Mathematics and Science Achievement in New Zealand: 
Summing up New Zealand’s participation in three cycles of TIMSS at Year 9
105

Chapter 5: The Context for Year 9 Students’ Achievement
The background characteristics of students play an important part in understanding student achievement. Chapter 5 firstly sets the scene by providing key demographic data across the assessment cycles. Achievement is then viewed in terms of home language and home education resources and any changes that may have occurred across the eight-year period 1994 to 2002. Understanding how students spend their time out of school and how this impacts on their achievement is also very important; Year 9 students’ reports on their extra-curricular activities as well as the amount of time they spend on such activities is discussed. Whenever possible, comparisons are made across the assessment cycles. In some instances comparisons are made between New Zealand Year 9 students and their international counterparts.



Key points

· The overall proportions of Year 9 students reporting they ‘always spoke’ and ‘rarely spoke’ English at home remained unchanged over the eight years; however, the difference in mean achievement between students who rarely spoke English in the home and those who often spoke English decreased over the eight years 1994 to 2002. 
· The type of school Year 9 students had attended when in Year 7 and 8 was found not to be associated with their mathematics and science achievement after one year of secondary schooling. 
· Most Year 9 students were involved in some after-school activity. The most popular activity was playing sport. Television watching continued to be a popular out-of-school activity on school days, although the average time spent on this decreased from 1994 to 2002. 
· The majority of Year 9 students held positive attitudes towards school. Students who held positive attitudes were also likely to report they had not experienced negative behaviours, such as bullying. 
· The proportion of Year 9 students reporting they had something stolen had decreased from 1994 to 2002.
Introduction

As was the case with previous cycles, TIMSS-02/03 recognised the importance of the relationships between student characteristics, such as socio-economic background, and achievement. In order to gain insight into these relationships, students completed a questionnaire designed to obtain indicators of cultural and economic capital: students’ use of English in the home; their attitudes to school; the types of activities in which they were involved outside of school; and their educational aspirations, as well as some key demographic characteristics.

How do the demographic characteristics of the students in each TIMSS cycle compare? 

Age
Table 5.1 presents a breakdown of the age statistics for the New Zealand Year 9 student groups in the three TIMSS assessments (1994, 1998, and 2002). Although there was a wider range of ages in 1998 than in 1994, the key statistics (i.e., mean and median) are the same. Bearing in mind that both assessments are age-grade studies (i.e., the upper ‘grade’ or class where most 13-year-olds are found), it is not necessary to make any adjustments to account for differences in age distribution for valid comparative analysis.

Table 5.1:
Age of Year 9 students 1994-2002

	Statistic
	Age statistics from each TIMSS assessment

	
	1994
	1998
	2002

	Mean
	14.0
	14.0
	14.1

	Median
	14.0
	14.0
	14.1

	Range (5th – 95th percentile)
	13 years 5 months –
14 years  6 months
	13 years 6 months –
14 years 7 months
	13 years 6 months –
14 years 7 months


Gender

Table 5.2 presents a breakdown of the student groups in the three TIMSS assessments by gender. The proportion of Year 9 girls and boys was about the same in each study.
Table 5.2:
Proportions (%) of Year 9 girls and boys 1994-2002 

	Year 9 students
	Percentage in each TIMSS assessment

	
	1994
	1998
	2002

	Girls
	48 (1.5)
	49 (1.5)
	52 (1.7)

	Boys
	52 (1.5)
	51 (1.5)
	48 (1.7)


Notes: 

1.
(s.e.) Standard errors appear in parentheses.

2.
Percentages are weighted.
Ethnic identity

Students were asked with which ethnic group or groups they identified.
 Their responses were collapsed into five main groupings. These were Päkehä/European, Mäori, Pasifika, Asian, and Other Ethnic Groups. Figure 5.1 presents a comparison of the proportions of Year 9 students in each of the ethnic groupings across the TIMSS cycles.
Figure 5.1:
Proportions (%) of Year 9 students in each main ethnic grouping 1994-2002
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Notes: 

1. 
(s.e.) Standard errors appear in parentheses. 
2.
Because of rounding, some figures may appear to be inconsistent.

3. 
Missing responses: approximately 2-3%.for each assessment.
Based on self-identification, the proportion of Year 9 students in the Päkehä/European grouping has steadily decreased over the eight-year period (10 percentage points) while the proportion in the Mäori grouping increased steadily (6 percentage points) over this period. The other most notable shift was for the Asian grouping – an increase of 3 percentage points. 
Country of origin 

Table 5.3 presents the proportions of Year 9 students in each assessment cycle who indicated they were born in New Zealand or in another country, and their mean mathematics and science scores. Two percentage points more students in 2002 reported they were born in a country other than New Zealand compared with 1994. 

Although the differences were not of statistical significance in 1994 and 1998, Year 9 students who reported they were born in New Zealand, on average, achieved higher scores in science than those reporting not to be born in New Zealand. In 2002 this pattern had reversed, with those born in a country other than New Zealand achieving nominally higher in science; the difference was not significant.

For mathematics the pattern was different. In 1994 there was no significant difference between the mean mathematics achievement of the two groups of students; in 1998 and 2002 students who were born in a country other than New Zealand, on average, achieved significantly higher scores in mathematics (t = 3.15 and t = 3.62 respectively). 
Table 5.3:
Mean achievement scores for Year 9 students 1994-2002, by country of birth 

	Country of birth
	Mean achievement scores (s.e.) for each TIMSS assessment

	
	1994
	1998
	2002

	Percentage of students born in NZ
	88 (0.7)
	86 (0.8)
	86 (1.3)

	Mathematics
	
	
	

	Born in NZ 
	500 (4.6)
	489 (5.1)
	494 (5.0)

	Not born in NZ
	510 (8.1)
	508 (7.7)
	521 (8.8)

	Science
	
	
	

	Born in NZ 
	512 (4.6)
	512 (4.9)
	522 (4.9)

	Not born in NZ
	505 (9.5)
	500 (8.8)
	531 (8.2)


Note: (s.e.). Standard errors appear in parentheses.

