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This research look at the learning experience of female students in science and technology
faculties in universities and their aspiration for the future. By taking a closer look of their
experience and the influencing factors, the research aim to provide guidance in the future so that
these female students in science and technology faculties can be better supported in terms of their
learning and career guidance. The interviews findings are: in terms of reasons for subject choices
and career prospects, there are significant gender differences for students in S & T fields. In
addition, there is significant differences about the way of learning and teaching for students from S
& T and non- S & T fields. Interestingly, alienation with teachers and great appreciation of
accumulation of experience related to extra-curriculum activities and student clubs.
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attitudes towards science? : Examining Taiwan, Korea, Japan and Finland in PISA
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Abstract.

In recent years, more attention has been given to boys and girls’ attitudes and
performance in science. The study is based on the analysis of the PISA 2006 data
between Taiwan, Korea, Japan and Finland. The study tries to look at how
socioeconomic backgrounds affects boys and girls’ science achievement as well as
their attitudes towards science. Base on the statistic analysis of science performance
and the Student Questionnaire for PISA 2006, the result has shown that among 4
countries, Taiwan is the only country which socioeconomic backgrounds play an
important role for boys and girls’ science achievement. Gender differences exist for
students from middle and low socioeconomic backgrounds. But it is not significant
for Taiwanese boys and girls from high socioeconomic background.

In terms of the views on science, the expectation of a science-related career, the
frequency in engaging in scientific activities and their experience in learning science,
it is found that there are significant gender differences for students in different
socioeconomic groups in Taiwan, Korea and Japan. However, Finland’s case has
presented a very different picture. Among the high socioeconomic group, only the
experiences in learning science shows significant gender difference. Among the
middle and low socioeconomic groups, there are significant gender differences in
terms of the views on science, the expectation of a science-related career and the
frequency in engaging in scientific activities. Moreover, it is actually the Finnish girls
who have more positive responses towards the above three items rather than the boys.

Keywords.: Science achievement, Gender, PISA 2006



Section One: Introduction

1-1 PISA 2006

The OECD Programme for International Student Assessment (PISA) measures how
well students, at age 15, are prepared to meet the challenges they may encounter in
the future. Age 15 is chosen because in most OECD countries, students are
approaching the end of compulsory schooling at this age. Thus, some measure of the
knowledge, skills and attitudes accumulated over approximately ten years of
education is gained from an assessment at thistime. (OECD, 2006a)

The PISA measures every three years young people’s knowledge and skills in reading,
mathematics and science. The main focus of the first (PISA 2000) was reading and in
the second (PISA 2003) mathematics, while this latest, PISA 2006, focused on
science. The PISA assessment takes a broad approach to assessing knowledge, skills
and attitudes that reflect current changes in curricula, moving beyond the school
based approach towards the use of knowledge in everyday tasks and challenges.
(OECD, 20063a)

Scandinavian countries such as Finland and East Asian countries with Confucian
heritage such as Taiwan, Japan and Korea all show outstanding performance in PISA

2006. In particular, countries such as Finland ranks top for all three assessments.

Table1l: PISA 2006 Science Result

Science Math Reading
Mean Rank Mean Rank Mean Rank
Finland 563 1 548 2 547 2
Taiwan 532 4 549 1 496 16
Japan 531 6 523 10 498 15
Korea 522 11 547 4 556 1

For this reason, the paper intends to examine countries such as Finland, Taiwan, Japan,
Taiwan and South Korea, the gender impact on students’ performance and students’
attitudes and experiences towards the subject. As the main focus of PISA 2006 is
science, the authors look at the cross relationship between: 1. gender, socio-economic
backgrounds and science achievement; 2. gender, socio-economic backgrounds and
attitudes and experiences towards science.

