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Overview of TIMSS

What is TIMSS?

The Trends in International Mathematics and Science Study (TIMSS) measures trends in mathematics and science achievement at the fourth and eighth grades (Years 5 and 9) as well as monitoring curricular implementation and identifying the most promising instructional practices from around the world.

Conducted on a regular 4-year cycle, TIMSS has assessed mathematics and science in 1994/951, 1998/99, 2002/03, and 2006/07 with planning underway for 2010/11.

What does TIMSS consist of?

TIMSS consists of assessments of students’ achievements in mathematics and science, along with questionnaires for students, teachers, and principals to gather background information. The background information provides a context within which the achievement can be examined.
The TIMSS assessments are organised around two dimensions: a content dimension, specifying the domains or subject matter to be assessed within mathematics and science; and a cognitive dimension, specifying the domains or thinking processes to be assessed. These domains are published in the TIMSS 2007 assessment frameworks (Mullis, Martin, Ruddock, O’Sullivan, Arora, and Erberber, 2005). The contextual factors associated with students’ learning in mathematics and science are also included in the frameworks to guide questionnaire development.

How was TIMSS developed?

The TIMSS tests were developed cooperatively with representatives from participating countries. Questions were field-tested with a representative sample of students in these countries and the results generated were used to select and refine the questions for the final test. Questions for the background questionnaires underwent a similar process.

Who participated?

In TIMSS 2006/07, approximately 425,000 students in 59 countries from all around the world took part. Participants included 183,150 students from 37 countries and 7 benchmarking participants at the middle primary level, and 241,613 students from 50 countries and 7 benchmarking participants at the lower secondary level. 2 In this cycle of TIMSS 4940 New Zealand Year 5 students from 220 schools participated. New Zealand did not participate at the lower secondary level.
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Who administered TIMSS?

A consortium was responsible for managing the international activities required for the project. This consortium comprised: the International Study Centre, Lynch School of Education at Boston College, (Massachusetts) United States; the IEA Secretariat in Amsterdam, the Netherlands; the IEA’s Data Processing Centre in Hamburg, Germany; Statistics Canada in Ottawa, Canada; and the Educational Testing Service (ETS) in Princeton, New Jersey in the United States. In New Zealand the Comparative Education Research Unit in the Ministry of Education was responsible for carrying out TIMSS.

What procedures were used to ensure the quality of the data?

TIMSS procedures are designed to ensure the reliability, validity, and comparability of the data through careful planning and documentation, cooperation among participating countries, standardised procedures, and attention to quality control throughout. Procedures included verification of translations and layout of booklets and questionnaires, monitoring of sampling activities, international and national quality control observers during test administration, checking of data, detailed manuals covering procedures, and rigorous training for all involved. Members of the consortium ensured procedures were adhered to by all participating countries.

Why participate in TIMSS?

Although it is often assumed that the international studies are only useful for international benchmarking purposes, the real value of TIMSS lies in its ability to provide a rich picture of mathematics and science achievement within New Zealand and over time.

TIMSS (along with other international assessment studies) can provide information about the performance of the New Zealand education system at the national level within a global context. The information from studies such as TIMSS is used in the development and review of policy frameworks and also to inform and improve teaching practice. Developments arising out of previous cycles of TIMSS include resource materials for schools and teachers along with teacher in-service training programmes.
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Key findings
Teacher characteristics

· New Zealand teachers of Year 5 students had relatively low levels of pre-service specialisation in mathematics and science compared to their international colleagues. However, they had received more professional development in mathematics but relatively less in science than their international colleagues.

· Many New Zealand teachers felt very well prepared to teach mathematics topics, with levels of confidence expressed similar to their international colleagues. They were, however, less confident in their preparation to teach science topics compared with mathematics topics and less confident in their preparation to teach science topics compared with their international colleagues.
Classroom characteristics

· Time spent teaching mathematics in New Zealand classrooms was similar to the international average and had increased slightly since 2002. However, time spent teaching science in New Zealand classrooms was much less than the international average and had decreased markedly since 2002.

· New Zealand Year 5 students were more likely to be asked to give explanations in every mathematics lesson in 2006 than in 2002.

· Compared with 2002, New Zealand Year 5 students in 2006 were less likely to be asked to do hands-on science, such as observe and describe natural phenomena or work together in small groups on experiments or investigations.

Classroom resources

· New Zealand teachers of Year 5 students reported less use of mathematics textbooks than their international counterparts.

· Science textbooks were rarely used in New Zealand, whereas in many other countries most teachers used them as a supplementary resource or as a primary basis for lessons.

· A lack of science laboratory equipment and materials was the resource most commonly seen as having an impact on instructional capability within New Zealand schools.

Teacher perceptions of school climate

· Students whose teachers reported a positive school climate generally had higher achievement in mathematics and science than those whose teachers were less positive.

Introduction

The Trends in International Mathematics and Science Study (TIMSS) is conducted every four years. It assesses children at middle primary and lower secondary levels. New Zealand and 35 other countries took part in the middle primary component of the 4th cycle of TIMSS during 2006/07. The international results were released in December 2008 and the reports can be found at timss.bc.edu/isc/publications.html. New Zealand researchers have also written New Zealand focused reports, which can be accessed from www.educationcounts.govt.nz/publications/series/2571/timss_200607.
An overview of TIMSS 2006/07 achievement results

Previous New Zealand reports focus on mathematics achievement (Caygill & Kirkham, 2008), science achievement (Caygill, 2008) and the school context of mathematics and science achievement (Caygill, Lang and Cowles, 2010).

Achievement in mathematics

Overall, mathematics achievement of New Zealand Year 5 students has improved since 1994 in terms of both average achievement and the distribution of achievement. This is demonstrated by a higher mean and a narrower range of scores in 2006 than in 1994. Fewer students have very low achievement scores, while the proportion of New Zealand students gaining very high scores is similar. In international terms, New Zealand Year 5 mathematics achievement is mediocre, and although it is significantly higher than 12 of the 36 TIMSS countries participating at the middle primary level, it is also significantly lower than 19 of the 36 countries.

Year 5 students continue to demonstrate relative strengths in aspects of mathematics. They tend to perform relatively better on data display questions compared to number. Students also perform relatively better on questions that involve reasoning compared to questions that assess knowledge.

Achievement in science

Overall, the mean science achievement of New Zealand Year 5 students was about the same in 2006 as in 1994. Mean science achievement increased in 2002 relative to earlier years but this performance was not sustained in 2006. The distribution of science achievement scores was narrower in 2006 than in 1994. Fewer students are demonstrating very low achievement, but a smaller proportion of New Zealand students are gaining very high scores. In international terms, New Zealand Year 5 science achievement is mediocre, and although it is significantly higher than 13 of the 36 countries participating in TIMSS at the middle primary level, it is also significantly lower than 21 of the 36 countries.

Year 5 students continue to demonstrate relative strengths in aspects of science. They tend to perform relatively better on earth science questions compared to life and physical science. Students also perform relatively better on questions that involve demonstrating knowledge compared to applying knowledge or reasoning.

Achievement by background characteristics

There were high and low performers among boys and girls, with no gender differences in average mathematics or science performance. Similarly, there were high and low performers in all ethnic groups. However, Asian students achieved higher in mathematics, on average, than Päkehä/European and both these groups achieved higher scores on average than Mäori and Pasifika students. The pattern was slightly different for science achievement, with Päkehä/European and Asian students having similar science achievement, on average, and higher mean science achievement than Mäori and Pasifika students. Mäori students had higher mean mathematics and science achievement than Pasifika students.
Mathematics and science achievement was higher, on average, among students:

· who regularly spoke English at home;

· who were born in New Zealand;

· who were from higher socio-economic backgrounds;

· whose school community had a lower level of economic disadvantage; and

· who reported a small or moderate amount of time in out-of-school leisure activities.
School context of mathematics and science achievement

Key results from the TIMSS 2006/07 school context report show that while New Zealand Year 5 students spent about the same amount of time a year on average doing mathematics as they did in 2002, they spent considerably less time doing science.

Principals in New Zealand spent close to half of their time on administrative duties, one of the highest proportions reported among participating countries. Larger schools generally took more time to administer than smaller schools.

A lack of science resources was more of a problem than mathematics resources. A lack of science laboratory equipment and materials was the resource most commonly reported by New Zealand principals as having a negative impact on instructional capability in science.

Relatively more New Zealand students reported experiencing negative behaviours in the month prior to testing compared to students in other countries. Achievement was higher among students attending schools rated by their principals as having a positive or safe environment.

Focus of this report

This report is the fourth in the New Zealand reporting series. In addition to data on achievement in mathematics and science, TIMSS collects a vast amount of contextual information, including responses to questions about the school gathered from teachers, school principals and students. This report focuses on those responses to questions about teaching and examines characteristics of teachers, including their preparedness to teach mathematics and science, teaching activities that take place within mathematics and science lessons, resources, and teacher attitudes and perceptions. The relationships between some classroom context variables and mathematics and science achievements are also examined.
This report provides comprehensive coverage of background questions about teaching and learning from TIMSS 2006/07. Comparisons with previous cycles are also presented where possible.

As part of the analyses for this report, responses of New Zealand students, teachers, and principals were compared with those in the other 35 participating countries. However, not all countries are presented in tables or discussed in the text. Countries presented in tables include English-speaking countries, high-performing countries, and Norway and the Netherlands. English-speaking countries include Australia, England, Scotland, and the United States, with Singapore also testing in English. High-performing countries include Chinese Taipei, Singapore, Hong Kong SAR, Japan, and the Russian Federation, for both mathematics and science, with Kazakhstan performing well in mathematics but not as well in science. Tables generally rank countries from highest to lowest on the measure being examined.
Where possible, tables include standard errors to allow the reader to draw valid conclusions about the population of Year 5 students. The appendix of this report contains additional tables and standard errors.

This report illustrates relationships between variables but does not attempt to demonstrate causal links between particular school contexts and student achievements. In most instances, unless otherwise stated, reported percentages are the percentages of Year 5 students rather than the percentages of schools or percentages of teachers. That is, classroom context characteristics are described as attributes of students rather than attributes of classes. Note also that where students were in multi-level classes, for example a class containing both Year 5 and Year 6 students, only Year 5 students participated in the study.

Value of examining classroom context

One of the useful aspects of TIMSS is that it examines student achievement within the classroom and school context, where individual learning takes place. A student brings a personal context with them to school, including previous experiences, family support for learning, socio-economic background, cultural experiences and personal preferences and interests. This report focuses on just one aspect that can influence student learning, the teaching and learning context.

‘What teachers do, and how well they do it, matters. The quality of teaching can influence the effectiveness of the learner’s participation, involvement, and achievement’ (Education Review Office, 2009).

The 2003 Best Evidence Synthesis identified the key role of quality teaching as ‘the most influential point of leverage on student outcomes’ (Alton-Lee, 2003). The evidence shows that classrooms are far more important than schools in determining student performance at school, with up to 59 percent of variance in student performance being attributable to differences between teachers and classes.

The classroom and teaching context within which Year 5 students’ learning takes place in New Zealand is worth examining and reflecting on. Are there policies at a national level that could help change learning dynamics? Are there things teachers can do to contribute to improved learning? This report examines some of the aspects of the classroom context where students’ mathematics and science learning takes place and provides school staff and policy makers with empirical evidence to help make informed decisions.
Background

Characteristics of mathematics and science teachers

Gender

The majority of primary school teachers around the world are women. In New Zealand, around three-quarters of Year 5 students were taught mathematics and science by female teachers, as shown in Table 1. Across the TIMSS countries, the percentage of students taught mathematics and science by female teachers in 2006/07 was 79 percent. In Italy, Slovenia and most of the Eastern European countries, over 95% of students were taught mathematics and science by female teachers. In contrast, at least half of the students in Denmark, Morocco, and Yemen were taught by male teachers.

Table 1:
Gender of Year 5 teachers (by percent of students) in TIMSS 2006/07
	Country
	Mathematics
	
	Country
	Science

	
	Female
	Male
	
	
	Female
	Male

	Russian Federation
	99
	 1
	
	Russian Federation
	99
	 1

	Kazakhstan
	94
	 6
	
	Kazakhstan
	94
	 6

	Scotland
	92
	 8
	
	Scotland
	92
	 8

	United States
	88
	12
	
	United States
	88
	12

	Norway
	82
	18
	
	Norway
	82
	18

	Australia
	80
	20
	
	Australia
	77
	23

	New Zealand
	75
	25
	
	New Zealand
	76
	24

	Chinese Taipei
	75
	25
	
	Singapore
	72
	28

	England
	69
	31
	
	Hong Kong SAR
	71
	29

	Singapore
	67
	33
	
	England
	70
	30

	Japan
	65
	35
	
	Chinese Taipei
	65
	35

	Hong Kong SAR
	59
	41
	
	Japan
	62
	38

	Netherlands
	58
	42
	
	Netherlands
	58
	42

	International Avg.
	79
	21
	
	International Avg.
	79
	21


Note:
Standard errors are not presented here for ease of reading but can be found in Table 32 in the Appendix.

Source:
Adapted from Exhibits 6.1 Mullis, Martin and Foy & 6.1, Martin, Mullis and Foy, 2008.
Age and teaching experience

The profile of primary school teachers varies in both age and experience across countries. On average, New Zealand mathematics and science teachers were a little younger and had less experience than teachers in many countries. Just over half of New Zealand students were taught mathematics and science by teachers under 40 years of age (around 56%), compared with around 47 percent across all of the TIMSS countries. On average, New Zealand TIMSS teachers had 11 years of teaching experience at the time of the study, the same as in 2003, and somewhat less than the international average of 17 years experience (see Table 2).

Table 2:
Average number of years teaching, mathematics and science teachers

	Country
	Mathematics
	
	Country
	Science

	
	Average years teaching 
	Difference 
from 2003 
	
	
	Average years 
teaching 
	Difference 
from 2003 

	Russian Federation
	21
	(0.5)
	1
	(0.9)
	
	Russian Federation
	21
	(0.5)
	1
	(0.9)

	Japan
	19
	(0.8)
	0
	(1.1)
	
	Japan
	19
	(0.8)
	-1
	(1.1)

	Netherlands
	18
	(1.0)
	2
	(1.5)
	
	Netherlands
	18
	(1.0)
	2
	(1.5)

	Kazakhstan
	18
	(0.9)
	n/a
	
	Kazakhstan
	18
	(0.9)
	n/a

	Norway
	17
	(0.8)
	1
	(1.3)
	
	Norway
	17
	(0.8)
	1
	(1.3)

	Australia
	17
	(1.0)
	0
	(1.3)
	
	Australia
	17
	(0.9)
	0
	(1.2)

	Scotland
	15
	(0.9)
	-1
	(1.3)
	
	Scotland
	15
	(0.9)
	0
	(1.3)

	United States
	14
	(0.4)
	0
	(0.7)
	
	United States
	13
	(0.5)
	0
	(0.8)

	Hong Kong SAR
	12
	(0.8)
	-1
	(1.3)
	
	Chinese Taipei
	12
	(0.7)
	-1
	(1.2)

	Chinese Taipei
	12
	(0.7)
	1
	(1.0)
	
	New Zealand
	11
	(0.6)
	0
	(0.9)

	New Zealand
	11
	(0.6)
	0
	(0.8)
	
	Hong Kong SAR
	11
	(0.8)
	-2
	(1.3)

	England
	11
	(0.8)
	-2
	(1.2)
	
	England
	11
	(0.7)
	-2
	(1.2)

	Singapore
	10
	(0.6)
	-1
	(1.1)
	
	Singapore
	9
	(0.6)
	-1
	(1.0)

	International Avg.
	17
	(0.1)
	
	
	
	International Avg.
	17
	(0.1)
	
	


Note:
n/a indicates that the country did not participate in the 2002/03 study at this level.
Standard errors are presented in parentheses.

Source:
Adapted from Exhibits 6.1 Mullis, Martin and Foy & 6.1, Martin, Mullis and Foy, 2008.
Educational qualifications 

As shown in Table 3, 75 percent of Year 5 students in New Zealand were taught mathematics and science by teachers who had completed a degree or postgraduate degree at university. Internationally, 70 percent of TIMSS students had teachers with university degrees or postgraduate degrees, with a higher proportion of teachers having postgraduate degrees on average than in New Zealand. The results of this study do not show any clear links between teachers’ educational qualifications and achievement of their students in mathematics and science.

A teacher’s education level may be related to the way teacher training is organised within their country. Among comparative countries, around a third of TIMSS students in Kazakhstan, Singapore and the Russian Federation were taught by teachers who had completed post-secondary education but not at university. In contrast, in Australia, the Czech Republic, Georgia, the Slovak Republic, and the United States, at least 40 percent of students were taught by teachers with a postgraduate degree.
Currently in New Zealand, 15 educational institutions provide teacher training for primary school teachers, either as part of a university degree course, or as a postgraduate diploma. While university is the most common provider of teacher education, postgraduate training is also available through wänanga and private training establishments.

Table 3: 
Highest level of education of Year 5 teachers (by percent of students)

	Teachers’ highest level of education
	Mathematics
	
	Science

	
	New Zealand
	International Avg.
	
	New Zealand
	International Avg.

	Completed postgraduate university degree/diploma
	9
	(1.3)
	17
	(0.3)
	
	10
	(1.7)
	17
	(0.3)

	Completed university (but not postgraduate degree)
	66
	(2.7)
	53
	(0.5)
	
	65
	(2.8)
	53
	(0.5)

	Completed post-secondary education 
	25
	(2.2)
	18
	(0.4)
	
	25
	(2.2)
	18
	(0.4)

	Completed upper secondary school
	 0
	(0.0)
	11
	(0.3)
	
	0
	(0.0)
	11
	(0.3)

	Did not complete upper secondary school
	 0
	(0.0)
	 1
	(0.1)
	
	0
	(0.0)
	1
	(0.1)


Note:
Standard errors are presented in parentheses.