The students who indicated their birth country was a country other than New Zealand (14% of students in 2002) were asked to indicate the age at which they arrived in New Zealand. More than one-quarter (29%) reported they came to New Zealand when they were less than 5 years old. The remainder were of school-age: 5-10 years old (36%) or older (35%). Students born outside of New Zealand were most likely to be in the Päkehä/European (44%) or Asian (38%) groups.
Table E.1 in Appendix E presents the proportions of students born in New Zealand by their ethnic grouping.
 Asian students were more likely to report they were born outside New Zealand than in New Zealand (64% in 2002 and 71% in 1998). These students were most likely to be older than 10 years of age when they arrived here (47%). By way of contrast the proportions from each of the other groupings were much lower. The next highest proportion – 14 percent of Pasifika students – tended to be younger when they arrived here (53% arrived aged 5-10 years). It is also interesting to note that proportionately fewer Pasifika students reported they were born outside New Zealand in 2002 compared with the 27 percent in 1998; 10 percent of Päkehä/European students and 5 percent of Mäori students reported they were born outside New Zealand, about the same as in 1998.
Language of the home

In New Zealand, the TIMSS assessment was administered to Year 9 students in English. Findings from other studies and the earlier cycles of TIMSS have shown a strong association between achievement and speaking the language of the test in the home. That is, higher achievement has been found to be associated with speaking the language of the test (Mullis, Martin, Gonzalez, et al., 2000; Chamberlain & Walker, 2001; Martin, Mullis, et al., 2004). However, it is important to remember there are often other confounding factors interacting with ‘home language’, for example, the degree to which students are bilingual or multilingual, as well as socio-economic factors (Bradby, Owings, & Quinn, 1992). In New Zealand, not surprisingly, this association has been found to be particularly evident in reading (Caygill & Chamberlain, 2004), and in science where a greater facility with language is required than for mathematics (Chamberlain & Walker, 2001). 

The question asked of students was ‘how often do you speak English at home?’ In 2002 students were asked to respond on a four-point scale: ‘always’, ‘almost always’, ‘sometimes’, and ‘never’. In 2002, 80 percent of Year 9 students responded that they ‘always’ spoke English in the home, while a further 12 percent said they spoke English ‘almost always’, with the remainder reporting ‘sometimes’ (6%) or ‘never’ (1%). 

The (combined) proportion of Year 9 students reporting they ‘always’ or ‘almost always’ spoke the language of the test in the home (in New Zealand’s case English) was similar to the proportions in Australia (92%), the United States (93%), and the Canadian province Quebec (91%). The proportions for England and Scotland were higher (both 97%). In sharp contrast were countries such as Indonesia (33%), South Africa (27%), Lebanon (17%), Botswana (11%), and the Philippines (6%), where relatively few students reported speaking the test language at home.

In general, across the 46 countries, the pattern of achievement was very similar – students who always or almost always spoke the language of the test at home, on average, achieved higher scores than those who reported they never spoke the language of the test at home (Martin, Mullis, et al., 2004; Mullis, Martin, et al., 2004).

Trends in achievement

For the purposes of examining achievement across the cycles, responses to the first two categories are combined (’always’ and ‘almost always’); similarly, responses to ‘sometimes’ and ‘never’ are combined. Figure 5.2 presents the mean mathematics achievement scores for Year 9 students in the two home language categories, students who spoke English at home at least most of the time and those who rarely did, for each TIMSS assessment.

Compared with the 1994 cohort, the mathematics scores of students who reported speaking English in 2002 were, on average, about 11 scale score points lower, although the difference was not statistically significant. In sharp contrast, students in 2002 who reported they rarely spoke English, scored an average of 33 scale score points higher. The increase for this latter group, combined with the fact of there being no change for the former group, also meant a shift in their performance relative to each other. 
In 1994, Year 9 students who reported rarely speaking English in the home, on average, achieved significantly lower mathematics scores (about 28 scale score points lower) than their counterparts who spoke English often. Eight years later, this pattern had reversed: Year 9 students who rarely spoke English at home were, on average, achieving mathematics scores about 16 scale score points higher than their counterparts who often spoke English. Furthermore, there was no longer a significant difference between the mean achievement of students in each of the two language categories.
  

Figure 5.2:
Mean mathematics scores for Year 9 students 1994-2002, by the extent to which English was spoken in the home 
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Notes:
1.
The data points are the mean scores. The vertical lines extending from the data points show the 95% confidence interval around the mean, i.e., ( 2 standard errors.

2.
Refer to Table E.2 in Appendix E for details of the proportions in each language category.

In science, the mean achievement of Year 9 students who reported they rarely spoke English in the home also increased significantly, with the biggest change occurring between 1998 and 2002. The mean achievement of students who reported often speaking English did not change over the eight years. 
Furthermore, the mean increase for students who rarely spoke English was such that the difference between their mean science achievement and that of students who often spoke English in their homes decreased markedly over this period, as illustrated in Figure 5.3. In 1994, students who rarely spoke English in the home, on average, achieved a score almost 70 scale score points lower than their counterparts who often spoke English in the home. Eight years later this differential had reduced to just 28 scale score points, although the difference between the two groups remained significant.
 
