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Chapter 4: Year 9 Students’ Attitudes and Beliefs about Mathematics and Science
Encouraging positive attitudes around the learning of mathematics and science is an important goal for most education systems and, as such, is considered in this report as an outcome of learning. Chapter 4 presents a detailed discussion of Year 9 students’ views on the value of mathematics and science, as well as trend data on students’ level of enjoyment of these two learning areas. Students’ self-confidence in their abilities to learn mathematics and to learn science is also examined. 


Key points – mathematics
Internationally

· Year 9 students’ views on the value of mathematics and their level of confidence in learning mathematics were similar to the international averages.

Nationally

· Year 9 boys were more likely than Year 9 girls to place greater value on the value of mathematics; Asian students were more likely to hold very positive views than students from other groupings.

· The proportion of Year 9 students reporting they did not enjoy learning mathematics increased significantly from 1994 to 2002; this was observed for both boys and girls, and for Päkehä/European and Mäori students. 

· Year 9 boys tended to have a higher level of self-confidence in learning mathematics than Year 9 girls.

· Asian students in 2002 were more confident with their ability in mathematics than Päkehä/European, Mäori, or Pasifika students.
Key points – science
Internationally

· Year 9 students tended to be more reticent with their views on the value of science and in their reports of being confident in learning science than many of their international peers. 
Nationally

· Year 9 boys were more likely than Year 9 girls to place a high value on science; Asian students tended to be more positive about the value of science than students from other groupings.

· Year 9 students’ level of enjoyment for science increased significantly from 1994 to 2002; this was observed for girls and boys, and students from the four ethnic groupings. 
· Year 9 boys were more likely than Year 9 girls to have a high level of self-confidence in learning science; Asian students and Päkehä/European students, reported a higher level of self-confidence than did Mäori and Pasifika students.

Background 

Understanding how students’ attitudes towards learning and their perceptions of their own abilities are connected to achievement is an important component of TIMSS. Students can be motivated by whether or not they like the subject they are learning, the value they place on the subject, and the importance they see the subject has for their future. The relationship between achievement and attitudes is, however, complex – does having positive attitudes mean that you will have higher achievement in a subject, or does higher achievement mean you are likely to hold positive attitudes?  
Attitudes towards mathematics

Setting the scene: key findings on students’ attitudes towards mathematics from the 1st and 2nd cycles of TIMSS
· In TIMSS-94/95 Year 9 students held relatively positive attitudes towards mathematics, particularly about the importance of doing well in this learning area. Their views were typical of many of their international counterparts.


>
Year 9 girls were less likely than boys to hold positive views on the importance of doing well in and the liking of mathematics 

>
Asian students’ views tended to be more positive than Päkehä/European, Mäori, and Pasifika students 
· In TIMSS-98/99 Year 9 students’ views about mathematics had not changed from those held by their Year 9 counterparts in 1994-1995. 

>
Most Year 9 students endorsed the importance of mathematics in everyday life but were less likely to agree that they liked or enjoyed mathematics.


>
Proportionately more boys than girls conveyed strong positive attitudes towards mathematics; Asian and Pasifika students more so than Päkehä/European and Mäori students.

One of the stated aims of Mathematics in the New Zealand Curriculum is to “develop in students the skills, concepts, understandings, and attitudes which will enable them to cope confidently with the mathematics of everyday life.” (Ministry of Education, 1992, p.8). 
Students’ views on the value of mathematics 

To gain an understanding of the extent to which students valued mathematics, students were asked to indicate their level of agreement on a four-point scale (‘agree a lot’, ‘agree a little’, ‘disagree a little’ and ‘disagree a lot’) with seven statements about mathematics. Note that with one exception, ‘I enjoy learning mathematics’, the following seven attitude statements were different from those used in the two earlier TIMSS assessments.

1.
I would like to take more mathematics at school.
2.
I enjoy learning mathematics. (The same statement as for previous TIMSS cycles.)
3.
I think learning mathematics will help me in my daily life.
4.
I need mathematics to learn other school subjects.
5.
I need to do well in mathematics to get into the university, polytechnic or other tertiary institution of my choice.
6.
I would like a job that involved using mathematics.
7.
I need to do well in mathematics to get the job I want.
A summary of Year 9 students’ level of agreement to individual statements is outlined in Table D.1 in Appendix D. 

