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An overview of some key national Year 5 and Year 9 achievement results: 
Findings from the Trends in International Mathematics and Science Study (TIMSS) 2002-2003   

This summary presents some of the main national level results from New Zealand’s participation in the third cycle of the Trends in International Mathematics and Science Study in 2002-2003. As well as providing countries with a snapshot of achievement in 2002-2003, participation in this cycle allowed countries, including New Zealand, to measure trends in achievement by comparing performance in 1994-1995 and 1998-1999 with 2002-2003.

Building on the two summary reports released at the end of 2004, this report presents achievement results for some key groups of New Zealand students. The report is divided into three main sections.  The first section presents an overview of TIMSS; the second section first sets the scene with a review of the mathematics achievement results for New Zealand students as a whole, followed by the achievement results for some of New Zealand’s sub-groups.  Following the same outline for mathematics, the third section looks at achievement in science. The main focus of this summary is on changes in mathematics and science achievement for both New Zealand’s Year 5 and Year 9 students over the eight-year period from when the first cycle of TIMSS was undertaken in 1994-1995.
Key results:
Mathematics
Year 5

· Significant increases in Maori, Pasifika, and Pakeha/European students’ mathematics achievement were evident from 1994 to 2002.
 Of note were the increases in Maori and Pasifika boys’ mean mathematics achievement. 
· The mean achievement of students who often spoke English at home and of those who rarely did increased steadily from 1994 to 2002. Moreover, there was a moderate decrease in the difference between their mean mathematics achievement scores over this period.
Year 9

· There were no significant changes in students’ mathematics achievement in the four main ethnic groupings. However, a shift in the relative performance among the groupings was evident with Asian students, on average, outperforming all other students in 2002.  
· Students who rarely spoke English in the home in 2002 were, on average, achieving as well as their counterparts who often spoke English in the home; in 1994 this group, on average, achieved significantly lower scores.  
Science

Year 5

· Significant increases in Maori, Pasifika, and Asian students’ science achievement were evident from 1994 to 2002. In particular, the increases in Maori and Pasifika boys’ mean science achievement. 
· The mean science achievement of students who rarely spoke English at home, and to a lesser extent those who often spoke English, increased steadily from 1994 to 2002. Furthermore, a small decrease in the difference between their mean science achievement scores was also observed over this period. 
Year 9

· Asian and Pasifika students’ mean science achievement increased significantly from 1994 to 2002.  Of note, the increases for girls in these two groupings, as well as for Pakeha/European girls. In addition, proportionately fewer students in each of the four main ethnic groupings were achieving very low scores in 2002 than in 1994.  
· The mean achievement of students who rarely spoke English in the home increased significantly from 1994 to 2002. Consequently, the difference in the mean achievement for this group and for those students who often spoke English decreased markedly over the eight-year period.





BACKGROUND
About TIMSS
The Trends in International Mathematics and Science Study, 2002-2003 (hereafter referred to as TIMSS-02/03) was the third cycle of this international study of mathematics and science achievement. The study was administered in New Zealand and other Southern Hemisphere countries in late 2002 and in Northern Hemisphere countries in early 2003. Students equivalent to New Zealand’s Year 5 and Year 9 students participated from 25 and 46 countries respectively. A full list of countries and education systems participating at each educational level are presented in Appendix A at the end of this report. Table 1 summarises New Zealand’s participation in TIMSS since the first cycle (TIMSS-94/95) was administered.  

Table 1: New Zealand’s participation in TIMSS
	Student population
	Year in which the TIMSS assessment was administered

	
	1st cycle: 
1994-1995
	2nd cycle:
1998-1999
	3rd cycle:
2002-2003
	4th cycle:
2006-2007

	Year 5
	(
	(
	(
	(

	Year 9
	(
	(
	(
	−

	School leavers in Years 12 & 13.
	(
	N.A
	N.A
	N.A


Notes:

1. 1st cycle was known and reported on as the Third International Mathematics and Science Study.  The School Leaver component has not been repeated. 
2. 2nd cycle was also known as “TIMSS-R”. 
3. (  the 3rd cycle was administered internationally at the lower secondary level.  New Zealand chose to do a replication of the middle primary 1994-1995 assessment with Year 5 students at the same time as TIMSS-98/99 was administered to Year 9 students.
4. In New Zealand, the 4th cycle, TIMSS-06/07, involves only Year 5 students.
TIMSS aims to provide teachers, principals, policy makers and the public with information about the mathematics and science skills and abilities of New Zealand’s Year 5 and Year 9 students, and the progress that is being made over time.   

· TIMSS assesses both content and cognitive skills in two learning areas – mathematics and science.
· TIMSS is designed to provide a snapshot of student achievement relative to other countries in a given cycle.
· TIMSS is designed to measure trends in achievement at two educational levels equivalent to Years 5 and 9.
New Zealand’s participation in TIMSS
New Zealand’s participation in TIMSS enables us to compare our children’s progress in mathematics and science with similar age children in other countries, as well as to help monitor where, at the level of the education system our students’ performance is stronger or weaker.  The high quality data that TIMSS provides are used to inform curriculum development and initiatives such as the extensive publication programme which followed on after the report by the Mathematics and Science Taskforce in late 1997, and more recently, the numeracy development projects.
For details on the background to the study, as well as information on the data collection and achieved sample sizes for New Zealand, readers can refer to Appendix A at the end of this report.

What achievement information is presented in this summary?

This report presents mean achievement scores for different groups of Years 5 and 9 students, as well as comparing their performance with the TIMSS international benchmarks of performance. The international benchmarks or points on the achievement scales are the same across the three TIMSS assessment cycles, making it easier to describe any comprehensive changes in performance over time. Descriptive statistical information such as percentiles, standard deviations, the range (or spread) of scores will be presented in the full national reports. 
International benchmarks

The TIMSS-02/03 mathematics and science scales summarise student achievement on test questions designed to measure a wide range of student knowledge and understanding.  In order to look at different levels of performance, the international subject-matter expert groups for TIMSS identified four points on the mathematics and science scales for both Grades 4 and 8.
  Figure 1 presents the international benchmarks for mathematics and Figure 8, the international benchmarks for science. 

Students reaching the Advanced benchmark in either learning area achieved a score of 625 or higher.  Typically these students demonstrated not only the performances described for the Advanced benchmark but those also described for the High, Intermediate, and Low benchmarks.  Similarly, students who achieved at or above the High benchmark demonstrated performances described for the High, Intermediate and the Low benchmarks, and so forth.  The proportion of students who did not reach the Low benchmark are the lowest achieving students who achieved a score less than 400.      

MATHEMATICS
As noted above, simple descriptive achievement information namely mean scores are presented, as well as changes (or an indication of change) in the proportions of students reaching international benchmarks.  A description of the type of performances expected in mathematics at each benchmark level is shown in Figure 1.
Year 5 mathematics achievement 

Setting the scene: a recap of New Zealand Year 5 students’ mathematics achievement in TIMSS-02/03 in an international context 

· New Zealand Year 5 students’ mean mathematics score in 2002 was 493; it was not significantly different from the international country mean of 495 for the 25 participating countries. 

· The Year 5 students’ mean was similar to the mean scores for students in Australia and Scotland, but significantly lower than the mean scores for 11 countries including England and the United States. 