1-2 Gender, social class, science achievement and attitudes and experiences
towards science
There have been a serious concern about the underachieving boys in the West (Jones



and Myhill, 2004; Francis, 2000; Francis & Skelton, 2005). However, when it comes
to science, boys are still perceived as having better performance. Nevertheless.
compared with reading and mathematic literacy, the finding of PISA 2006 suggest that
in OECD countries, the gender differences in science performance tend to be small in
absolute term and when compared with the large gender gap in reading performance.
Gender differences were much larger within schools than they were in the country
over al. (OECD, 2006b)

Nevertheless, females and males do show strength in different areas of science.
Across countries females are stronger in identifying scientific issues, while males are
stronger at explaining phenomena scientifically. Conversely, in the science content
areas, males generally outperform female in ‘Physical systems’. These revea an
emphasis on different educational experiences with science that policymakers can
remedy. (OECD, 2006b: 114-115)

There have been various of way to look at gender differences in achievement, such as
boys and girls are born with different interests, motivations and abilities, they have
different learning styles, assessment procedures and teaching practices are biased or
pupils’ construction of gender produce different behaviors which impact on education.
(Francis and Skelton, 2005) While these remain important, this paper will closely
examine the impacts of socioeconomic factors.

Research often look at the issue of gender and socioeconomic factors separately
(Jenkins etc, 2007, Hamilton, 1998). Very often, it is suggested that socioeconomic
background factor out-weight gender factors when it comes to the study of students’
achievement. However, some researchers do suggest that the concern with negligible
gender differences in achievement actually hide far more substantial differences in
educational achievement according to race and socia class in particular. (Francis,
2000)

Thus, this research would like to combine gender and socio-economic factors. The
authors try to examine whether gender has made significant difference in science
achievement for students from different socioeconomic background.

1-3 Countries Profile Sudied: Finland, Taiwan, Japan and Korea
This study choose Finland, Taiwan Japan and Korea to study. Before looking at
students’ academic performance, the authors found that it is necessary to look at the



countries’ profiles. Home background, socia and cultura status, remains one of the
most powerful factors influencing performance. As to the performance in science and
the impact of socio-economic background, PISA 2006 divided the countries into three
types. Type One: Strength of the relationship between performance and
socio-economic background above the OECD average impact; Type Two: Strength of
the relationship between performance and socio-economic background not
statistically significantly different from the OECD average impact and Type 3:
Strength of the relationship between performance and socio-economic background
below the OECD average impact. Among 4 countries, Taiwan is the only country
classified as Type Two while three other countries are classified as Type Three
(OECD, 2007: 33). With the above information in mind, the paper further reviews
related countries’ socio-economic backgrounds such as GDP (PPP) per capital, gini
coefficient, GEM, GDI and HDI.

In terms of GDP (PPP) per capital, according to the IMF data, the four countries are
quite similar with Finland slightly ahead and South Korea slightly lagging behind. In
terms of Gini coefficient of the four countries, according to the data from OECD and
Directorate General of Budget Accounting and Statistics in Taiwan, Finland rank 1%
among the four countries while Taiwan is at the bottom.

Table 2: 2008 GDP (PPP) per capita

Rank Country Geary-Khamis dollar
20 Finland 36,217
24 Japan 34,100
25 Taiwan 30,881
32 South Korea 27,647

Source: International Monetary Fund (2008) http://www.imf.org/external/data.htm

NB: The Geary-Khamis dollar, also known as the international dollar, is a
hypothetical unit of currency that has the same purchasing power that the U.S. dollar
had in the United States at a given point in time.

Table 3. Levels of income inequality based on different summary measures in

mid-2000s: Gini coefficient

Level Rank
Finland 0.27 7
Japan 0.32 20
Korea 0.31 17
Taiwan (2006) 0.339

Source: OECD (2008) Growing Unequal ?

Income Distribution and Poverty in

OECD Countries (p. 51) & Liberty Times (Sep. 25, 2007) Retrieved April 30, from
http://www.libertytimes.com.tw/2007/new/sep/25/today-€3-3.htm




The Gender Empowerment Measure (GEM) is a measure of inequalities between
men's and women's opportunities in a country. It combines inequalities in three areas:
political participation and decision making, economic participation and decision
making, and power over economic resources. It is one of the five indicators used by
the United Nations Development Program in its annua Human Development Report.
In this aspect, Finland and Taiwan show much better values and ranks than Japan and
S. Korea.

