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A Longitudinal Development and Gender Difference Study of Mathematics Academic Task Value,
Self-Efficacy, Achievement Motivation and Mathematics Academic Performance for Junior High
School Students in Taiwan

HSIAO-FANG LIN
Graduate Institute of Curriculum and Instruction, MingDao University, Taiwan
No0.369, Wen-Hua Rd.,Pettow, 52345, ChangHua, Taiwan
snoopystock100@gmail.com

Abstract

The propose of this study is to explore the longitudinal development and gender difference among
mathematics academic task value (importance, utility, interest, cost), achievement motivation (need for
achievement, need for avoidance failure), achievement goal-oriented (mastery approach goal, mastery
avoidance goal, performance approach goal, performance avoidance goal), self-efficacy and mathematics
academic achievement for junior high school students in Taiwan. The research tool combined four subscales,
and there were 1242 junior high school students from north, south, eastern and western parts of Taiwan. The
findings were: As time go by, students’ performance in mathematics learning achievements gradually
decreasing, and the academic task value, self-efficacy and achievement motivation are also subsequently
decreasing and female students’ decreasing than male students’ more seriously. The important view of this
study is to explore the gender differences in mathematics learning performance and value, especially hoping
to remind mathematics teachers, tutors and counseling recommendations for mathematics teaching of female
students.

Keywords : mathematics academic task value, self-efficacy, achievement motivation, achievement
goal-oriented, gender difference, longitudinal study

1. Introduction
Numerous studies had indicated that students’ learning beliefs and motivation in mathematics were
15



positively correlated with learning achievement. Eccles, Adler, Futterman, Goff, Kaczala, Meece, & Midgley
(1983) proposed using expectancy-value theory to investigate the achievements and performance of students
in mathematics. This theoretical model asserted that personal work values and expectations influenced
learning achievement. Wigtfield and Eccles (2002) stated that ability beliefs, expectancies for success, and
subjective values explained the concepts of achievement motivation. Ability beliefs were people’s perceptions
of their ability in specific activities, a feeling directed toward typical situations. Expectancies for success were
people’s expectations of the ability to complete future jobs or tasks. These were relatively enduring feelings
that differ from ability beliefs. Achievement motivation and needs related to the learner's achievement goals
can be predicted, and thus affect their learning process and results. Eillot and Mcgregor(2001) stated the
achievement goal-oriented with the ability to define and distinguish four kinds of goal-oriented : mastery
approach goal, mastery avoidance, performance approach goal, performance avoidance goal. Covington(1984)
proposed self-worth theory, a sense of self-worth was intrinsic motivation to pursue personal success, and if
success was difficult to pursuit and thus avoid failure to maintain self-worth.

2. Method

2.1 Participants
This study had a valid sample of 1242 junior high school students from north, south, eastern and
western parts of Taiwan.

2.2 Tool

This research instrument was adapted from the Achievement Task Value Scale for university students
developed by Lou, Lin, and Lin (2013), and revised to Short-Form Version by author. Achievement
Motivation Scale contains “need for achievement” and “need for avoidance failure” two subscales, and the
need for achievement subscale referenced from Elliot and Thrash(2002) and Murry(1938), the need for
avoidance failure subscale referenced from Hagtvet and Benson(1997). Achievement Goal-oriented Scale

referenced from Pintrich(2000) four dimension-goal oriented theory. Self-efficacy Scale was quoted from
Chen and Lin(2001).

3. Results
3.1 Descriptive statistics

Table 1 for each subscale of descriptive statistical analysis.

Table 1
Times Scale Subscale ltemN Mean SD Skewness Kurtosis
Importancel 3 3.34 573 -.794 1.195
academic task Utilityl 3.18 .586 -475 147
o value Interestl 3.17 .650 -.691 500
tist Costl 3.35 576 -.906 1.312

3.16 .652 -.696 471
2.80 .798 -.381 -514
3.31 .590 -.916 1.293

achievement need for achievementl
motivation  need for avoidance failurel

A0 O|lW W W

achievement mastery approachl
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goal-oriented mastery avoidancel 6 3.02 .721 -.640 105
performance approach 1 5 2.63 744 -.130 -.449
performance avoidance 1 5 2.63 .760 -.212 -.376

self-efficacy self-efficacyl 6 281 721 -.265 -.313
Importance2 3 3.31 579 -.674 971

academic task Utility2 3 3.14 .653 -.549 .189

value Interest2 3 3.16 .611 -.606 220

Cost2 3 3.32 .601 -.856 1.060

.4 achievement need for achievement?2 6 3.11 .678 -.639 .362
tzest motivation  need for avoidance failure2 5 282 797 -.373 -.445
mastery approach 2 4 3.27 .643 -.836 .860

achievement mastery avoidance?2 6 3.01 .755 -.694 132

goal-oriented performance approach 2 5 2.60 .758 -.102 -.451
performance avoidance2 5 2.59 .786 -.138 -532