Source:
Adapted from Exhibits 6.2 Mullis, Martin and Foy, 2008 & 6.2 Martin, Mullis and Foy, 2008.
In New Zealand, primary teachers are expected to be able to teach all subjects covered under the primary curriculum and opportunities to teach in particular subject areas are limited. In New Zealand only 14 percent of students were taught mathematics by teachers who had a post-secondary major or specialisation in mathematics, which is quite low compared with the international average of 39 percent.

New Zealand primary teachers are also unlikely to have specialised in science at post-secondary level. Only 13 percent of our students’ teachers were science graduates compared with 37 percent across the TIMSS countries.

Professional development 

Opportunities for teachers to engage in professional learning and development can have substantial impact on student learning (Timperley, Wilson, Barrar and Fung, 2007). TIMSS asked teachers to indicate their participation in professional development across the six areas listed in Table 4 for the two years prior to the TIMSS 2006/07 assessment.
Mathematics

New Zealand had one of the highest levels of participation in professional development in mathematics. In five of the six areas examined (see Table 4), the percentage of students taught by teachers who had taken part in professional development in the previous two years was much higher than average participation reported across the TIMSS countries. Highest participation levels for mathematics were in content, pedagogy/instruction, and curriculum, whilst a smaller proportion of teachers had taken part in courses about integrating information technology into mathematics.

As well as asking the same questions across all countries, participation in TIMSS gives individual countries the opportunity to ask their teachers about things specific to the local education system. New Zealand took the opportunity to ask about participation in Numeracy Development Projects (NDPs). Responses show that 86 percent of students had teachers who had taken part in professional development courses in the Advanced Numeracy Project. Thus, the high level of participation in professional development among New Zealand teachers will be mainly due to the Numeracy Development Projects (NDPs).

Science

It is less common for teachers to undertake professional development in science than in mathematics, both in New Zealand and overseas. Forty-seven percent of students had teachers who had completed a course in improving students’ critical thinking and inquiry skills, but overall New Zealand had low levels of participation in science-based courses relative to other TIMSS countries (see Table 4). In the other five topics listed, less than 20 percent of students had teachers who had taken courses in these topics. These results reflect the focus in recent years, in the New Zealand primary education system, on improving numeracy and literacy skills.

Table 4:
Teachers’ participation in professional development in the past two years (by percent of students)

	Area of professional development – mathematics
	New Zealand
	International Avg.

	Mathematics content
	83
	(2.1)
	42
	(0.6)

	Mathematics pedagogy/instruction
	76
	(2.4)
	47
	(0.6)

	Mathematics curriculum
	78
	(2.1)
	40
	(0.6)

	Integrating information technology into mathematics
	26
	(2.4)
	29
	(0.5)

	Improving students’ critical thinking or problem solving skills
	54
	(2.7)
	40
	(0.6)

	Mathematics assessment
	64
	(2.6)
	37
	(0.6)

	Area of professional development – science
	
	
	
	

	Science content
	14
	(1.9)
	34
	(0.6)

	Science pedagogy/instruction
	12
	(1.6)
	35
	(0.6)

	Science curriculum
	17
	(1.9)
	31
	(0.5)

	Integrating information technology into science
	19
	(2.3)
	24
	(0.5)

	Improving students’ critical thinking or problem solving skills
	47
	(2.7)
	33
	(0.6)

	Science assessment
	11
	(1.7)
	28
	(0.5)


Note:
Standard errors are presented in parentheses.
Source:
Adapted from Exhibits 6.4 Mullis, Martin and Foy, 2008 & 6.5, Martin,  Mullis and Foy, 2008.
Teachers’ preparedness to teach mathematics

Teachers were generally positive about their preparedness to teach mathematics. Specifically, teachers were asked how well prepared they felt to teach 20 topics in the TIMSS framework with the response options: very well prepared, somewhat prepared, not well prepared. Table 5 summarises teachers’ responses to this question. Most New Zealand teachers (i.e. the teachers of 77% of students) reported that they felt ‘very well prepared’ to teach all of the three content domains in mathematics. Teachers felt most prepared teaching in the area of data display but less so in geometric shapes and measures. Across all 20 mathematics topics, the proportions of teachers who felt well prepared in many other countries in TIMSS were similar to New Zealand (72% on average internationally). However, it is interesting to note that only 35% of Japanese students were taught by teachers who felt very well prepared to teach mathematics.

Of the 10 topics in the number domain, New Zealand teachers felt more prepared to teach whole numbers, number sentences and number patterns (more than 80% of students) than adding and subtracting involving fractions and decimals (just over 60% of students).
As mentioned earlier, teachers were generally less confident in the area of geometric shapes and measures. Within this domain, teachers felt they were more prepared to teach students about finding area and perimeters with 76 percent of students taught by teachers who felt very prepared in this topic. Teachers were least confident teaching comparing and drawing angles (55% of students).

More New Zealand teachers felt prepared to teach data display topics than number or geometric shapes and measures; 86 percent of students were taught by teachers who felt very well prepared in this topic area.

Table 5:
Teachers’ preparedness to teach mathematics (by percent of students)

	Area
	Proportion of students whose teachers felt very well prepared

	
	New Zealand
	International Avg.

	All mathematics (20 topics)
	77
	(1.4)
	72 
	(0.4)

	Number (10 topics)
	76
	(1.8)
	77
	(0.4)

	Geometric shapes and measures (7 topics)
	69
	(1.9)
	68
	(0.4)

	Data display (3 topics)
	86
	(1.5)
	71
	(0.5)


Note:
Standard errors are presented in parentheses.

Source:
Adapted from Exhibit 6.6 Mullis, Martin and Foy, 2008.
Teachers’ preparedness to teach science

Teachers were less positive about their preparedness to teach science topics compared with mathematics. The question was the same as mathematics, with 22 topics from the TIMSS framework listed. Table 6 summarises the teachers’ responses to this question. As mentioned earlier, teachers are less likely to receive professional development opportunities in science than in mathematics, which may be a contributing factor, as professional development is likely to help teachers develop confidence in teaching science.

In New Zealand, only 42 percent of the Year 5 students in the TIMSS study had teachers who felt ‘very well prepared’ to teach the science topics, on average. Internationally teachers also felt less prepared to teach the science topics than mathematics, but were more positive than New Zealand teachers (54% of students on average internationally).

Of the three content areas in science: life science, physical science, and Earth science, teachers felt most confident teaching Earth science topics (48% on average). Within Earth science, the strongest topic area was the solar system (57%) whereas teachers were least confident about the topic of fossils of animals and plants (32%).
Within life science topics, teachers were most confident about teaching changes in environments with 52 percent of students taught by teachers who felt very prepared for this topic, and least confident with the topic of major body structures and their function in humans and other organisms (36% of students).

The weakest subject area for teachers was physical science; on average, 35 percent of students were taught by teachers who felt very prepared to teach topics in this domain. The strongest topic was common energy sources/forms and their practical uses (44%), and the weakest topic was forming and separating mixtures (21%).

Table 6:
Teachers’ preparedness to teach science (by percent of students)
	Area
	Proportion of students whose teachers felt very well prepared

	
	New Zealand
	International Avg.

	All science (22 topics)
	42
	(2.0)
	54
	(0.4)

	Life science (6 topics)
	44
	(2.5)
	59
	(0.5)

	Physical science (9 topics)
	35
	(2.0)
	46
	(0.5)

	Earth science (7 topics)
	48
	(2.2)
	56
	(0.5)


Note:
Standard errors are presented in parentheses.

Source:
Adapted from Exhibit 6.7 Martin, Mullis and Foy, 2008.
Relationship between teachers’ preparedness and student achievement

The relationship between teachers’ preparedness to teach mathematics and science and students’ achievements in these subjects was not clear-cut among countries in TIMSS. Some of the countries whose teachers reported high levels of preparedness, overall, had relatively low student achievement. In contrast, some of the countries with relatively high student achievement had relatively low proportions of teachers who felt very well prepared to teach mathematics and science. For example, only 23 percent of Japanese students had teachers who felt very well prepared to teach science. However, the average achievement of Japanese students was high compared to other countries. This indicates that there may be some cultural aspect to responses about preparedness.

Of concern, however, is the relatively low proportion of New Zealand students who had teachers who felt very well prepared compared to countries with similar cultural backgrounds. New Zealand had the lowest levels of reported teacher preparedness across English-speaking countries as well as the lowest achievement (see Table 7).

Table 7:
Teachers’ preparedness to teach by achievement for selected countries
	Country
	Mathematics
	
	Country
	Science

	
	Teachers report they are ‘very well prepared’
	Mean achievement
	
	
	Teachers report they are ‘very well prepared’
	Mean achievement

	Scotland
	91
	(1.5)
	492
	(2.3)
	
	England
	68
	(2.5)
	542
	2.9

	United States
	90
	(0.9)
	525
	(2.3)
	
	United States
	63
	(1.5)
	539
	2.7

	England
	89
	(1.4)
	537
	(2.3)
	
	Chinese Taipei
	59
	(2.7)
	557
	2

	Singapore
	85
	(1.5)
	576
	(1.7)
	
	Singapore
	53
	(1.9)
	587
	4.1

	Norway
	84
	(1.4)
	469
	(2.9)
	
	Norway
	52
	(2.5)
	477
	3.5

	Australia
	81
	(1.9)
	510
	(3.5)
	
	Scotland
	51
	(3.0)
	500
	2.3

	New Zealand
	77
	(1.4)
	486
	(2.8)
	
	Australia
	46
	(3.0)
	527
	3.3

	Netherlands
	73
	(2.9)
	530
	(2.4)
	
	New Zealand
	42
	(2.0)
	504
	2.6

	Chinese Taipei
	61
	(3.6)
	568
	(2.1)
	
	Hong Kong SAR
	29
	(3.1)
	554
	3.5

	Hong Kong SAR
	57
	(3.0)
	599
	(3.7)
	
	Netherlands
	27
	(2.6)
	523
	2.6

	Japan
	35
	(2.5)
	549
	(7.1)
	
	Japan
	23
	(2.2)
	548
	2.1

	Kazakhstan
	-
	-
	544
	(4.9)
	
	Kazakhstan
	-
	-
	533
	5.6

	Russian Federation
	-
	-
	541
	(2.9)
	
	Russian Federation
	-
	-
	546
	4.8

	International Avg.
	72
	(0.4)
	500
	
	International Avg.
	54
	(0.4)
	500


Note:
Standard errors are presented in parentheses.

Source:
Adapted from Exhibits 1.1 & 6.6 Mullis, Martin and Foy, 2008, and Exhibits 1.1 & 6.7 Martin, Mullis and Foy, 2008.
Classroom characteristics

Classroom size

TIMSS asked teachers about the size of their mathematics and science classes, as larger or smaller classes can influence how the teacher chooses to teach mathematics and science topics. At Year 5, students tend to have the same teacher for both mathematics and science. Average class size in New Zealand was 26 students in 2006/07, the same as the international average. In the majority of countries, students were in medium-sized classes (defined as those with 20 to 32 students), with notable exceptions including Singapore, Hong Kong SAR, Yemen, Chinese Taipei, Colombia and Japan, all of which had average class sizes of more than 30 students.

Class sizes in New Zealand have decreased since the first cycle of TIMSS. In 1994 the average class size was 29 students, significantly higher than 26 students in 2006/07. It is difficult to disentangle the relationship between class size and achievement. For example, in some countries smaller classes tend to be in rural areas where there are fewer resources, and larger classes in urban areas with more resources. Remedial classes may also be smaller. However, TIMSS studies repeatedly show that high performing Asian countries, such as Singapore and Hong Kong SAR, have some of the largest class sizes. For example, in Singapore, 94 percent of all students are in large classes (defined as those with more than 32 students).

Teaching mathematics

Time spent teaching mathematics

According to their teachers, New Zealand Year 5 students spent around 16 percent of total instructional time, on average, on mathematics tasks per week in 2006/07 – about the same as the average for all participating countries (see Table 8). This was a significant increase of one percentage point since the previous cycle of TIMSS in 2002/03. Over the school year, New Zealand teachers reported spending 148 hours, on average, a year on mathematics – slightly more than the international average of 144 hours and 6 hours more per year than in 2002/03.

As with class size, the relationship between the amount of instructional time and student achievement is complex. While countries with higher hours of instruction tended to be among the higher achieving, there were also high-achieving countries with relatively fewer hours of instruction than average as shown in Figure 1. For example, Chinese Taipei is one of the top performing countries in mathematics, but its teachers only spent an average of 13 percent of classroom time on mathematics, or 112 hours per year. Chinese Taipei has other aspects of its education system that ‘make up’ for the lack of hours of instruction. For example, teachers in Chinese Taipei usually assign more mathematics homework per week than New Zealand teachers (homework is discussed in more detail later in this report). Also, lower achieving students in Chinese Taipei are assigned a tutor to teach them after school.

Table 8:
Mathematics instructional time for selected countries in TIMSS 2006/07

	Country 
	Yearly hours of instructional time
for mathematics
	Mathematics instructional time as a percent of total 
	Difference in percentage from 2002/03
	Mean
mathematics score

	Singapore 
	201
	(0.8)
	21
	(0.1)
	3
	(
	599
	(3.7)

	England 
	183
	(2.1)
	19
	(0.2)
	-
	 
	541
	(2.9)

	Scotland 
	181
	(2.7)
	19
	(0.3)
	0
	 
	494
	(2.2)

	Netherlands 
	179
	(4.6)
	16
	(0.4)
	0
	 
	535
	(2.1)

	Australia 
	174
	(5.4)
	18
	(0.5)
	0
	 
	516
	(3.5)

	United States 
	171
	(3.7)
	16
	(0.4)
	2
	(
	529
	(2.4)

	Hong Kong SAR
	150
	(3.4)
	15
	(0.4)
	1
	 
	607
	(3.6)

	New Zealand 
	148
	(1.8)
	16
	(0.2)
	1
	(
	492
	(2.3)

	Japan 
	136
	(1.2)
	16
	(0.2)
	3
	(
	568
	(2.1)

	Kazakhstan 
	133
	(1.7)
	18
	(0.3)
	n/a
	 
	549
	(7.1)

	Norway 
	115
	(2.5)
	13
	(0.3)
	1
	 
	473
	(2.5)

	Chinese Taipei
	112
	(2.6)
	13
	(0.3)
	2
	(
	576
	(1.7)

	Russian Federation 
	110
	(1.3)
	17
	(0.2)
	3
	(
	544
	(4.9)

	International Avg.
	144
	(0.5)
	16
	(0.1)
	 
	 
	500


Note:
A dash (-) indicates comparable data are not available.
n/a indicates that the country did not participate in the 2002/03 study at this level.
Standard errors are presented in parentheses. 
( indicates that the change between 2002/03 and 2006/07 was statistically significant.

Source:
Adapted from Exhibits 5.1 & 5.2 Mullis, Martin and Foy, 2008.
Figure 1: 
Mathematics instructional time by mean mathematics achievement for selected countries
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Note:
This is a graphical representation of the data in Table 8.
Time spent on mathematics content domains

TIMSS divides Year 5 mathematics content into three domains: number, geometric shapes and measures, and data display. Note that number is defined in TIMSS as including both number and algebra, and the New Zealand curriculum combines both of these topics in the number and algebra strand. Although New Zealand teachers reported spending two-thirds (66%) of their mathematics instruction time on number, more time than any other country in TIMSS (50% on average), student performance was relatively poor. Number was the only domain where New Zealand scored significantly lower than the TIMSS scale average of 500 (see Caygill, Lang, and Cowles, 2010 for a more detailed discussion on the learning of number concepts in English-speaking countries).

The amount of instructional time spent on the other two domains, geometric shapes and measures and data display was relatively small (30%), compared with both number and other TIMSS countries (40% – see Table 9). However, New Zealand students scored around the international average in geometric shapes and measures and significantly above the average in data display.

Table 9:
Mathematics instructional time per year by content domain, for selected countries in TIMSS 2006/07

	Country
	Number
	
	Geometric shapes and measures
	
	Data display

	
	Percent of time per year
	Mean scale score
	
	Percent of time per year
	Mean scale score
	
	Percent of time per year
	Mean scale score

	New Zealand 
	66
	478
	
	17
	502
	
	13
	513

	Netherlands 
	64
	535
	
	14
	522
	
	16
	543

	Norway 
	61
	461
	
	24
	490
	
	11
	487

	Australia 
	57
	496
	
	22
	536
	
	15
	534

	Scotland 
	56
	481
	
	21
	503
	
	16
	516

	England 
	56
	531
	
	22
	548
	
	18
	547

	Singapore 
	55
	611
	
	27
	570
	
	14
	583

	United States 
	54
	524
	
	20
	522
	
	19
	543

	Chinese Taipei
	53
	581
	
	28
	556
	
	14
	567

	Hong Kong SAR
	53
	606
	
	29
	599
	
	15
	585

	Japan 
	49
	561
	
	29
	566
	
	18
	578

	Kazakhstan
	-
	556
	
	-
	542
	
	-
	522

	Russian Federation
	-
	546
	
	-
	538
	
	-
	530

	International Avg.
	50
	500
	
	24
	500
	
	16
	500


Note:
A dash (-) indicates comparable data are not available. 
Standard errors are not presented here for ease of reading but can be found in Table 33 in the Appendix.
Total time may not add to 100 percent as the ‘Other’ category is not included in table.

Source:
Adapted from Exhibits 5.2 & 5.3 Mullis, Martin and Foy, 2008.