Table 4: GEM value and rank of Finland, Taiwan, Japan and S. Korea

Countries GEM Seatsin Female Female Ratio of
parliament held legislators, professional estimates

by women senior officials | and technical female to
and managers workers male earned

income
Value | Rank % Rank % Rank % Rank | % Rank

Finland 0.887 3 42.0 3 30 49 55 24 71 13
Tailwan 0.707 19 21.4 52 17 81 45 69 67 26
Japan 0.557 55 111 113 10 89 46 65 45 119
Korea 0.510 65 134 100 8 92 40 76 40 132

Source: Directorate General of Budget, Accounting and Statistics (2007). Retrieved
April 28, 2009, from http://www.dgbas.gov.tw/public/Datal 7121916233271.pdf &
UNDP (2007-8) Human Development Report

The Gender-related Development Index (GDI) is an indication of the standard of
living in a country, developed by the United Nations. It is one of the five indicators
used by the United Nations Development Programme in its annual Human
Development Report. It aims to show the inequalities between men and women in the
following areas: long and hedthy life, knowledge, and a decent standard of living.
The Human Development Index (HDI) is an index used to rank countries by level of
"human development”, which usually also implies whether a country is a devel oped,
developing, or underdeveloped country. In these two Indexes, both Finland and Japan
are slightly ahead of Taiwan and S. Korea.

Table 5: 2005 GDI and HDI in Finland, Taiwan, Japan and S. Korea

Country GDI Rank HDI Rank
Finland 0.947 8 0.952 11
Japan 0.942 13 0.953 8
Taiwan 0.931 20 0.932 23
South Korea 0.910 26 0.921 26

Source: UNDP (2007) Human Development Report & Directorate Genera of
Budget, Accounting and Statistics (2005) http://www.dgbas.gov.tw/public/Datal




Compared the overall performance of GDP (PPP) per capital, gini coefficient, GEM,
GDI and HDI in these four countries, we found that Finland always rank first, while
South Korea ranked bottoms for the Indexes of GDP (PPP) per capital, GEM, GDI
and HDI.

Section Two: The methodology

2.1 2006 PISA: Analysis of scienceliteracy and students questionnaires

Similar to the previous cycles, the 2006 assessment covers the domains of reading,
mathematical and scientific literacy, with the major focus on scientific literacy. Both
students and principals also respond to background gquestionnaires, and additional
supporting information is gathered from the school authorities. Thus, the PISA
assessment can provide contextual indicators that show how such skills relate to
important demographic, social, economic and educational variables.

Fifty-six countries and regions took part in the PISA 2006 assessment. In PISA the
science “literacy” means young people’s ability to use scientific knowledge and skills
in different areas and in different life situations.

The data analysis is based on the result of science achievement in PISA 2006 and
anaysis of findings from seven questions which are derived from Student
Questionnaire for PISA 2006. The seven gquestions are divided into 4 items: the views
on science, the expectation of a science-related career, the frequency in engaging in
scientific activities and their experience in learning science.

The total number of students took part in Science assessment in PISA 2006 are: 4192
females and 4620 males from Taiwan; 2949 femaes and 3003 males from Japan;
2563 females and 2613 males from S. Korea and 2385 females and 2329 males from
Finland. These students’ socio-economic backgrounds are divided into three
categories: high, middle and low socio-economic backgrounds.

The research method adopts in this paper is t-test as the t-test is the most commonly
used method to evaluate the differences in means between two groups.

2.2 Research Aims:



The purposes of the study are to find out whether:

1. significant gender differences in science achievement exist for students from

different socio-economic background in Taiwan, Japan, Korea and Finland.

2. dsignificant gender differences exist in students’ views on science, the expectation
of a science-related career, the frequency in engaging in scientific activities and
their experience in learning science for students from different socio-economic

background in Taiwan, Japan, Korea and Finland.

Section Three: Gender and Science performance

3-1 Does gender make significant difference to students’ science performance

Table 6 has showed that among four countries, the only country which shows
significant gender difference in science performance is Taiwan. Also, male students

perform better than female students.

Table 6: The gender significance in students’ science achievement

Taiwan
Gender N Mean T vaue Sig.
Science Female 4192 540.4229 -3.310** .001
Achievement Male 4620 546.6513
Japan
Gender N Mean T vaue Sig.
Science Female 2949 533.5848 -.106 915
Achievement Male 3003 533.8499
Korea
Gender N Mean T vaue Sig.
Science Female 2563 523.0228 .905 .366
Achievement Male 2613 520.8358
Finland
Gender N Mean T vaue Sig.
Science Female 2385 564.5184 .962 .336
Achievement Male 2329 562.2123

3-2 Does gender make significant difference to students’ science performance:
taking socio-economic backgroundsinto consider ation.