Figure 5.3:
Mean science scores for Year 9 students 1994-2002, by the extent to which English was spoken in the home
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Note: The data points are the mean scores. The vertical lines extending from the data points show the 95% confidence interval around the mean, i.e., ± 2 standard errors.
Language of the home and ethnicity

In 2002, nearly half of Year 9 Asian students (47%) and one-fifth of Pasifika students (20%) reported they only ‘sometimes’ or ‘never’ spoke English in their homes. These students alone accounted for an estimated 5 percent of the entire Year 9 population in TIMSS-02/03. These figures compare with much smaller proportions of Päkehä/European (only 2%) and Mäori (3%) students, as well as a slightly lower proportion than the 7 percent reported overall in TIMSS-98/99. However, the proportions of Pasifika and Asian students reporting they rarely spoke English in the home were lower in 2002 than in 1994. This shift is also consistent with the changes noted in the previous section, that is, proportionately fewer students from these two groupings reported they were born outside New Zealand. For further details see Table E.2 in Appendix E. 

It is also important to remember that if students had very limited English they were excluded from the testing (the guideline was, depending on the student, to exclude those who had received only one to two years of instruction in English). Bearing this in mind, a home language other than English is clearly a factor that is associated with lower mean achievement in both mathematics and science. With one exception, it is not possible to compare the mean achievement scores for students in each ethnic grouping by language category. (See TN 6.1 Technical Notes for details.)  

The one exception was Asian, where the proportions were large enough in both categories. Their results reflect the overall national trends at Year 9. That is, Asian students who reported speaking English at home, on average, achieved mathematics scores a significant 32 scale score points lower than their counterparts who rarely spoke English in the home. In science, the reverse was observed – those who spoke English frequently typically scored a non-significant 15 scale score points higher than those who rarely did. 
Type of primary education 

It has often been conjectured that children who attend intermediates or composite schools will or do achieve better than students who attend full primary schools, with the achievement differences attributed to the specialised teaching. The first cycle of TIMSS administered in 1994 involved Years 8 and 9 students. The results from this showed there were no significant differences among the average performances of Year 8 students in the three school types: full primary, intermediate, and composite schools. See Table E.3 Appendix E for details. (Note: TIMSS-98/99 and TIMSS-02/03 did not assess New Zealand’s Year 8 students.)

To establish whether or not there were achievement differences amongst students, which could be attributed to the type of schooling in the years preceding their first year of secondary schooling, Year 9 students in 2002 were asked what type of school they attended in Years 7 and 8. Students’ responses to the type of school they attended for both Years 7 and 8 were combined into: ‘full primary’, ‘intermediate’, ‘composite’, ‘combination’ (for students who changed school types); and ‘other’ (for students who reported they attended a school in another country or who were home-schooled). Table 5.4 presents the mean achievement scores for students according to the type of school they attended in Years 7 and 8.
Table 5.4:
Mean achievement scores for Year 9 students in 2002, by type of primary schooling in Years 7 and 8

	School type attended in Years 7 and 8
	Percentage of 
students (s.e.)
	Mean achievement scores (s.e.) for Year 9 students

	
	
	Mathematics
	Science

	Full primary
	27 (1.8)
	498 (6.0)
	524 (6.0)

	Intermediate
	55 (1.8)
	499 (6.5)
	525 (6.4)

	Composite
	10 (1.1)
	511 (8.3)
	535 (7.5)

	Combination*
	7 (0.5)
	512 (9.2)
	537 (6.7)

	Other**
	2 (0.3)
	513 (9.3)
	549 (10.6)


Notes: 

1.
(s.e.) Standard errors appear in parentheses. Percentages are adjusted for missing data. ‘Non-response’ for this question includes question not completed for either year and question only answered for Year 7 or Year 8 (approximately 14%.)

2.
* Approximately 7% of students reported they spent one year in one type of schooling and the other year in a different type. 

3.
** Most respondents did not specify what type of ‘other’ school they attended; those students who did indicated they either attended a school in another country or were home-schooled. 
There were no significant differences in mean achievement amongst the different primary schooling categories. That is, although students had different primary education experiences in Years 7 and 8, there was no evidence from TIMSS that this different schooling impacted significantly on their performance at the end of the first year of secondary schooling. 
Home education resources

Past cycles of TIMSS and other large-scale assessment studies, such as the 2001 Progress in International Reading Literacy Study
 have provided evidence of the strong association between access to educational resources in the home and achievement. That is, students who reside in homes with extensive educational resources have higher achievement in, for example, mathematics, science, and reading. 
Parents can also play a critical role as ‘educators’, particularly in children’s formative years and, for many, parents may be the most important resource to which they have access. Thus, students were asked for information on their parents’ or principal caregivers’ highest education level.

Information was also sought from students on the number of books in the home as well as access to other educational resources such as a computer or a dictionary, plus other ‘items’ in the home. These have traditionally been included in international studies in order to have indicators of students’ socio-economic background. 
Highest level of education of parents/caregivers

Students were asked for the highest education level of their mother/female caregiver and father/male caregiver.
  About one-half of Year 9 students responded that they did not know either parent’s highest education level (47% did not know their mother’s highest level of education; 50% did not know their father’s). For those students who did, their responses were summarised into five categories according to the parent who attained the highest level. 
Table 5.5 presents the proportions of students in each category along with the mean mathematics and science scores. Bearing in mind that nearly half of the students did not know their parents’ highest level of education, it is evident there was a positive relationship between students who reported that their parent(s) were highly educated and their own achievement. This pattern was also apparent across the ethnic groupings, particularly Päkehä/European and Asian groupings, and for both boys and girls.
Table 5.5:
Year 9 students’ reports on their parents’ highest level of education in 2002

	Highest level of education of either parent/caregiver
	Percentage of students (s.e.)
	Mean achievement score (s.e.)