Coverage of mathematics topics

Teachers provided information on mathematics topics taught to Year 5 students prior to or during the year of the TIMSS assessment. For each of 35 topics, teachers were asked if the topics were: mostly taught before this year, mostly taught this year, or not yet taught or just introduced. On average, 73 percent of New Zealand students had been taught all 35 topics listed in the questionnaire, compared to 66 percent across all countries. Data display topics were covered during or before the testing year by 82 percent of students, followed by number (72%) and geometric shapes and measures (64%). Across the three content domains, there were no clear relationships between percentage of topics taught and student achievement. For example, Japanese students achieve well above the international average in mathematics despite having covered just over half of the topics listed, and although New Zealand students had covered around three-quarters of the number topics by the time of testing, their performance was significantly below the international average.
Mathematics topics covered by fewer than half of all New Zealand students were:

· Adding and subtracting with decimals (40%);
· Describing relationships between adjacent terms in a sequence (47%);

· Comparing angles by size and drawing angles (e.g. a right angle, angles larger or smaller than a right angle) (32%); and
· Using informal co-ordinate systems to locate points in a plane (47%).

For a complete list of topics and coverage please refer to Table 34 in the Appendix.

Mathematics homework 

Students often do extra mathematics in out-of-school time, although Year 5 students are not routinely assigned homework in all countries. In fact, only ten countries
 had specific policies about Year 5 mathematics homework in 2006/07. The relationship between homework and student achievement is not straightforward. For example, homework may be a remedial task for students who are weak at mathematics, and higher-ability students may be quicker at completing homework. Results varied by country but New Zealand students who reported doing more homework tended to do less well in mathematics.

TIMSS constructed an index from student responses to questions about the frequency of mathematics homework assigned per week and the amount of time spent on it. 
 More than half of all New Zealand students reported doing little mathematics homework (at the low level of the index), compared with around one in five students internationally. Australia, Sweden, England, Scotland and the Netherlands had more than half of their students at the low level, whilst Kazakhstan, Singapore and the Russian Federation had at least one third of their students at the high level of the index.

Teachers were asked about the mathematics homework they assigned to their classes. Most New Zealand teachers (84%) placed a low emphasis on homework.
 Only one-third of all TIMSS students, on average internationally, had teachers who placed a low emphasis on homework.

There was no clear relationship between teachers’ emphasis on homework and mathematics achievement, possibly because of the complexity of untangling the effect of ability of students and the purpose of assigning the homework. This does not imply that homework should be omitted from New Zealand classrooms or indeed classrooms worldwide. Rather research on the impact of homework needs to focus on the purpose of homework and what is learnt from the homework as well as the amount of homework.
Mathematics teaching activities

Within any given mathematics lesson, a variety of activities may take place in order to ensure children learn the desired content or skill. Teachers were asked to estimate the proportion of time spent in a typical week of mathematics lessons on each of eight activities: 

· reviewing homework;
· listening to lecture-style presentations;
· working on problems with teacher guidance;
· working on problems on their own without teacher guidance;
· listening to the teacher re-teaching and clarifying content or procedures;
· taking tests or quizzes;
· participating in classroom management tasks not related to the lesson’s content or purpose (e.g., interruptions and keeping order); and 

· other student activities.

The most common activities, on average, for New Zealand Year 5 students were working on problems either with or without teacher guidance; around 60 percent of time was spent on these two activities combined (see Table 10). Students spent most of the remaining time listening to the teacher presenting material or clarifying and re-teaching content and procedures. A similar pattern was observed across many of the countries in TIMSS, although listening to the teacher give lecture-style presentations was much more common in Hong Kong SAR and Chinese Taipei.

Table 10:
Proportion of time spent on teaching activities during mathematics lessons for selected countries in TIMSS 2006/07

	Country
	Home-
work review
	Listening to teacher
	Teacher-guided working on problems
	Working on problems on their own
	Listening
 to teacher re-teach or clarify
	Taking tests or quizzes
	Non-mathe​matics activities
	Other

	Singapore
	14
	19
	18
	17
	11
	 8
	6
	6

	Chinese Taipei
	10
	35
	15
	11
	11
	 9
	4
	3

	Kazakhstan
	10
	17
	17
	21
	10
	16
	3
	5

	United States
	 9
	17
	25
	20
	11
	 9
	4
	4

	Russian Federation
	 9
	13
	22
	23
	 9
	18
	1
	5

	Hong Kong SAR
	 8
	38
	16
	13
	 9
	 6
	4
	5

	Norway
	 8
	17
	21
	32
	11
	 6
	3
	3

	Scotland
	 6
	22
	19
	30
	10
	 5
	4
	6

	England
	 5
	16
	24
	32
	12
	 4
	3
	4

	Australia
	 5
	12
	29
	24
	13
	 7
	5
	5

	Japan
	 4
	19
	29
	18
	15
	 9
	2
	3

	Netherlands
	 3
	13
	19
	39
	12
	 7
	4
	4

	New Zealand
	 3
	 7
	31
	28
	13
	 6
	5
	7

	International Avg.
	 9
	16
	21
	22
	13
	10
	4
	5


Note:
Standard errors are not presented here for ease of reading but can be found in Table 35 in the Appendix. 
Proportions in each row should add to 100%; inconsistencies are due to rounding.

Source:
Adapted from Exhibit 7.9 Mullis, Martin and Foy, 2008.
This question was first asked in TIMSS 2002/03. There has been little change in the proportions of time Year 5 students spent on each of the activities during mathematics lessons since 2002/03.

Learning activities in mathematics lessons 

The previous section examined the mix of different teaching activities during a week of lessons from the teachers’ perspective. This section examines mathematics lessons from a slightly different perspective, looking at the frequency of learning activities that take place within mathematics lessons from both the teacher and student perspective. The questions examine content specific activities, such as working on fractions and decimals, as well as cognitive activities, such as memorising how to solve problems. The response categories for this question were: almost every lesson, about half the lessons, some lessons and never. Table 10 lists all the activities teachers and students were asked about with responses for almost every lesson and about half the lessons combined.

Eighty-four percent of New Zealand Year 5 students were in classes where teachers reported students practised adding, subtracting, multiplying, and dividing without using a calculator during at least half of lessons. This is consistent with the finding that students spend two-thirds of their time on number topics, including algebraic content. Writing equations for word problems (37% at least half of lessons) and working on fractions and decimals (21% at least half of lessons) are the next most common content areas. Although number activities were also the most common activities from the point of view of students, students were much more likely to report measuring things, making charts, graphs, and tables, and learning about shapes than their teachers.

In terms of cognitive activities, the questions asked of students and teachers had only two common activities: explaining answers and memorising (although the wording was slightly different). According to teachers, the cognitive emphasis in their lessons was on getting students to explain answers and to relate mathematics lessons to their daily lives, rather than memorising formulas and procedures. Students, however, perceived that they did rather a lot of memorising and a little less of explaining their answers.

Table 11:
Teacher and student reports of the frequency of learning activities in 
mathematics lessons

	Activity
	Mathematics teachers
	
	Activity
	Students

	
	% of students whose teachers reported these activities happen in about half the lessons or more 
	
	
	% of students who reported these activities happen in about half the lessons or more

	Practise adding, subtracting, multiplying, and dividing without using a calculator
	84
	(1.8)
	
	I practise adding, subtracting, multiplying, and dividing without using a calculator
	75
	(0.9)

	Work on fractions and decimals
	21
	(2.2)
	
	I work on fractions and decimals
	58
	(0.9)

	Measure things in the classroom and around the school
	3
	(0.7)
	
	I measure things in the classroom and around the school
	24
	(1.0)

	Make tables, charts, or graphs
	5
	(1.0)
	
	I make tables, charts, or graphs
	43
	(1.0)

	Learn about shapes such as circles, triangles, rectangles, and cubes
	4
	(1.3)
	
	I learn about shapes such as circles, triangles, rectangles, and cubes
	53
	(1.4)

	Write equations for word problems
	37
	(2.8)
	
	No comparable statement
	
	

	Explain their answers
	91
	(1.8)
	
	I explain my answers
	67
	(1.0)

	Memorise formulas and procedures
	13
	(2.2)
	
	I memorise how to solve problems
	78
	(0.9)

	Relate what they are learning in mathematics to their daily life
	72
	(2.5)
	
	No comparable statement
	
	

	No comparable statement
	
	
	
	I work on problems on my own
	74
	(0.8)

	No comparable statement
	
	
	
	I work with other students in small groups
	75
	(1.0)


Note:
Standard errors are presented in parentheses. 
For most statements in the student questionnaire there are similar statements in the teacher questionnaire – where there is no comparable statement this is indicated.
Getting students to explain their answers and practise adding, subtracting, multiplying, and dividing without using a calculator were also the two most common activities reported by teachers across most of the English-speaking and high-performing countries. An interesting exception was Chinese Taipei and Japan where writing equations for word problems was a very common activity reported by teachers.

None of these statements showed a clear link with achievement. A possible explanation for this is that it is not necessarily the doing of activities that is important as much as how they are done and what is learnt during the activity. For example, if students are able to explain an underlying mathematical concept and understand how it applies to a range of increasingly complex problems they are demonstrating more learning than if they are only explaining very simple problems or explaining in a simple way.

Trends in mathematics activities

For most of the activities there has been little change since 2002, according to their teachers, in the frequency of students doing each of the activities, with the exception of how often teachers ask students to explain their answers. Students were more likely to be in classes where students are asked to give explanations almost every lesson in 2006 (up from 51% in 2002 to 71% in 2006). This change may be attributable to the professional development work of the Numeracy Development Projects which emphasise thinking and understanding.

Mathematics curriculum levels

New Zealand teachers were asked at which level of the Mathematics in the New Zealand Curriculum (MiNZC)
 most of their TIMSS students were currently working for each of the strands: number, algebra, measurement, geometry, and statistics.
 Teachers’ responses were assigned to each individual student in the class for analysis purposes. The majority of Year 5 students were working at Level 3 of the curriculum, but there were still a significant number of students in classes working at Level 2, particularly in the algebra and measurement strands.

Students whose classes are working at higher levels of the curriculum have higher achievement on average across the TIMSS content domains. However, we are not suggesting there is a causal link between higher achievement and working at the higher level. It is interesting to look at these results in an international context and observe that if only those students working at Level 3 of the curriculum were included in the TIMSS testing, New Zealand’s overall mathematics score would still have been below that of the high-performing countries, Singapore, Chinese Taipei, Hong Kong SAR, and Japan. For example, the mean score for Singaporean students on the number domain was 611 scale score points, while New Zealand students whose classes were working mostly at Level 3 had a mean score of 501 scale score points. For more information on this topic see Caygill and Kirkham (2008).

Teaching Science  

Time spent teaching science

The teaching of science is more varied across countries than the teaching of mathematics. Internationally, around three-quarters of all students (78%) learnt science as a separate curriculum area or subject, but this average masks a wide variation across individual countries. For example, in Kazakhstan science was a stand-alone subject for all students but in Norway all of the TIMSS science lessons were integrated with other subjects. Science was a separate subject for fewer than half (42%) of New Zealand Year 5 students in 2006, which was relatively low by comparison to the international average. At this level of the curriculum, science is often taught as part of a specific topic or focus area.

All of the countries that took part in TIMSS 2006/07 spent less time on science instruction when compared to mathematics. On average, New Zealand Year 5 students spent only 5 percent of class instructional time on science, which was 3 percentage points less than the international average of 8 percent (see Table 12). The average number of science instructional hours per week at Year 5 decreased significantly (by 2 percentage points) between 2002/03 and 2006/07. Over a year, the amount of time spent on science was 45 hours in 2006/07, a drop of 21 hours from 2002/03.

As mentioned earlier, the relationship between the amount of instructional time and student achievement is complex. While countries with higher hours of instruction tended to be among the higher achieving, there were also high-achieving countries with relatively fewer hours of instruction than average as shown in Figure 2. For example, the Russian Federation is one of the top performing countries in science, but its teachers only spent an average of 6 percent of classroom time on science, or 40 hours per year.

Table 12:
Science instructional time for selected countries in TIMSS 2006/07
	Country 
	Total number of hours of instruction per year
	Science instructional time as a percent 
of total
	Difference in percentage 
from 2002/03
	Mean science score

	United States 
	89
	(2.5)
	8
	(0.2)
	0
	 
	539
	(2.7)

	Japan 
	82
	(1.2)
	9
	(0.1)
	2
	(
	548
	(2.1)

	Singapore 
	82
	(0.9)
	9
	(0.1)
	2
	(
	587
	(4.1)

	Chinese Taipei
	79
	(1.5)
	9
	(0.2)
	0
	 
	557
	(2.0)

	Hong Kong SAR
	72
	(5.2)
	7
	(0.5)
	-1
	 
	554
	(3.5)

	England 
	70
	(1.7)
	7
	(0.2)
	-
	 
	542
	(2.9)

	Kazakhstan 
	52
	(1.3)
	7
	(0.2)
	n/a
	 
	533
	(5.6)

	Scotland 
	51
	(3.1)
	5
	(0.3)
	-
	 
	500
	(2.3)

	Australia 
	46
	(2.2)
	5
	(0.2)
	0
	 
	527
	(3.3)

	New Zealand 
	45
	(2.5)
	5
	(0.3)
	-2
	(
	504
	(2.6)

	Norway 
	44
	(1.9)
	5
	(0.2)
	1
	(
	477
	(3.5)

	Russian Federation 
	40
	(1.1)
	6
	(0.2)
	2
	(
	546
	(4.8)

	Netherlands 
	33
	(1.5)
	3
	(0.1)
	0
	 
	523
	(2.6)

	International Avg.
	67
	(0.4)
	8
	(0.0)
	 
	 
	500


Note:
A dash (-) indicates comparable data are not available.
n/a indicates that the country did not participate in the 2002/03 study at this level.
Standard errors are presented in parentheses. 
( and ( indicate that the change between 2002/03 and 2006/07 was statistically significant.

Source:
Adapted from Exhibit 5.2 and 5.3 Martin, Mullis and Foy, 2008.
Figure 2: 
Science instructional time by mean science achievement for selected countries
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Note: This is a graphical representation of the data in Table 12.
Time spent on science content domains 

TIMSS divides Year 5 science content into three domains: life science, physical science and Earth science. New Zealand students spent more time on life science topics during the school year (43%) than the two other domains (26% on physical science and 28% on Earth science). Relatively less time was spent on physical science, an area in which our students performed least well. On the whole, countries performing best in physical science spent more time on this domain relative to the other two, although this was not the case across all countries (see Table 13 for details). The high-achieving countries of Singapore and Chinese Taipei spent over 40 percent of class time on physical science but their students also did very well in the other two content domains.

Table 13:
Science instructional time per year by content domain for selected countries in TIMSS 2006/07

	Country
	Life Science
	
	Physical science
	
	Earth science

	
	Percent of time per year
	Mean scale 
score
	
	Percent of time per year
	Mean scale score
	
	Percent of time per year
	Mean scale score

	Netherlands 
	56
	536
	
	16
	503
	
	22
	524

	New Zealand 
	43
	506
	
	26
	498
	
	28
	515

	Norway 
	42
	487
	
	18
	469
	
	36
	497

	Scotland 
	41
	504
	
	29
	499
	
	26
	508

	Australia 
	40
	528
	
	25
	522
	
	28
	534

	Hong Kong SAR
	39
	532
	
	28
	558
	
	24
	560

	England 
	37
	532
	
	36
	543
	
	24
	538

	Japan 
	36
	530
	
	42
	564
	
	21
	529

	Singapore 
	36
	582
	
	48
	585
	
	13
	554

	United States 
	34
	540
	
	28
	534
	
	31
	533

	Russian Federation
	33
	539
	
	12
	547
	
	33
	536

	Chinese Taipei
	32
	541
	
	43
	559
	
	21
	553

	Kazakhstan
	28
	528
	
	18
	528
	
	32
	534

	International Avg.
	40
	500
	
	25
	500
	
	24
	500


Note:
Standard errors are not presented here for ease of reading but can be found in Table 36 in the Appendix.
Total time may not add to 100 percent as the ‘Other’ category is not included in table.

Source:
Adapted from Exhibits 5.3 & 5.4 Martin, Mullis and Foy, 2008.

Coverage of science topics

Teachers provided information on science topics taught to Year 5 students during or before the year of the TIMSS assessment. For each of the 35 topics, teachers were asked if the topics were: mostly taught before this year, mostly taught this year, or not yet taught or just introduced. On average, just over half of New Zealand students (53%) had been taught all 35 topics listed in the questionnaire, compared to 61 percent across all countries. New Zealand students were most likely to have covered life science topics during or prior to the testing year (65%), followed by Earth science (52%). Only 43 percent of students had covered all the physical science topics on average. As in mathematics, there were no clear relationships between percentage of topics taught and student achievement.  For example, only one in three Japanese students (36%) had been taught all of the science topics on average but Japan’s science achievement score was significantly above the international average.

Science topics covered by only one-third of New Zealand students or less were:

· Plant and animal reproduction (passing on of general characteristics) (33%);
· Properties and uses of metals (23%);
· Heat flow and temperature (33%);
· Magnets (north and south poles, magnetic attraction and repulsion) (33%);
· Rocks, minerals, sand and soil (31%);
· Air (composition, proof of its existence, uses, and importance for supporting life (31%); and
· Fossils of animals and plants (31%).

For a complete list of topics and coverage, please refer to Table 37 in the Appendix.

Science homework

Students may also do science homework after school, although Year 5 students were not assigned homework on a regular basis in most of the TIMSS countries. Only nine countries
 had specific policies about science homework at the Year 5 level.

TIMSS constructed an index from student responses to questions about the frequency of science homework assigned per week and the amount of time spent on it. 
 Three-quarters of all New Zealand students reported doing little science homework (at the low level of the index), compared with just over half of all students (57%) internationally. Other countries at the low level of the index included Australia, Sweden, Japan, England, Scotland and the Netherlands, whilst Colombia and Yemen were the only two countries with 20 percent or more of their students at the high level. Average science achievement was highest among students doing less homework and lowest among students doing the most homework. There may be a number of possible reasons for this, including a need for less able students to ‘catch up’ with work or to spend more time on their homework tasks.