self-efficacy self-efficacy2 6 2.82 744 -.355 -.214
Importance3 3 3.32  .609 -.795 1.160

academic task Utility3 3 3.16 .700 -.630 .398

value Interest3 3 3.19 .672 -.655 330

Cost3 3 3.31 .610 -.845 1.115

o achievement need for achievement3 6 3.08 .680  -.499 172
t::st motivation  need for avoidance failure3 5 2.88 .788 -.435 -.349
mastery approach 3 4 3.25 .659 -.860 .892

achievement mastery avoidance3 6 3.033 .757 -.666 160

goal-oriented performance approach 3 5 2.65 777 -.218 -.455
performance avoidance 3 5 2.63 .760 -.212 -.376

self-efficacy self-efficacy3 6 2.83 .756 -.334 -.264
Importance4 3 3.29 617 - 717 1.036

academic task Utility4 3 3.12 .668 -.480 113

value Interest4 3 3.18 .662 -.637 333

Cost4 3 3.30 .598 -.811 1.140

+  achievement need for achievement4 6 3.07 .675 -.551 .368
tist motivation  need for avoidance failure4 5 2.87 782 -475 -.243
mastery approach 4 4 3.24 673 108 8.639

achievement mastery avoidance4 6 297 771 -.677 133

goal-oriented performance approach 4 5 2.63 .766 -.206 -.452
performance avoidance 4 5 2.61 .782 -.209 -.486

self-efficacy self-efficacy4 6 2.81 .743 -.318 -.245
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3.2 Repeated measures of two-way ANOVA

These following figures were gender differences and similarities in all subscales according to the
repeated measures of two-way ANOVA. In the achievement task value scale, all subscales’ performance of
male was higher than female, it seemed to mean that math for male was important, utility. In the achievement
motivation scale, female and male students had significant difference, and female had higher score than male
in the “need for avoidance failure” subscale, it seemed to mean that the purpose of female studied hard in
math was afraid of failure. In the achievement goal-oriented scale, we seemed to get the results of female
students tried their best to study hard but they didn’t want to compete with the males. In the self-efficacy scale,
female and male students had large significant difference, females’ self-efficacy in math was lower than
males’ even if females students were not relatively poor in math academic achievement.

Importance -Estimated Marginal Means Utility -Estimated Marginal Means

__male —male
— female ¢ — female

times Times

Interest -Estimated Marginal Means

Cost -Estimated Marginal Means

male
3401 . _ male —female

— female

umes
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Need for Achievement -Estimated Marginal Means S
3 __male
120 _ male A — female
\/\ B :
315
2904
2,85 @
3,104
2.80
3,054
275
.00 270
T T T T T T T T
:  Times ! ! ° Times H
Mastery Approach -Estimated Marginal Means Mastery Avoidance -Estimated Marginal Means
3,40 il 0] R —male
— female ~— female
330
3,201
3,207
310
310 [c
200 z
200
2904 290
T T T T 1 2 : i
L ! Times # Times
Performance Avoidance -Estimated Marginal Means
Performance Approach -Estimated Marginal Means
) —male
] — male s — female
— female
2754
26254
2,701
2,600
2.6571
‘ 2575
2,604 ‘
2550
255 0/6\9/”/3 9
25254
2.50m

T
2 Times
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Self-Efficacy - Estimated Marginal Means

— male

—_— /\ -female

3.3 Multiple regression
ZY, .. = 419x Z (need for achievement), —.092 x Z (mastery avoidance),
—.159x Z (performance approach), —.125x Z (performance avoidance), +.145x Z (self-efficacy),

ZY,

femalel

+.117 x Z (performance approach), —.157 x Z (performance avoidance), +.193x Z (self-efficacy),

=.182x Z (need for achievement), —.145x Z (need for avoidance failure), —.111x Z (mastery avoidance),

ZY, ..., =256 Z (need for achievement), —.255x Z (need for avoidance failure),

+.145x Z (Importance), —.097 x Z (mastery avoidance),

ZY =.174x Z (Importance), —.18 x Z (mastery approach),

female2 —

—.28x Z (performance avoidance), +.259x Z (self-efficacy),

ZY s =-299x Z (need for achievement), —.148x Z (mastery approach),

—.18x Z (performance avoidance), +.158 x Z (Importance), —.12x Z (need for avoidance failure),

ZY.

female3

—.259x Z (performance avoidance), +.182 x Z (self-efficacy),

=.203x Z (need for achievement), —.097 x Z (mastery approach),
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A Longitudinal Development and Gender Difference Study of Mathematics Academic Task Value,
Self-Efficacy, Achievement Motivation and Mathematics Academic Performance for Junior High School
Students in Taiwan