In order to encapsulate students’ level of agreement across countries, students’ responses to each of the statements were summarised into the Students’ Valuing Mathematics (SVM) Index. Students who, on average, had agreed a little or agreed a lot with all seven statements were assigned to the high level of the index (i.e., they placed a high value on mathematics) while those who disagreed or disagreed a lot were assigned to the low level of the index (i.e., they placed little value on mathematics). Those students who held more moderate views were placed in the medium level of the index.
 

New Zealand’s Year 9 students’ level of enjoyment of mathematics and its utility as an area of learning were similar to the international averages; 56 percent of Year 9 students placed a high value on mathematics (i.e., at the high level of SVM Index), 36 percent were relatively moderate with their views (i.e., at the medium level), and 8 percent placed little value on the subject (i.e., at the low level). The international averages were 55 percent, 35 percent, and 10 percent respectively. However, there was considerable variation across countries; for example, the proportion of students who were at the high level ranged from 85 percent of Moroccan students to just 16 percent of Dutch students (Mullis, Martin, et al., 2004). 

Within most countries, including New Zealand, the value accorded to mathematics was related to achievement. That is, students at the high level of the index, on average, achieved higher scores than students at the low level. Figure 4.1 shows details.
Figure 4.1:
Students’ Valuing Mathematics (SVM) Index in 2002-2003
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Note: (s.e.) Standard errors appear in parentheses. 

Valuing mathematics and gender

Table 4.1 presents the proportions of New Zealand’s Year 9 students at each level of the SVM Index by gender. Mean mathematics scores are also shown to illustrate the relationship that exists between achievement in mathematics and students’ attitudes on the value of mathematics.

Table 4.1:
Students’ Valuing Mathematics (SVM) Index in 2002, by gender

	Student group
	Level on the SVM Index

	
	High
	Medium
	Low

	
	% of students
	Mean mathematics score (s.e.)
	% of students
	Mean mathematics score (s.e.)
	% of students
	Mean mathematics score (s.e.)

	Year 9 girls 
	51 (1.7) 
	498 (5.4)
	39 (1.7)
	498 (5.3)
	10 (1.0)
	479 (7.2)

	Year 9 boys 
	60 (1.6)
	500 (6.9)
	33 (1.4)
	486 (8.6)
	6 (0.8)
	483 (11.4)


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

As shown in Table 4.1, Year 9 girls’ views tended to be more moderate than those of Year 9 boys with the latter more likely to place a high value on mathematics than Year 9 girls (60% c.f. 51% respectively); furthermore, there was no difference between the mean mathematics achievement of girls at the high and the medium levels. For boys, however, the difference in mean achievement between those boys at the high and the medium levels (an average of 14 scale score points) was greater than the difference between boys at the medium and the low levels (an average difference of just 3 scale score points). 
Valuing mathematics and ethnicity

As illustrated in Figure 4.2, Asian and Pasifika students were more likely than their Mäori and Päkehä/European counterparts to endorse positively the statements around the value of mathematics. About three-quarters of Asian (76%) and Pasifika (72%) students placed a high value on mathematics compared with the markedly lower proportions of Mäori (57%) and Päkehä/European (50%) students. Päkehä/European students who were at the high level of the SVM index scored, on average, 27 scale score points higher than their counterpart students at the low level of the index; the difference for Mäori students was notably less at just 11 scale points. Note that in some instances there were insufficient data to report the achievement of Asian and Pasifika students (see TN 6 in Technical Notes for details).
Figure 4.2:
Proportion of Year 9 students at each level of Students’ Valuing Mathematics (SVM) Index in 2002, by ethnic grouping
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Note: (s.e.) Standard errors for the proportions and the mathematics 
achievement scores are reported in Table D.2 Appendix D. 

Trends in ‘I enjoy learning mathematics’ 

As noted at the beginning of this section, the SVM Index used in TIMSS-02/03 was a new index and is not comparable to the Positive Attitudes Towards Mathematics (PATM) Index used in the first two cycles of TIMSS. However, there was one component of the two indices which was common across the assessment cycles: the degree to which students enjoyed learning mathematics. Figure 4.3 shows the proportions of students who agreed or disagreed for the three assessment cycles. 