Teachers were asked about their emphasis on science homework.
 Almost all New Zealand students (95%) had teachers who placed low emphasis on homework, as did 65 percent of students internationally. There was some variation across participating countries but Italy, Singapore, Kazakhstan and Colombia were the only countries with more than one-fifth of their students whose teachers placed a relatively high emphasis on homework. On average, students doing more science homework had lower achievement scores, which may relate to teachers assigning homework as a remedial exercise for weaker students (Martin, Mullis and Foy, 2008).

Learning activities in science lessons

Teachers and students were asked about the frequency of learning activities in science lessons. However the response categories differed between the student and teacher questionnaire. The frequency options for teachers were: every or almost every lesson, about half the lessons, some lessons, and never. In contrast, the frequency options for students were: at least once a week, once or twice a month, a few times a year and never. However, given that teachers reported the amount of time spent on science over a year was 45 hours on average, about half the lessons is likely to be similar to once or twice a month. The questions examine activities such as doing experiments or investigations and relating what they are learning in science to their daily lives. Table 14 lists all the activities teachers and students were asked about.

According to teachers, the most common activities in science lessons were getting students to give explanations about something they are studying (57% of students were in classes where this was reported to happen in at least half the lessons) and having students relate what they are learning in science to their daily lives (52%). Fewer teachers reported that they asked students to memorise facts and principles (5%) or watch the teacher do a science experiment (5%). In contrast, the most common activities reported by students were memorising science facts (60%) and reading books about science (59%).

Getting students to give explanations about something they are studying and having students relate what they are learning in science to their daily lives were also the two most common activities reported by teachers across most of the English-speaking and high-performing countries. One exception was Chinese Taipei where doing experiments or investigations was the most common activity reported by teachers.

None of these statements showed a clear link with achievement. A likely explanation for this is that it is not necessarily the doing of activities that is important as much as how they are done and what is learnt during the activity. For example, if a class reads a book about a science topic that confirms and elaborates on work already done in class, it is likely to be a more valuable learning activity than if the book is read in isolation.

Table 14:
Teacher and student reports of the frequency of learning activities in science lessons in 2006

	Activity
	Science teachers
	
	Activity
	Students

	
	% of students whose teachers reported these activities happen in about half the lessons or more often
	
	
	% of students who reported these activities happen at least once or twice a month

	Observe natural phenomena such as the weather or a plant growing and describe what they see
	14
	(1.9)
	
	I look at something like the weather or a plant growing and write down what I see
	39
	(1.1)

	Watch me do a science experiment
	5
	(1.4)
	
	I watch the teacher do a science experiment
	47
	(1.3)

	Design or plan experiments or investigations 
	22
	(2.6)
	
	I design or plan a science experiment or investigation
	39
	(1.1)

	Do experiments or investigations 
	31
	(2.8)
	
	I do a science experiment or investigation
	40
	(1.2)

	Work together in small groups on experiments or investigations
	46
	(3.1)
	
	I work with other students in a small group on a science experiment or investigation
	53
	(1.3)

	Read their textbooks or other resource materials 
	20
	(2.7)
	
	I read books about science
	59
	(0.9)

	Have students memorise facts and principles
	5
	(1.4)
	
	I memorise science facts
	60
	(0.9)

	Give explanations about something they are studying 
	57
	(3.0)
	
	I write or give an explanation for something I am studying in science
	54
	(1.1)

	Relate what they are learning in science to their daily lives
	52
	(3.0)
	
	No comparable statement
	
	

	Work individually at their own pace
	38
	(3.0)
	
	No comparable statement
	
	

	No comparable statement
	
	
	
	I work on science problems on my own
	55
	(1.1)

	No comparable statement
	
	
	
	I use a computer in science lessons
	29
	(1.1)


Note:
Standard errors are presented in parentheses.
For most statements in the student questionnaire there are similar statements in the teacher questionnaire – where there is no comparable statement this is indicated.
Trends in science activities

As mentioned earlier in this report, the average number of instructional hours per week spent on Year 5 science in New Zealand decreased between 2002 and 2006. Teachers also reported a drop in the proportion of students doing each of the individual activities listed in the questionnaire. The class activity with the greatest decrease was observe natural phenomena such as the weather or a plant growing and describe what they see. In 2002, according to their teachers, 44 percent of students were expected to observe and describe natural phenomena in about half the lessons or more often; by 2006, the proportion of students had reduced to 14 percent. Similarly, less experimentation was reported in 2006 compared with 2002. In 2002, according to their teachers, 69 percent of students were asked to work together in small groups on experiments or investigations in at least half the lessons, compared with 46 percent in 2006.

Science curriculum levels 

New Zealand teachers were asked at which level of the Science in the New Zealand Curriculum (SciNZC)
 levels most of their TIMSS students were currently working for each of the strands: living world, material world, physical world, planet Earth and beyond. Teachers’ responses were assigned to each individual student in the class for analysis purposes. The majority of Year 5 students were working at Level 3 of the curriculum, but there was still a significant number of students in classes working at Level 2.

Students whose classes were working at higher levels of the curriculum have higher achievement on average across the associated TIMSS content domains. Note that no attempt is being made here to infer a causal link – that is, we are not saying the higher mean achievement is because they are working at the higher level.

It is interesting to look at these results in an international context and observe that if only those students whose classes were mostly working at Level 3 of the curriculum were included in the TIMSS testing, New Zealand’s overall science score would still have been below that of the high-performing countries, Singapore, Chinese Taipei, Hong Kong SAR, and Japan. For example, the mean score for Singaporean students on the life science domain was 582 scale score points, while New Zealand students whose classes were mostly working at Level 3 had a mean score of 526 scale score points. For more information on this topic see Caygill (2008).

Classroom resources

Computers in mathematics

At least one computer was available in the classroom for 77 percent of New Zealand Year 5 students during mathematics lessons in 2006/07, compared with 70 percent in the previous cycle of TIMSS. This proportion was much higher than the international average of 46 percent, but around the same as Australia and England (see Table 15).

Teachers, however, reported low to moderate use of computers in mathematics class both in New Zealand and internationally. Only 10 percent of New Zealand students used computers to practise mathematics skills and procedures in half or more of their mathematics lessons, four percent of students did activities on computer based on discovering principles and concepts and three percent used computers to look up ideas and information.

Although around half of all students across the participating countries had access to computers for use in class, relatively few students actually used computers for mathematics tasks. For example, 79 percent of Japanese students had computers available in their mathematics class but only one percent used them on a regular basis.

Table 15:
Computer use in mathematics class with trends
	Country
	Percentage of students whose teachers reported  computers available
	
	Percentage of students whose teachers reported computer use in about half of the lessons or more

	
	Percent in 2007
	Difference in percent from 2003
	
	Discovering principles and concepts
	Practising skills and procedures
	Looking up ideas and information

	Scotland 
	93
	12
	
	6
	20
	4

	Netherlands
	84
	 8
	
	6
	30
	6

	Singapore 
	81
	 1
	
	7
	13
	4

	Japan 
	79
	 -5
	
	0
	 1
	0

	Australia 
	78
	 2
	
	3
	 8
	4

	New Zealand 
	77
	 7
	
	4
	10
	3

	England 
	76
	 -6
	
	7
	10
	3

	Norway 
	69
	10
	
	1
	 3
	1

	United States 
	65
	 5
	
	4
	11
	4

	Hong Kong SAR
	58
	 4
	
	7
	 3
	5

	Chinese Taipei
	41
	25
	
	2
	 2
	2

	Kazakhstan 
	34
	–
	
	1
	 6
	6

	Russian Federation
	14
	10
	
	0
	 2
	2

	International Avg.
	46
	
	
	3
	 6
	3


Note:
Standard errors are not presented here for ease of reading but can be found in Table 38 in the Appendix.  
A dash (-) indicates comparable data are not available.

Source: 
Adapted from Exhibit 7.11 in Mullis, Martin and Foy, 2008.
Computers in science

Most New Zealand Year 5 students (89%) had access to at least one computer in their science classroom in 2006/07, an increase of 4 percentage points since 2002/03. Access was considerably higher than the international average of 49 percent, and higher than Australia (78%) and England (77%), where computer availability in science lessons has dropped since 2002/03 (see Table 16).

In science, students used computers primarily to look up ideas and information. Over one-third of New Zealand students (38%) used the computer in at least half of their science lessons, compared with 12 percent on average across TIMSS countries. On the other hand, few New Zealand students used the computer for more practical science activities such as doing scientific procedures and experiments (3%), studying natural phenomena through simulations (6%) or practising skills and procedures (5%).

Table 16:
Computer use in science class with trends
	Country
	Percentage of students whose teachers reported computers available 
	
	Percentage of students whose 
teachers reported on computer use 
in about half of the lessons or more

	
	Percent in 2007
	Difference in percent from 2003
	
	Doing scientific procedures or experiments
	Studying natural phenomena through simulations
	Practising skills and procedures
	Looking up ideas and information

	Scotland 
	89
	9
	
	4
	4
	9
	34

	New Zealand 
	89
	4
	
	3
	6
	5
	38

	Japan 
	84
	-5
	
	0
	8
	0
	4

	Singapore 
	80
	3
	
	12
	8
	17
	19

	Australia 
	78
	-6
	
	2
	3
	6
	29

	England 
	77
	-11
	
	7
	9
	8
	17

	United States 
	77
	9
	
	5
	4
	8
	19

	Hong Kong SAR
	71
	7
	
	3
	7
	10
	32

	Netherlands
	62
	24
	
	1
	0
	0
	13

	Norway 
	61
	7
	
	1
	2
	1
	3

	Chinese Taipei
	53
	17
	
	5
	5
	2
	4

	Kazakhstan 
	38
	–
	
	0
	3
	8
	9

	Russian Federation
	16
	12
	
	1
	2
	1
	4

	International Avg.
	49
	
	
	3
	3
	6
	12


Note:
Standard errors are not presented here for ease of reading but can be found in Table 39 in the Appendix.  
A dash (-) indicates comparable data are not available.

Source: 
Adapted from Exhibit 7.10 in  Martin, Mullis and Foy, 2008.
Use of calculators in mathematics

Calculator use varies widely across countries. Most New Zealand students (92%) were allowed to use calculators during Year 5 mathematics classes, as were the majority of students in England, Australia, and Scotland. On the other hand, Singaporean students were generally not allowed calculators in class at all, as shown in Table 17.

Between TIMSS 2002/03 and TIMSS 2006/07, the proportion of New Zealand students allowed to bring calculators to their mathematics class dropped significantly from 96 percent to 92 percent.

According to their teachers, New Zealand students use calculators mainly to check answers or solve complex problems in mathematics. Fewer students use them to do routine computations or to explore number concepts.

Table 17:
Calculator use in mathematics class with trends
	Country
	Percentage of students whose teachers reported calculators allowed in mathematics class
	
	Percentage of students whose 
teachers reported calculator use in 
about half of the lessons or more

	
	Percent 
in 2007
	Difference 
in percent from 2003
	
	Checking answers
	Doing routine computations
	Solving complex problems
	Exploring number concepts

	England 
	98
	-1
	
	13
	2
	12
	7

	Australia 
	95
	1
	
	14
	3
	13
	10

	New Zealand 
	92
	-5
	
	11
	3
	9
	6

	Scotland 
	91
	0
	
	3
	1
	5
	4

	Norway 
	86
	-4
	
	1
	0
	3
	1

	Kazakhstan 
	74
	–
	
	2
	2
	6
	3

	United States 
	69
	1
	
	7
	3
	12
	6

	Japan 
	65
	-3
	
	0
	0
	4
	2

	Netherlands
	51
	12
	
	0
	0
	1
	0

	Hong Kong SAR
	48
	36
	
	2
	2
	3
	3

	Chinese Taipei
	47
	1
	
	2
	2
	2
	2

	Russian Federation
	22
	11
	
	3
	1
	2
	2

	Singapore 
	2
	0
	
	1
	1
	1
	1

	International Avg.
	46
	
	
	4
	3
	5
	4


Note:
Standard errors are not presented here for ease of reading but can be found in Table 40 in the Appendix. 
A dash (-) indicates comparable data are not available.

Source: 
Adapted from Exhibit 7.10 in  Mullis, Martin and Foy, 2008.
Using textbooks in mathematics lessons

Sixty-five percent of students across the TIMSS countries learnt mathematics from teachers who used textbooks as a primary resource for their mathematics lessons. In contrast, most New Zealand teachers used textbooks as a supplementary resource for mathematics, and only five percent of students were taught primarily using textbooks in class, a significant decrease from 2002/03 (16% taught primarily using textbooks in 2002/03).

Few New Zealand teachers said that they never used textbooks
 in mathematics class (4% of students), but the proportion of Australian and English students taught mathematics without classroom texts was much higher at 24 and 21 percent respectively (see Table 18).

Table 18:
Textbook use in teaching mathematics with trends
	Country
	Percentage of students taught by teachers reporting textbook use

	
	Use textbook to teach mathematics
	Do not use textbook 
to teach mathematics

	
	As primary basis for lessons
	As supplementary resource
	

	
	Percent 
in 2007
	Difference 
in percent from 2003
	Percent 
in 2007
	Difference 
in percent from 2003
	Percent in 2007
	Difference 
in percent from 2003

	Netherlands
	98
	1
	2
	1
	0
	-2

	Kazakhstan 
	97
	–
	3
	–
	0
	–

	Chinese Taipei
	94
	2
	4
	-3
	2
	1

	Hong Kong SAR
	93
	7
	6
	-7
	1
	-1

	Russian Federation
	88
	-4
	12
	4
	0
	0

	Norway 
	88
	2
	10
	-3
	2
	1

	Japan 
	83
	-2
	16
	2
	1
	0

	Singapore 
	75
	9
	24
	-10
	1
	1

	Scotland 
	72
	-9
	28
	9
	0
	0

	United States 
	59
	-1
	33
	3
	8
	-3

	Australia 
	17
	1
	59
	3
	24
	-4

	England 
	15
	-12
	64
	2
	21
	10

	New Zealand 
	5
	-11
	91
	18
	4
	-7

	International Avg.
	65
	
	30
	
	5
	


Note:
Standard errors are not presented here for ease of reading but can be found in Table 41 in the Appendix.
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.8 in Mullis, Martin and Foy, 2008..
Using textbooks in science

Most New Zealand Year 5 science classes do not use textbooks. Eighty percent of students did not use textbooks for science in 2006/07, and for a further 18 percent, their teachers used texts as a supplementary resource rather than a primary basis for lessons.

Across the participating countries, use of science textbooks was much more common than in New Zealand. Most teachers (86% of students) used textbooks in the science classroom as a primary basis for lessons (52%) or as a supplementary resource (34%). New Zealand, Australia and Scotland were the only TIMSS countries where science textbooks were not widely used in Year 5 science lessons (see Table 19). Although it was rare for textbooks to be used as a primary basis for lessons in England, they were used as a supplementary resource for nearly two-thirds of English students.

Table 19:
Textbook use in teaching science with trends
	Country
	Percentage of students taught by teachers reporting textbook use

	
	Use textbook to teach science
	Do not use textbook to teach science

	
	As primary basis for lessons
	As supplementary resource
	

	
	Percent 
in 2007
	Difference
in percent 
from 2003
	Percent 
in 2007
	Difference 
in percent from 2003
	Percent 
in 2007
	Difference 
in percent from 2003

	Hong Kong SAR
	93
	7
	6
	-7
	1
	-1

	Kazakhstan
	93
	–
	7
	–
	0
	–

	Chinese Taipei
	90
	5
	8
	-4
	2
	-1

	Russian Federation
	81
	-1
	18
	2
	1
	-1

	Singapore
	75
	0
	24
	-1
	1
	1

	Netherlands
	72
	-3
	13
	1
	15
	2

	Japan
	71
	-5
	28
	5
	1
	0

	Norway
	49
	-4
	42
	2
	8
	2

	United States
	43
	-3
	39
	9
	17
	-6

	England
	5
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-1
	63
	5
	32
	-4

	Scotland
	5
	-34
	27
	-8
	68
	42

	Australia
	4
	-5
	14
	1
	82
	3

	New Zealand
	3
	-1
	18
	4
	80
	-3

	International Avg.
	52
	
	34
	
	14
	


Note:
Standard errors are not presented here for ease of reading but can be found in Table 42 in the Appendix.
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.8 in  Martin, Mullis and Foy, 2008.

Other teaching resources 

Principals rated whether their school’s capacity to provide instruction was affected by a shortage or inadequacy of any of 19 resources on a four-point scale: none, a little, some, or a lot.
A lack of science laboratory equipment and materials was the resource most commonly seen as having an impact on instructional capability. Only 16 percent of students attended schools where their principal did not see this as a barrier to instruction. A lack of computer software for science instruction and computer support staff were the next most common resources seen as limiting instruction.
Computers and software

Two-thirds of New Zealand Year 5 students were in schools where their principal reported that a lack of computers hindered the school’s capacity to provide mathematics or science instruction to some extent. A lack of computer software was also considered a hindrance for the teaching of mathematics and science. Overall, a lack of science instructional software was more commonly seen as a problem by principals (79% of students) than mathematics instructional software (69% of students).
To supplement the questions on computer resources, principals were asked how many computers were available for educational purposes at their school. On average, there were 23 computers per school available for Year 5 students to use.
Teachers and support staff

Principals indicated that teacher shortages were a barrier to their capacity to provide instruction (across all subjects) for more than half of New Zealand students. Three-quarters of students attended schools where the principal perceived that a lack of computer support staff hindered the school’s capacity to provide instruction.

Principals were also asked how difficult it was to fill Year 5 teaching vacancies for the 2006 school year. In New Zealand, 44 percent of students attended schools where the principal reported no teaching positions were vacant at this level, in contrast to the international mean of 68 percent.

Approximately 40 percent of New Zealand students attended schools where teaching vacancies were easy to fill, 15 percent of students attended schools where teaching positions were somewhat difficult to fill, and a small minority of students (3%) attended schools where teaching vacancies were very difficult to fill. As might be expected, teaching vacancies at schools in major urban areas were a lot easier to fill than teaching vacancies at schools in smaller urban and rural areas. Seven percent of New Zealand students attended schools where their principals reported using some form of incentive to recruit or retain teachers, compared with the international mean of 12 percent.

