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: With the goal of providing gender equity in science

education and to shorten the gender gap on science
education, the current study operates within two major
aspects: First, accomplish a meta-analyses of the existing
researchers; second, use the secondary data analysis in the
data gathered from the meta-analyses. During the first
year, the study was hoping to clarify whether there was a
“male stronger than female “ phenomenon in the subject of
Mathematics and Science. Overall, there was a significant
gender difference in the subject of Mathematics and
Science; however it was shown that a small effect size
existed with female students scored higher than male 1
students. The second year, the meta-analysis is conducted
to explore the gender differences in the students
learning motivation, attitude and interest, and the results
showed that there existed a significant differences between
male and female students, with male students having higher
learning motivation, attitude and interest than female
students. In addition to the elementary school stage, when
the students grew up, the gap of gender differences
increased. The third year, apart from meta-analysis, the
secondary data analysis of TIMSS 2011 dataset was used to
investigate the gender differences based on the model of
social cognitive career theory (SCCT). The meta-analysis
showed the male students’ self-efficiency were
significantly higher than female students in the subject of
Mathematics and Science. And the best path of career
choice, such as “academic achievement
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—gself-efficiency—usefulness—chose science/math career
ambition” , was confirmed by this model. There was a best

notice by this finding, the effect of learning interest on
the career choice was decreasing.

gender, meta-analysis, secondary data analysis



PR EAR G FEPTVED AR
L ACE N A R
Farapasdap 8 uxT 8y 2 £ 8254 (33)

“Situational Contexts” hiding a ladder to success:
Exploration of the Gender Difference and Process on Science Education. (3/3)

-3 S 1 102-2629-S-004-001-MY3
P A 1042087 01p 110577 317
AL AR RSN ERTE R

LT R Raros B RTE LA
EFPF WO ERTE AL

SIS WEie B RTE (B

- R

RETICTRIENE L FEEA B PERT AR BTA L L AT Y
FTABLERGFE % - AURAAH Z GRETEA - ERBRL AL hLR
FEEAD AT EG TIRAE PR G FRAR A EEA é_ﬁxif!l%?#%“f]ﬁi 7 EF
AR M E LA RN T A o 5 - ERRATTUS P AREERDE Y LR BAES R
APSFTER FIF R APEIFEEPAFY EAR - BABLHFBIF EFLE
BT A FAA A I g P T E SR 4o g L EEBHE A > AR FFR O BY L
AARAVMF-F 2 AT BECRATEEAILF L b RWEP P Soni 2 fEu LR
We sk b 1% TIMSSiT = s 8 0y 2 ficdh o 38 (7 50 S T A 490 104k § 2nie 4 JEIZ % (SCCT)
SEADCFEHETARE L PN R EERZ T F TR BRE P Aot g F g
LHL RN FIREAEFEALBRAEIATHEF - ARARE s CRFRTFY
PR p AN PR ERPERELE G EF L I K PERE LRS-
RO FY FAEHEREER DD B S F R (TSP 5 ) T B o

(A3 E

MeEF : f1ul SR A 4~ AT

Abstract

With the goal of providing gender equity in science education and to shorten the gender gap on
science education, the current study operates within two major aspects: First, accomplish a
meta-analyses of the existing researchers; second, use the secondary data analysis in the data
gathered from the meta-analyses. During the first year, the study was hoping to clarify whether
there was a "male stronger than female™ phenomenon in the subject of Mathematics and Science.
Overall, there was a significant gender difference in the subject of Mathematics and Science;
however it was shown that a small effect size existed with female students scored higher than male



students. The second year, the meta-analysis is conducted to explore the gender differences in the
students' learning motivation, attitude and interest, and the results showed that there existed a
significant differences between male and female students, with male students having higher
learning motivation, attitude and interest than female students. In addition to the elementary school
stage, when the students grew up, the gap of gender differences increased. The third year, apart
from meta-analysis, the secondary data analysis of TIMSS 2011 dataset was used to investigate the
gender differences based on the model of social cognitive career theory (SCCT). The meta-analysis
showed the male students’ self-efficiency were significantly higher than female students in the
subject of Mathematics and Science. And the best path of career choice, such as “academic
achievement— self-efficiency—usefulness—chose science/math career ambition”, was confirmed
by this model. There was a best notice by this finding, the effect of learning interest on the career
choice was decreasing.