· New Zealand was one of six countries out of 15 that recorded a significant increase in its mean mathematics achievement between the first cycle in 1994-1995 and 2002-2003. 

· Significantly higher proportions of New Zealand Year 5 students reached the Low, Intermediate, and High international mathematics benchmarks described in Figure 1, in 2002-2003 compared with 1994-1995.

Figure 1: The international mathematics benchmarks for Grades 4 and 8
 (Years 5 and 9)

	International mathematics benchmark 
	Grade 4 
(Year 5 equivalent)
	Grade 8 
(Year 9 equivalent)

	Advanced benchmark (corresponds to a score of 625 or above)
	Students reaching this benchmark can apply their understanding and knowledge in a wide variety of relatively complex situations. They demonstrate a developing understanding of fractions and decimals and the relationship between them. They can select appropriate information to solve multi-step word problems involving proportions. They can formulate or select a rule for a relationship. They show understanding of area and can use measurement concepts to solve a variety of problems. They show some understanding of rotation. They can organise, interpret, and represent data to solve problems
	Students reaching this benchmark can organise information, make generalisations, solve non-routine problems, and draw and justify conclusions from data. They can compute percentage change and apply their knowledge of numeric and algebraic concepts and relationships to solve problems. Students can solve simultaneous linear equations and model simple situations algebraically. They apply their knowledge of measurement and geometry in complex problem situations. They can interpret data from a variety of tables and graphs, including interpolation and extrapolation.

	High benchmark corresponds to a score at or above 550
	Students can apply their knowledge and understanding to solve problems. They can solve multi-step word problems involving addition, multiplication, and division. They can use their understanding of place value and simple fractions to solve problems. They can identify a number sequence that represents situations. Students show understanding of three-dimensional objects, how shapes can make other shapes, and simple transformation in a plane. They demonstrate a variety of measurement skills and can interpret and use data in tables and graphs to solve problems.
	Students can apply their understanding and knowledge in a wide variety of relatively complex situations. They can order, relate, and compute with fractions and decimals to solve word problems, operate with negative integers, and solve multi-step word problems involving proportions with whole numbers. Students can solve simple algebraic problems including evaluating expressions, solving simultaneous linear equations, and using a formula to determine the value of a variable. Students can find areas and volumes of simple geometric shapes and use knowledge of geometric properties to solve problems. They can solve probability problems and interpret data in a variety of graphs and tables.

	Intermediate benchmark corresponds to a score of 475 or above
	Students can apply basic mathematical knowledge in a straightforward situation. They can read, interpret, and use different representations of numbers. They can perform operations with three- and four-digit numbers and decimals. They can extend simple patterns. They are familiar with a range of two-dimensional shapes and read and interpret different representations of the same data.
	Students can apply basic mathematical knowledge in straightforward situations. They can add, subtract, or multiply to solve one-step word problems involving whole numbers and decimals. They can identify representations of common fractions and relative sizes of fractions. They understand simple algebraic relationships and solve linear equations with one variable. They demonstrate understanding of properties of triangles and basic geometric concepts including symmetry and rotations. They recognise basic notions of probability. They can read and interpret graphs, tables, maps, and scales.

	Low benchmark corresponds to a score at or above 400
	Students have some basic mathematical knowledge. They demonstrate an understanding of whole numbers and can do simple computations with them. They demonstrate familiarity with basic properties of triangles and rectangles. They can read information from simple bar graphs.
	Students have some basic mathematical knowledge. The few items at this level provide some evidence that students can do basic computations with whole numbers without a calculator. They can select the two-place decimal closest to a whole number. They can multiply two-place decimal numbers by three-place decimal numbers with calculators. They recognise some basic terminology and read information from a line on a graph.


Source: Mullis, I.V.S., Martin, M.O., Gonzalez, E.J., & Chrostowski, S.J., (2004). 
It was noted on page 3 that New Zealand was one of six countries out of 15 to record a significant increase in mean mathematics achievement over the eight-year period from the time the first cycle was administered in New Zealand in 1994 to the third cycle in 2002.  [Note: in 1994, New Zealand Year 5 students, on average, achieved well below the international country mean for 26 countries that took part.]  

Four years on in 1998, New Zealand replicated this study.
 Findings from this national study showed some improvement (although not of statistical significance).  In 2002, Year 5 students were, on average, scoring 26 scale score points higher than their Year 5 counterparts in 1994.
  Figure 2 illustrates the positive shift in the mean achievement of Year 5 students.

Figure 2: Mean mathematics scores for Year 5 students 1994-2002
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Notes:
1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.
2. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.

3. Since 2002 was the first year in which New Zealand assessed in two languages, for trend purposes, the mean score shown in Figure 2 for 2002 (496) is for those students assessed in English.  See Appendix A for details.
Year 5 mathematics achievement and ethnicity

Five broad ethnic classifications were used to examine achievement and ethnicity: Pakeha/European, Maori, Pasifika, Asian, and Other ethnic groups.  Table 1 presents the mean mathematics achievement scores for each ethnic grouping from 1994 to 2002. [For details of the proportions of students in each of the ethnic groupings for each assessment please refer to Table B.1 in Appendix B at the end of this report.]
Table 2: Mean mathematics achievement for Year 5 students 1994-2002, by ethnic grouping

	Year 5 student group
	Mean mathematics scores (s.e.) for each TIMSS assessment cycle 

	
	1994
	1998
	2002
	Change 
1994 - 2002 

	   Pakeha/European
	493 (3.9)
	502 (5.0)
	506 (2.7)
	  +13   (4.7)  (

	   Maori
	427 (8.2)
	445 (7.3)
	479 (4.8)   
	   +52  (9.5)  (

	   Pasifika
	412 (11.0)
	416 (15.1)
	464 (6.3) 
	  +53  (12.7) (

	   Asian
	483 (16.9)
	516 (9.9)
	500 (6.0)
	  +17  (17.9)

	   Other ethnic groups
	475 (15.1)
	481 (15.0)
	504 (9.8)
	  +29 (18.0) 


Notes:
1. (s.e.) standard errors appear in parentheses.  We can say with 95% confidence that the population parameter (in this case the mean) lies within approximately + 2 × standard error. 
2. Because results are rounded to the nearest whole number, some differences may appear to be inconsistent.
3. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.
4. Since 2002 was the first year in which New Zealand assessed in two languages, for trend purposes, the mean scores shown here are for those students assessed in English.  
5. ( the increase from 1994 to 2002 was statistically significant.
As shown in Table 2, there were significant increases in the mean mathematics achievement of students in the Maori and Pasifika groupings, and to a lesser extent, the Pakeha/European grouping, from 1994 to 2002.
   There were also significant increases at different levels of achievement as measured by the international benchmarks:  
· Proportionately more Maori students scored significantly higher scores in 2002 than in 1994, with more students reaching not only the Low and Intermediate benchmarks (about 20 percentage points more), but also the High (10 percentage points more) and Advanced (2 percentage points more) benchmarks.   
· Students in the Pasifika grouping also recorded across-the-board increases in achievement from 1994 to 2002, with significantly higher proportions of Pasifika students reaching the Low (20 percentage points more), Intermediate (24 percentage points more) and High (11 percentage points more) benchmarks. 
· A significantly higher proportion of Pakeha/European students reached the High benchmark (6 percentage points more), this being the only notable shift for this group, while Asian students showed no significant changes at any benchmark.