3-2-1: Gender significance in science achievement in Taiwan: taking socio-economic
backgrounds into consideration




In the case of Taiwan, for students from high socioeconomic background, there is no
significant gender difference. For students from middle socioeconomic background,
there is a significant difference between gender and science performance. (p<.01).
Boys perform better than girls. For students from low socioeconomic background,
there are significant gender differences in science performance. (there is significant
difference of gender and science performance (p <.01). Boys perform better than girls.

Table 7: Gender significance in science achievement in Taiwan: taking
socio-economic backgrounds into consideration

High socioeconomic background
Gender N Mean T vaue Sig.
Science Female 646 596.4274 502 616
Achievement Male 748 594.4055
Middle socioeconomic background
Gender N Mean T vaue Sig.
Science Female 2868 539.4719 -2.931** .003
Achievement Male 3079 545.9056
Low socioeconomic background
Gender N Mean T vaue Sig.
Science Female 675 491.3811 -3.220%* .001
Achievement Male 775 506.1902

3-2-2 Gender significance in science achievement in Japan: taking socio-economic
backgrounds into consideration

Japanese students from all three different socioeconomic backgrounds do not show
strong significant differences of gender and students’ science achievement.

Table 8: Gender significance in science achievement in Japan: taking socio-economic
backgrounds into consideration

High socioeconomic background
Gender N Mean T vaue Sig.
Science achievement Female 555 567.4782 -.084 .933
Male 530 567.9457
Middle socioeconomic background
Gender N Mean T vaue Sig.
Science achievement Femae 1875 535.7282 -1.080 .281
Male 1923 538.9735
Low socioeconomic background
Gender N Mean T vaue Sig.
Science achievement Female 501 490.7918 -.180 .857
Male 478 491.8369

3-2-3 Gender significance in science achievement in Korea: taking socio-economic
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backgrounds into consideration

Korean students from all three different socioeconomic backgrounds do not show

strong significant differences of gender and students’ science achievement.

Table 9: Gender significance in science achievement in Korea: taking socio-economic

backgrounds into consideration

High socioeconomic background

Gender N Mean T vaue Sig.

Science achievement Femae 395 567.3343 .888 375
Male 439 562.3203

Middle socioeconomic background

Gender N Mean T vaue Sig.

Science achievement Female 1751 521.5635 .596 .551
Mae 1760 519.8709

Low socioeconomic background

Gender N Mean T vaue Sig.

Science achievement Femae 416 487.0006 .822 A1
Male 407 482.1097

3-2-4 Gender significance in science achievement in Finland: taking socio-economic

backgrounds into consideration

Finnish students from all three different socioeconomic backgrounds do not show

strong significant differences of gender and students’ science achievement.

Table 10: Gender significance in science achievement in Finland:
socio-economic backgrounds into consideration
High socioeconomic background
Gender N Mean T vaue Sig.
Science achievement Female 416 602.5503 427 .670
Male 398 600.2247
Middle socioeconomic background
Gender N Mean T vaue Sig.
Science achievement Female 1600 562.2916 422 .673
Male 1549 561.1002
Low socioeconomic background
Gender N Mean T vaue Sig.
Science achievement Female 363 533.1310 .691 489
Male 371 528.9271

3-2-5 Overview

When the gender difference exists, it aways means that boys perform better than
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girls.

Table 11: Gender significance in students science achievements in four countries:
taking students  socio-economic background into consideration (p<.05)

High socio- Middle socio- Low socio- economic
economic status economic status status
Taiwan X (@] (@]
Japan X X X
Korea X X X
Finland X X X

NB: O means there is significant differences in science for boys and girls from
different socio-economic background; X means there is no significant difference.