Science resources
As mentioned earlier, the resource most commonly seen as having an impact on instructional capability was a lack of science laboratory equipment and materials. Principals were also asked specifically if the school had a science laboratory. No definition was given in the question of what was meant by a science laboratory. Eight percent of students in New Zealand attended schools with a science laboratory, compared to the international average of 32 percent.

The average science achievement of students in New Zealand who attended schools with science laboratories was significantly higher than their peers in schools without this resource, although most schools with science laboratories were composite schools and as such may have had access to specialist teaching.

Principals reported on whether teachers usually have assistance available when students are conducting science experiments. In New Zealand, approximately 12 percent of students were in schools where teaching assistance was available for students conducting science experiments compared with the international average of 27 percent.

The School Context for Year 5 Students’ Mathematics and Science Achievement in 2006: Results from TIMSS 2006/07 (Caygill, Lang and Cowles, 2010) contains a detailed analysis of school resources and their impact on the school learning and teaching environment.

Teacher perceptions of school climate

While attendance at school is important for learning, research has shown the importance of a positive climate to facilitate and enhance that learning (see for example: Cohen, 2006 & Freiberg, 1998). TIMSS asked teachers, students, and principals about the learning environment, covering aspects such as safety, resources, and perceptions of the behaviour of parents, students and teachers. This section of the report focuses on teachers’ views about the climate for learning within their schools. For a full discussion of school climate see Caygill, Lang and Cowles (2010).

Quality of teachers, parental support, and student attitudes

Teachers of Year 5 students were asked to rate eight different aspects of school life from teachers’ job satisfaction to students’ desire to do well in school, as listed in Table 20.

Ninety percent of students had teachers who rated teachers’ expectations for student achievement as high or very high. Conversely, parental support for student achievement was one of the aspects with the least proportion characterised as high or very high (51% of students). Students’ regard for school property (50% combined) and parental involvement in school activities (47% combined) were the two other aspects with relatively low proportions in the high or very high categories.

Table 20:
Teachers’ views on school climate

	Aspects of school climate
	Percentage of students whose teachers characterised
the aspect on each level of the scale

	
	Very high
	High
	Medium
	Low
	Very low

	Teachers’ job satisfaction
	17
	52
	28
	2
	<1

	Teachers’ understanding of the school’s curricular goals
	22
	63
	14
	1
	<1

	Teachers’ degree of success in implementing the school’s curriculum
	17
	67
	16
	1
	0

	Teachers’ expectations for student achievement
	34
	56
	10
	<1
	0

	Parental support for student achievement
	15
	36
	39
	9
	1

	Parental involvement in school activities
	13
	34
	36
	13
	4

	Students’ regard for school property
	 8
	42
	37
	12
	1

	Students’ desire to do well in school
	11
	47
	39
	2
	1


Note:
Standard errors are not presented here for ease of reading but can be found in Table 43 in the Appendix.
Proportions in each row should add to 100%; inconsistencies are due to rounding.

Overall, students whose teachers commented positively on aspects of school climate were more likely to have higher achievement scores. The exception was the statement on teacher job satisfaction, with those students at the medium level of the statement having similar achievement to those at the high and very high levels. The pattern was the same for both mathematics and science achievement.

Responses to these questions were summarised into the Index of Teachers’ Perception of School Climate (TPSC). A ‘high’ on the TPSC index, where teachers averaged high or very high on statements about school climate, represented a positive school climate. Low or very low responses on average were summarised as low on the TPSC index, with all other responses assigned to the medium level of the index.

Around 36 percent of students had teachers who reported a positive school climate on average. Most of the remaining students’ teachers characterised aspects of the school climate as medium (57% at the medium level of the TPSC index), with 6 percent reporting a relatively poor school climate. Note that this information is analysed separately for mathematics and science teachers, even though many New Zealand Year 5 students have the same teacher for both subjects. The result was almost the same for mathematics and science teachers.
English-speaking Western countries had the highest proportions of students whose teachers gave positive responses to questions on school climate. At least one-third of students from Scotland, New Zealand, Australia, England, and the United States had mathematics and science teachers who thought their school climate was good (see Table 21 for details).

Table 21:
Proportion of students at high level of the Teachers’ Perceptions of School Climate Index (TPSC) for a selection of countries

	Country
	Mathematics teachers
	
	Country
	Science teachers

	
	% of students
	
	
	% of students

	Scotland
	48
	(3.4)
	
	Scotland
	47
	(3.3)

	United States
	38
	(2.7)
	
	New Zealand
	37
	(2.4)

	England
	37
	(3.9)
	
	Australia
	37
	(3.6)

	New Zealand
	36
	(2.3)
	
	United States
	36
	(2.7)

	Australia
	35
	(3.5)
	
	England
	35
	(3.8)

	Kazakhstan
	29
	(5.5)
	
	Kazakhstan
	29
	(5.5)

	Chinese Taipei
	25
	(3.7)
	
	Chinese Taipei
	28
	(3.8)

	Hong Kong SAR
	22
	(3.8)
	
	Hong Kong SAR
	19
	(3.2)

	Norway
	18
	(3.1)
	
	Norway
	18
	(3.1)

	Singapore
	13
	(2.1)
	
	Singapore
	13
	(2.3)

	Russian Federation
	9
	(2.0)
	
	Russian Federation
	9
	(2.0)

	Netherlands
	4
	(1.9)
	
	Netherlands
	4
	(1.9)

	Japan
	4
	(1.5)
	
	Japan
	4
	(1.5)

	International Avg.
	17
	(0.5)
	
	International Avg.
	17
	(0.5)


Note:
Standard errors are presented in parentheses.
Source:
Adapted from Exhibit 8.12 Mullis, Martin and Foy, 2008 and Exhibit 8.13 Martin, Mullis and Foy.
New Zealand Year 5 students in schools where teachers were generally positive about the school climate had higher achievement than students whose teachers were not as positive. This finding correlates with that of the individual statements on school climate. Figure 3 illustrates this pattern of achievement across teachers perceptions of school climate for New Zealand Year 5 students. This pattern was consistent across most countries, with the exception of Slovenia and Kazakhstan, where student achievement was much the same across the three levels of the index.

Figure 3: 
Levels on the Teachers’ Perceptions of School Climate Index (TPSC) by mean achievement for New Zealand Year 5 students in 2006
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Note:
Standard errors are presented in parentheses.
Trends in teacher perceptions

The school climate questions were first introduced in 2002. Comparisons between the two cycles show no significant change in either the proportions of students whose teachers gave positive responses to individual questions or the proportions of students at each level of the aggregated index of teachers’ perceptions of school climate since 2002.

Students whose teachers responded positively to statements about the school climate (at the high level on the index) had higher achievement than those whose teachers were not as positive in both 2002 and 2006.

Limitations to mathematics and science teaching

Teachers of Year 5 TIMSS classes were asked to what extent the following factors limit mathematics and science teaching in their classes:

· students with different academic abilities;

· students who come from a wide range of backgrounds (e.g., economic, language);

· students with special needs (e.g., hearing, vision, speech impairment, physical disabilities, mental or emotional/psychological impairment);

· uninterested students; and
· disruptive students.

Responses were given on a five-point scale; not applicable, not at all, a little, some and a lot. The not applicable category is likely to mean there are no students in the class that meet the criteria. Table 22 shows the proportions of students whose teachers indicated that some or all of these factors limited how they taught mathematics and science to their Year 5 students. Not applicable, not at all, and a little were grouped into one category few or no limitations. In general, more teachers thought that having students in class with different academic abilities put some or a lot of limitations on teaching mathematics (39%) than the backgrounds of students (19%) or the inclusion of students with special needs in their class (21%). For science teaching this pattern also held but was not as marked as for mathematics; teachers were less likely to see the different academic abilities of students as very limiting when teaching science (7%) compared to mathematics (15%).
Comparisons of mathematics and science achievement generally showed that students whose teachers thought these issues caused no or few limitations to teaching had higher achievement than the other groupings, with two exceptions. For the statement on different academic abilities, there was no statistical difference in science achievement between students in each of the three categories, and for the statement on uninterested students there was no statistical difference in mathematics achievement between students in each of the three categories.

Table 22:
Extent to which teachers indicated these factors limited their mathematics and science teaching

	Factors
	Proportion of students whose teachers indicated the factors 
presented limitations to their teaching (s.e.)

	
	Few or no limitations
	Some limitations
	A lot of limitations

	Mathematics teaching
	
	
	
	
	
	

	Wide range of backgrounds
	81
	(1.8)
	13
	(1.5)
	6
	(1.2)

	Special needs
	79
	(2.0)
	14
	(1.9)
	7
	(1.2)

	Uninterested
	72
	(2.4)
	21
	(2.2)
	7
	(1.1)

	Disruptive
	68
	(2.4)
	18
	(2.0)
	13
	(1.6)

	Different academic abilities
	62
	(2.9)
	24
	(2.6)
	15
	(1.8)

	Science teaching
	
	
	
	
	
	

	Wide range of backgrounds
	83
	(1.8)
	12
	(1.6)
	5
	(1.1)

	Special needs
	83
	(2.2)
	12
	(1.9)
	5
	(1.2)

	Uninterested
	78
	(2.4)
	17
	(1.9)
	5
	(1.3)

	Disruptive
	71
	(2.5)
	19
	(2.1)
	10
	(1.7)

	Different academic abilities
	69
	(2.5)
	24
	(2.3)
	7
	(1.3)


Note:
Standard errors are presented in parentheses.
The not applicable category was selected for around 6% of students for most categories with the exception of the statement on special needs. Approximately 15% of students were in classes where there were no special needs students according to their teachers.
Responses to these questions were summarised into two indices, one each for mathematics and science teaching.
 Students were placed in the high category of the index if, on average, teachers reported little or no impact on their classrooms and in the low category if these factors impacted on teaching to at least some extent.
  In New Zealand, the majority of mathematics (64% of students) and science teachers (69% of students) in the study were confident that there were few or no limitations on their teaching by student factors. However, around one in ten students had teachers who felt limited to some extent by these student factors.

Students in the Netherlands, Austria, Germany and Kazakhstan were the most likely to be in classes where the teachers felt that student-related factors posed few or no limitations on their ability to teach mathematics or science (see Tables 23 and 24 for values). The proportions of New Zealand students whose teachers felt that student factors posed few or no limitations on their teaching were similar to Scotland and England but higher than Australia, the United States, and Singapore.

Table 23:
Teachers’ Reports on Teaching Mathematics Classes with Few or No Limitations on Instruction Due to Student Factors (MCFL) Index by mean mathematics achievement for Year 5 students in 2006

	Country
	High MCFL
(little or no limitations)
	Medium MCFL
(little or some limitations)
	Low MCFL
(some or a lot of limitations)

	
	Percent of students
	Mean mathematics achievement
	Percent of students
	Mean mathematics achievement
	Percent of students
	Mean mathematics achievement

	Netherlands
	76
	(3.5)
	539
	(2.8)
	18
	(3.0)
	520
	(5.9)
	6
	(1.8)
	498
	(9.7)

	Kazakhstan
	71
	(4.3)
	554
	(8.5)
	24
	(4.0)
	534
	(11.7)
	5
	(1.8)
	552
	(14.2)

	New Zealand
	64
	(2.2)
	502
	(2.8)
	24
	(2.2)
	480
	(5.9)
	12
	(1.7)
	467
	(8.0)

	Scotland
	60
	(4.2)
	499
	(3.3)
	32
	(4.1)
	492
	(5.0)
	8
	(2.1)
	469
	(10.3)

	England
	58
	(3.7)
	556
	(3.8)
	32
	(3.7)
	523
	(4.5)
	10
	(2.0)
	519
	(8.8)

	Norway
	55
	(4.0)
	480
	(3.5)
	37
	(3.9)
	465
	(4.3)
	7
	(1.7)
	461
	(9.2)

	Japan
	52
	(4.0)
	571
	(3.4)
	36
	(3.4)
	562
	(2.9)
	12
	(2.7)
	570
	(6.1)

	Russian Federation
	49
	(4.1)
	552
	(7.0)
	36
	(3.5)
	543
	(5.9)
	15
	(2.2)
	532
	(14.5)

	Australia
	46
	(3.7)
	535
	(4.8)
	40
	(3.7)
	501
	(4.6)
	15
	(2.5)
	500
	(9.4)

	United States
	45
	(2.9)
	540
	(3.8)
	33
	(2.7)
	529
	(4.0)
	22
	(2.0)
	505
	(4.5)

	Singapore
	31
	(2.7)
	632
	(7.1)
	37
	(2.5)
	592
	(5.8)
	33
	(2.7)
	585
	(6.8)

	Hong Kong SAR
	29
	(4.2)
	631
	(5.3)
	47
	(4.3)
	605
	(4.7)
	24
	(3.9)
	578
	(4.7)

	Chinese Taipei
	16
	(3.3)
	578
	(4.7)
	38
	(3.9)
	572
	(3.2)
	46
	(4.2)
	578
	(2.7)

	International Avg.
	45
	(0.6)
	483
	(1.0)
	36
	(0.6)
	466
	(1.0)
	18
	(0.5)
	459
	(1.7)


Note:
Standard errors are presented in parentheses.
Source:
Adapted from Exhibit 7.3 Mullis, Martin, & Foy, 2008.

Table 24:
Teachers’ Reports on Teaching Science Classes with Few or No Limitations on Instruction Due to Student Factors (SCFL) Index by mean science achievement for Year 5 students in 2006

	Country
	High SCFL
(little or no limitations)
	Medium SCFL
(little or some limitations)
	Low SCFL
(some or a lot of limitations)

	
	Percent of students
	Mean science achievement
	Percent of students
	Mean science achievement
	Percent of students
	Mean science achievement

	Netherlands
	82
	(3.0)
	528
	(3.4)
	11
	(2.7)
	507
	(12.3)
	7
	(2.0)
	496
	(7.6)

	Scotland
	76
	(3.5)
	507
	(2.8)
	19
	(3.1)
	487
	(7.4)
	5
	(1.9)
	466
	(10.2)

	Kazakhstan
	74
	(4.2)
	533
	(6.9)
	21
	(3.9)
	531
	(11.1)
	4
	(1.8)
	533
	(12.7)

	Japan
	70
	(3.7)
	549
	(2.4)
	26
	(3.3)
	546
	(3.2)
	4
	(1.7)
	541
	(5.6)

	New Zealand
	69
	(2.7)
	512
	(2.9)
	21
	(2.4)
	497
	(7.4)
	10
	(1.6)
	479
	(8.4)

	England
	67
	(3.8)
	549
	(3.8)
	25
	(3.5)
	525
	(5.5)
	9
	(2.0)
	530
	(9.6)

	Norway
	67
	(3.7)
	479
	(4.1)
	26
	(3.4)
	475
	(5.2)
	7
	(1.8)
	468
	(7.7)

	Australia
	62
	(3.0)
	536
	(4.8)
	24
	(2.5)
	517
	(5.6)
	13
	(2.8)
	510
	(12.7)

	United States
	53
	(2.9)
	548
	(3.4)
	29
	(2.7)
	534
	(5.1)
	17
	(1.9)
	516
	(6.7)

	Russian Federation
	53
	(3.6)
	553
	(5.5)
	33
	(3.4)
	541
	(6.0)
	14
	(2.4)
	534
	(14.9)

	Chinese Taipei
	37
	(4.2)
	555
	(3.8)
	35
	(4.1)
	555
	(3.9)
	28
	(3.9)
	561
	(3.9)

	Hong Kong SAR
	35
	(4.2)
	566
	(5.3)
	48
	(4.5)
	547
	(4.8)
	18
	(3.4)
	545
	(10.1)

	Singapore
	32
	(2.7)
	614
	(7.4)
	31
	(2.6)
	577
	(7.5)
	37
	(2.8)
	573
	(6.0)

	International Avg.
	53
	(0.6)
	482
	(1.5)
	31
	(0.6)
	470
	(1.6)
	16
	(0.5)
	464
	(2.0)


Note:
Standard errors are presented in parentheses.
Source:
Adapted from Exhibit 7.3 Martin, Mullis, & Foy, 2008.

For New Zealand, students whose teachers thought there were no or few limitations to teaching due to student factors had higher achievement than those with teachers who were less positive. Of all the countries listed in Tables 22 and 23 only Chinese Taipei and Kazakhstan showed no difference in achievement between groupings of students. Therefore, for most countries, average student achievement is related to the diversity of students in the class in terms of abilities, interests, and behaviours, and the challenges that these students bring to classroom teaching.

There is no trend information for this question as 2006 was the first time it was asked at this grade level.

Interactions with other teachers

Teachers as professionals spend time learning and improving their practice throughout their career. An excellent way to learn is through interactions and collaborations with other teachers. TIMSS asked teachers how often they interact with other teachers, with four categories provided in the questionnaire: 

· discussions about how to teach a particular concept;

· working on preparing instructional materials;

· visits to another teacher’s classroom to observe their teaching; and 

· informal observations of their classroom by another teacher.

Four possible response options for the frequency of interactions were: never or almost never, 2 or 3 times a month, 1-3 times per week, and daily or almost daily. Teachers’ most common interaction was discussing how to teach a particular concept, with two-thirds of students having teachers who reported doing this at least weekly as shown in Table 25. Working together on preparing instructional materials was the second most common interaction with just over half (53%) of students having teachers who reported doing this at least weekly. Observations of other teachers or having others observe them were much less common.