Figure 4.3:
Trends in Year 9 students’ reports of enjoyment of mathematics 1994-2002
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Notes: 
1.
The percentages of students who ‘agreed a lot’ in 1994 and 1998 were significantly lower than the percentage in 2002.

2.
The percentages of students who ‘agreed a little’ in 1994 and 1998 were significantly higher than the percentage in 2002. 

3.
The percentages of students who ‘disagreed’ in 1994 and 1998 were significantly lower than the percentage in 2002.
Source: Exhibit 4.11 in Mullis, Martin, et al. (2004).

New Zealand’s Year 9 students in 2002 held more definite views on whether or not they enjoyed mathematics compared to their counterparts in previous assessments. A significantly higher proportion of students (albeit just 3 percentage points) were more positive with their view in 2002 than in 1994. The small increase was observed for both girls and boys (3 percentage points and 4 percentage points respectively). However, the shifts were not found to be of statistical significance when the increases were considered for the two groups separately.

In spite of the increase in the proportion of students enjoying mathematics from 1994 to 2002, there was also a significant 12 percentage point increase in the proportion not enjoying (i.e., disagreed with the statement) over the same period. This significant shift was evident for both girls and boys. In 1994, 29 percent of girls and 24 percent of boys disagreed with the statement ‘I enjoy mathematics’ and by 2002 these proportions had increased to 43 percent and 34 percent respectively. 
Figure 4.4 shows the trends in the proportions at each level of endorsement by gender. 
Figure 4.4:
Trends in Year 9 students’ reports of enjoyment of mathematics 1994-2002, by gender
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Note: See Table D.3 in Appendix D for details.
It is also interesting to examine the level of endorsement across the assessments for each ethnic grouping. As Figure 4.5 illustrates, Päkehä/European and Mäori students had the biggest shifts in their levels of enjoyment of mathematics. 

Figure 4.5:
Trends in Year 9 students’ reports of enjoyment of mathematics 1994-2002, by ethnic grouping
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Note: See Table D.4 in Appendix D for details.

The significant shift (albeit a small increase) in the overall proportion of students reporting they enjoyed learning mathematics was largely due to the significant increase observed for Mäori students. In 2002, proportionately more Mäori students ‘agreed a lot’ with the enjoyment statement than in 1994, a significant increase of 6 percentage points (t = 2.41). 

However, students from all groupings were also likely to report they did not enjoy learning mathematics in 2002 compared with 1994. The proportions of Mäori and Päkehä/European students disagreeing with the statement increased significantly over the eight-year period: 10 percentage points (t = 3.53) and 16 percentage points (t = 8.42) respectively. Although Asian and Pasifika students were also more likely to disagree, the change was not found to be of statistical significance (5% level). 
Self-confidence in learning mathematics 

Setting the scene: key findings on students’ self-confidence in mathematics from the 1st and 2nd cycles of TIMSS
· In TIMSS-94/95, Year 9 students generally had a high self-perception of doing well in mathematics, with their views typical of their counterparts in Australia, Canada, England, and Scotland.


>
Year 9 boys’ perceptions were relatively more positive than Year 9 girls’. 


>
Asian students were the most likely to strongly agree that they did well in mathematics, Mäori students the least likely.
· In TIMSS-98/99, Year 9 students’ perceptions of their ability in mathematics were relatively high compared with the international average.

>
Boys’ and girls’ perceptions about their abilities in mathematics were about the same; Asian and Päkehä/European students were more positive compared with Mäori and Pasifika students. 

As well as looking at how students valued mathematics, their confidence in their ability in learning mathematics was also investigated. Students were asked how much they agreed (‘agree a lot’, ‘agree a little’, ‘disagree a little’ and ‘disagree a lot’) with the following four statements. 
1. I usually do well in mathematics.
2. Mathematics is more difficult for me than for many of my classmates.
3. Mathematics is not one of my strengths (The same statement as in previous TIMSS cycles; response categories were reversed for the index).
4. I learn things quickly in mathematics.

See Table D.5 in Appendix D for details of how students responded to each of these statements. (Note that these statements, with one exception ‘mathematics is not one of my strengths’, are different from the statements used to measure students’ self-concept of their ability in the two previous cycles of TIMSS.) 