Year 5 mathematics achievement and gender  

Both Year 5 girls’ and boys’ mean mathematics achievement increased significantly (22 and 31 scale score points respectively) over the eight-year period from 1994 to 2002.  Figure 3 illustrates the increases for both groups for this period.
Figure 3: Mean mathematics scores for Year 5 students 1994-2002, by gender 
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Notes:

1. The data points are the mean scores.  The vertical lines 
extending from the data point show the 95% confidence
 interval around the mean, i.e. + 2 standard errors.
2. The 1998 assessment was a national study only and not 
part of the international TIMSS-98/99.
3. Since 2002 was the first year in which New Zealand 
assessed in two languages, for trend purposes, the 
mean scores shown for boys and girls are for those 
students assessed in English.  

Year 5 mathematics achievement and home language
Figure 4 presents the mean mathematics achievement scores for students in two home language categories: those students who spoke English at home at least most of the time and those who reported that they never or only sometimes spoke English.

  
As the figure shows, the mean mathematics achievement of students in both language categories, particularly those who rarely spoke English, increased over the eight years from 1994 to 2002.  Furthermore, the difference between the mean achievement of students in the two language categories decreased over this period.  In 1994 students who rarely spoke English scored typically about 77 scale score points lower than their counterparts who often spoke English in the home; in 2002 the difference was 55.  The average difference in achievement between students in the two language categories remained statistically significant.

Figure 4: Mean mathematics scores for Year 5 students 1994-2002, by the extent to which English was spoken in the home 
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Notes:

1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.
2. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.
3. The 2002 data are for students assessed in English. 
Year 9 mathematics achievement 

Setting the scene: a recap of New Zealand Year 9 students’ mathematics achievement in TIMSS-02/03 in an international context 

· New Zealand Year 9 students’ mean mathematics score in 2002-2003 was 494; it was significantly higher than the international country mean of 467 for the 46 participating countries.

· The Year 9 students’ mean score was similar to the mean scores for students in Australia, Scotland, Sweden, and the United States but was significantly lower than the mean scores for 13 countries including Singapore and the Netherlands. 

· In terms of trends, there was no significant change in the mean mathematics achievement of New Zealand Year 9 students over the eight-year period from 1994-1995 to 2002-2003.

· There were no significant changes over the eight years in the proportions of New Zealand Year 9 students achieving scores at or above the Low, Intermediate, High, and Advanced international mathematics benchmarks described in Figure 1.
It was noted above that there was no significant change in the mean mathematics achievement of New Zealand’s Year 9 students.  However, in this third cycle New Zealand Year 9 students were, on average, achieving well above the international country mean whereas this was not the case in previous cycles.  

The mean mathematics score for New Zealand’s Year 9 students in the first cycle of TIMSS was found to be not significantly different from the international country mean for all participating countries.  Similarly in 1998, despite this Year 9 cohort scoring an average of 10 scale score points lower than their 1994 counterparts.  Four years later in 2002, New Zealand’s standing relative to the international country mean increased to being significantly above the international country mean; this was largely due to there being a wider range of achievement across the countries (i.e. more lower performing countries) than was the case in the first cycle.  As Figure 5 illustrates, there was virtually no shift in the mean mathematics achievement of New Zealand’s Year 9 students over the eight-year period.   
Figure 5: Mean mathematics scores for Year 9 students 1994-2002
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Notes: 
1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.
Year 9 mathematics achievement and ethnicity
The mean mathematics achievement scores for Year 9 students in each of the five main ethnic groupings are presented in Table 3 for the three assessment cycles.  Details of the (estimated) proportions of students in each grouping in each assessment cycle are presented in Table B.4 in Appendix B.
Table 3: Mean mathematics achievement for Year 9 students 1994-2002, by ethnic grouping

	Year 9 student group
	Mean mathematics scores (s.e.) for each TIMSS assessment cycle 

	
	1994
	1998
	2002
	Change 
1994 – 2002 

	   Pakeha/European
	517 (4.5)
	508 (5.1)
	510 (5.9)
	− 8 (7.4)   

	   Maori
	463 (6.4)
	454 (5.0)
	458 (4.8)
	− 5 (8.0)   

	   Pasifika
	430 (6.8)
	429 (10.4)
	440 (13.7)
	+10 (15.3) 

	   Asian
	532 (10.9)
	534 (10.0)
	555 (9.8)
	+22 (14.7) 

	   Other ethnic groups
	522 (16.8)
	508 (15.3)
	500 (13.3)
	− 21 (21.4) 


Notes: 
1. (s.e.) standard errors appear in parentheses.  We can say with 95% confidence that the population parameter (in this case the mean) lies within approximately + 2 × standard error.
2. Because results are rounded to the nearest whole number, some differences may appear to be inconsistent.

3. None of the changes were statistically significant.
There were no significant changes – either increases or decreases - in the mean mathematics achievement for any of the ethnic groupings across the eight years from 1994 to 2002.
Despite there being no significant increases within groupings, the relative performance among the groupings changed.  The positive increase in the mean achievement of Asian students (22 scale score points) was large enough that in 2002 these students, on average, achieved higher mathematics scores than students in the other groupings, including Pakeha/European students.  In 1994 there was no significant difference between the average performances of students in these two groupings. 
· Although not of statistical significance, the Asian grouping also recorded the biggest shifts across the different levels of performance over the eight years. Proportionately more Asian students reached the Advanced benchmark in 2002 than in 1994 (19% compared to 12%), with about 10 percentage points more reaching the High and Intermediate benchmarks. 
· Nearly all Asian students reached the Low benchmark in 2002 – 97 percent, up three percentage points from 1994.  

· The proportions of students in each of the Maori and Pasifika groupings that reached the Advanced benchmark remained about the same over the eight years (both at 1%). A (non-significantly) smaller proportion of Pakeha/European reached this benchmark (8% in 1994 compared with 5% in 2002).  
· At the Low benchmark, of note was the change observed for Pasifika students, although it was not found to be of statistical significance. In 2002, 71 percent reached this benchmark, seven percentage points higher than in 1994.  There was no change for Pakeha/European (94% in both years) or Maori students (about 80%). 
Year 9 mathematics achievement and gender  

Consistent with Year 9 mathematics achievement overall, there was no change in Year 9 boys’ and girls’ mean mathematics achievement, when considered separately, over the eight-year period from 1994 to 2002.  
Moreover, despite there being some marked shifts for some groups of students within the broad categories of girls and boys, the changes were not large enough for them to be of statistical significance.  
Year 9 girls’ and boys’ mean mathematics achievement scores for each assessment cycle are shown in Figure 6. 
Figure 6: Mean mathematics scores for Year 9 students 1994-2002, by gender
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Notes:

1. The data points are the mean scores.  The vertical lines
 extending from the data point show the 95% confidence 
interval around the mean, i.e. + 2 standard errors.

Year 9 mathematics achievement and home language
Figure 7 presents the mean mathematics achievement scores for Year 9 students in the two home language categories, students who spoke English at home at least most of the time and those who rarely did, for each TIMSS assessment.
In 1994, Year 9 students who rarely spoke English in the home, on average, achieved significantly lower mathematics scores (about 28 scale score points lower) than their counterparts who spoke English often.  Eight years later, this pattern had reversed: Year 9 students who rarely spoke English at home were, on average, achieving mathematics scores about 16 scale score points higher than their counterparts who often spoke English.  Furthermore, there was no longer a signficant difference between the mean achievement of students in the two language categories.
  [Note: in 2002, eight percent of Year 9 students reported that they rarely spoke English in the home; they were most likely to be either Asian (49%) or Pasifika (21%) students.]
Figure 7: Mean mathematics scores for Year 9 students 1994-2002, by the extent to which English was spoken in the home 
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Notes: 
1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.