Key words: gender, meta-analysis, secondary data analysis
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Abstract

Boys or girls, which one has the better motivation in math, science and computer subjects,
there are many studies tried to understand it. But they didn’t have the exact result. Some studies and
data showed that the girls” motivation of math and science will change in junior high school.
Although sometimes their definition are similar, but are they really the same or not? To understand
more, the meta-analysis is conducted to explore the gender differences in the students' learning

motivation, attitude and interest.

The meta-analysis method was used in analyzing data extracted from thesis, dissertations, and
peer review journals. Data that fitted the appropriate theme and the available statistical information
were encoded and analyzed using the software meta-win 2.1. Effect sizes and moderators were
analyzed with the goal of understanding the truth to the fallacy of whether male students were better

in math, science and computer subjects than female students were.

A total of 73 thesis/papers were selected. Data showed that both random and fix models
resulted in having a significant difference between male and female students' math, science and
computer learning motivation, attitude and interest; however, the overall effect size was rather
small. In addition, male students were considered better than their female counterparts; however,
the overall effect size was rather small. The published times, the stage of schooling, the subjects
(math, science and computer) and the variables (motivation/attitude/interest) all have a significant
difference between male and female students'. But the variable of sample size is not significant. In
fact, results showed that male students would be more likely to prefer math, science and computer
than their female counterparts. Finally, some conclusions and suggestions for practical applications

and future researches were suggested and proposed.

Keywords: meta-analysis, effect size, gender differences, math and science



Introduction

Gender difference is the most important issue in science education. All children, boys and
girls, have the same education opportunities in Taiwan. According to statistical ratio from Ministry
of Education, male students tend to major more in science and technology and female students tend
to major more in humanities and business (http://www.edu.tw/). Yu and Chao (2010) using the
TIMSS 2003 data analyzed the eighth graders students in Taiwan, the interest of science is the
factor affect female students to choosing the major department of science. Science interested is the
intrinsic motivation, individual doing the science activity because they have the intrinsic satisfy and
happy (Chien & Jen, 2011). It means interest and motivation are the same concept. The connection
that exists between students and science and technology through the use of such concepts as
‘interest’, “‘motivation’ or ‘attitude’ is an important current and ongoing preoccupation and has been
a major concern for researchers and educational systems around the world for a very long time
(Osborne, Simon, & Collins, 2003).

In Taiwan, there are many studies to explore the gender difference among the students’
learning attitude, interest, and motivation (hereafter designated as “attitude/interest/motivation’,
‘A/l/IM”) in math, science and computer subjects (hereafter designated as ‘“M/S/C’), but doesn't have
the integration study. We therefore used meta-analysis to investigate the gender difference, and
observed the other factors affected the gender difference.

Methods

We aim to integrate existing theories in Taiwan, so the meta-analysis method was used in
analyzing data from the thesis, dissertations, and peer review journals. Computed the effect size and
analyzed homogeneity test using the software meta-win 2.1, and effects of moderator variables were
tested by stepwise inclusion. A total of 73 thesis and papers and 374 effect sizes. The moderators

including published time, the stage of schooling, subject (M/S/C) and the variables (M/A/l).
Results

Table 1 shows that both random and fix models resulted in having a significant difference
between male and female students' M/S/C learning M/A/I, but the Qtotal in random model showed
the homogeneity test is not significant. The effect size is negative, male students have more M/A/I

than female students, but the overall effect size was rather small. We used the fix models tested the
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effects of moderator.

Table 1
Overall Effect Size and Homogeneity Test
Numbers Effect Size 95% ClI Bootstrap 95% CI Q total,
73 -.12* [- .15, - .10] [- .18, - .06] 287.80*
73 -.11* [-.17, - .05] [-.17, - .05] 76.26/

The moderator variables including thesis and papers published time, the stage of schooling, the
subjects (M/S/C) and the variables (M/A/1). Thesis and papers published time divided into four
items is according the thesis and papers' quantity, averaged in four items. Four moderator
variables-the published time, the stage of schooling, the subjects and the variables- are effects
significant, it showed that all moderators having a significant gender difference in students' M/S/C
learning M/A/I. The effect sizes are negative and significant except the stage of schooling in
elementary school; therefore, there are no significant gender difference in elementary school. Only

sample size is not significant, its means sample size didn’t signification effect the gender difference.