Students’ responses to the four statements were summarised into the Students’ Self-Confidence in learning Mathematics (SCM) Index. Students who, on average, had agreed a little or agreed a lot with the four statements were assigned to the high level of the index (i.e., they were confident with their ability in learning mathematics) while those who disagreed or disagreed a lot were assigned to the low level of the index (i.e., they were not at all confident with their ability in learning mathematics). Those students who held more moderate views were assigned to the medium level of the index. 
On average internationally, 40 percent of students were confident with learning mathematics (i.e., at the high level of SCM Index). Scottish (52%), American (51%), and Australian (50%) students were more likely to report a higher level of confidence than were New Zealand students (43%). Chinese Taipei (26%) and Japanese (17%) students were the least confident.

The index was associated with achievement as illustrated in Figure 4.6. That is, within countries, including New Zealand, students who had a high level of self-confidence, on average, achieved higher scores than those students with lower levels of self-confidence. For example, New Zealand students at the high level of the SCM Index scored an average of 80 score points higher than students at the low level of the SCM Index. However, across countries the pattern was a little more complex; some of the Asian-Pacific countries with high mean achievement had relatively small proportions (less than 25%) of students in the high self-confidence category.
Figure 4.6:
Students’ Self-Confidence in learning Mathematics (SCM) Index in 2002-2003
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Note: (s.e.) Standard errors appear in parentheses.
Self-confidence in learning mathematics and gender

Table 4.2 presents the proportions of New Zealand’s Year 9 students at each level on the SCM Index by gender. Proportionately more boys than girls (11 percentage points more) were confident with their ability in learning mathematics (i.e., at the high level of the index). Mean mathematics scores are also presented, which clearly illustrate the relationship that exists between students’ achievement in mathematics and their confidence in learning the subject, regardless of their gender. However, the mean achievement difference between students who were confident and those who were not at all confident was greater for Year 9 boys (90 scale score points) than it was for Year 9 girls (77 scale score points). 
Table 4.2:
Students’ Self-Confidence in learning Mathematics (SCM) Index in 2002, by gender 

	Student group
	Level on the SCM Index

	
	High
	Medium
	Low

	
	% of students
	Mean mathematics score (s.e.)
	% of students
	Mean mathematics score (s.e.)
	% of students
	Mean mathematics score (s.e.)

	Year 9 girls 
	38 (1.5) 
	535 (5.4)
	38 (1.6)
	482 (5.6)
	24 (1.2)
	458 (5.2)

	Year 9 boys 
	49 (2.0)
	533 (8.4)
	34 (1.6)
	466 (6.6)
	17 (1.4)
	443 (6.5)


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

Self-confidence in learning mathematics and ethnicity

Figure 4.7 shows the proportions of students from each of the ethnic groups at each level of the SCM Index. Asian students were more likely than students from any other grouping to be confident in their ability in learning mathematics (i.e., at the high level of the index); 69 percent of Asian students were in this category compared with more than 25 percentage points fewer students from each of the Päkehä/European (42%), Pasifika (38%), and Mäori (37%) groupings. Furthermore, more than 20 percent of students in these aforementioned groups reported not to be confident with their abilities in mathematics (Mäori, 25%; Päkehä/European, 21%; and Pasifika, 20%) compared with just 8 percent of Asian students. 
In terms of achievement, Päkehä/European students at the high level scored, on average, 82 scale score points higher than their counterparts at the low level of the index, while for Mäori students the difference was a little lower at 56 scale score points. Note the actual number on which the proportion was estimated for Asian students was too small at the low level of the index to report their achievement. 
Figure 4.7:
Proportion of Year 9 students at each level of the Students’ Self-Confidence in learning Mathematics (SCM) Index in 2002, by ethnic grouping
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Note: (s.e.) Standard errors of the proportions and the achievement scores are reported in Table D.6 in Appendix D.
Attitudes towards science

Setting the scene: key findings on students’ attitudes towards science from the 1st and 2nd cycles of TIMSS
· In TIMSS-94/95, Year 9 students’ views tended to be fairly neutral towards science, particularly about the importance of doing well in and the liking of this learning area. 

>
Year 9 boys were more positive with their views than Year 9 girls.


>
Asian students, and to a lesser extent Pasifika students, held the most positive attitudes towards science.

· In TIMSS-98/99, Year 9 students’ views about science had not changed from those held by their Year 9 counterparts in the 1st cycle of TIMSS. 

>
Compared with mathematics, Year 9 students were much less likely to endorse the importance of science in everyday life; neither did they particularly like or enjoy science.