SCIENCE

This section looks at science achievement following the same approach used in the mathematics section.  That is, only simple descriptive achievement information, namely mean science scores, as well as changes (or indications of changes) in the proportions of students reaching international science benchmarks are presented. A description of the type of performances expected in science at each benchmark level is shown in Figure 8.

Year 5 science achievement 

Setting the scene: a recap of New Zealand Year 5 students’ science achievement in TIMSS-02/03 in an international context 

· New Zealand Year 5 students’ mean science score in 2002-2003 was 520, and significantly higher than the international country mean of 489 for the 25 countries. 

· The Year 5 students’ mean was similar to the mean scores for students in Australia and the Netherlands, but significantly lower than the mean scores for eight countries including England and the United States. 

· New Zealand was one of nine countries out of 15 that recorded a significant increase in mean science achievement between 1994-1995 and 2002-2003. 

· Significantly higher proportions of New Zealand Year 5 students achieved at or above the Low and Intermediate international science benchmarks described in Figure 8, in 2002-2003 compared with 1994-1995.

New Zealand was one of nine countries out of 15 to record a significant increase in their mean science achievement over the eight-year period from the time the first cycle was administered in New Zealand in 1994 to the third cycle in 2002.  [Note: in 1994, New Zealand Year 5 students, on average, achieved about the same as the international country mean for 26 countries that took part.]  

As noted in the mathematics section, four years on in 1998, New Zealand replicated this study.
  Findings from this study had showed some positive shifts in science achievement albeit not of statistical significance.  In 2002, Year 5 students were achieving significantly higher scores – on average 18 scale score points higher – than their counterparts were in 1994. The mean science scores for Year 5 students in each assessment cycle are shown in Figure 9.
Figure 8: The international science benchmarks for Grades 4 and 8
 (Years 5 and 9)

	International science benchmark 
	Grade 4 
(Year 5 equivalent)
	Grade 8 
(Year 9 equivalent)

	Advanced benchmark (corresponds to a score of 625 or above)
	Students can apply knowledge and understanding in beginning scientific inquiry. They demonstrate some knowledge of Earth’s features and processes and the solar system. They can communicate their understanding of structure, function, and life processes in organisms and classify organisms according to major physical and behavioural features. They demonstrate some understanding of physical phenomena and properties of common materials. Students demonstrate beginning scientific inquiry knowledge and skills.
	Students reaching this benchmark demonstrate a grasp of some complex and abstract science concepts. They can apply knowledge of the solar system and of Earth features, processes, and conditions, and apply understanding of the complexity of living organisms and how they relate to their environment. They show understanding of electricity, thermal expansion, and sound, as well as the structure of matter and physical and chemical properties and changes. They show understanding of environmental and resource issue. Students understand some fundamentals of scientific investigation and can apply basic physical principles to solve some quantitative problems. They can provide written explanations to communicate scientific knowledge.

	High benchmark corresponds to a score at or above 550
	Students can apply knowledge and understanding to explain everyday phenomena. They demonstrate some knowledge of Earth structure and processes and the solar system and some understanding of plant structure, life processes, and human biology. They demonstrate some knowledge of physical states, common physical phenomena, and chemical changes. They provide brief descriptions and explanations of some everyday phenomena and compare, contrast, and draw conclusions.
	Students demonstrate conceptual understanding of some science cycles, systems, and principles. They have some understanding of Earth’s processes and the solar system, biological systems, populations, reproduction and heredity, and structure and function of organisms. They show some understanding of physical and chemical changes, and the structure of matter. They solve some basic physics problems related to light, heat, electricity, and magnetism, and they demonstrate basic knowledge of major environmental issues. They demonstrate some scientific inquiry skills. They can combine information to draw conclusions; interpret information in diagrams, graphs and tables to solve problems; and provide short explanations conveying scientific knowledge and cause/effect relationships.

	Intermediate benchmark corresponds to a score of 475 or above
	Students can apply basic knowledge and understanding to practical situations in the sciences. They demonstrate knowledge of some basic facts about Earth’s features and processes and the solar system. They recognise some basic information about human biology and health and show some understanding of development and life cycles of organisms. They know some basic facts about familiar physical phenomena, states, and changes. They apply factual knowledge to practical situations, interpret pictorial diagrams, and combine information to draw conclusions.
	Students can recognise and communicate basic scientific knowledge across a range of topics. They recognise some characteristics of the solar system, water cycle, animals, and human health. They are acquainted with some aspects of energy, force and motion, light reflection, and sound. Students demonstrate elementary knowledge of human impact on and changes in the environment. They can apply and briefly communicate knowledge, extract tabular information, extrapolated from data presented in a simple linear graph, and interpret pictorial diagrams.

	Low benchmark corresponds to a score at or above 400
	Students have some elementary knowledge of earth, life and physical sciences. They recognise simple facts presented in everyday language and context about Earth’s physical features, the seasons, the solar system, human biology, and the development and characteristics of animals and plants. They recognise facts about a range of familiar physical phenomena – rainbows, magnets, electricity, boiling, floating, and dissolving. They interpret labelled pictures and simple pictorial diagrams and provide short written responses to questions requiring factual information.
	Students recognise some basic facts from the life and physical sciences. They have some knowledge of the human body and heredity, and demonstrate familiarity with some everyday physical phenomena. Students can interpret some pictorial diagrams and apply knowledge of simple physical concepts to practical situations.


Source: Martin, M.O., Mullis, I.V.S., Gonzalez, E.J., & Chrostowski, S.J., (2004). 
Figure 9: Mean science scores for Year 5 students 1994-2002
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Notes: 
1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.
2. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.

3. Since 2002 was the first year in which New Zealand assessed in two languages, for trend purposes, the mean science score shown in Figure 9 for 2002 (523) is for those students assessed in English.  See Appendix A for details.

Year 5 science achievement and ethnicity

The mean science achievement scores for students in each of the five ethnic groupings – Pakeha/European, Maori, Pasifika, Asian, and Other ethnic groups – are presented in Table 4.
Table 4: Mean science achievement for Year 5 students 1994-2002, by ethnic grouping

	Year 5 student group

	Mean science scores (s.e.) for each TIMSS assessment cycle 

	
	1994
	1998
	2002
	Change 
1994 - 2002 

	   Pakeha/European
	534 (3.9)
	541 (4.8)
	532 (3.0)
	     − 2 (4.9)

	   Maori
	457 (12.0)
	478 (8.0)
	509 (4.9)
	   +52 (13.0) (

	   Pasifika
	441 (14.9)
	436 (13.8)
	496 (5.2)
	   +56 (15.8) (

	   Asian
	493 (16.7)
	517 (10.0)
	529 (4.2)
	   +36 (17.2) (

	   Other ethnic groups
	521 (14.2)
	497 (23.0)
	536 (9.9)
	    +15 (17.3)


Notes:

1. (s.e.) standard errors appear in parentheses.  We can say with 95% confidence that the population parameter (in this case the mean) lies within approximately + 2 × standard error. 
2. Because results are rounded to the nearest whole number, some differences may appear to be inconsistent.

3. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.
4. Since 2002 was the first year in which New Zealand assessed in two languages, for trend purposes, the mean scores shown here are for those students assessed in English.  
5. ( the increase from 1994 to 2002 was statistically significant.
There were significant increases in the mean science achievement of students in the Maori, Pasifika, and Asian groupings from 1994 to 2002.  Moreover, these improvements were demonstrated across the different levels of achievement in each group. 
· There were significantly higher proportions of Maori and Pasifika students achieving at or above each of the Low, Intermediate, and High benchmarks – the increases were of the order of 12 to 25 percentage points. 
· A significantly higher proportion of Maori students also reached the Advanced benchmark in 2002 (7%) than in 1994 (4%).

· Significantly higher proportions of Asian students achieved a score at or above the Low (14 percentage points more) and Intermediate benchmarks (17 percentage points more) in 2002 than in 1994. 
· No significant changes were observed for Pakeha/European students.
Year 5 science achievement and gender 

Both Year 5 girls and boys recorded a significant increase in their mean science achievement over the eight-year period from 1994 to 2002. Figure 10 shows the increase in girls’ and boys’ mean science achievement since 1994. 
Figure 10: Mean science scores for Year 5 students 1994-2002, by gender 
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Notes:

1. The data points are the mean scores.  The vertical lines 
extending from the data point show the 95% confidence
 interval around the mean, i.e. + 2 standard errors.
2. The 1998 assessment was a national study only and not 
part of the international TIMSS-98/99.
3. Since 2002 was the first year in which New Zealand 
assessed in two languages, for trend purposes, the 
mean scores shown for boys and girls are for those 
students assessed in English. 
Year 5 science achievement and home language
Figure 11 presents the mean science achievement scores for students who were in two home language categories: those students who spoke English at home at least most of the time and those who reported that they never or only sometimes spoke English.  As the figure illustrates, the mean science achievement of both home language groups increased over the period, particularly the mean achievement of students who rarely spoke English at home.
 

As was the case with mathematics, the difference between the mean science scores for students in the two language categories also decreased over the eight-year period from 1994 to 2002.  In 1994, the difference between the mean scores for the two categories of students was 95 scale score points; in 2002, this differential had decreased by 35 scale score points to 60.  [Note: as was the case in previous cycles the difference in 2002 was still of statistical significance. 
]  

Figure 11: Mean science scores for Year 5 students 1994-2002, by the extent to which English was spoken in the home
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Notes:

1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.
2. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.

3. Since 2002 was the first year in which New Zealand assessed in two languages, for trend purposes, the mean science scores shown in Figure 11 for 2002 are for those students assessed in English.  
Year 9 science achievement 

Setting the scene: a recap of New Zealand students’ science achievement in TIMSS-02/03 in an international context 

· New Zealand Year 9 students’ mean science score in 2002-2003 was 520, and was significantly higher than the international country mean of 474 for the 46 countries.

· The Year 9 students’ mean was similar to the means for students in Australia, Sweden, and the United States but was significantly lower than the mean scores for eight countries including Singapore and Estonia. 

· There was no significant change in the mean science achievement of New Zealand Year 9 students’ over the eight years from 1994-1995 to 2002-2003.

· Proportionately fewer Year 9 students scored low science scores in 2002-2003 than in 1994-1995, with higher proportions achieving at or above the Low and Intermediate international science benchmarks described in Figure 8.  

The mean science achievement score for New Zealand’s Year 9 students in the first cycle of TIMSS was found to be not significantly different from the international country mean for the 41 participating countries.  In the second cycle in 1998, there was no change in their mean performance; however New Zealand’s relative standing among countries common to both cycles had decreased.  Four years later in 2002, Year 9 students, on average, achieved scores 10 scale score points higher than their 1994 counterparts; the increase was not significant. Moreover, New Zealand’s mean performance, relative to the country mean for the 18 trend countries that had participated in all three cycles, had increased. Figure 12 shows the mean science achievement scores for Year 9 students for the three assessment cycles.  
Figure 12: Mean science scores for Year 9 students 1994-2002
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Notes: 
1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.

Year 9 science achievement and ethnicity 

Table 5 presents the mean science achievement scores for Year 9 students in each of the five main ethnic groupings for each TIMSS assessment cycle.
    

Table 5: Mean science achievement for Year 9 students 1994-2002, by ethnic grouping

	Year 9 student group

	Mean science scores (s.e.) for each TIMSS assessment cycles 

	
	1994
	1998
	2002
	Change 
1994 – 2002 

	      Pakeha/European
	533  (4.4)
	534  (4.5)
	540  (5.4)
	+7   (7.0)

	      Maori
	472  (5.6)
	472  (6.0)
	487  (5.6)
	+15  (7.9)

	      Pasifika
	430  (8.5)
	430 (12.0)
	465  (9.8)
	+35 (13.0)(

	      Asian
	498 (12.0)
	515  (9.9)
	543  (8.2)
	+45 (14.5)(

	     Other (ethnic gps)
	525 (14.6)
	513 (17.3)
	524 (12.9)
	− 2  (19.5)


Notes: 

1. (s.e.) standard errors appear in parentheses.  We can say with 95% confidence that the population parameter (in this case the mean) lies within approximately + 2 × standard error.
2. Because of rounding, some differences may appear to be inconsistent.

3. ( the increase was statistically significant.
The Pasifika and Asian groupings recorded the largest and only significant increases in mean science achievement over the eight-year period.  While the mean achievement of Maori students increased by 15 scale score points, it was not found to be of statistical significance.

· Significantly higher proportions of students in the four main ethnic groupings scored at or above the Low international science benchmark in 2002 than in 1994. 
· The biggest increase (20 percentage points) was observed for the Pasifika grouping with 84 percent of students achieving at or above this benchmark in 2002.  Thirteen percentage points more Asian students also reached the Low benchmark; the increases for Maori and Pakeha/European students were 8 and 3 percentage points respectively. 
· For Asian students, the increases were also at the higher levels of achievement with significantly higher proportions reaching the Intermediate and High benchmarks. The increases at the High and Intermediate levels were of the magnitude of at least 20 percentage points. 
· Pakeha/European students were also more likely to reach the Intermediate benchmark in 2002 than in 1994 (a significant increase of 7 percentage points).  There were no other significant changes at any other levels, nor were any other significant changes observed for Maori students.  
Year 9 science achievement and gender
Of note, was the significant increase in the mean science achievement of Year 9 girls from 1994 to 2002.  Year 9 boys’ mean achievement in 2002 returned to about the same level as in 1994 after decreasing in 1998. See Figure 13 for details. 
Figure 13: Mean science scores for Year 9 students 1994-2002, by gender
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Notes:

1. The data points are the mean scores.  The vertical lines 
extending from the data point show the 95% confidence
interval around the mean, i.e. + 2 standard errors.
Year 9 science achievement and home language
The mean science achievement of Year 9 students who reported they rarely spoke English in the home increased significantly over the eight-year period, with the biggest change occurring between 1998 and 2002. The mean achievement of students who reported speaking English often did not change over the eight years.  
Furthermore, the mean increase for students who rarely spoke English was such that the difference between their mean science achievement and the group of students who often spoke English in their homes decreased markedly over this period.  In 1994, students who rarely spoke English in the home, on average, achieved a score almost 70 scale score points lower than their counterparts who often spoke English.  Eight years later, this differential had reduced to just 28 scale score points, although the difference between the two groups remained significant.
 Figure 14 presents the mean science scores for the two student groups.
Figure 14: Mean science scores for Year 9 students 1994-2002, by the extent to which English was spoken in the home
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Notes:
1. The data points are the mean scores.  The vertical lines extending from the data point show the 95% confidence interval around the mean, i.e. + 2 standard errors.