Table 2
Overview on Moderator Effects
Moderators Qe/df n Effect Size 95% ClI
1 Time 26.43***/3
13-2004 19 -.13* -.18~-.07 3
15-2006 16 -.10* -.15~-.06 85
)7-2008 19 -.04 -.10~.01 10¢
19-2013 19 -.25* -.31~-.18 3¢€
schooling
mentary school 43.63***/2 34 0.03 -.07~.01 €
ior high school 28 -.14* -.19~-.10 69
school 8 -.27* -.35~-.20 80
13.90%**/2

th 153 -.12* -.14~-.10 46¢
ence 199 -.08* -.10~-.06 54¢
nputer 21 -.15* -.20~-.11 98
bles 19.58***/2
tivation 153 -.09* -.11~-.07 33¢
itude 211 -.11* -.13~-.09 764
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(3) Interest 10 -.21* -.27~-.15 68.03***

Sample size .85/2
(1) Small 26 -.08 -.21~.05 35.83
(2) Medium 23 -.11* -.17~-.06 118.48***
(3) Large 24 -.13* -.16 ~-.10 132.62***

Conclusions

The study showed male students’ math, science and computer learning
attitude/interest/motivation are significant better than female students in Taiwan. The thesis and
papers published time, the stage of schooling, the subjects (math, science and computer) and the
variables (motivation, attitude and interest) also have the gender difference. Finally, future studies
can proceed posteriori test and investigated the different items in the moderators, and finding other
moderator variables will affect students learning attitude/interest/motivation in different gender. In
conclusion, parents and teachers should concerned female students and help them increase their
learning attitude/interest/motivation in math/science/computer subjects.
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Do boys like math and science more than girls?
A meta-analysis in Taiwan.

Ya-Yun Weng
Doctoral student, Department of Education, National Chengchi University

Ching-Hsuan Chang,
Doctoral student, Department of Education, National Chengchi University

Min-Ning Yu
Professor, Department of Education, National Chengchi University, Taiwan

Abstract

Boys or girls, which one has the better motivation in math, science and computer subjects, there are
many studies tried to understand it. But they didn’t have the exact result. Some studies and data showed that
the girls” motivation of math and science will change in junior high school. Although sometimes their
definition are similar, but are they really the same or not? To understand more, the meta-analysis is conducted
to explore the gender differences in the students' learning motivation, attitude and interest.

The meta-analysis method was used in analyzing data extracted from thesis, dissertations, and peer
review journals. Data that fitted the appropriate theme and the available statistical information were encoded
and analyzed using the software meta-win 2.1. Effect sizes and moderators were analyzed with the goal of
understanding the truth to the fallacy of whether male students were better in math, science and computer
subjects than female students were.

A total of 73 thesis/papers written in Chinese were selected from Taiwan area. Data showed that both
random and fix models resulted in having a significant difference between male and female students’ math,
science and computer learning motivation, attitude and interest; however, the overall effect size was rather
small. In addition, male students were considered better than their female counterparts; however, the overall
effect size was rather small. The published times, the stage of schooling, the subjects (math, science and
computer) and the variables (motivation/attitude/interest) all have a significant difference between male and
female students. But the variable of sample size is not significant. In fact, results showed that male students



would be more likely to prefer math, science and computer than their female counterparts. Finally, some
conclusions and suggestions for practical applications and future researches were suggested and proposed.

Keywords: meta-analysis, effect size, gender differences, math and science
The authors would like to thank Ministry of Science and Technology of Taiwan,

Republic of China, for the grant support under the contract
NSC 102-2629-S-004-001-MY3

Introduction

Gender difference is the most important issue in science education. All children, boys and girls, have the
same education opportunities in Taiwan. According to statistical ratio from Ministry of Education, male
students tend to major more in science and technology and female students tend to major more in humanities
and business (http://www.edu.tw/). Yu and Chao (2010) using the TIMSS 2003 data analyzed the eighth
graders students in Taiwan, the interest of science is the factor affect female students to choosing the major
department of science. Science interested is the intrinsic motivation, individual doing the science activity
because they have the intrinsic satisfy and happy (Chien & Jen, 2011). It means interest and motivation are the
same concept. The connection that exists between students and science and technology through the use of
such concepts as ‘interest’, “‘motivation’ or “attitude’ is an important current and ongoing preoccupation and
has been a major concern for researchers and educational systems around the world for a very long time
(Osborne, Simon, & Collins, 2003).

