasonable match between the intended and the implemented curricula, in relation to the science TIMSS-02/03 framework. However, the degree to which New  Zealand’s intended science curriculum aligned with the framework is not as ‘good’ a match as with mathematics. To some extent this probably reflected the nature of Science in the New Zealand Curriculum, with its relatively broad achievement objectives for what should be learnt at each level rather than at a particular year of schooling. Deciding on whether the topics were intended for Year 9 students or for Year 10 students was the challenge, rather than the topics per se. Many of the topics were judged to be in the science curriculum and this is reflected in the combined proportions for ‘intended to be taught to all’ and ‘intended to be taught to more able students’.

Content of proportionately fewer of the science questions than the mathematics questions were judged to be in the New Zealand intended curriculum (80% compared with 90%). This does not necessarily mean that students had never encountered the content of 20 percent of the science questions. For example, a question on forces and motion judged not to be in the intended curriculum for Year 9 students, was answered correctly by 82 percent of students.

Figure F.2:  Match between TIMSS-02/03 assessment topics, test questions and New  Zealand’s intended and implemented science curriculum
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Source: Exhibits 5.7 and 5.8 and Appendix C in Martin, Mullis, et al. (2004).

The TIMSS-02/03 Earth Science topics aligned best with New Zealand’s curriculum and this was also reflected in the proportion of science assessment items judged to be appropriate for Year 9 students. However, according to their teachers, proportionately few Year 9 students had been exposed to these topics. Environmental Science had the lowest reported concurrence with the assessment framework.

Curricula match internationally

As already noted at the beginning of this section, not all topics incorporated in the TIMSS-02/03 assessment were in all countries’ intended curricula, and for this reason the curricula of some countries aligned more closely to the framework than did the curricula for other countries. For example, 76 percent of all the mathematics topics were judged to be in the intended curriculum for all or almost all New Zealand Year 9 students, compared to 54 percent for the Netherlands, 69 percent for Australia and for Chinese Taipei, but lower than the 89 percent reported for England and 98 percent for the United States. In science, 57 percent of all the topics matched New Zealand’s science curriculum for all or almost all Year 9 students. This compared with 23 percent reported for Belgium (Flemish), 52 percent for Korea, 55 percent for Australia, 73 percent for the Netherlands, and 100 percent for Jordan.

The relationship between achievement and the degree to which topics and/or assessment items matched countries’ curricula is very complex and beyond the scope of this summary. However, the test-curricula matching shows that for many countries when test questions judged not to be appropriate for Grade 8 students are removed, there are no discernable changes in the mean scores.

Examples of TIMSS maths assessment items – Grade 8 (Year 9)
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TIMSS

The three figures below are divided into small congruent triangles. Content Domain

Algebra
1 3
2 4 Main Topic
1 5 7 Patterns
2 6 8
Figure 1 Figure 2 Figure 3

A. Complete the table below. First, fill in how many small triangles make
up Figure 3. Then, find the number of small triangles that would be
needed for the 4th figure if the sequence of figures is extended.

Cognitive Domain
Solving Routine Problems

Number of

Figure | Small Triangles Key

See scoring guide
1 2

2 8
3
4

B. The sequence of figures is extended to the 7th figure. How many small
triangles would be needed for Figure 77

Answer:

C. The sequence of figures is extended to the 50th figure. Explain a way to
find the number of small triangles in the 50th figure that does not
involve drawing it and counting the number of triangles.
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TIMSS

In an eighth-grade class of 30 students, the probability that a student Content Domain
1 Data

chosen at random will be less than 13 years old is g How many students in
the class are less than 13 years old? i i

Main Topic

Uncertainty and probability
A Two
Three
© Four

) Cognitive Domain

© Five - -

Solving Routine Problems
(® Six

Key
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TIMSS

Oranges are packed in boxes. The average diameter of the oranges is 6 cm, Content Domain
and the boxes are 60 cm long, 36 cm wide, and 24 cm deep.

Measurement
Which of these is the BEST approximation of the number of oranges that
can be packed in a box?
Main Topic
® 30 Tools, techniques, and
formulas
240
© 360
® 1920 Cognitive Domain
Reasoning
Key
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TIMSS

A shop increased its prices by 20%. What is the new price of an item which

Content Domain
previously sold for 800 zeds?

Number
(A) 640 zeds
900 zeds Main Topic
© 960 zeds II::;l:i:c:e,ngroportions, and
(©® 1000 zeds

Cognitive Domain
Solving Routine Problems

Key












































































































































































�	In New Zealand, this involved curriculum and assessment experts from within and outside the Ministry of Education.


�	For science, this included using intended curricula for science, health and physical education, and social studies.


�	Science teachers were asked to consult with other teachers particularly for a few topics that were covered under health and physical education, and social studies curricula.


�	Countries also had the opportunity to provide input into decisions about the final set of items to be used during the development phase, and after the field testing.


�	In New Zealand, this involved curriculum and assessment specialists from outside the Ministry of Education.


�	The percentages for each mathematics topic are presented in Exhibits 5.8 through to 5.12 in Mullis, Martin, et al. (2004) and Exhibits 5.9 through to 5.13 in Martin, Mullis, et al. (2004) for the science topics.


�	For each topic, the percentage of students whose teachers indicated yes to ‘mostly taught before this year’ or ‘mostly taught this year’ was calculated. For each content area, the average across the percentages of students taught the topics was calculated.