>
Proportionately more boys than girls conveyed strong positive attitudes towards science; Asian and Pasifika students more so than Päkehä/European and Mäori students.

As with mathematics education, encouraging positive attitudes towards science is an integral part of science education in New Zealand. Two of the stated aims of Science in the New Zealand Curriculum are to “advance learning in science by….promoting science as an activity that is carried out by all people as part of their everyday life…” and “developing students’ interest in and understanding of the knowledge and processes of science which form the basis of many of their future careers.”  (Ministry of Education, 1993, p.9).
Students’ views on the value of science 

Students who are motivated to learn science can be affected by how much they find the subject enjoyable, the value of learning the subject, and how relevant it is for them in future years. In order to gain an understanding of students’ value of science, they were asked to state their level of agreement on a four-point scale (‘agree a lot’, ‘agree a little’, ‘disagree a little’ and ‘disagree a lot’) with the following seven statements about science.
1. I would like to take more science at school.
2. I enjoy learning science. (The same statement as for previous TIMSS cycles.)
3. I think learning science will help me in my daily life.
4. I need science to learn other school subjects.
5. I need to do well in science to get into the university, polytechnic or other tertiary institution of my choice.
6. I would like a job that involved using science.
7. I need to do well in science to get the job I want.

Note that with one exception these attitudinal statements were different from those used in the two earlier cycles of TIMSS. The one exception, ‘I enjoy learning science’, was common to the three cycles and is discussed later on in this section. A summary of students’ level of agreement to each of the individual statements is shown in Table D.7 in Appendix D. 
Student responses to the seven statements were summarised into the Students’ Valuing Science (SVS) Index. Students who, on average, had ‘agreed a little’ or ‘agreed a lot’ with all seven statements were assigned to the high level of the index (i.e., they placed a high value on science) while those who ‘disagreed’ or ‘disagreed a lot’ were assigned to the low level of the index (i.e., they placed little value on science). Those students who held more moderate views were assigned to the medium level of the index.

At 40 percent, the proportion of New Zealand Year 9 students with positive attitudes towards science (i.e., they were at the high level of the SVS Index) was the same as the proportion of Year 9 students who held relatively moderate views, but less than the international average proportion of 57 percent. Approximately 20 percent of New Zealand students held negative attitudes toward science (i.e., they were at the low level of the SVS Index). By comparison, the international mean proportion at the low level was 12 percent. It was also found that the proportions of Australian, English, and Norwegian students at each level were similar to the New Zealand proportions; Korean and Japanese students were the least positive (19% and 17% at the high level respectively), while Botswanan, Egyptian, Ghanaian, and Jordanian students were the most positive (83% or more at the high level). 

Within most countries, including New Zealand, the value accorded to science was related to achievement. That is, students at the high level of the index, on average, achieved higher science scores than students at the low level. See Figure 4.8 for details.

Figure 4.8:
Students’ Valuing Science (SVS) Index in 2002-2003
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Note: (s.e.) Standard errors appear in parentheses.

Valuing science and gender

Table 4.3 presents the proportions of Year 9 students at each level of the SVS Index by gender. Mean science scores are also shown to illustrate the relationship that exists between students’ achievement in science and the value they place on science. 

Table 4.3:
Students’ Valuing Science (SVS) Index in 2002, by gender

	Student group
	Level on the SVS Index

	
	High
	Medium
	Low

	
	% of students
	Mean science score (s.e.)
	% of students
	Mean science score (s.e.)
	% of students
	Mean science score (s.e.)

	Year 9 girls 
	36 (1.8)
	532 (6.9)
	41 (1.6)
	512 (5.0)
	23 (1.5)
	499 (5.1)

	Year 9 boys 
	44 (2.0)
	538 (8.2)
	38 (1.5)
	523 (6.9)
	18 (1.3)
	506 (7.0)


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

As shown in the table above, approximately 8 percentage points more Year 9 boys than Year 9 girls placed a high value on science (44% c.f. 36% respectively), while about 5 percentage points more Year 9 girls and Year 9 boys placed little value on the discipline. The difference in mean science achievement between those students who placed a high value on science (i.e., at the high level of the index) and those who placed little value (i.e., at the low level of the index) was the same for both girls and boys – about 32 scale score points. 
Valuing science and ethnicity

As illustrated in Figure 4.9, Asian students were more likely than their counterparts in the other groupings to endorse positively the statements around the value of science; 55 percent of Asian students placed a high value on science compared with Pasifika (43%), Mäori (39%), and Päkehä/European (37%) students. In terms of achievement, Päkehä/European students at the high level of the index scored, on average, 45 scale score points higher than Päkehä/European students at the low level of the index; for Mäori students the difference was much lower at just 13 scale score points. Note: the actual numbers on which the proportions were estimated for Asian and Pasifika students were too small to report achievement at the low level of the SVS Index (see TN 6 in Technical Notes for details.)