Finally
At the end of 2004 the performance of Year 5 students and Year 9 students in the third cycle of TIMSS were released internationally.  The key results from the third cycle were the positive shifts in achievement in both mathematics and science at Year 5, and no observable change at Year 9.  The purpose of this summary has been to unpack those key results by providing (interim) information on which groups have experienced improvements, and for which groups there has been no change.  
At Year 5, with one or two exceptions, there were comprehensive increases for the main sub-groups at Year 5.  Of note were the improvements in the mathematics and science achievement of Maori and Pasifika students.  
At Year 9 there were few changes in students’ achievement in mathematics over the eight years. However, in science the picture was more positive; that is, the increase in girls’ mean achievement, the significant increases in the achievement of Pasifika and Asian students, and the increase in the mean achievement of students who rarely spoke English in their homes.
For more detail on the international results, readers can refer to the summary reports released at the end of 2004 for each year group, as well as the international publications. The reports can be viewed on the international web site. [See below for details.] 
What next?

Full national thematic reports for Year 5 and Year 9 will be released throughout 2006.  The fourth cycle of TIMSS – TIMSS-06/07 is being administered in New Zealand towards the end of the school year and will involve just Year 5 students. 
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APPENDIX A
The assessment framework used in TIMSS-02/03
The publication, TIMSS Assessment Frameworks and Specifications,
 provided a foundation for TIMSS-02/03 assessment and future cycles. The frameworks defined the content and cognitive skills to be assessed with a particular focus on objectives specific to the international Grades 4 and 8 (Years 5 and 9). They also encompassed the mathematics and science curricular goals regarded as important in most participating countries, and, therefore, represented a consensus among participating countries about the mathematics and science students at these educational levels should be expected to have learned.

TIMSS Assessment Frameworks and Specifications also described the contextual framework associated with students’ learning, as well as providing an overview of the design of the assessment.

TIMSS tests and questionnaires  

All participating countries made contributions to the test and questionnaire design during the development phase, with the final versions approved by all countries after a field trial in early 2002.  In most instances, teachers in participating New Zealand schools administered the assessment during October/November 2002; Northern Hemisphere countries administered the assessment in April/May 2003.

Students were given a test which included blocks of mathematics and science questions in both multiple-choice format and open-ended format.  The questions in open-ended format required either a short answer or calculation or an 'extended-response’. 

In order to measure trends in achievement, the proportion of score points contributed by the trend assessment questions for Grade 4 (mathematics and science) was 21%.   For Grade 8, 11% of the total score points were contributed by assessment questions from TIMSS-94/95 and 26% from TIMSS-98/99.
In addition students, teachers of mathematics and science, and school principals each completed a 20-30 minute questionnaire.  Their responses are used as background data to help interpret the achievement scores from the test.  The questionnaires covered topics such as the teachers’ organisational and instructional practice for teaching mathematics or science, factors limiting science or mathematics instruction, availability of school resources, and school climate factors, among others. 

Language of the test

Countries assessed their students according to the language of instruction. Many countries tested in more than one language in order to cover their whole student population.  

In New Zealand, schools were given the option of testing their Year 5 students in English or in te reo Maori. This was the first TIMSS cycle to do so. In order to make comparisons with student achievement in the 1st and 2nd assessment cycles (i.e. the trend analysis), data for the small proportion of students (less than 2% percent) assessed in te reo Maori are excluded.  However, their data are included in New Zealand’s results reported for the 3rd cycle, TIMSS-02/03.
At the lower secondary level, because the proportion of students receiving all of the mathematics and science instruction was too small (<1%), and in keeping with other TIMSS assessment cycles, provision was made only to assess students in English. 
Countries that participated in TIMSS-02/03

Twenty-five countries and education systems participated in TIMSS-02/03 at the educational level equivalent to New Zealand’s Year 5.  There were also three benchmarking participants. 
Table A.1 
Countries or education systems participating in TIMSS-02/03 at the Grade 4 (Year 5 equivalent) level 
	
	Armenia 
	*
	Hungary
	
	Moldova, Rep. of
	
	Russian Federation

	*
	Australia
	*
	Iran, Islamic Rep. of
	
	Morocco
	*
	Scotland

	
	Belgium (Flemish)
	
	Italy
	*
	Netherlands
	*
	Singapore

	
	Chinese Taipei
	*
	Japan
	*
	New Zealand
	*
	Slovenia

	*
	Cyprus
	*
	Latvia
	*
	Norway
	
	Tunisia

	*
	England
	
	Lithuania  
	
	Philippines
	*
	United States

	*
	Hong Kong, SAR
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Benchmarking participants

	
	Indiana
	
	
	
	
	
	

	*
	Ontario Province
	
	
	
	
	
	

	*
	Quebec Province
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Notes:

1. * Country or education system participated in TIMSS-94/95 and TIMSS-98/99.

2. In TIMSS-02/03 all Latvian schools were eligible to participate; in previous cycles only Latvian-speaking schools were eligible.  Trend measures were calculated for just these schools.  

3. Because of differences between 1994-1995 and 2002-2003 in population coverage, 1994-1995 data were not included for Italy.

4. The Republic of Yemen (Grade 4) participated fully in just the curriculum phase of the study.
Forty-six countries and education systems participated in TIMSS-02/03 at the educational level equivalent to New Zealand’s Year 9.  There were also four benchmarking participants.
· Thirty-eight of these countries or education systems including New Zealand participated in at least two of the TIMSS assessments, with 20 in all three. 
Table A.2 
Countries or education systems participating in 
TIMSS-02/03 at the Grade 8 (Year 9 equivalent) level 

	
	Armenia 
	
	Ghana
	*
	Lithuania  
	
	Saudi Arabia

	
	Australia
	*
	Hong Kong, SAR
	
	Macedonia, Rep. of
	
	Scotland

	
	Bahrain
	*
	Hungary 
	
	Malaysia
	
	Serbia 

	*
	Belgium (Flemish)
	
	Indonesia
	
	Moldova, Rep. of
	*
	Singapore

	
	Botswana
	*
	Iran, Islamic Rep. of
	
	Morocco 
	*
	Slovak Republic

	*
	Bulgaria
	
	Israel
	*
	Netherlands
	
	Slovenia

	
	Chile 
	
	Italy 
	*
	New Zealand
	
	South Africa

	
	Chinese Taipei
	*
	Japan
	
	Norway 
	
	Sweden

	*
	Cyprus
	
	Jordan
	
	Palestinian Nat. Auth.
	