	
	
	Mathematics 
	Science 

	Finished university or higher
	16 (1.2)
	535 (8.0)
	558 (7.0)

	Finished post-secondary vocational/technical education but not university
	17 (1.0)
	502 (6.3)
	541 (5.9)

	Finished upper secondary schooling
	20 (1.1)
	492 (5.3)
	518 (5.3)

	Finished lower secondary schooling
	3 (0.4)
	475 (10.8)
	498 (10.9)

	No more than primary schooling
	1 (0.2)
	(
	(

	Do not know
	42 (1.4)
	487 (5.2)
	508 (5.2)


Notes: 
1.
(s.e.) Standard errors appear in parentheses.
2.
A tilde (~) means there is insufficient data to report achievement.

3.
Percentages are adjusted for students who did not answer the question for either parent (missing 6%).

4.
Because of  rounding some figures may appear to be inconsistent. 

Books in the home

Findings from both TIMSS-94/95 and TIMSS-98/99 showed that availability and the frequent use of books were associated with higher achievement in mathematics and science (Martin, 1996a, 1996b; Chamberlain & Walker, 2001). TIMSS-02/03 also asked students to estimate the number of books in their homes, choosing from the following categories: ‘None or very few (0-10 books)’; ‘enough to fill one shelf (about 11-25 books)’; ‘enough to fill one bookcase (26-100 books)’; ‘enough to fill two bookcases (101-200 books)’; and ‘enough to fill three or more bookcases (> 200 books)’. In order to examine the information across the three assessments, the first two categories and the last two categories were combined. As shown in Table 5.6, proportionately fewer students in 2002 reported they were in homes with a large number of books than was the case in 1994 (19 percentage points). Conversely, there was an increase in the proportion reporting that they lived in homes with few books over the eight years (12 percentage points). The changes in the proportions from 1994 to 2002 for the three bookcases categories were statistically significant.
Table 5.6:
Trends in Year 9 students’ reports on number of books in the home 1994-2002

	Books in the home
	Percentage of students in each TIMSS assessment (s.e.)
	Significance of change from 1994 to 2002

	
	1994
	1998
	2002
	

	25 or less
	10 (0.8)
	16 (1.0)
	22 (1.3)
	(

	26-100
	24 (0.8)
	27 (0.8)
	31 (1.0)
	(

	More than 100
	66 (1.3)
	56 (1.3)
	47 (1.9)
	(


Notes: 

1.
(s.e.) Standard errors appear in parentheses.

2.
( Significant increase from 1994 to 2002.

3.
( Significant decrease from 1994 to 2002.

Figure 5.4 illustrates the positive relationship between students’ reports of the number of books in the home and their achievement in mathematics and science.
Figure 5.4:
Proportions (%) and mean achievement scores for Year 9 students in 2002, by number of books in the home
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Note: (s.e.) Standard errors appear in parentheses.

Possessions in the home

As in previous cycles of TIMSS, students in 2002 were asked whether or not the home in which they normally lived contained possessions such as a computer, musical instruments, a television, a CD player etc. Among the items in the home, there were three core study aids that every country in TIMSS enquired about: a computer, study desk, and dictionary. Table 5.7 presents the proportion of Year 9 students, for each assessment, who reported these three educational aids were present in their homes. 
Table 5.7:
Trends in Year 9 students’ reports on having core study aids in the home in 1994-2002

	Educational aid
	Percentage of students in each TIMSS assessment (s.e.)
	Significance of change from 1994 to 2002

	
	1994
	1998
	2002
	

	Computer
	60 (1.3)
	72 (1.2)
	91 (0.7)
	(

	Study desk
	91 (0.6)
	90 (0.6)
	87 (0.8)
	(

	Dictionary
	99 (0.2)
	97 (0.4)
	97 (0.3)
	(


Notes: 

1.
(s.e.) Standard errors appear in parentheses.

2.
( Significant increase from 1994 to 2002.

3.
( Significant decrease from 1994 to 2002.

Seventy-seven percent of Year 9 students in New Zealand reported they had all three core study aids in their home, up 11 percentage points from 1998 (66%) and 23 percentage points from 1994 (i.e., 54% of Year 9 students). In 2002, Year 9 students who reported that all three aids could be found in their homes scored an average score 38 and 42 scale score points higher in mathematics and science respectively than those who did not. (See Table E.4 in Appendix E for more details.)
Internationally, there was a very wide variation of responses amongst countries to the question on the presence of computers in students’ homes. In 2002-2003, at least 90 percent of students in 14 of the 46 countries and three of the benchmarking participants reported there being a computer in their home (the highest proportions were found for the Netherlands, Korea, and Sweden with 98%). By way of comparison, 16 to 20 percent of students in five countries, including Botswana and Egypt, reported a computer at home. Table 5.8 presents the mean mathematics and science achievement scores for students who reported having a computer, for a selection of countries. In all cases there were relatively marked differences in the mean achievement between the two groups of students. 
Table 5.8:
Proportions (%) and mean achievement scores for students from selected countries who reported there were computers in their homes in 2002-2003

	Selected countries
	Have a computer
	Do not have a computer

	
	% of students
	Mean mathematics scores (s.e)
	Mean 
science 
scores (s.e)
	% of students
	Mean mathematics scores (s.e)
	Mean 
science 
scores (s.e)