Figure 4.9:
Proportion of Year 9 students at each level of Students’ Valuing Science (SVS) Index in 2002, by ethnic grouping
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Note: See Table D.8 in Appendix D for details. 
Trends in ‘I enjoy learning science’ 

As noted earlier in this section the SVS Index was not comparable to the Positive Attitudes Towards Science (PATS) Index used in the two earlier TIMSS cycles. However, an important component of both indices was the degree to which students enjoyed learning science. Figure 4.10 presents the findings on students’ level of enjoyment for the three assessment cycles. 
Year 9 students’ views on enjoying science shifted over the eight-year period from being moderately positive to very positive, with 11 percentage points more students in 2002 than in 1998 and 1994 endorsing that they enjoyed learning science ‘a lot’. 

Figure 4.10:
Trends in Year 9 students’ reports of enjoyment of science 1994-2002
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Notes: 

1.
The percentages of students who ‘agreed a lot’ in 1994 and 1998 were significantly lower than the percentage in 2002.

2.
The percentages of students who ‘agreed a little’ in 1994 and 1998 were significantly higher than the percentage in 2002. 

3.
There were no significant changes across years for the students who disagreed with the statement.
Source: Martin, Mullis, et al. (2004)
The increase was observed for both girls and boys (14 percentage points and 12 percentage points respectively), with the shifts of statistical significance for both groups of students. Figure 4.11 shows the trends in the proportions at each level of endorsement by gender. 

Figure 4.11:
Trends in Year 9 students’ reports of enjoyment of science 1994-2002, by gender 
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Note:  See Table D.9 in Appendix D for details.

It is also interesting to examine the level of endorsement across the assessments for each ethnic grouping. As Figure 4.12 shows, the increase in the level of enjoyment of science from 1994 to 2002 was about the same for students in all main groupings – about 11 to 13 percentage points. 
The increases were statistically significant (t > 2.30) for three of the four groupings – Päkehä/European, Mäori, and Asian students. The exception, Pasifika students, recorded an 11 percentage point increase over the eight-year period, about the same as the other groups; however, the change was not found to be of statistical significance. 
Figure 4.12:
Trends in Year 9 students’ reports of enjoyment of science 1994-2002, by ethnic grouping
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Note: See Table D.10 in Appendix D for details.
Self-confidence in learning science 

Setting the scene: key findings on students’ self-confidence in science from the 1st and 2nd cycles of TIMSS
· In TIMSS-94/95, Year 9 students’ self-perceptions on doing very well in science were high, but were typical of the beliefs held by, for example, Canadian and Australian students. 

>
Year 9 boys reported a significantly higher self-perception than Year 9 girls about doing well in science.


>
Päkehä/European and Asian students had a higher self-perception about doing well in science than did Mäori and Pasifika students.

· In TIMSS-98/99, Year 9 students’ perceptions of their ability in science were somewhat higher than the international average.


>
Year 9 boys were more likely than girls to hold very positive perceptions about their ability in science.


>
Päkehä/European s tudents were more positive compared with Mäori, Pasifika, and Asian students. 

As with mathematics, students’ confidence in their ability in learning science was also investigated. Students were asked how much they agreed (‘agree a lot’, ‘agree a little’, ‘disagree a little’ and ‘disagree a lot’) with the following four statements.

1.  I usually do well in science.
2.  Science is more difficult for me than for many of my classmates.
3.  Science is not one of my strengths (The same statement as in previous TIMSS cycles; response categories reversed for the index).
4.  I learn things quickly in science.

For details of how students responded to individual statements, refer to Table D.11 in Appendix D. (Note these statements, with the exception of ‘science is not one of my strengths’ are different from the statements used to measure students’ self-concept of their science ability in the two previous cycles of TIMSS.)