Section Four: Gender significances in students’ attitudes and
experience towar ds science

4-1 Significant gender differences on students views on science, the expectation of
a science-related career, the frequency in engaging in scientific activities and
their experiencein learning

4-1-1 Gender significance in students’ attitudes and experience towards science in
Taiwan

Table 12 shows gender has significant differences with students’ views on science, the
expectation of a science-related career, the frequency in engaging in scientific
activities and their experience in learning science. All the four items show significant
differences (p <.001). Among 4 items, both boys and girls show more positive
opinions on the view on science. Boys have more positive views on science than girls,
higher expectation of a science-related career and higher frequency in engaging in
scientific activities and more experience in learning science.
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Table 12:  Gender significance in students’ attitudes and experience towards science
in Taiwan

Gender N Mean T vaue | Sig.

the views on science Female 4145 1.9771 21.024*** | .000
Male 4563 1.7838

the expectation of a Female 4155 2.5841 27.164*** | .000
science-related career Male 4560 2.2284

the frequency in engaging in Female 4168 3.2104 14.726*** | .000
scientific activities Male 4593 3.0415

the experience in learning science Female 4161 2.6540 26.138*** | .000
Male 4566 2.3434

4-1-2 Gender significances in students’ attitudes and experience towards science in
Japan

Table 13 shows gender makes significant difference with students’ views on science,
the expectation of a science-related career, the frequency in engaging in scientific
activities and their experience in learning science. All the four items show significant
differences (p <.001). Boys have more positive views on science than girls, higher
expectation of a science-related career and higher frequency in engaging in scientific
activities and more experience in learning science.

Table 13: Gender significances in students’ attitudes and experience towards science
in Japan

Gender N Mean T vaue Sig.

the views on science Female 2906 2.4204 17.196*** .000
Male 2962 2.1902

the expectation of a Female 2897 2.9821 12.690*** .000
science-related career Mae 2962 2.7358

the frequency in engaging in Female 2943 3.7234 12.787*** .000
scientific activities Mae 2984 3.5496

the experience in learning Female 2898 2.8776 17.750%** .000
science Male 2959 2.6153

4-1-3 Gender significance in students’ attitudes and experience towards science in
Korea

Table 14 shows gender makes significant differences with students’ views on science,
the expectation of a science-related career, the frequency in engaging in scientific
activities and their experience in learning science. All the four items show significant
differences (p <.001). Boys have more positive views on science than girls, higher
expectation of a science-related career and higher frequency in engaging in scientific
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activities and more experience in learning science.

Table 14: Gender significance in students’ attitudes and experience towards science in
Korea

Gender N Mean T vdue Sig.

Views on science Female 2548 2.2482 8.154*** .000
Mae 2587 2.1386

Expectation of a Female 2552 2.8686 8.400*** .000
science-related career Mae 2591 2.7097

Frequency in engaging in Female 2561 3.4713 9.256*** .000
scientific activities Male 2601 3.3227

Experiencein learning science Female 2552 2.5887 9.015*** .000
Male 2598 2.4595

4-1-4 Gender significances in students’ attitudes and experience towards science in
Finland

Table 15 shows gender has significant differences with students’ views on science, the
expectation of a science-related career, the frequency in engaging in scientific
activities and their experience in learning science. (p<.05). However, unlike other
three countries, Finnish girls have more positive views on science, they are more
likely to expect a science-related career and they have higher frequency in engaging
in science activities. Boys only have more experience in learning science.

Table 15: Gender significances in students’ attitudes and experience towards science
in Finland

Gender N Mean T vaue Sig.

Views on science Femae 2326 2.1192 -4.746%** .000
Male 2266 2.1861

Expectation of a Female 2318 2.6948 -4.528*** .000
science-related career Male 2247 2.7808

Frequency in engaging in Femae 2376 3.4545 -2.559* .011
scientific activities Male 2320 3.4957

Experiencein learning Femae 2307 2.2850 2.259* .024
science Male 2260 2.2529

Above all, when the gender difference exists, it always means that boys score higher
than girls except Finland. Finish girls score higher than boys in their views of science,
the frequency in engaging in scientific activities and experience in learning science.

Table 16: Gender significances in attitudes and experiences in Finland, Taiwan,
Japan and South Korea. (p<.05)
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View on science | Expectation of a Frequency in experiencein
science-related engaging in learning science
career scientific activities
Taiwan 0] O 0] O
Japan O O O O
Korea O] O] O] O]
Finland O @) O @)

NB: O means there is significant differences in science for boys and girls from
different socio-economic background; X means there is no significant difference.