	Australia
	96 (0.3) 
	508 (4.6)
	530 (3.7)
	4 (0.3) 
	448 (9.6)
	480 (7.8)

	Belgium (Flemish)
	95 (0.5)
	541 (2.7)
	519 (2.4)
	5 (0.5)
	476 (8.7)
	457 (10.0)

	England
	94 (0.5)
	503 (5.1)
	548 (4.5)
	6 (0.5)
	460 (8.1)
	509 (7.5)

	Hungary
	75 (1.0)
	542 (3.0)
	554 (2.7)
	25 (1.0)
	497 (4.9)
	512 (4.4)

	Italy
	84 (0.7)
	490 (3.2)
	497 (3.0)
	16 (0.7)
	453 (4.4)
	463 (6.0)

	Japan
	82 (0.8) 
	576 (2.1)
	558 (1.7)
	18 (0.8) 
	542 (3.1)
	529 (3.2)

	New Zealand
	91 (0.7)
	497 (5.5)
	524 (5.2)
	9 (0.7)
	471 (7.6)
	489 (5.8)

	Scotland
	91 (0.7)
	502 (3.7)
	516 (3.4)
	9 (0.7)
	464 (6.3)
	475 (5.6)

	Singapore
	94 (0.4)
	610 (3.4)
	583 (4.0)
	6 (0.4)
	538 (7.4)
	498 (9.4)

	United States
	93 (0.4)
	509 (3.3)
	532 (3.1)
	7 (0.4)
	453 (4.9)
	471 (5.6)

	International country average 
	60 (0.2)
	479 (0.7)
	484 (0.7)
	40 (0.2)
	440 (0.9)
	449 (0.9)


Notes: 

1.
(s.e.) Standard errors appear in parentheses.

2.
The information for England is italicised because it did not satisfy the sampling requirements.

3.
Source – Exhibit 4.5 in Mullis, Martin, et al. (2004) and Martin, Mullis, et al. (2004).

For some of the other possessions or items, as they have become more affordable over the eight years, it was not surprising to see significant changes in students’ reports of these being found in the home. Table 5.9 presents some examples.
Table 5.9:
Trends in the proportions (%) of Year 9 students reporting (selected) possessions in the home 1994 to 2002

	Selected item
	Percentage of Year 9 students reporting item at home in each TIMSS assessment (s.e.)

	
	1994
	1998
	2002

	CD player
	66 (1.1)
	93 (0.6)
	96 (0.5)

	Cell phone
	37 (1.0)
	62 (1.0)
	89 (0.7)

	Video camera
	29 (0.9)
	41 (0.8)
	47 (1.0)

	Video games
	69 (1.0)
	72 (1.0)
	77 (1.1)

	Dishwasher
	52 (1.4)
	61 (1.4)
	63 (1.4)

	Two bathrooms
	37 (1.3)
	42 (1.3)
	46 (1.4)


Notes: 

1.
(s.e.) Standard errors appear in parentheses.

2.
Also see Table E.5 in Appendix E for details of students’ achievement scores for those who reported ‘yes’ in 2002.

Out-of-school activities 

This section of the chapter outlines some of the information gathered about how students spend their (leisure) time outside school hours. Where appropriate the relationship between out-of-school activities and achievement is described. 
Activities on a typical school day

Using a five-point scale (‘no time’, ‘less than 1 hour’, ‘1-2 hours’, ‘more than 2 but less than 4 hours’, and ‘4 hours or more’), students were asked to report how much time, on a normal school day, they spent on a number of activities outside of school. These activities included watching television, undertaking paid employment, and playing sport. 
Table 5.10 summarises the information for the three TIMSS cycles. Of note was the decrease in the average time (approximately 24 minutes less a day) students reported spent watching television over the period from 1994 to 2002. However, this decrease was offset by the increase in the average time students reported playing video games (approximately 18 minutes more). The average time students reported playing or talking with friends outside of school was higher in 2002 than in 1994, possibly due to the increase in students’ access to cell phones.

Although the wording of the question stem was slightly different for ‘working at a paid job’ (see note 4, Table 5.10), Year 9 students in 2002 were, on average, spending less time working than in 1994 (an average of 1 hour a day in 1994 compared with an average of 36 minutes in 2002). 
Table 5.10:
Mean time (hours) Year 9 students spent on activities on a typical school day 1994 to 2002 

	Activity
	Mean hours Year 9 students reported spending on activity each school day (s.e.)

	
	1994
	1998
	2002

	Watching TV and videos
	2.5 (0.05)
	2.5 (0.05)
	2.1 (0.04)

	Playing computer games
	0.7 (0.03)
	0.9 (0.05)
	1.0 (0.04)

	Playing or talking with friends
	1.5 (0.04)
	1.6 (0.04)
	1.8 (0.05)

	Playing sport
	1.5 (0.04)
	1.5 (0.04)
	1.5 (0.03)

	Reading a book for enjoyment
	0.8 (0.02)
	0.7 (0.02)
	0.7 (0.03)

	Doing odd jobs at home
	0.9 (0.02)
	1.0 (0.03)
	1.0 (0.02)

	Working at a paid job*
	1.0 (0.04)
	0.9 (0.04)
	0.6 (0.03)

	Using the internet
	N.A
	N.A
	1.3 (0.04)


Notes: 

1.
(s.e.). Standard errors appear in parentheses.

2.
1998 source Exhibit R1.13 Mullis, Martin, Gonzalez, et al. (2000).