Students’ responses to the four statements were summarised into the Students’ Self-Confidence in learning Science (SCS) Index. Students who, on average, had ‘agreed a little’ or ‘agreed a lot’ with the four statements were assigned to the high level of the index. That is, they were confident with their ability in learning science. Students who typically ‘disagreed’ or ‘disagreed a lot’ were assigned to the low level of the index – they were not at all confident with their ability in learning science. Those students who held more moderate views were assigned to the medium level of the index. 
On average, across the 27 countries that taught science as a general integrated subject, 48 percent of students had a high level of self-confidence in science; this compared with 41 percent of New Zealand students, 49 percent in Australia, 56 percent of students in the United States, and 59 percent in both Scotland and Israel. 
The index was associated with achievement, as shown in Figure 4.13. That is, within countries, including New Zealand, students who had a high level of self-confidence, on average, achieved higher scores than those students with lower levels of self-confidence. For example, New Zealand students at the high level of the SCS Index scored, on average, about 59 scale score points higher in science than students at the low level of the SCS Index. However, across countries the pattern was a little more complex. Some of the Asian-Pacific countries, with high mean achievement overall, had relatively small proportions (less than 25%) of students in the high self-confidence category and relatively large proportions at the low self-confidence; however, the difference in achievement between the two index levels was still apparent. 
Figure 4.13:

Students’ Self-Confidence in learning Science (SCS) Index in 2002-2003
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Note: (s.e.) Standard errors appear in parentheses.

Self-confidence in learning science and gender

Table 4.4 presents the proportions of Year 9 students at each level of the Self-Confidence in learning Science Index by gender. Proportionately more boys than girls (10 percentage points more) were confident with their ability in learning science (i.e., at the high level of the index). Mean science scores are also shown, clearly illustrating the relationship that exists between students’ achievement in science and their confidence in learning the subject. For both girls and boys, the difference between the mean achievement for students who were confident and those who were not at all confident was about the same (55 and 59 scale score points respectively). 
Table 4.4:
Students’ Self-Confidence in learning Science (SCS) Index in 2002, by gender

	Student group
	Level on the SCS Index

	
	High
	Medium
	Low

	
	% of students
	Mean science score (s.e.)
	% of students
	Mean science score (s.e.)
	% of students
	Mean science score (s.e.)

	Year 9 girls 
	36 (1.5)
	544 (5.3)
	42 (1.2)
	507 (6.1)
	23 (1.1)
	489 (6.4)

	Year 9 boys 
	46 (1.90)
	552 (7.7)
	39 (1.4)
	511 (5.9)
	14 (1.8)
	488 (7.2)


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

Self-confidence in learning science and ethnicity

Figure 4.14 shows the proportions of students in each of the ethnic groups at each level of the SCS Index. Asian students were more likely than students from any other grouping to be confident in their abilities in learning science (i.e., at the high level of the index). More than half of Asian students (54%) were in this category compared with at least 10 percentage points fewer students from each of the Päkehä/European (44%), Pasifika (33%), and Mäori (30%) groupings. Furthermore, almost one-quarter of Pasifika (24%) and Mäori (23%) students reported they were not confident with their ability in science compared with just 11 percent of Asian students. 
Figure 4.14:

Proportion of Year 9 students at each level of Students’ Self-Confidence in learning Science (SCS) Index in 2002, by ethnic grouping
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Note: See Table D.12 in Appendix D for details.

The difference in the mean science achievement between students who were confident with their ability in science and those who were not was less than the difference observed for the equivalent mathematics index (i.e., the SCM Index). This was also the case for each ethnic grouping. Päkehä/European students at the high level scored on average 65 scale score points higher than their counterparts at the low level of the index, while the difference for Mäori students was a little lower at 51 scale points. As with the other indices, the actual number used to estimate the proportion of Asian students was too small to report achievement at the low level of the index. 








































































































































































�	Note this new index is not comparable to the Positive Attitudes Towards Mathematics (PATM) Index used to summarise responses to the attitude statements in the two previous cycles of TIMSS. See Chamberlain and Walker (2001) for details.


�	The index is not comparable to the Positive Attitudes Towards Science (PATS) Index used to summarise responses to the attitudinal statements in the two previous cycles of TIMSS. See Chamberlain and Walker (2001) for details.