4-2 Gender differencesin students’ attitudes and experience towards science in
4 countries: taking socio-economic backgroundsinto consideration

4-2-1 Gender differences in students’ attitudes and experience towards science in
Taiwan: taking socio-economic backgrounds into consideration

In Taiwan, students from high, middle and low socio-economic backgrounds, they all
show significant gender differences in their views on science, the expectation of a
science-related career, the frequency in engaging in scientific activities and the
experience in learning science. All the four items have shown p <.001. Boys have
more positive view on science, higher expectation of a science-related career, higher
frequency in engaging in scientific activities and have more experience in learning
science. Moreover, what these students from the different backgrounds have in
common is that they all show big gender differences about boys and girls expectation
of ascience-related career.

Table 17: Gender differences in students’ attitudes and experience towards science in
Taiwan: taking socio-economic backgrounds into consideration

High socioeconomic background

Gender N Mean T vaue Sig.

the views on science Female 641 1.8656 9.968*** .000
Male 738 1.6426

the expectation of a science-related Female 641 24516 11.128*** .000
career Male 736 2.0592

the frequency in engaging in Female 641 3.0577 7.995%** .000
scientific activities Male 744 2.8161

the experience in learning science Female 643 2.3945 10.412*** .000
Male 743 2.1110

Middle socioeconomic background

Gender N Mean T vaue Sig.

Views on science Female 2837 1.9811 18.258*** .000
Male 3046 1.7810

Expectation of a science-related Female 2847 2.6028 23.024*** .000
career Male 3046 2.2404

Frequency in engaging in scientific Female 2857 3.2157 12.236*** .000
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activities Male 3064 3.0492

Experiencein learning science Female 2850 2.5481 19.857*** .000
Male 3047 2.2911
L ow socioeconomic background

Gender N Mean T vaue Sig.

the views on science Female 664 2.0670 6.259*** .000
Male 765 1.9215

the expectation of a science-related Female 664 2.6324 9.721*** .000
career Male 762 2.3367

the frequency in engaging in Female 667 3.3346 4,122%** .000
scientific activities Mae 769 3.2239

the experience in learning science Female 665 2.5846 6.847*** .000
Male 760 24072

4-2-2 Gender differences in students’ attitudes and experience towards science in
Japan: taking socio-economic backgrounds into consideration

In Japan, students from high, middle and low socio-economic backgrounds, they all
show significant gender differences in their views on science, the expectation of a
science-related career, the frequency in engaging in scientific activities and the
experience in learning science. All the four items show significant differences (p
<.001). Boys have more positive views on science, are more willing to engaged in
science-related career, have higher frequency to engage in scientific activities and
have more experience in learning science. Moreover, what these students from the
different backgrounds have in common is that they all show related low frequency in
engaging in scientific activities.

Table 18: Gender differences in students’ attitudes and experience towards science in
Japan: taking socio-economic backgrounds into consideration

High socioeconomic background

Gender N Mean T value Sig.

Views on science Female 553 2.2743 6.695*** .000
Male 523 2.0660

Expectation of a Femade 552 2.7516 4.378%** .000
science-related career Male 526 2.5378

Frequency in engaging in Femade 554 3.5987 4.446%** .000
scientific activities Male 528 3.4280

Experiencein learning science Femae 549 2.7491 7.538*** .000
Mae 523 2.4883

Middle socioeconomic background

Gender N Mean T vaue Sig.

Views on science Femae 1848 24271 14.584*** .000
Mae 1902 2.1898

Expectation of a science-related Femade 1834 3.0127 11.389*** .000
career Male 1900 2.7413

Frequency in engaging in Femae 1870 3.7324 11.304*** .000
scientific activities Male 1912 3.5462
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Experiencein learning science Femae 1839 2.8947 14.947*** .000
Male 1902 2.6212
L ow socioeconomic background
Gender N Mean T vaue Sig.
Views on science Female 487 2.5493 7.541*** .000
Male 470 2.2960
Expectation of a science-related Femade 494 3.1201 4,655%** .000
career Male 471 2.9179
Frequency in engaging in scientific Femade 501 3.8250 5.234*** .000
activities Male 474 3.6899
Experiencein learning science Femae 493 2.9526 6.693*** .000
Male 469 2.7146