Table 25:
Frequency of interactions among New Zealand teachers
	Types of interactions
	Proportion of students whose teachers have interactions with other teachers

	
	Never or 
almost never
	2 or 3 times 
a month
	1-3 times 
a week
	Daily or 
almost daily

	Discussions on teaching concepts
	3
	(1.0)
	30
	(2.6)
	51
	(3.0)
	16
	(2.0)

	Preparing materials
	5
	(1.0)
	41
	(2.4)
	34
	(2.9)
	19
	(1.9)

	Observing others teaching
	60
	(3.0)
	36
	(2.9)
	3
	(0.9)
	1
	(0.4)

	Being observed
	50
	(3.0)
	44
	(2.8)
	4
	(1.0)
	2
	(0.9)


Note:
Standard errors are presented in parentheses.
There was little difference in average student achievement between the different types of teacher interaction. This is perhaps not surprising because it is a requirement for new teachers to have regular interactions with other teachers.
Teachers’ responses to the questions about the frequency of their interactions with other teachers were summarised into three categories: never or almost never, 2 or 3 times a month, and at least once a week. Just under one-third of New Zealand Year 5 students had mathematics and science teachers who reported collaborating at least once a week (30% and 31% for mathematics and science respectively). Around two-thirds had teachers who collaborated with others a couple of times a month (65% each for mathematics and science teachers).

Kazakhstan (73%) and the Ukraine (79%) had the highest proportion of students whose teachers collaborated at least weekly. Collaboration was less common in English-speaking countries with between one-quarter and one-third of students having teachers who reported this as occurring at least weekly (see Table 26).

Table 26:
Proportion of students whose teachers collaborate at least weekly for a selection of countries

	Country
	Mathematics teachers
	
	Country
	Science teachers

	
	% of students
	
	
	% of students

	Kazakhstan
	73
	(4.3)
	
	Kazakhstan
	73
	(4.3)

	Russian Federation
	50
	(3.5)
	
	Russian Federation
	50
	(3.5)

	Norway
	34
	(3.8)
	
	Norway
	34
	(3.8)

	Australia
	31
	(3.2)
	
	England
	32
	(3.4)

	England
	31
	(3.4)
	
	New Zealand
	31
	(2.6)

	New Zealand
	30
	(2.4)
	
	Scotland
	30
	(3.5)

	Scotland
	29
	(3.2)
	
	Australia
	29
	(3.0)

	United States
	25
	(2.5)
	
	United States
	25
	(2.7)

	Japan
	18
	(2.9)
	
	Chinese Taipei
	17
	(2.9)

	Singapore
	14
	(2.0)
	
	Japan
	14
	(2.8)

	Chinese Taipei
	10
	(2.7)
	
	Hong Kong SAR
	13
	(3.1)

	Hong Kong SAR
	9
	(2.3)
	
	Singapore
	13
	(2.2)

	Netherlands
	7
	(2.3)
	
	Netherlands
	7
	(2.3)

	International Avg.
	31
	(0.5)
	
	International Avg.
	31
	(0.6)


Note:
Standard errors are presented in parentheses.
Source:
Adapted from Exhibit 6.5 Mullis, Martin and Foy, 2008 and Exhibit 6.6 Martin, Mullis and Foy, 2008.
Summary results were consistent with findings for individual activities. New Zealand Year 5 students whose teachers collaborated at least weekly had similar achievement to those whose teachers collaborated less often and this finding was true for almost all of the TIMSS countries in the study.

Trends in interactions with other teachers

Questions about interactions with other teachers were first introduced in the 2002 cycle. There has been no change in the level of collaboration among teachers between the two cycles.

School buildings and resources
Teachers rated the severity of the following problems related to buildings and resources at their school: 
· the school building needs significant repair;

· classrooms are overcrowded;

· teachers do not have adequate workspace outside their classroom; and
· materials are not available to conduct experiments or investigations.

There were three possible response options: not a problem, minor problem, and serious problem.

A lack of adequate workspace outside of the classroom for teachers and a lack of materials for conducting experiments or investigations were more of a problem in New Zealand schools than the state of the school buildings or overcrowding in the classrooms as shown in Table 27.

Table 27:
New Zealand teachers’ views on school buildings and resources
	Statements on school buildings & resources
	Proportion of Year 5 students whose teachers responded:

	
	Not a problem
	Minor problem
	Serious problem

	Mathematics teachers
	
	
	
	
	
	

	school building needs repair
	68
	(2.3)
	29
	(2.1)
	3
	(0.8)

	overcrowded classrooms
	44
	(2.6)
	48
	(2.4)
	9
	(1.6)

	adequate workspace for teachers 
	38
	(2.5)
	43
	(2.3)
	18
	(2.1)

	no materials for experiments or investigations
	35
	(2.9)
	52
	(3.1)
	13
	(1.8)

	Science teachers
	
	
	
	
	
	

	school building needs repair
	68
	(2.6)
	30
	(2.4)
	2
	(0.9)

	overcrowded classrooms
	43
	(2.8)
	49
	(2.8)
	8
	(1.6)

	adequate workspace for teachers 
	39
	(2.7)
	43
	(2.7)
	18
	(2.3)

	no materials for experiments or investigations
	33
	(3.2)
	53
	(3.4)
	14
	(2.1)


Note:
Standard errors are presented in parentheses.
Proportions in each row should add to 100%; inconsistencies are due to rounding.
For each of the statements on school buildings and resources, there was no significant difference in either mathematics or science achievement between students whose teachers felt it was not a problem and those whose teachers thought it was a serious problem.

Responses to these questions were summarised as the Index of Teachers’ Adequate Working Conditions (TAWC) for mathematics and science teachers, with the statement on materials for experiments or investigations omitted for mathematics teachers. A high level on the index indicates that none of these issues was a problem. A low level indicates that at least one issue was considered a serious problem and the rest were considered at least minor problems. All other students were assigned to the medium level of the index.

New Zealand mathematics teachers were relatively positive about their working conditions compared with teachers from other countries, although not as positive as teachers from Singapore, Kazakhstan, or the United States as shown in Table 28. In contrast, fewer New Zealand mathematics teachers were negative about their working conditions compared with their counterparts in many other countries.

Because the summary of working conditions for science teachers included the availability of materials for experiments or investigations, science teachers were less positive than mathematics teachers about their working conditions. This difference between mathematics and science teachers was more marked in Singapore and Kazakhstan than in New Zealand. Fewer New Zealand science teachers were negative about their working conditions compared with their counterparts in many other countries (see Table 29).

Table 28:
Proportion of students whose mathematics teachers were positive about their working conditions (TAWC index) for selected countries in TIMSS 2006/07

	Country
	Proportion of students

	
	High
(good working conditions)
	Medium
	Low
(poor working conditions)

	Singapore
	40
	(2.4)
	51
	(2.5)
	9
	(1.6)

	Kazakhstan
	27
	(5.0)
	52
	(5.2)
	22
	(4.0)

	United States
	25
	(2.5)
	62
	(2.7)
	13
	(1.6)

	Hong Kong SAR
	21
	(2.8)
	58
	(3.9)
	21
	(3.2)

	Russian Federation
	19
	(3.6)
	67
	(3.5)
	14
	(2.8)

	England
	18
	(3.3)
	65
	(3.5)
	16
	(2.8)

	New Zealand
	18
	(2.1)
	72
	(2.5)
	10
	(1.5)

	Chinese Taipei
	16
	(3.0)
	54
	(4.3)
	30
	(3.6)

	Norway
	15
	(2.7)
	61
	(3.5)
	24
	(3.1)

	Netherlands
	15
	(3.6)
	60
	(4.2)
	26
	(3.9)

	Scotland
	12
	(2.8)
	63
	(4.0)
	25
	(3.6)

	Australia
	11
	(2.5)
	67
	(4.0)
	22
	(3.4)

	Japan
	5
	(1.6)
	50
	(4.0)
	45
	(3.9)

	International Avg.
	15
	(0.4)
	56
	(0.6)
	29
	(0.6)


Note:
Standard errors are presented in parentheses.
Proportions in each row should add to 100%; inconsistencies are due to rounding.
Table 29:
Proportion of students whose science teachers were positive about their working conditions (TAWC index) for selected countries in TIMSS 2006/07

	Country
	Proportion of students

	
	High
(good working conditions)
	Medium
	Low
(poor working conditions)

	Singapore
	29
	(2.7)
	61
	(2.8)
	10
	(1.4)

	England
	16
	(3.2)
	68
	(3.9)
	15
	(2.9)

	United States
	16
	(2.0)
	70
	(2.5)
	14
	(1.7)

	Chinese Taipei
	14
	(2.9)
	54
	(4.0)
	32
	(3.9)

	New Zealand
	11
	(2.2)
	76
	(2.7)
	13
	(1.8)

	Kazakhstan
	10
	(2.7)
	59
	(5.5)
	30
	(5.3)

	Scotland
	9
	(2.2)
	68
	(3.8)
	24
	(3.8)

	Australia
	8
	(2.3)
	63
	(3.9)
	28
	(3.6)

	Hong Kong SAR
	8
	(2.1)
	62
	(4.2)
	30
	(4.1)

	Norway
	7
	(1.9)
	62
	(3.4)
	31
	(3.1)

	Russian Federation
	7
	(2.5)
	68
	(3.0)
	25
	(4.0)

	Netherlands
	6
	(2.0)
	65
	(3.6)
	29
	(3.8)

	Japan
	3
	(1.3)
	46
	(4.2)
	51
	(4.0)

	International Avg.
	8
	(0.3)
	56
	(0.6)
	36
	(0.6)


Note:
Standard errors are presented in parentheses.
Proportions in each row should add to 100%; inconsistencies are due to rounding.
New Zealand Year 5 students whose teachers were positive about their working conditions had similar achievement to those whose teachers were less positive and this was true for nearly all countries.

Trends in working conditions

TIMSS included these questions for the first time in 2006/07 so there is no trend information available.

Teacher perceptions of school safety and student behaviours
Teachers of Year 5 students indicated the extent to which they agreed or disagreed with three statements on the general levels of safety they experienced at their schools. The statements listed were:

· This school is located in a safe neighbourhood;
· I feel safe at this school; and
· This school's security policies and practices are sufficient.

There were four possible response options given: agree a lot, agree, disagree, disagree a lot.

Almost all New Zealand students were taught by teachers who agreed their school was a safe place, with 98 percent agreeing or agreeing a lot with the statement I feel safe at school, as shown in Table 30.
 There was least agreement with the statement this school is located in a safe neighbourhood, with 11 percent of students having teachers who disagreed to some extent.

Table 30:
Extent to which New Zealand teachers agreed with statements on school safety in TIMSS 2006/07

	Statements on school safety
	Proportion of Year 5 students whose teachers indicated
these levels of agreement with the statements

	
	Agree a lot
	Agree
	Disagree
	Disagree a lot

	This school is located in a safe neighbourhood
	45
	(2.1)
	44
	(2.5)
	10
	(1.4)
	2
	(0.7)

	I feel safe at this school
	57
	(2.8)
	41
	(2.8)
	2
	(0.9)
	<1
	(0.2)

	This school's security policies and practices are sufficient
	43
	(2.7)
	52
	(2.8)
	4
	(1.0)
	1
	(0.5)


Note:
Standard errors are presented in parentheses.
Proportions in each row should add to 100%; inconsistencies are due to rounding.

For each of these statements, students whose teachers agreed a lot had higher achievement, on average, than those who agreed to a lesser extent or disagreed.

Responses to these questions were summarised into the Index of Teachers’ Perception of Safety in School (TPSS). A high level on the index indicates that teachers agreed (either agree a lot or agree) with all three statements about the school being a safe place, whereas a low level indicates that teachers disagreed (either disagree a lot or disagree) with all three statements. All other teachers were assigned to the medium level of the index.

Based on the TPSS index, New Zealand teachers’ perception of school safety was more favourable than that of the students, who generally rated school safety as low or medium as measured by the equivalent safety index. The index showed that 86 percent of students’ teachers agreed the school was generally a safe place, categorised as a high TPSS rating (see Caygill, Lang and Cowles, 2010 for more information). Most of the remaining 14 percent of students’ teachers were categorised as medium on the TPSS index, with less than 1 percent at the low level of the index. Note that the results were the same for mathematics and science teachers, which is not surprising given that many New Zealand Year 5 students would have the same teacher for both subjects.

Among mathematics teachers, the Czech Republic had the greatest proportion of students whose teachers agreed their school was a safe place (97%), and Singapore (which, like New Zealand, had a low level of students’ perceptions of safety) had the second largest (96% - see Table 31). Among science teachers, Singapore and Austria (not shown in the Table – see Martin, Mullis, & Foy, 2008) had the greatest proportion of students whose teachers agreed their school was a safe place (96%), and Norway had the next largest (95%). Teacher perceptions of school safety in Scotland, Australia, and England were similar to New Zealand but lower on the TPSS scale in the United States.

Table 31:
Proportion of students whose teachers agreed their school was safe (at high level of the TPSS index) for selected countries in TIMSS 2006/07

	Country
	Mathematics teachers 
agreeing school was safe
	
	Country
	Science teachers 
agreeing school was safe

	
	% of students
	
	
	% of students

	Singapore
	96
	(1.0)
	
	Singapore
	96
	(1.1)

	Norway
	95
	(1.7)
	
	Norway
	95
	(1.7)

	Hong Kong SAR
	88
	(3.2)
	
	Hong Kong SAR
	90
	(2.6)

	Kazakhstan
	88
	(3.3)
	
	Scotland
	89
	(2.5)

	Scotland
	87
	(2.6)
	
	Kazakhstan
	88
	(3.3)

	New Zealand
	86
	(1.8)
	
	Australia
	87
	(2.3)

	Netherlands
	86
	(2.9)
	
	New Zealand
	86
	(1.8)

	Australia
	86
	(2.4)
	
	Netherlands
	86
	(2.9)

	England
	86
	(2.4)
	
	England
	86
	(2.4)

	Russian Federation
	82
	(3.2)
	
	Russian Federation
	82
	(3.2)

	United States
	80
	(2.2)
	
	Chinese Taipei
	80
	(3.2)

	Japan
	66
	(3.5)
	
	United States
	78
	(2.5)

	Chinese Taipei
	65
	(4.1)
	
	Japan
	67
	(3.6)

	International Avg.
	80
	(0.5)
	
	International Avg.
	80
	(0.5)


Note:
Standard errors are presented in parentheses.

Source:
Adapted from Exhibit 8.13 Mullis, Martin and Foy, 2008 and Exhibit 8.14 Martin, Mullis and Foy, 2008.

Students whose teachers agreed that the school was a safe place (at the high level on the index) had higher achievement than those whose teachers were not as positive (see Figure 4). This pattern was consistent across countries, although for some countries the differences were not significant.

Figure 4:
Levels of Teachers’ Perception of Safety in School (TPSS index) by mean achievement for New Zealand Year 5 students in TIMSS 2006/07
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Note:
Standard errors are presented in parentheses. 
Lines extending from the points represent the 95% confidence interval, e.g. the range within which we are 95 percent confident that the true population value lies.
There were too few students in the low grouping to report achievement for this group.

Trends in teacher perceptions

TIMSS introduced the questions about school safety into the teacher questionnaire in 2002. Comparisons between the two cycles show no significant changes in the proportions of students whose teachers gave positive responses about school safety, in either the individual questions on safety or the aggregated index of teachers’ perception of school safety.

Consistently across the cycles, students whose teachers agreed that the school was a safe place (at the high level on the index) had higher achievement than those whose teachers were not as positive.
Conclusion

This report has examined student, teacher and principal responses to questions on teaching and learning within the classroom context; these questions were contained in background questionnaires in the TIMSS 2006/07 study. The report explored characteristics of teachers, including their preparedness to teach mathematics and science, teaching activities that took place within mathematics and science lessons, resources, and teacher attitudes and perceptions. The relationships between some classroom context variables and mathematics and science achievements were also examined. Where possible, comparisons with previous cycles were made. The findings in this report have practical implications for practitioners and policy makers.

Teachers
The majority of New Zealand middle primary teachers were female; this was also the case in the majority of countries participating in TIMSS. On average, New Zealand teachers had less teaching experience than many of their international colleagues, although teachers in England had the same average number of years teaching. New Zealand teachers had relatively low levels of specialisation in mathematics and science pre-service, compared to their international colleagues.

The proportion of New Zealand teachers of both mathematics and science indicating they collaborate at least weekly was similar to their international colleagues, on average. These interactions among New Zealand teachers focus most frequently on discussions of teaching concepts and preparing materials rather than on classroom observations.

Compared to their international colleagues, relatively more teachers reported a good school climate and relatively more reported few limitations to instruction due to students’ abilities, interests and behaviours. On the issue of school buildings and resources, similar proportions of New Zealand teachers reported these as posing no problem compared to their international colleagues.
Similarities between mathematics and science
New Zealand teachers of Year 5 students reported less use of mathematics textbooks than their international counterparts. Science textbooks were rarely used in New Zealand, whereas in many other countries most teachers used them as a supplementary resource or as a primary basis for lessons.

Students whose teachers reported a positive school climate generally had higher achievement in mathematics and science than those whose teachers were less positive.

Differences between mathematics and science
Internationally, proportionately more teachers had in-service professional development in mathematics than in science. Compared to their international colleagues, however, the difference was much more marked among New Zealand teachers, who had relatively more professional development in mathematics but relatively less in science.
New Zealand teachers felt very well prepared to teach mathematics topics, with levels of confidence expressed similar to their international colleagues. They were, however, less confident in their preparation to teach science topics, both compared with mathematics topics and with their international colleagues.

Time spent teaching mathematics in New Zealand classrooms was similar to the international average, whereas time spent teaching science in New Zealand classrooms was much less than the international average.

Computer use was much higher in science lessons than in mathematics lessons in New Zealand classrooms. Computers were used primarily for looking up ideas and information during science lessons; computer use for this purpose was much higher in New Zealand than in many other countries. A lack of science laboratory equipment and materials was the resource most commonly seen as having an impact on instructional capability within New Zealand schools.

Changes since 2002
Time spent teaching mathematics had increased slightly since 2002. However, time spent teaching science in New Zealand classrooms had decreased markedly since 2002.