3.
2002 source Exhibit 4.8 Mullis, Martin, et al. (2004).
4.
* In 1994 and 1998 the stem was worded how much time do you spend ‘working at a paid job’; in 2002 the stem was ‘I work at a paid job’ In all years the students were asked to respond to the same scale. 
Other activities during the school week 

As well as the daily leisure activities, Year 9 students were also asked to indicate, on a five-point scale (‘about every day’, ‘2-3 times a week’, ‘once a week’ ‘sometimes’ or ‘rarely or never’), the amount of time during a normal school week they would spend on a selection of activities that were likely to occur less frequently than those described previously, but nevertheless would still be likely to require some commitment in terms of time. This question was asked of just New Zealand students in 2002 because of anecdotal commentary about the level of extra-curricular activities in which many students were involved. These activities included music and dance lessons, cultural activities (e.g., kapa haka) or taking part in youth groups, such as Scouts or church groups. 
Although the numbers of hours students spent on these activities were not collected, the collated information gives some indication of students’ level of involvement in extra-curricular activities during a normal school week. Table 5.11 summarises the information for 2002.

For a notable proportion of students, there were three activities in which students were involved at least some of their time during the school week. ‘Organised sports training or [sports] practice’ was the activity in which students were most likely to be involved. Year 9 students participated in sports activities an average of two days per week. Boys were more likely than girls to have sporting commitments at least once a week (55% c.f. 45%); Pasifika (54%) and Päkehä/European (52%) students were more likely to report being involved at least once a week compared with Mäori (46%) and Asian (42%) students. 

‘Music lessons or practice (including piano lessons, singing)’ involved at least 36 percent of students an average of about two days per week. Music was likely to involve just over one-quarter of both girls (27%) and boys (26%) at least weekly; and proportionately more Asian students (34%) than Päkehä/European (27%), Pasifika (26%), and Mäori (25%) students. 
‘Attendance at places of worship’ involved about 35 percent of students at least sometimes during the school week; an average of 1.4 days. About one-fifth of Year 9 girls (21%) and boys (22%) were likely to attend at least once a week. Pasifika students were most likely to participate at least once a week (47%) compared with Mäori (26%), Päkehä/European (17%), and Asian (13%) students.
Table 5.11:
Mean number of days Year 9 students were involved in extra-curricular activities during a typical school week 2002 

	Activity
	Days per school week Year 9 students reported spending on each activity

	
	Percentage of students spending 
at least ‘some time’ (s.e.)
	Average number of days per week on which they participate (s.e.)

	Participate in cultural activities 
(e.g., kapa haka)
	26 (1.2)
	1.4 (0.08)

	Music lessons or practice
	36 (1.3)
	2.0 (0.06)

	Dance lessons or practice
	17 (1.0)
	1.8 (0.08)

	Drama, speech lessons or practice
	15 (0.9)
	1.3 (0.08)

	Sports training or practice
	62 (1.6)
	2.2 (0.04)

	Attendance at places of worship
	35 (1.3)
	1.4 (0.05)

	Youth groups like Scouts or Guides
	9  (0.7)
	1.6 (0.11)


Notes:

1.
(s.e.) Standard errors appear in parentheses.

2.
Recoding of categories for calculation of mean/average: everyday =5; 2-3 days per week= 2.5; once a week= 1; and sometimes= 0.25. Students who reported rarely or never were not included in average time calculation.

The relationship between achievement and time spent on these activities was not consistent. In some instances (e.g., attendance at a place of worship) the relationship was negative: students who reported being involved in an activity every (school) day achieved lower scores than those who reported rarely being involved. The converse was observed for students who had music practice or lessons every day; their achievement was typically higher than students who rarely were involved with music. Sports practice was another activity for which the relationship differed: students who spent just some of the week involved in sport tended to have higher achievement than those who had practice every day or rarely.

Time students spent doing homework

Studying outside of school, or homework, provides additional opportunities for students to be learning. It allows students to consolidate and extend the learning that has taken place in the class setting. Both teachers and students were asked for information about assigning or being assigned mathematics and science homework, and the time it took to complete set pieces. Internationally, for each subject the information was summarised into two separate indices: a teacher index and a student index. In this section information on the student indices are presented.

Mathematics

The time students spent on their mathematics homework – Time Students Spent Doing Mathematics Homework (TMH) Index – was constructed based on their reports of the frequency and amount of mathematics they were given by their teachers during the week. Students were assigned to the high level of the index if they had more than 30 minutes of mathematics homework assigned 3-4 times a week. Students were assigned to the low level of the index if they had up to 30 minutes of mathematics homework no more than twice a week. All other possible combinations of responses from students were categorised in the medium level of the index. 
Fourteen percent of Year 9 students were located at the high level of the index, lower than the international country mean of 26 percent. Thirty-seven percent of Year 9 students were at the low level of the index, higher than 19 percent reported internationally, while the remaining 49 percent of New Zealand’s Year 9 students were at the medium level.

The relationship between achievement and mathematics homework varied considerably across the countries. For some there was a linear relationship. That is, in some cases students at the high level of the index had, on average, higher achievement than those at the low level (e.g., Singapore) or vice versa (e.g., Sweden). In some countries, for example New Zealand and Scotland, students in the medium category had, on average, higher achievement than students in either the high or low categories of the index.

For the purpose of this report, the TMH Index was examined by gender. Essentially, the pattern for Year 9 students as a whole was reflected in the proportions and in achievement of girls and boys when considered separately. Figure 5.5 illustrates the proportions of Year 9 girls and boys in New Zealand at each level of the TMH index along with the mean achievement of students at each level of the index. 
Figure 5.5:
Time Spent Doing Mathematics Homework (TMH) Index in 2002, by gender 
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Note: (s.e.) Standard errors appear in parentheses.