4-2-3 Gender differences in students’ attitudes and experience towards science in
South Korea: taking socio-economic backgrounds into consideration

In Korea, students from high, middle and low socio-economic backgrounds, they al
show significant gender differences in their views on science, the expectation of a
science-related career, the frequency in engaging in scientific activities and the
experience in learning science. (students from high socioeconomic background, all 4
items are p<.05; students from middle socioeconomic background, al 4 items are p
<.001; students from low socioeconomic background, al 4 items are p<.01.) Boys
have more positive views on science, are more willing to engaged in science-related
career, have higher frequency to engage in scientific activities and have more
experience in learning science. Moreover, what these students from the different
backgrounds have in common is that they all show related low frequency in engaging
in scientific activities.

Table 19: Gender differences in students’ attitudes and experience towards science in
South Korea: taking socio-economic backgrounds into consideration

High socioeconomic background

Gender N Mean T vaue Sig.
Views on science Femae 394 2.0783 2.242* .025
Male 438 2.0019
Expectation of a Femade 393 2.7518 3.056** .002
science-related career Male 436 2.5938
Frequency in engaging in Femae 395 3.2473 2.770** .006
scientific activities Male 438 3.1225
Experiencein learning science Femae 393 2.3955 2.960** .003
Male 439 2.2845
Middle socioeconomic background
Gender N Mean T vaue Sig.
Views on science Femae 1741 2.2533 6.906*** .000
Male 1746 2.1434
Expectation of a science-related Femae 1742 2.8759 6.665*** .000
career Male 1747 2.7235
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Frequency in engaging in Femae 1749 3.4883 8.344*** .000
scientific activities Male 1755 3.3290

Experiencein learning science Femae 1742 2.5989 7.586*** .000
Male 1750 2.4695

L ow socioeconomic background

Gender N Mean T vaue Sig.

Views on science Female 412 2.3891 3.584*** .000
Male 398 2.2679

Expectation of a Femade 416 2.9493 4.010%** .000
science-related career Male 403 2.7808

Frequency in engaging in Femae 416 3.6122 2.822** .005
scientific activities Male 403 3.5170

Experiencein learning science Femae 416 2.7289 3.637*** .000
Male 404 2.6067

4-2-4 Gender differences in students’ attitudes and experience towards science in
Finland: taking socio-economic backgrounds into consideration

In terms of high socioeconomic background students, Finnish students have shown
significant gender differences (p <.05). Boys perform better than girls. The other three
has no significant gender differences.

In terms of middle socioeconomic background students, the only item which does not
have significant gender differences istheir experience in learning science. Asfor their
expectation of a science-related career (p <.001), their view on science (p <.001) and
the frequency in engaging in scientific activities (p<.05), there is significant gender
differences. Moreover, girls obvious perform better than boysin all threeitems.

As to low socioeconomic background students, the only item which does not have
significant gender differencesis their experience in learning science. Interestingly, all
three items have shown that girls perform better than boys.

Table 20: Gender differences in students’ attitudes and experience towards science in
Finland: taking socio-economic backgrounds into consideration

High socioeconomic background

Gender N Mean T vaue Sig.

Views on science Female 409 1.9739 -.578 .564
Male 389 1.9927

Expectation of a science-related Femae 411 2.4945 -.907 .365
career Male 379 2.5383

Frequency in engaging in Femae 416 3.3902 1.268 .205
scientific activities Male 397 3.3384

Experiencein learning science Femae 409 2.1391 1.984* .048
Male 387 2.0726

Middle socioeconomic background
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Gender N Mean T vaue Sig.
Views on science Femae 1565 2.1317 -4.003*** .000
Male 1508 2.1995
Expectation of a Female 1554 2.7142 -3.764%** .000
science-related career Male 1504 2.7990
Frequency in engaging in Femae 1595 3.4562 -2.425* .015
scientific activities Male 1547 3.5036
Experiencein learning science Femade 1549 2.2966 1.937 .053
Male 1507 2.2636
Low socioeconomic background
Gender N Mean T vaue Sig.
Views on science Femae 349 2.2312 -2.671** .008
Male 363 2.3278
Expectation of a Femae 350 2.8422 -2.248* .025
science-related career Mae 358 2.9472
Frequency in engaging in Femae 361 3.5189 -2.778** .006
scientific activities Male 369 3.6242
Experiencein learning science Femade 346 2.4030 .205 .838
Male 360 2.3957

4-2-5: Overview

When the gender difference exists, it aways means that boys score higher than girls

except Finland. In Finland, girls from middle and lower socio-economic backgrounds

score higher than boys.