New Zealand Year 5 students were more likely to be asked to give explanations in every mathematics lesson in 2006 than in 2002. Compared with 2002, New Zealand Year 5 students were less likely to be asked to observe and describe natural phenomena or work together in small groups on experiments or investigations in science lessons in 2006.

Final thoughts

The findings in this report have demonstrated some significant differences between New Zealand and the other countries participating in TIMSS. Changes since 2002 have also been observed. These findings need to be reflected on by practitioners and policy makers to ensure that New Zealand Year 5 students are given every opportunity to reach their potential as mathematicians and scientists.

This report has examined only one of the aspects of schooling that can influence achievement. The authors of this report have also completed a report about the school context, as mentioned earlier. These two reports, together with those released in December 2008, build a comprehensive picture of mathematics and science at the Year 5 level.

In 2010 and 2011, New Zealand will be participating in the fifth cycle of TIMSS at both the Year 5 and Year 9 levels. This will give New Zealand the opportunity to examine the 2006 Year 5 cohort when they are in Year 9 and to see if improvements have been made at the Year 5 level.

Appendix

Table 32:
Standard errors for Table 1 – Gender of Year 5 teachers (by percent of students) for selected countries in TIMSS 2006/07
	Country
	Mathematics
	
	Country
	Science

	
	Female
	Male
	
	
	Female
	Male

	Netherlands
	(4.1)
	(4.1)
	
	Netherlands
	(4.1)
	(4.1)

	Hong Kong SAR
	(4.1)
	(4.1)
	
	Japan
	(3.6)
	(3.6)

	Japan
	(3.1)
	(3.1)
	
	Chinese Taipei
	(4.5)
	(4.5)

	Singapore
	(2.6)
	(2.6)
	
	England
	(3.3)
	(3.3)

	England
	(3.5)
	(3.5)
	
	Hong Kong SAR
	(3.7)
	(3.7)

	Chinese Taipei
	(3.7)
	(3.7)
	
	Singapore
	(2.3)
	(2.3)

	New Zealand
	(2.4)
	(2.4)
	
	New Zealand
	(2.4)
	(2.4)

	Australia
	(3.4)
	(3.4)
	
	Australia
	(3.7)
	(3.7)

	Norway
	(2.4)
	(2.4)
	
	Norway
	(2.4)
	(2.4)

	United States
	(1.7)
	(1.7)
	
	United States
	(1.7)
	(1.7)

	Scotland
	(1.8)
	(1.8)
	
	Scotland
	(2.2)
	(2.2)

	Kazakhstan
	(1.7)
	(1.7)
	
	Kazakhstan
	(1.7)
	(1.7)

	Russian Federation
	(0.9)
	(0.9)
	
	Russian Federation
	(0.9)
	(0.9)

	International Avg.
	(0.5)
	(0.5)
	
	International Avg.
	(0.5)
	(0.5)


Source:
Adapted from Exhibits 6.1 Mullis, Martin and Foy & 6.1, Martin, Mullis and Foy, 2008.
Table 33:
Standard errors for Table 9 – Year 5 mathematics instructional time per year for selected countries in TIMSS 2006/07
	Country
	Number
	
	Geometric shapes and measures
	
	Data display

	
	Percent of time per year
	Mean scale score
	
	Percent of time per year
	Mean scale score
	
	Percent of time per year
	Mean scale score

	New Zealand
	(0.8)
	(2.7)
	
	(0.4)
	(2.3)
	
	(0.3)
	(2.6)

	Netherlands 
	(1.2)
	(2.2)
	
	(0.5)
	(2.3)
	
	(0.7)
	(2.3)

	Norway 
	(1.1)
	(2.8)
	
	(0.7)
	(3.0)
	
	(0.5)
	(2.6)

	Australia 
	(1.1)
	(3.7)
	
	(0.7)
	(3.1)
	
	(0.6)
	(3.1)

	Scotland 
	(1.0)
	(2.6)
	
	(0.6)
	(2.6)
	
	(0.5)
	(2.2)

	England 
	(0.9)
	(3.2)
	
	(0.5)
	(2.7)
	
	(0.5)
	(2.5)

	Singapore 
	(0.7)
	(4.3)
	
	(0.6)
	(3.6)
	
	(0.5)
	(3.2)

	United States 
	(1.0)
	(2.7)
	
	(0.4)
	(2.5)
	
	(0.5)
	(2.4)

	Chinese Taipei
	(1.0)
	(1.9)
	
	(0.6)
	(2.2)
	
	(0.6)
	(2.0)

	Hong Kong SAR
	(1.0)
	(3.8)
	
	(0.7)
	(3.1)
	
	(0.5)
	(2.7)

	Japan 
	(1.1)
	(2.2)
	
	(0.8)
	(2.2)
	
	(0.6)
	(2.8)

	Kazakhstan
	-
	(6.6)
	
	-
	(7.4)
	
	-
	(5.8)

	Russian Federation
	-
	(4.4)
	
	-
	(5.1)
	
	-
	(4.9)

	International Avg.
	(0.2)
	(0.0)
	
	(0.1)
	(0.0)
	
	(0.1)
	(0.0)


Note:
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibits 5.2 & 5.3  Mullis, Martin and Foy, 2008.

Table 34:
Mathematics topics taught to Year 5 students in New Zealand, TIMSS 2006/07 
	Mathematics topics
	Proportion of students mostly taught topic during or before the year of testing

	Number
	

	Representing whole numbers using words, diagrams or symbols
	98

	Whole numbers including place value and ordering
	99

	Computation with whole numbers
	98

	Multiples and factors of numbers
	74

	Estimation with whole numbers
	89

	Problems involving proportions
	54

	Fractions (parts of a whole or a collection, location on a number line)
	84

	Equivalent fractions
	62

	Comparing and ordering simple fractions
	81

	Fractions represented by words, numbers or models
	83

	Adding and subtracting simple fractions
	59

	Decimal place value including writing decimals using words and numbers
	54

	Adding and subtracting with decimals
	40

	Finding the missing number in a number sentence (e.g., if 17 + __ = 29, what number would go in the blank to make the number sentence true?)
	97

	Model simple situations involving unknowns with expressions or number sentences
	80

	Extending patterns and finding missing terms in them
	73

	Describing relationships between adjacent terms in a sequence
	47

	Generating pairs of numbers following a given rule (e.g., multiply the first number by 3 and add 2 to get the second number
	54

	Finding a rule for a relationship given some pairs of numbers which satisfy the relationship
	52


	Geometric shapes and measures
	

	Measuring and estimating lengths
	90

	Parallel and perpendicular lines
	54

	Comparing angles by size and drawing angles (e.g., a right angle, angles larger or smaller than a right angle)
	32

	Elementary properties of common geometric shapes
	82

	Recognising relationships between three-dimensional shapes and their two-dimensional representations
	72

	Calculating areas and perimeters of squares and rectangles of given dimensions
	61

	Finding areas by covering with a given shape or counting squares
	68

	Estimating areas and volumes
	50

	Using informal coordinate systems to locate points in a plane
	47

	Figures with line symmetry
	74

	Reflections and rotations
	77

	Data display
	

	Reading data from tables, pictographs, bar graphs, or pie charts
	92

	Comparing information from related data sets (e.g., given graphs showing the favourite flavours of ice cream in different classes, identify the class with chocolate as the most popular flavour)
	91

	Using information from data displays to answer questions that go beyond directly reading the data displayed (e.g., by performing computations, drawing conclusions and making predictions)
	71

	Comparing and matching different representations of the same data
	64

	Organising and displaying data using tables, pictographs, bar graphs, or pie charts
	91


Table 35:
Standard errors for Table 10 – Proportion of time spent on teaching activities during mathematics lessons for selected countries in TIMSS 2006/07

	Country
	Home
work review
	Listening to teacher
	Teacher-guided working on problems
	Working on problems on their own
	Listening to teacher re-teach or clarify
	Taking tests or quizzes
	Non-mathe​matics activities
	Other

	Singapore
	(0.5)
	(0.6)
	(0.5)
	(0.5)
	(0.3)
	(0.2)
	(0.3)
	(0.4)

	Chinese Taipei
	(0.4)
	(1.1)
	(0.5)
	(0.6)
	(0.4)
	(0.5)
	(0.3)
	(0.4)

	Kazakhstan
	(0.4)
	(0.7)
	(0.5)
	(0.8)
	(0.5)
	(0.7)
	(0.4)
	(0.6)

	United States
	(0.3)
	(0.6)
	(0.7)
	(0.5)
	(0.3)
	(0.3)
	(0.3)
	(0.3)

	Russian Federation
	(0.3)
	(0.9)
	(0.5)
	(0.8)
	(0.4)
	(0.6)
	(0.2)
	(0.4)

	Hong Kong SAR
	(0.4)
	(1.3)
	(0.7)
	(0.8)
	(0.5)
	(0.4)
	(0.3)
	(0.5)

	Norway
	(0.4)
	(0.6)
	(0.9)
	(1.3)
	(0.5)
	(0.3)
	(0.3)
	(0.4)

	Scotland
	(0.3)
	(0.8)
	(0.8)
	(1.1)
	(0.3)
	(0.3)
	(0.3)
	(0.4)

	England
	(0.3)
	(0.9)
	(1.0)
	(1.1)
	(0.5)
	(0.3)
	(0.3)
	(0.4)

	Australia
	(0.3)
	(0.6)
	(0.8)
	(1.1)
	(0.5)
	(0.4)
	(0.3)
	(0.6)

	Japan
	(0.3)
	(0.9)
	(1.0)
	(1.1)
	(0.7)
	(0.4)
	(0.2)
	(0.6)

	Netherlands
	(0.4)
	(0.9)
	(0.9)
	(1.4)
	(0.7)
	(0.4)
	(0.3)
	(0.4)

	New Zealand
	(0.2)
	(0.4)
	(0.8)
	(0.7)
	(0.4)
	(0.3)
	(0.3)
	(0.6)

	International Avg.
	(0.1)
	(0.1)
	(0.1)
	(0.2)
	(0.1)
	(0.1)
	(0.1)
	(0.1)


Source:
Adapted from Exhibit 7.9 Mullis, Martin and Foy, 2008.
Table 36:
Standard errors for Table 13 – Year 5 science instructional time per year for selected countries in TIMSS 2006/07
	Country
	Life Science
	
	Physical science
	
	Earth science

	
	Percent of time per year
	Mean scale 
score
	
	Percent of time per year
	Mean scale score
	
	Percent of time per year
	Mean scale score

	Netherlands 
	(2.1)
	(2.2)
	
	(1.0)
	(2.3)
	
	(1.5)
	(2.5)

	New Zealand 
	(1.2)
	(2.5)
	
	(1.3)
	(2.5)
	
	(1.0)
	(2.6)

	Norway 
	(1.1)
	(2.5)
	
	(0.8)
	(2.7)
	
	(1.3)
	(2.9)

	Scotland 
	(1.5)
	(2.2)
	
	(1.7)
	(1.9)
	
	(1.7)
	(2.5)

	Australia 
	(1.6)
	(3.4)
	
	(1.4)
	(3.1)
	
	(1.2)
	(3.2)

	Hong Kong SAR
	(1.3)
	(3.5)
	
	(1.0)
	(3.5)
	
	(1.1)
	(3.2)

	England 
	(0.8)
	(2.7)
	
	(1.0)
	(2.7)
	
	(0.8)
	(2.9)

	Japan 
	(0.8)
	(2.0)
	
	(0.9)
	(2.3)
	
	(0.7)
	(2.7)

	Singapore 
	(0.9)
	(4.1)
	
	(0.9)
	(3.9)
	
	(0.7)
	(3.3)

	United States 
	(0.7)
	(2.5)
	
	(0.7)
	(2.3)
	
	(0.7)
	(2.6)

	Russian Federation
	(1.2)
	(4.1)
	
	(0.7)
	(4.6)
	
	(0.8)
	(4.3)

	Chinese Taipei
	(1.0)
	(2.1)
	
	(1.2)
	(2.5)
	
	(0.8)
	(1.9)

	Kazakhstan
	(0.8)
	(5.0)
	
	(0.8)
	(5.8)
	
	(1.1)
	(5.2)

	International Avg.
	(0.2)
	(0.0)
	
	(0.2)
	(0.0)
	
	(0.2)
	(0.0)


Source:
Adapted from Exhibits 5.3 & 5.4  Martin, Mullis and Foy, 2008.
Table 37:
Science topics taught to Year 5 students in New Zealand, TIMSS 2006/07 
	Science topics
	Proportion of students mostly taught topic during or before the year of testing

	Life science
	

	Types, characteristics, and classification of living things
	73

	Major body structures and their function in humans and other organisms (plants and animals)
	61

	General steps in the life cycle of familiar organisms (e.g., humans, butterflies, frogs, plants)
	77

	Plant and animal reproduction (passing on of general characteristics)
	33

	Physical features, behaviour, and survival of plants and animals in different environments
	72

	Bodily actions in response to outside conditions (e.g., heat, cold, danger) and activities (e.g., exercise)
	59

	Energy requirements of plants and animals (energy from the sun to make food and to provide energy for growth and repair)
	55

	Relationships in a living community (e.g., simple food chains using common plants and animals and predator-prey relationships)
	70

	Changes in environments (effects of human activity, pollution and its prevention)
	71

	Ways that common communicable diseases (e.g., colds, influenza) are transmitted; signs, prevention, and treatment of illness
	49

	Ways of maintaining good health, including diet and exercise
	90

	Physical science
	

	Classification of objects and materials based on physical properties
	56

	Properties and uses of metals
	23

	Forming and separating mixtures
	38

	Properties and uses of water
	58

	States of matter (solids, liquids, and gases) and differences in their physical properties in terms of shape and volume
	50

	Changes in state of matter by heating and cooling (melting, freezing, boiling, evaporation, condensation)
	58

	Familiar changes in materials (e.g., decaying of animal/plant matter, burning, rusting, cooking)
	42

	Common energy sources/forms and their practical uses (e.g., wind, sun, electricity, burning fuel, water wheel, food)
	52

	Heat flow and temperature
	33

	Common sources of light and related phenomena (e.g., formation of rainbows and shadows, visibility of objects, mirrors, colours)
	38

	Production of sound by vibrations
	38

	Electrical circuits
	44

	Magnets (north and south poles, magnetic attraction, and repulsion)
	33

	Forces that cause objects to move (e.g., gravity, push/pull forces)
	43


Table 37 continued:    Science topics taught to Year 5 students in New Zealand, TIMSS 2006/07
	Science topics continued
	Proportion of students mostly taught topic during or before the year of testing

	Earth science
	

	Rocks, minerals, sand, and soil
	31

	Water on Earth (location, types, and movement)
	52

	Air (composition, proof of its existence, uses, and importance for supporting life)
	31

	Common features of the Earth’s landscape (e.g., mountains, plains, rivers, deserts) and relationship to human use (e.g., farming, irrigation, land development)
	55

	Use and conservation of Earth’s natural resources
	61

	Earth’s water cycle (water flowing in rivers from mountains to sea, cloud formation and precipitation)
	64

	Weather conditions from day to day or over the seasons
	64

	Fossils of animals and plants (age, formation)
	31

	Earth’s solar system (planets, sun, moon)
	70

	Earth’s rotation on its axis (e.g., day and night, appearance of shadows)
	58


Table 38:
Standard errors for Table 15 – Computer use in mathematics class with trends 

	Country
	Percentage of students whose teachers reported  computers available
	
	Percentage of students whose teachers reported computer use in about half of the lessons or more

	
	Percent in 2007
	Difference in percent from 2003
	
	Discovering principles and concepts
	Practising skills and procedures
	Looking up ideas and information

	Scotland 
	(2.4)
	(4.5)
	
	(1.9)
	(3.7)
	(1.6)

	Netherlands
	(2.9)
	(4.5)
	
	(1.9)
	(4.1)
	(2.2)

	Singapore 
	(2.4)
	(4.1)
	
	(1.3)
	(1.8)
	(1.1)

	Japan 
	(3.3)
	(4.6)
	
	(0.0)
	(0.9)
	(0.0)

	Australia 
	(3.2)
	(4.8)
	
	(1.4)
	(2.3)
	(1.7)

	New Zealand 
	(2.7)
	(4.1)
	
	(1.1)
	(1.6)
	(0.9)

	England 
	(3.4)
	(4.8)
	
	(2.0)
	(2.4)
	(1.7)

	Norway 
	(3.3)
	(5.6)
	
	(0.9)
	(1.3)
	(0.8)

	United States 
	(2.6)
	(3.5)
	
	(0.9)
	(1.5)
	(1.0)

	Hong Kong SAR
	(3.9)
	(5.9)
	
	(2.4)
	(1.6)
	(1.9)

	Chinese Taipei
	(4.1)
	(5.2)
	
	(0.1)
	(1.7)
	(1.1)

	Kazakhstan 
	(4.5)
	–
	
	(0.9)
	(2.9)
	(2.9)

	Russian Federation
	(2.7)
	(3.0)
	
	(0.0)
	(1.1)
	(1.1)

	International Avg.
	(0.5)
	
	
	(0.2)
	(0.3)
	(0.2)


Note:
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.11 in Mullis, Martin and Foy, 2008.