	Tunisia

	
	Egypt
	*
	Korea, Rep. of
	
	Philippines
	*
	United States 

	*
	England
	*
	Latvia 
	*
	Romania
	
	

	
	Estonia 
	
	Lebanon
	*
	Russian Federation
	
	

	
	
	
	
	
	
	
	

	
	Benchmarking participants
	
	
	
	
	
	

	
	Indiana
	
	
	
	
	
	

	*
	Ontario Province
	
	
	
	
	
	

	*
	Quebec Province
	
	
	
	
	
	

	
	Basque Country
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Notes: 
1. * Country or education system participated in TIMSS-94/9 and TIMSS-98/99.

2. In TIMSS-02/03 all Latvian schools were eligible to participate; in previous cycles only Latvian-speaking schools were eligible.  Trend measures were calculated for just these schools.  
3. Because of the differences in population coverage 1998-1999 data were not included for Australia and Slovenia, and 1994-1995 data were not included for Israel, Italy, and South Africa.

4. The Syrian Arab Republic (Grade 8) participated fully in just the curriculum phase of the study.
Sample sizes and exclusions 

Table A.3
A summary of New Zealand’s achieved samples at Year 5 and Year 9 in TIMSS-02/03

	Stratum
	Year 5
	Year 9

	
	Total number of schools in achieved sample (N) 
	Total number of students in achieved sample (N)
	Total number of schools in achieved sample (N) 
	Total number of students in achieved sample (N)

	Maori medium schools
(immersion 80-100%)
	6
	92
	N.A
	N.A

	All other schools
	214


	4216
	169
	3801

	Total
	220
	4308
	169
	3801


Exclusions:

Countries were able to exclude students from the assessment according to very strict internationally defined criteria.  Most importantly, exclusions had to be kept to a minimum (i.e. preferably less than 5%).  Exclusions could take place at the school level (i.e. a whole school is excluded) or within schools.  

As is the practice in all international assessments in which New Zealand has been involved (e.g. PIRLS and PISA), schools/students were excluded according to the following international criteria: 

School level exclusions:

1. schools being in a small, remote geographical region;

2. removal of a language group possibly due to political or organisational or operational reasons. 

3. special education schools. 

Within-school exclusions: 

1. Functionally disabled students.  

2. Educable mentally disabled students.  [Note: students were not to be excluded solely because of poor academic performance or normal discipline problems.]
3. Students with limited proficiency in the test language.  Typically, a student who had received less than 1 or 2 years of instruction in the language of the test could be excluded. 

4. Other – in New Zealand this category was for foreign-fee paying students.
New Zealand's final exclusion rates in TIMSS-02/03 are shown in Table A.4
Table A.4
A summary of New Zealand’s exclusions in TIMSS-02/03 – Year 5 and Year 9 

	Educational level
	% of students excluded- school level
	% of students excluded- within schools
	Overall exclusion rate

	Year 5 
	1.5
	2.5
	4.0

	Year 9
	1.7
	2.7
	4.4


Appendix B

Table B.1
Proportion of Year 5 students participating in TIMSS in each ethnic grouping (%)
	
Year 5 group
	Proportion (weighted %) of population in TIMSS assessment

	
	1994
	1998
	2002

	Pakeha/European
	62
	61
	59

	Maori
	26
	24
	22

	Pasifika
	6
	7
	10

	Asian
	4
	5
	7

	Other ethnic groups
	2
	3
	3


Notes: 

1. Ethnicity determined by self-identification in 1994 and 1998. Broad groupings determined using Statistics New Zealand Standard Classification of Ethnicity (1992, 1996). Student ethnicity information supplied by participating schools in 2002.  

2. Level of students who did not respond to the question approximately 2% in 1994 and 1998; <1% in 2002.

Source: 1994 and 1998: Chamberlain, G., with Chamberlain, M., & Walker, M. (2001); 2002: Sturrock, F., Caygill, R., & Chamberlain, M. (in press).
Table B.2
Mean achievement scores for Year 5 students, by ethnic grouping and gender 1994 to 2002

	Ethnic grouping and achievement area
	Mean achievement scores (s.e.) for Year 5 students 

	
	Girls
	Boys

	Mathematics
	1994
	1998
	2002
	1994
	1998
	2002

	       Pakeha/European
	491 (4.6)
	505 (5.4)
	505 (3.5)
	495 (4.9)
	500 (6.0)
	507 (3.2)

	       Maori
	446 (8.1)
	441 (7.7)
	483 (5.9)
	405 (11.2)
	449 (9.1)
	476 (5.1)

	       Pasifika
	416 (12.3)
	408 (22.0)
	463 (7.5)
	408 (15.0)
	424 (12.3)
	466 (7.2)

	       Asian
	467 (32.2)
	504 (12.6)
	502 (10.0)
	494 (16.3)
	529 (11.7)
	498 (7.4)

	Science

	       Pakeha/European
	534 (4.3)
	539 (5.0)
	535 (4.3)
	534 (5.3)
	543 (6.1)
	529 (2.9)

	       Maori
	478 (11.1)
	478 (8.6)
	513 (6.5)
	432 (14.6)
	477 (9.9)
	503 (4.6)

	       Pasifika
	445 (17.4)
	428 (18.4)
	496 (6.9)
	437 (17.4)
	443 (15.3)
	497 (6.2)

	       Asian
	478 (27.4)
	501 (14.6)
	531 (6.9)
	503 (20.5)
	535 (11.1)
	527 (6.4)


Notes:
1. (s.e.) standard errors appear in parentheses.  We can say with 95% confidence that the population parameter (in this case the mean) lies within approximately + 2 × standard error. 
2. Because results are rounded to the nearest whole number, some differences may appear to be inconsistent.

3. The 1998 assessment was a national study only and not part of the international TIMSS-98/99.
4. Since 2002 was the first year in which New Zealand assessed in two languages, for trend purposes, the mean scores shown for boys and girls are for those students assessed in English.  
5. ( the increase from 1994 to 2002 was statistically significant.
Table B.3
Proportions of Year 5 and Year 9 students who often spoke English in the home or rarely spoke English in TIMSS (%)

	Language category
	Proportion (weighted %) of population in TIMSS assessment

	
	Year 5
	Year 9

	
	1994
	1998
	2002
	1994
	1998
	2002

	Always/almost always speak English
	87
	85
	90
	91
	90
	92

	Sometimes/Never
	13
	15
	10
	9
	10
	8


Notes: 

1. Weighted and adjusted percentages based on students’ self-reporting.  Level of missing approximately 2%.

Source: 

1. Year 5: Chamberlain, G., with Chamberlain, M. & Walker, M (2001) for 1994 and 1998; Sturrock, F., Caygill, R., & Chamberlain, M. (in press) for 2002. 