In order to see if the relationship between mathematics homework and achievement differed for students across the four main ethnic groupings, the TMH Index was analysed by ethnicity. The analysis clearly showed that the curvilinear relationship apparent overall, and for girls and boys, was also observed for each of the main groupings. For further details refer to Table E.6 in Appendix E. 
Science

Students were assigned to a high, medium, or low level of the Time Students Spend Doing Science Homework (TSH) Index according to the frequency they were assigned science homework and the amount of time it was expected to take. Students were assigned to the three levels in the same way students were assigned to the TMH Index.

Internationally, for countries that taught science as an integrated subject, the overall average proportion at the high level of the TSH Index was just 6 percent. However, the range across countries was wide. Students from Ghana and Egypt were most likely to be at the high level, 25 percent and 23 percent respectively. New Zealand’s proportion of 10 percent was similar to Chinese Taipei (12%) and Australia (9%). As with mathematics, the relationship between achievement and science homework varied considerably across the countries. However, on average internationally, students at the high level of the index tended to have lower performance than students at the low level of the index. In New Zealand’s case, the relationship was curvilinear – Year 9 students in the medium category had, on average, higher science achievement (531) than students in either the high (519) or low categories (518).
Figure 5.6 shows the proportions of Year 9 girls and boys in New Zealand at each level of the TSH index along with the mean achievement of students at each level of the index. Essentially, the proportions and patterns in achievement reflected the pattern for Year 9 students as a whole.
Figure 5.6:
Time Spent Doing Science Homework (TSH) Index in 2002, by gender 
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Note: (s.e.) Standard errors appear in parentheses.

As with the mathematics homework index, the TSH Index was examined by ethnicity in order to establish whether or not there were differences among the ethnic groupings. The analysis clearly showed that the curvilinear relationship apparent overall, and for girls and boys, was also observed for each of the main groupings. For further details refer to Table E.7 in Appendix E.
School climate: students’ perceptions of school

In TIMSS-02/03, students were asked for their views of being at school. Students were asked to indicate on a four-point scale how much they agreed (‘agree a lot’, ‘agree a little’ ‘disagree a little’ and ‘disagree a lot’) with the following statements.
· I like being at school.

· I think that students at my school try to do their best.

· I think that teachers at my school care about the students.

· I think that teachers at my school want students to do their best. 

For the purposes of this report, students’ responses to three of four statements were summarised into an index – Positive Attitudes towards School (PAS) Index. The exception ‘I think students at my school try to do their best’ was found to be negatively associated with achievement. That is, students who agreed a lot or a little, on average, achieved at a lower level than students who disagreed a lot or a little.

Students were assigned to the high level of the PAS Index if, on average, they ‘agreed a little’ or ‘agreed a lot’ to the three statements. That is, they held positive attitudes towards school. Students were assigned to the low level if they ‘disagree a little’ or ‘disagree a lot’, and were considered to hold negative attitudes towards school. Students who responded in other combinations were assigned to the medium level of the index. Figures 5.7A and 5.7B present the proportions of Year 9 students at each level of the index and the mean achievement scores by learning area. 
As the figures illustrate, there were marked differences between the mean achievement of students at the high and low levels of the index in both learning areas. That is, students who held positive views about being at school achieved, on average, significantly higher scores than those students who were generally negative towards school.

Figure 5.7:
Positive Attitudes towards School (PAS) Index in 2002
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Note: The proportions and the mean scores for girls and boys and each ethnic grouping are reported in Tables E.9 and E.10 in Appendix E.

Pasifika and Asian students were more likely to have positive attitudes towards school (i.e., at the high level of the PAS Index) – 87 percent and 82 percent respectively – than Mäori and Päkehä/European students – 72 percent and 71 percent respectively. However, the relationship between achievement and the level on the PAS Index for the former two groups of students tended to be curvilinear, with students at the medium level of the index achieving, on average, higher than students at the other two levels.

Year 9 students’ attitudes to school were also viewed in the context of the type of school they attended in Years 7 and 8. 
Did Year 9 students’ attitudes towards school differ according to their pre-secondary schooling? With one exception, Year 9 students’ pre-secondary schooling did not appear to be associated with their attitudes towards school after one year of secondary schooling; approximately the same proportions of students who had attended intermediate, full primary and composite schools were found at each level of the index. The one exception was the proportion of Year 9 students who had a mixed or combination of experiences in Years 7 and 8; these students were more likely to be at the low level of the index (11%) than students who had attended an intermediate (7%) or full primary (7%) school in both years. This could reflect the frequency of the change to different types of schools rather than type of schooling per se. However, the actual size of this group at the low level of the index was too small to establish whether or not it was of significance. 

School climate: students’ experiences of negative behaviours 

Students’ experiences at school of negative behaviours, such as bullying have been reported in previous TIMSS assessments (e.g., Martin, 1996a). A safe and organised school does not necessarily mean that the student body will always be higher achievers. However, learning is likely to be more difficult for students who experience or fear negative behaviours, such as bullying or loss of property. Note the Education Review Office, in response to concerns about student safety at school (including bullying, and classroom and playground violence), have identified ways in which schools should meet their legal requirements under the National Administration Guidelines to provide a safe physical and emotional environment (Education Review Office, 2000). 
In keeping with previous TIMSS assessments, TIMSS-02/03 sought information from students on their experiences of negative behaviours at school, which may have determined how safe they felt at school. Students were asked to answer ‘yes’ or ‘no’ as to whether or not each of the following things had happened to them during the month prior to the assessment.
· Something of mine was stolen.