Table 39:
Standard errors for Table16 – Computer use in science class with trends
	Country
	Percentage of students whose teachers reported computers available 
	
	Percentage of students whose 
teachers reported on computer use 
in about half of the lessons or more

	
	Percent in 2007
	Difference in percent from 2003
	
	Doing scientific procedures or experiments
	Studying natural phenomena through simulations
	Practising skills and procedures
	Looking up ideas and information

	Scotland 
	(2.8)
	(5.2)
	
	(1.5)
	(1.6)
	(2.7)
	(3.7)

	New Zealand 
	(1.7)
	(3.1)
	
	(0.8)
	(1.4)
	(1.3)
	(2.6)

	Japan 
	(2.9)
	(4.0)
	
	(0.3)
	(2.0)
	(0.0)
	(1.5)

	Singapore 
	(2.6)
	(4.3)
	
	(2.2)
	(1.6)
	(2.5)
	(2.5)

	Australia 
	(2.8)
	(4.1)
	
	(1.2)
	(1.5)
	(1.9)
	(3.9)

	England 
	(3.7)
	(4.7)
	
	(2.5)
	(2.5)
	(2.6)
	(3.1)

	United States 
	(2.6)
	(3.6)
	
	(1.4)
	(1.2)
	(1.4)
	(2.2)

	Hong Kong SAR
	(4.1)
	(6.3)
	
	(1.7)
	(2.4)
	(2.9)
	(4.3)

	Netherlands
	(4.7)
	(6.8)
	
	(1.0)
	(0.2)
	(0.2)
	(3.0)

	Norway 
	(3.8)
	(5.7)
	
	(0.7)
	(1.1)
	(0.0)
	(1.3)

	Chinese Taipei
	(4.1)
	(5.7)
	
	(2.1)
	(2.1)
	(1.4)
	(1.8)

	Kazakhstan 
	(5.0)
	–
	
	(0.3)
	(1.5)
	(3.2)
	(3.1)

	Russian Federation
	(2.1)
	(2.5)
	
	(0.7)
	(0.9)
	(0.8)
	(1.2)

	International Avg.
	(0.6)
	
	
	(0.2)
	(0.2)
	(0.3)
	(0.4)


Note:
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.10 in Martin, Mullis and Foy, 2008.
Table 40:
Standard errors for Table 17 – Calculator use in mathematics class with trends

	Country
	Percentage of students whose teachers reported calculators allowed in mathematics class
	
	Percentage of students whose 
teachers reported calculator use 
in about half of the lessons or more

	
	Percent 
in 2007
	Difference 
in percent from 2003
	
	Checking answers
	Doing routine computations
	Solving complex problems
	Exploring number concepts

	England 
	(1.0)
	(1.2)
	
	(2.9)
	(0.8)
	(2.5)
	(2.1)

	Australia 
	(1.5)
	(2.8)
	
	(2.4)
	(1.1)
	(2.4)
	(2.5)

	New Zealand 
	(1.6)
	(2.1)
	
	(1.8)
	(1.1)
	(1.7)
	(1.4)

	Scotland 
	(2.3)
	(3.4)
	
	(1.5)
	(0.7)
	(1.7)
	(1.1)

	Norway 
	(2.9)
	(4.0)
	
	(0.5)
	(0.0)
	(1.1)
	(0.5)

	Kazakhstan 
	(5.0)
	–
	
	(1.0)
	(1.0)
	(2.0)
	(1.3)

	United States 
	(3.2)
	(4.2)
	
	(1.3)
	(0.9)
	(1.7)
	(1.2)

	Japan 
	(3.4)
	(5.0)
	
	(0.0)
	(0.0)
	(1.6)
	(1.0)

	Netherlands
	(4.3)
	(6. 5)
	
	(0.4)
	(0.4)
	(0.8)
	(0.0)

	Hong Kong SAR
	(4.3)
	(5.2)
	
	(1.1)
	(1.3)
	(1.4)
	(0.8)

	Chinese Taipei
	(4.6)
	(6.3)
	
	(0.0)
	(0.1)
	(1.0)
	(1.6)

	Russian Federation
	(3.3)
	(4.0)
	
	(1.2)
	(0.6)
	(1.0)
	(0.8)

	Singapore 
	(0.9)
	(1.7)
	
	(0.7)
	(0.7)
	(0.6)
	(0.7)

	International Avg.
	(0.5)
	
	
	(0.3)
	(0.2)
	(0.3)
	(0.2)


Note:
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.10 in Mullis, Martin and Foy, 2008.
Table 41:
Standard errors for Table 18 – Textbook use in teaching mathematics with trends
	Country
	Percentage of students taught by teachers reporting textbook use

	
	Use textbook to teach mathematics
	Do not use textbook 
to teach mathematics

	
	As primary basis for lessons
	As supplementary resource
	

	
	Percent 
in 2007
	Difference 
in percent 
from 2003
	Percent 
in 2007
	Difference 
in percent from 2003
	Percent 
in 2007
	Difference 
in percent from 2003

	Netherlands
	(1.1)
	(1.8)
	(1.1)
	(1.2)
	(0.0)
	(1.4)

	Kazakhstan 
	(1.8)
	–
	(1.8)
	–
	(0.0)
	–

	Chinese Taipei
	(2.0)
	(3.1)
	(1.4)
	(2.5)
	(1.4)
	(1.8)

	Hong Kong SAR
	(2.8)
	(4.5)
	(2.8)
	(4.5)
	(0.6)
	(0.6)

	Russian Federation
	(2.2)
	(3.0)
	(2.2)
	(3.0)
	(0.0)
	(0.0)

	Norway 
	(2.2)
	(3.8)
	(1.9)
	(3.6)
	(1.2)
	(1.4)

	Japan 
	(3.0)
	(4.2)
	(3.0)
	(4.2)
	(0.5)
	(0.5)

	Singapore 
	(2.9)
	(4.9)
	(2.7)
	(4.8)
	(0.7)
	(0.7)

	Scotland 
	(3.8)
	(5.7)
	(3.8)
	(5.7)
	(0.0)
	(0.0)

	United States 
	(2.6)
	(4.1)
	(2.3)
	(3.6)
	(1.6)
	(2.6)

	Australia 
	(2.7)
	(4.1)
	(3.7)
	(5.5)
	(3.5)
	(5.3)

	England 
	(3.1)
	(5.0)
	(4.4)
	(6.3)
	(3.6)
	(4.6)

	New Zealand 
	(1.0)
	(3.0)
	(1.4)
	(3.3)
	(1.0)
	(2.5)

	International Avg.
	(0.5)
	
	(0.5)
	
	(0.3)
	


Note:
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.8 in Mullis, Martin and Foy, 2008.
Table 42:
Standard errors for Table 19 – Textbook use in teaching science with trends
	Country
	Percentage of students taught by teachers reporting textbook use

	
	Use textbook to teach science
	Do not use textbook 
to teach science

	
	As primary basis for lessons
	As supplementary resource
	

	
	Percent 
in 2007
	Difference 
in percent 
from 2003
	Percent 
in 2007
	Difference 
in percent from 2003
	Percent 
in 2007
	Difference 
in percent from 2003

	Hong Kong SAR
	(4.1)
	(6.3)
	(1.7)
	(2.4)
	(2.9)
	(4.3)

	Kazakhstan 
	(5.0)
	–
	(0.3)
	(1.5)
	(3.2)
	(3.1)

	Chinese Taipei
	(4.1)
	(5.7)
	(2.1)
	(2.1)
	(1.4)
	(1.8)

	Russian Federation
	(2.1)
	(2.5)
	(0.7)
	(0.9)
	(0.8)
	(1.2)

	Singapore 
	(2.6)
	(4.3)
	(2.2)
	(1.6)
	(2.5)
	(2.5)

	Netherlands
	(4.7)
	(6.8)
	(1.0)
	(0.2)
	(0.2)
	(3.0)

	Japan 
	(2.9)
	(4.0)
	(0.3)
	(2.0)
	(0.0)
	(1.5)

	Norway 
	(3.8)
	(5.7)
	(0.7)
	(1.1)
	(0.0)
	(1.3)

	United States 
	(2.6)
	(3.6)
	(1.4)
	(1.2)
	(1.4)
	(2.2)

	England 
	(3.7)
	(4.7)
	(2.5)
	(2.5)
	(2.6)
	(3.1)

	Scotland 
	(2.8)
	(5.2)
	(1.5)
	(1.6)
	(2.7)
	(3.7)

	Australia 
	(2.8)
	(4.1)
	(1.2)
	(1.5)
	(1.9)
	(3.9)

	New Zealand 
	(1.7)
	(3.1)
	(0.8)
	(1.4)
	(1.3)
	(2.6)

	International Avg.
	(0.6)
	 
	(0.2)
	(0.2)
	(0.3)
	0.4)


Note:
A dash (-) indicates comparable data are not available.

Source:
Adapted from Exhibit 7.8 in  Martin, Mullis and Foy, 2008.
Table 43:
Standard errors for Table 20 – Teachers’ views on school climate

	Aspects of school climate
	Percentage of students whose teachers characterised 
the aspect on each level of the scale

	
	Very high
	High
	Medium
	Low
	Very low

	Teachers’ job satisfaction
	(2.3)
	(2.7)
	(2.8)
	(0.7)
	(0.2)

	Teachers’ understanding of the school’s curricular goals
	(2.1)
	(2.6)
	(1.8)
	(0.4)
	(0.1)

	Teachers’ degree of success in implementing the school’s curriculum
	(1.7)
	(2.2)
	(1.8)
	(0.4)
	(0.0)

	Teachers’ expectations for student achievement
	(2.6)
	(2.5)
	(1.6)
	(0.2)
	(0.0)

	Parental support for student achievement
	(1.9)
	(2.2)
	(2.1)
	(1.5)
	(0.7)

	Parental involvement in school activities
	(1.8)
	(2.3)
	(2.5)
	(1.8)
	(1.1)

	Students’ regard for school property
	(1.7)
	(3.1)
	(2.6)
	(1.9)
	(0.6)

	Students’ desire to do well in school
	(1.7)
	(2.8)
	(2.5)
	(0.7)
	(0.4)
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Definitions and technical notes

This section gives a brief overview of the technical details and definitions applicable to this report. For a comprehensive description of the technical details pertaining to TIMSS see the TIMSS 2007 Technical Report (Olson, Martin, & Mullis, (Eds.), 2008).
Benchmarks

In order to describe more fully what achievement on the mathematics scale means, the TIMSS international researchers have developed benchmarks. These benchmarks link student performance on the TIMSS mathematics scale to performance on mathematics questions, and describe what students can typically do at set points on the mathematics achievement scale. The international mathematics benchmarks are four points on the mathematics scale: the advanced benchmark (625), the high benchmark (550), the intermediate benchmark (475), and the low benchmark (400). The performance of students reaching each benchmark is described in relation to the types of questions they answered correctly.

Exclusions

Each country was permitted to exclude some students for whom the assessment was not appropriate or was difficult to administer. Countries were required to keep the amount of excluded students as small as possible, with a guideline of 5 percent of the ‘target’ population as the maximum. Any countries that exceeded this value are indicated in the international exhibits. The target population in New Zealand was Year 5 students.

School-level exclusions in New Zealand consisted of very small schools (less than four Year 5 students), special education schools, Rudolf Steiner schools, the Correspondence School, and schools that provide more than 80% of their instruction in te reo Mäori. Within-school exclusions consisted of special education classes, special needs students, students with insufficient instruction in English, and units within schools that provide more than 80% of their instruction in te reo Mäori.
The New Zealand exclusion rate was one of the largest at 5.4 percent and equivalent to Hong Kong SAR and Lithuania. Exclusion rates for most of the other countries were usually kept below the 5 percent maximum, with only the United States and the benchmarking participants exceeding this level.

Mean, medians, and averages

There are three measures of central tendency, but only the mean and the median are used in this report.

The mean of a set of scores is the sum of the scores divided by the number of scores, and is also sometimes referred to as ‘the average’, particularly in the international reports. Note that for TIMSS, as with other large-scale studies, the means for a country are adjusted slightly (in technical terms ‘weighted’) to reflect the total population of Year 5 rather than just the sample.

A median is the middle number when all numbers are put in order.

In earlier cycles of TIMSS, an international mean was reported. However as the number of countries participating changed, this mean shifted so that it was difficult to make comparisons across years. In TIMSS 2006/07 the TIMSS scale average is reported. This is the value to which the scores of each student are scaled (see later note on Scale score points for more details).

Minimum group size for reporting achievement data

In this report, student achievement data is not reported where the group size is less than 30 students or less than 10 schools. While group sizes of 30 to 50 students do have achievement reported in some cases, these are annotated and should be treated with caution as there is a lot of uncertainty in the measurement, as demonstrated by larger standard errors.

Percentile

The percentages of students performing below or above particular points on the scale can be used to describe the range of achievement. The lowest outer limit of achievement reported in ranges is the 5th percentile – the score at which only 5 percent of students achieved a lower score and 95 percent of students achieved a higher score. The highest outer limit is the 95th percentile – the score at which only 5 percent of students achieved a higher score and 95 percent of students a lower score. Therefore, 90 percent of the Year 5 student scores lie between the 5th and 95th percentiles.

Sampling

Schools are sampled in TIMSS with a probability proportional to the number of Year 5 students. In order to improve the precision of sampling, the schools were ordered by decile, level of urbanisation, and size, so that the schools selected better represented the population of schools in New Zealand. Within each school, classes were sampled with equal probability and all Year 5 students within each class were selected.

Scale score points

The design of TIMSS allows for a large number of questions to be used in mathematics and science; each student answers only a portion of these questions. TIMSS employs techniques to enable population estimates of achievement to be produced for each country even though a sample of students responded to differing selections of questions. These techniques result in scaled scores that are on a scale with a mean of 500 and a standard deviation of 100.

Significance tests

In this report, all the comparisons that have been made are tested for statistical significance using the t statistic, with the probability of making an incorrect inference set at 5 percent. To compare the means of two groups of students, the formula to generate the test statistics computed in this report is:


(1)
The calculation of sediff , the standard error of the difference, varies depending on whether the groups were sampled independently or not. If the means for two groups that were sampled independently are being compared, for example, boys’ achievement in 1994 and 2006, then the standard error of the difference is calculated as the square root of the sum of the squared standard errors of each mean:


(2)
For most of the comparisons, this formula was not applicable and so the sediff is computed more accurately by combining variances using custom-written SAS programs. However as a rough estimate, the above formula will give a similar result.

Note that in all calculations, unrounded figures are used in these tests, which may account for some results appearing to be inconsistent.

Standard error

Because of the technical nature of TIMSS, the calculation of statistics such as means and proportions has some uncertainty due to (i) generalising from the sample to the total Year 5 school population, and (ii) inferring each student’s proficiency from their performance on a subset of questions. The standard errors provide a measure of this uncertainty. In general, we can be 95 percent confident that the true population value lies within an interval of 1.96 standard errors either side of the given statistic. This confidence interval is represented in graphs by the lines extending in either direction from the points.

Statistically significant

In order to determine whether a difference between two means is actual, it is usual to undertake tests of significance. These tests take into account the means and the error associated with them. If a result is reported as not being statistically significant then, although the means might be slightly different, we do not have sufficient evidence to infer that they are different. All tests of statistical significance referred to in this report are at the 95 percent confidence level.

Weighting

Due to the use of sampling, weights need to be applied when analysing the TIMSS data. Weighting ensures that any information presented more closely reflects the total population of Year 5 students, rather than just the sample. The TIMSS weighting takes into account school, class, and student level information and the overall sampling weight is a product of the school, class, and student weights.
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1	Note that this cycle of the study is called TIMSS 1995 internationally as most countries participated in 1995. However southern hemisphere countries conducted the assessment towards the end of 1994 so in New Zealand reports the study is referred to as TIMSS 1994/95. Similarly for the subsequent cycles, the two years in which administrations occurred in participating countries are indicated.


2	Mongolia does not appear in any international comparisons because they were unable to meet sampling criteria. Selected results for Mongolia appear in Appendix E of Martin, Mullis, and Foy (2008). Throughout the report 36, rather than 37, countries are discussed at the middle primary level.
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�	Algeria, Georgia, Morocco, Germany, Ukraine, Yemen, Austria, Qatar, Lithuania, Slovak Republic


�	High level indicates homework assigned at least 3 or 4 times a week and students spend more than 30 minutes on homework. Low level indicates homework assigned no more than twice a week and no more than 30 minutes spent on each assignment. Medium level includes all other possible combinations of responses.


�	An index was created from the teachers responses. High level indicates more than 30 minutes spent on homework assigned about half the lessons or more. Low level indicates no homework assigned or assignment of less than 30 minutes of homework about half of the lessons or less. Medium level includes all other possible combinations of responses.


�	This was the curriculum in place at the time of testing.


�	The Mathematical Processes strand of the MiNZC relates more to the TIMSS cognitive domains and so is not included in this discussion.


�	Algeria, Georgia, Iran, Morocco, Yemen, Ukraine, Qatar, Slovak Republic, Lithuania 


�	High level indicates homework assigned at least 3 or 4 times a week and students spend more than 30 minutes on homework. Low level indicates homework assigned no more than twice a week and no more than 30 minutes spent on each assignment. Medium level includes all other possible combinations of responses.


�	An index was created from the teachers responses. High level indicates more than 30 minutes spent on homework assigned about half the lessons or more. Low level indicates no homework assigned or assignment of less than 30 minutes of homework about half of the lessons or less. Medium level includes all other possible combinations of responses.


�	This was the curriculum in place at the time of testing.


�	In the New Zealand teacher questionnaires, mathematics textbooks were defined to include the Figure it Out series.


�	Note that this section is also included in Caygill, Lang and Cowles (2010).


�	Average is computed based on a 5-point scale: 1 = very high; 2 = high; 3 = medium; 4 =low; and 5 = very low. High level indicates average is less than or equal to 2. Medium level indicates that average is greater than 2 and less or equal to 3. Low level indicates average is greater than 3.


�	Index of Teachers’ Reports on Teaching Mathematics Classes with Few or No Limitations on Instruction Due to Student Factors (MCFL) and the Index of Teachers’ Reports on Teaching Science Classes with Few or No Limitations on Instruction Due to Student Factors (SCFL).


�	The index was created by computing an average across the five statements based on a 4-point scale where 1 includes both not at all and not applicable, 2 a little, 3 some, and 4 a lot. A high level on the index indicates the average is less than or equal to 2. A medium level indicates the average is greater than 2 and less than 3, while the low level indicates the average is greater than or equal to 3.


�	Note that percentages are of students rather than teachers. Also note that for the purposes of this analysis, mathematics and science teachers have been combined.


�	See Mullis, Martin, & Foy (2008), Exhibit A.4 for this information.