Table 21: Gender significances in students attitudes and experiences in science: taking

soci0-economic backgrounds into consideration (p<.05)

High socio-economic status Middle socio-economic status Low socio-economic status

View Caree | Frequency | Learning | View | Career | Frequency | Learning | View | Career | Frequency | Learnin
r experience experience g

experien
ce
Taiwan O (@) (@) O (@) O O (@) (@) (@) (@) (@)
Japan O (@) (@) O (@) O O (@) (@) (@) (@) (@)
Korea O (@) (@) O (@) O O (@) (@) (@) (@) O
Finland X X X O (@) O O X (@) (@) (@) X

NB: O means there is significant differences in science for boys and girls from

different socio-economic background; X means there is no significant difference.

Section 5: Discussion:

5-1 Gender, class and science achievement
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Among four countries, the only country shows significant gender differences is
Taiwan. When further taking socio-economic factors into consideration, again none of
the three other countries (Finland, Japan and S. Korea) shows any gender differences.
However, unsurprisingly, the authors notice that there is no significant gender
difference for students from high socio-economic background in Taiwan, only
students from middle-socio-economic and lower-economic backgrounds show
significant gender differences.

5-2 Gender, classand related attitudes and experiencein science

Without taking socio-economic background into concern, all four countries show
significant gender differences for their related science experiences (students’ views on
science, the expectation of a science-related career, the frequency in engaging in
scientific activities and their experience in learning). While the gender difference
exists, it aways means boys score higher than girls except Finland. Finish girls score
higher than boys in their views of science, the frequency in engaging in scientific
activities and their experience in learning science.

Then, again when we take socio-economic background into considerations, we find
gender significances exist in Japan, Tawan and Korea regardless students’
socio-economic backgrounds. Moreover, when the gender difference exists, it always
means that boys score higher than girls.

Finland has presented a very unique case here. In terms of the views on science, the
expectation of a science-related career and the frequency in engaging in scientific
activities, there are no significant gender differences for students from high
socio-economic background. Finnish males only score higher than females in learning
experience. However, for students from middle and lower socio-economic
backgrounds, there is no gender significances in their learning experience in science.
While thelr views on science, the expectation of a science-related career and the
frequency in engaging in scientific activities do show significant gender differences,
females actually score higher than malesin all three aspects.

While achievement is less a concern now, we can still see gender still makes
significant difference in students’ attitudes and experiences towards the subject. More
interestingly, the finding in Finland’s case has been very surprising. It is suggested
that further qualitative and in-depth research should be conducted in order to find out
why Finnish girls from middle and low socio-economic background would have more
positive attitudes and experiences towards science.
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5-4 The PISA 2006 Science Result: does gender significance have any relevance
with Gini Index and GEM and GDI?

As mentioned in 1-3, Taiwan is the only country classified as Type Two (strength of
the relationship between performance and socio-economic background not
statistically significantly different from the OECD average impact) while three other
countries are classified as Type Three (strength of the relationship between
performance and socio-economic background below the OECD average impact). Also,
Finland always ranks first of the overal performance of GDP (PPP) per capital, gini
coefficient, GEM, GDI and HDI in these four countries, while South Korea ranked
bottoms for the Indexes of GDP (PPP) per capital, GEM, GDI and HDI.

With the above information in mind, when we look at the gender significance in
science achievement, we found that the only country which shows gender significance
is Taiwan except its high socio-economic group even though its GEM is ahead of
Japan and S. Koreaand its GDI is ahead of S. Korea.

When comparing the above socio-economic indexes to gender significance of
students’ attitudes and experiences towards science. Finland is the only country which
shows fewer significant gender differences. However, surprisingly, even though it is
mostly students from middle and low socio-economic background show more
significant gender differences, girls actually have more positive attitudes towards the
views on science, the expectation of a science-related career and the frequency in
engaging in scientific activities.
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