· I was hit or hurt by another student(s) (e.g., shoved, punched, kicked).

· I was made to do things that I didn’t want to do by other students.

· I was made fun of or called names.

· I was left out of activities by others students.

Year 9 students’ reports to each negative behaviour are summarised in Table E.11 in Appendix E. Internationally, student responses in each country were summarised into the Students’ Perception of Being Safe in Schools (SPBSS) Index. Students were assigned to the high level of the index if they answered ‘no’ to all statements and were considered to be in a safe school environment. Students who answered ‘yes’ to all the statements were assigned to the low level of the index and were considered to be in an unsafe school environment. The remainder were assigned to the medium level of the index. According to their reports, about four-fifths of Year 9 students were either at the high level of the index (40%) or at the medium level (41%), while the remaining one-fifth of Year 9 students (19%) was found to be at the low level of the index. 
It has sometimes been said that making comparisons with other countries on these particular school climate variables are meaningless because the information is based on students’ perceptions; New Zealand children may, for example, have a greater awareness of some of these more negative behaviours because of programmes operating within schools. For reporting purposes, the proportions for New Zealand Year 9 students are compared here with the international mean proportions, but not with individual countries; 48 percent of students internationally were at the high level of the index, 37 percent at the medium level, and 15 percent at the low level. 

Figures 5.8A and 5.8B illustrate the relationship between students’ perceptions of feeling safe in school and achievement by gender. Year 9 girls’ responses indicated they were more likely than Year 9 boys to see themselves in a safe school environment (47% c.f. 32%), while boys’ responses indicated they were more likely than girls to be in an unsafe school environment (25% c.f. 13%). 
Figure 5.8:
Students’ Perceptions of Being Safe at School (SPBSS) Index in 2002, by gender 
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continued…

Figure 5.8 continued
[image: image9.jpg]B. SPBSS Index and science achievement

80 560
539 (7.4)
i - 540
ey 525 (72)
£ 60 1 A P~
£ e F 520
-] 524 (5.2) BN
S ——
> 512(57
-
o
o 401
o
8 - 480
=
@
2
D [~ 460
o 20 1
[~ 440
0 T 420
High Medium Low
Level on SPBSS Index
I Year 9 girls [ Year 9 boys
e ~ = Science mean - girls - ==X~ - - science mean - boys

81028 3JUBIIS Uea





Notes:

1.
(s.e.) Standard errors appear in parentheses.

2.
See Tables E.12 and E.13 in Appendix E for details of proportions for girls and boys and for each ethnic grouping.

The mean achievement scores for both girls and boys at the low level of the SPBSS Index were significantly lower than the mean achievement scores for their peers at the high level of the index. 

Compared with students from the other three ethnic groupings, Pasifika students were less likely to see themselves in a safe school environment (i.e., proportionately fewer at the high level of the index) and more likely to hold the view that they were in an unsafe school environment (i.e., proportionately more at the low level of the index). Tables E.12 and E.13 in Appendix E contain information for each ethnic grouping. Note that in some instances the proportions for some groups of students are very small, and therefore, achievement scores are not reported. 

Not surprisingly, students whose reports indicated they were in a safe school environment also held positive views about school (i.e., were at the high level of the PAS Index). More than three-quarters (78%) of Year 9 students at the high level of the SPBSS Index also held very positive attitudes towards school. Interestingly, just over two-thirds of the group of students at the low level of the SPBSS Index (68%) still held very positive attitudes towards school (i.e., at the high level of the PAS Index).

Something of mine was stolen

‘Something of mine was stolen’ was the only school climate statement that was common to all three assessments. While this particular statement may invoke some scepticism among some readers because students were not, for example, asked for details of what was stolen; it is worth looking at the information reported by Year 9 students from a trend perspective, as well as the relationship between the response to the question and achievement.

Figures 5.9A and 5.9B show the proportion of students who reported they had something stolen in the month prior to each assessment, and the difference between the mean scores for those students who reported ‘no’ to experiencing the behaviour and those who reported ‘yes’. In all instances the differences were of statistical significance. That is, students who reported they had experienced the behaviour, on average, achieved significantly lower scores in mathematics and science than their counterparts who answered ‘no’. Interesting too, was the significant decrease in the proportions – more than half of Year 9 students reported something of theirs was stolen in 1994 compared with just under two-fifths in 2002 (i.e., 55% c.f. 38%). However, of note were the large achievement differences in the latter year compared with the earlier year.

Figure 5.9:
Students’ reports of something of theirs being stolen 1994-2002
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continued…

Figure 5.9 continued
[image: image11.jpg]B. Absolute difference between mean science achievement for students reporting
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Notes: 

1.
 (s.e.) Standard errors appear in parentheses. 
2.
The data points are the differences between the mean scores for students who reported ‘no’ and who reported ‘yes’. The vertical lines extending from the data points show the 95% confidence interval around the mean i.e., ± 2 standard errors.
3.
The proportions and standard errors are reported in Table E.14 in Appendix E.









































































































































































�	The New Zealand Department of Statistics Standard Classification of Ethnicity 2001, a hierarchical classification, was used to group student responses.


�	Mean achievement scores for students born in New Zealand and born outside New Zealand for 2002 are also presented in the table.


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


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


�	Caygill and Chamberlain (2004).


�	Countries used UNESCO’s International Standard Classification of Education (ISCED) for categorising education levels. 


�	See Table E.8 in Appendix E for the proportions of students who agreed or disagreed with each statement.