2. Year 9: Chamberlain & Walker (2001) for 1994 and 1998; Chamberlain (in press) for 2002. 

Table B.4
Proportion of Year 9 students participating in TIMSS in each ethnic grouping (%)

	
Year 9 group
	Proportion (weighted %) of population in TIMSS assessment

	
	1994
	1998
	2002

	Pakeha/European
	68
	62
	58

	Maori
	19
	23
	25

	Pasifika
	7
	7
	8

	Asian
	5
	7
	8

	Other ethnic groups
	1
	1
	2


Notes: 
1. Ethnicity determined by self-identification in all three assessments. Broad groupings determined using Statistics New Zealand Standard Classification of Ethnicity (1992, 1996)

2. Level of students who did not respond to the question approximately 2% in 1994 and 1998; 3% in 2002.

Source: Chamberlain & Walker (2001) for 1994 and 1998; Chamberlain (in press) for 2002.
Table B.5
Mean achievement scores for Year 9 students, by ethnic grouping and gender 1994 to 2002

	Ethnic grouping and achievement area
	Mean achievement scores (s.e.) for Year 9 students 

	
	Girls
	Boys

	Mathematics
	1994
	1998
	2002
	1994
	1998
	2002

	       Pakeha/European
	513 (5.0)
	513 (5.4)
	513 (5.2)
	521 (5.7)
	503 (7.5)
	506 (8.3)

	       Maori
	464 (8.5)
	461 (5.7)
	458 (5.7)
	462 (7.5)
	447 (6.7)
	459 (7.1)

	       Pasifika
	431 (9.2)
	421 (13.1)
	442 (15.4)
	429 (9.9)
	438 (16.1)
	439 (14.6)

	       Asian
	525 (10.8)
	530 (13.9)
	553 (10.2)
	542 (18.2)
	539 (11.8)
	556 (12.9)

	Science

	       Pakeha/European
	519 (5.2)
	530 (4.8)
	536 (4.9)
	545 (5.5)
	537 (6.9)
	543 (7.8)

	       Maori
	466 (7.4)
	474 (6.8)
	479 (6.5)
	478 (6.3)
	470 (7.1)
	496 (7.3)

	       Pasifika
	418 (11.2)
	415 (15.3)
	463 (12.7)
	442 (9.8)
	445 (15.4)
	466 (9.9)

	       Asian
	485 (11.6)
	508 (13.2)
	538 (10.1)
	515 (17.6)
	523 (13.9)
	547 (9.7)


Notes:
1. (s.e.) standard errors appear in parentheses.  We can say with 95% confidence that the population parameter (in this case the mean) lies within approximately + 2 × standard error. 
2. Because results are rounded to the nearest whole number, some differences may appear to be inconsistent.

 TECHNICAL NOTE
Effect Sizes

As well as determining whether differences in mean achievement are statistically significant it is useful to have an impression of the magnitude of the difference. One way of doing this is through the use of effect sizes.  There are various ways of calculating and using effect sizes.  For the purpose of this summary and to be consistent with the approach used in previous cycles of TIMSS the following method has been used.

Calculating the effect size

Firstly the within, pooled standard deviation (sw) of the two groups being compared is calculated for each of the five imputed scale scores using:
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Where:

Wi 
is the sample weight of group i

si
is the standard deviation of the scale score of group i
Then the effect size between the two groups, Cohen’s d, is calculated for each of the five imputed scale scores using:
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Where:

Xi
is the mean imputed scale score of group i
The final effect size figure reported in this report is the mean effect size of the five imputed scale scores.
Interpreting the effect size

When interpreting an effect size between two groups, an effect size of 1.0 indicates a relative advantage of one standard deviation on the utilised measure. In other words, the mean of one group will be a whole standard deviation higher than the mean of the other.  




Gender and ethnicity


Over the eight years, Pasifika girls recorded the largest (significant) increase in mean achievement for girls (48 scale score points) followed by Maori girls (36) and Pakeha/European girls (13). 


Maori boys and Pasifika boys recorded the largest (significant) increases in mean achievement for boys and overall – 70 and 57 scale score points respectively. Pakeha/European boys also recorded a significant increase in mean achievement (12 scale score points higher.)


No significant changes were observed for either Asian girls or boys. 


Note: See Table B.2 in Appendix B for mean scores.





Gender and ethnicity:


None of the changes described here were of statistical significance.


Asian girls recorded the biggest increase in mean achievement amongst girls and overall; an average of 28 scale score points higher in 2002 than in 1994. Pasifika girls scored, on average, 12 scale score points higher. 


Pakeha/European girls (no difference), on average, achieved about the same as their 1994 counterparts, while Maori girls’ mean score was seven points lower. 


Asian boys and Pasifika boys recorded the largest average increases amongst boys (14 and 9 scale score points respectively).


Maori boys in 2002 were, on average, achieving at the same level as their 1994 counterparts (just 3 scale points lower), while the mean score for Pakeha/European boys was 15 scale score points lower in 2002 than in 1994.  


Note: See Table B.5 in Appendix B for mean scores.





Gender and ethnicity


Pasifika girls scored, on average, a significant 51 scale score points higher in 2002 than their respective counterparts in 1994.  Maori girls also achieved significantly higher scores – an average of 35 scale score points higher. 


Maori and Pasifika boys recorded the largest, significant increases in mean achievement for boys and overall – 71 and 60 scale score points respectively. 


There were no significant changes for either Asian girls or boys; or for Pakeha/European girls or boys.


Note: See Table B.2 in Appendix B for mean scores.





Asian and Pasifika girls recorded the largest (significant) increases in mean achievement for girls and overall (53 and 44 scale score points respectively). 


Pakeha/European girls also achieved, on average, significantly higher scores (18 scale score points higher) in 2002 than in 1994; the average increase for Maori girls of 13 scale score points was not found to be of significance.


Non-significant increases in the mean scores were observed for Asian boys (32 scale score points higher), and for Pasifika (24) and Maori (18) boys. 


There was no change observed for Pakeha/European boys.  


Note: See Table B.5 in Appendix B for mean scores.














� The use of significance: refers to the statistical significance at the 0.05 level.


� A scale-anchoring exercise was undertaken by the two expert groups to describe students’ performance at the different levels. This work involved both empirical and qualitative techniques.  For further details, please refer to the TIMSS 2003 Technical Report referenced at the end of this summary.


� The repeat was only undertaken by New Zealand and was not part of the international TIMSS-98/99. 


� Because results are rounded to the nearest whole number, some differences may appear inconsistent.


� The proportion of Year 5 students grouped under Other ethnic groups was too small (< 2%) to look at their distribution (spread) of achievement scores or their performance against the international benchmarks. 





� According to international criteria, students who had received only one or two years instruction in the test language could be excluded from the assessment – see Appendix A for details. 


� Table B.3 in Appendix B has details of the proportions of students in each home language category, in each assessment, and at each year level. For trend purposes, this section focuses on results for Year 5 students who were assessed in English and who were asked about speaking English in the home.


� In 1994, the magnitude of the difference (or effect size) was d = 0.83; in 2002 d = 0.67.  See Technical Note at the end of this summary.


� In 1994, the magnitude of the difference (or effect size) was d = 0.34; in 2002 d = −0.20. 


� As noted previously, the repeat was not part of the international TIMSS-98/99.  


� The difference between the mean scores of students who reported that they spoke English often in 1994 and 2002 was found not to be statistically significant at the 5% level.


� In 1994, the magnitude of the difference (or effect size) was d = 0.96; in 2002 d = 0.77.


� See Table B.4 in Appendix B for the (estimated) proportions of Year 9 students in each ethnic grouping in each assessment cycle. 


� In 1994, the magnitude of the difference (or effect size) was d = 0.79; in 2002 d = 0.38.


� 1st edition published in 2001.





� Mullis, et al. (2001; 2003). Please refer to page 21 of this report for details of the reference for the framework.


� Depending on the policy of participating countries, the new design enabled Grade 8 students to use calculators in the second testing session. However, the questions included in this session did not necessitate the use of a calculator in order for them to be answered correctly. All trend items were included in the first testing session and calculators were not permitted to be used during this session. Calculators were not permitted at Grade 4 (Year 5).
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