In Taiwan, there are many studies to explore the gender difference among the students’ learning attitude,
interest, and motivation (hereafter designated as ‘attitude/interest/motivation’, ‘A/I/M”) in math, science and
computer subjects (hereafter designated as ‘M/S/C”), but doesn't have the integration study. We therefore used
meta-analysis to investigate the gender difference, and observed the other factors affected the gender
difference.

Methods

We aim to integrate existing theories in Taiwan, so the meta-analysis method was used in analyzing data
from the thesis, dissertations, and peer review journals. Computed the effect size and analyzed homogeneity
test using the software meta-win 2.1, and effects of moderator variables were tested by stepwise inclusion. A
total of 73 thesis and papers and 374 effect sizes. The moderators including published time, the stage of
schooling, subject (M/S/C) and the variables (M/A/l).

Results

Table 1 shows that both random and fix models resulted in having a significant difference between male
and female students' M/S/C learning M/A/I, but the Qtotal in random model showed the homogeneity test is
not significant. The effect size is negative, male students have more M/A/I than female students, but the
overall effect size was rather small. We used the fix models tested the effects of moderator.

Table 1



Overall Effect Size and Homogeneity Test

Model Numbers Effect Size 95% ClI Bootstrap 95% ClI Q total/df
Fixed 73 -.12* [- .15, - .10] [- .18, - .06] 287.80**/72
Random 73 -.11* [-.17,-.05] [-.17,-.05] 76.26/72

The moderator variables including thesis and papers published time, the stage of schooling, the subjects
(M/S/C) and the variables (M/A/1). Thesis and papers published time divided into four items is according the
thesis and papers' quantity, averaged in four items. Four moderator variables-the published time, the stage of
schooling, the subjects and the variables- are effects significant, it showed that all moderators having a
significant gender difference in students' M/S/C learning M/A/1. The effect sizes are negative and significant
except the stage of schooling in elementary school; therefore, there are no significant gender difference in
elementary school. Only sample size is not significant, its means that sample size didn’t signification affect

the gender difference.

Table 2

Overview on Moderator Effects

Moderators Qe/df n Effect Size 95% ClI Qw

Published Time 26.43***/3

(1) 1993-2004 19 -.13* 18 ~- .07 32.57*

(2) 2005-2006 16 -.10* 15~-.06 85.79***

(3) 2007-2008 19 -.04 -.10~.01 106.38***

(4) 2009-2013 19 - .25* 31~-.18 36.62**
Stage of schooling 43.63***/2

(1) Elementary 34 0.03 -.07~.01 84.57

(2) Junior high 28 -.14* 19~-.10 69.39***

(3) High school 8 -.27* 35~-.20 80.65***
Subjects 13.90***/2

(1) Math 153 -.12* 14~-.10  468.30%**

(2) Science 199 -.08* 10~-.06  544.34%**

(3) Computer 21 -.15* 20~-.11 98.89***
The variables 19.58***/2

(1) Motivation 153 -.09* 11~-.07  336.26***

(2) Attitude 211 -.11* 13 ~-.09  764.72%**

(3) Interest 10 -.21* 27~-.15 68.03***
Sample size .85/2

(1) Small 26 -.08 -.21~.05 35.83

(2) Medium 23 -.11* A17~-.06  118.48***

(3) Large 24 -.13* 16 ~-.10  132.62***

Conclusions



The study showed male students’ math, science and computer learning attitude/interest/motivation are
significantly better than female students in Taiwan. The thesis and papers published time, the stage of
schooling, the subjects (math, science and computer), and the variables (motivation, attitude and interest) also
have the gender differences. Finally, future studies can proceed posteriori test and investigate the different
items in the moderators, and finding other moderator variables will affect students learning
attitude/interest/motivation in different gender. In conclusion, parents and teachers should concern female
students and help them increase their learning attitude/interest/motivation in math/science/computer subjects.
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