HSIAO-FANG LIN
Graduate Institute of Curriculum and Instruction, MingDao University, Taiwan
No.369, Wen-Hua Rd.,Pettow, 52345, ChangHua, Taiwan
snoopystock100@gmail.com

Abstract

The propose of this study is to explore the longitudinal development and gender difference among mathematics
academic task value (importance, utility, interest, cost), achievement motivation (need for achievement, need
for avoidance failure), achievement goal-oriented (mastery approach goal, mastery avoidance goal,

performance approach goal, performance avoidance goal), self-efficacy and mathematics academic
achievement for junior high school students in Taiwan. The research tool combined four subscales, and there
were 1242 junior high school students from north, south, eastern and western parts of Taiwan. The findings
were: As time go by, students’ performance in mathematics learning achievements gradually decreasing, and the
academic task value, self-efficacy and achievement motivation are also subsequently decreasing and female
students’ decreasing than male students’ more seriously. The important view of this study is to explore the
gender differences in mathematics learning performance and value, especially hoping to remind mathematics
teachers, tutors and counseling recommendations for mathematics teaching of female students.

Keywords : mathematics academic task value, self-efficacy, achievement motivation, achievement goal-oriented,
gender difference, longitudinal study

1. Introduction

Numerous studies had indicated that students’ learning beliefs and motivation in mathematics were
positively correlated with learning achievement. Eccles, Adler, Futterman, Goff, Kaczala, Meece, & Midgley
(1983) proposed using expectancy-value theory to investigate the achievements and performance of students in
mathematics. This theoretical model asserted that personal work values and expectations influenced learning
achievement. Wigfield and Eccles (2002) stated that ability beliefs, expectancies for success, and subjective
values explained the concepts of achievement motivation. Ability beliefs were people’s perceptions of their
ability in specific activities, a feeling directed toward typical situations. Expectancies for success were people’s
expectations of the ability to complete future jobs or tasks. These were relatively enduring feelings that differ
from ability beliefs. Achievement motivation and needs related to the learner's achievement goals can be
predicted, and thus affect their learning process and results. Eillot and Mcgregor(2001) stated the achievement
goal-oriented with the ability to define and distinguish four kinds of goal-oriented : mastery approach goal,
mastery avoidance, performance approach goal, performance avoidance goal. Covington(1984) proposed



self-worth theory, a sense of self-worth was intrinsic motivation to pursue personal success, and if success was
difficult to pursuit and thus avoid failure to maintain self-worth.

2. Method

2.1 Participants
This study had a valid sample of 1242 junior high school students from north, south, eastern and western
parts of Taiwan.

2.2 Tool

This research instrument was adapted from the Achievement Task Value Scale for university students
developed by Lou, Lin, and Lin (2013), and revised to Short-Form Version by author. Achievement Motivation
Scale contains “need for achievement” and “need for avoidance failure” two subscales, and the need for
achievement subscale referenced from Elliot and Thrash(2002) and Murry(1938), the need for avoidance failure
subscale referenced from Hagtvet and Benson(1997). Achievement Goal-oriented Scale referenced from
Pintrich(2000) four dimension-goal oriented theory. Self-efficacy Scale was quoted from Chen and Lin(2001).

3. Results
3.1 Descriptive statistics

Table 1 for each subscale of descriptive statistical analysis.

Table 1
Times Scale Subscale ltemN Mean SD Skewness Kurtosis

Importancel 3 3.34 573 -794 1.195
academic task Utilityl 3 3.18 .586 -475 147
value Interestl 3 3.17 .650 -.691 500
Costl 3 3.35 .576 -.906 1.312
« achievement need for achievementl 6 3.16 .652 -.696 471
tist motivation  need for avoidance failurel 5 2.80 .798 -.381 -514
mastery approachl 4 3.31 .590 -.916 1.293
achievement mastery avoidancel 6 3.02 .721 -.640 105
goal-oriented performance approach 1 5 2.63 .744 -.130 -.449
performance avoidance 1 5 2.63 .760 -.212 -.376
self-efficacy self-efficacyl 6 281 721 -.265 -.313
Importance?2 3 3.31 579 -.674 971
academic task Utility2 3 3.14 .653 -.549 .189
value Interest2 3 3.16 .611 -.606 220
od Cost2 3 3.32 .601 -.856 1.060
tzest achievement need for achievement2 6 3.11 .678 -.639 .362
motivation  need for avoidance failure2 5 2.82 .797 -.373 -.445
) mastery approach 2 4 3.27 .643 -.836 .860

achievement i
goal-oriented mastery avoidance?2 6 3.01 .755 -.694 132
performance approach 2 5 2.60 .758 -.102 -451




performance avoidance2 5 2.59 .786 -.138 -532

self-efficacy self-efficacy2 6 2.82 744 -.355 -.214
Importance3 3 3.32  .609 -.795 1.160

academic task Utility3 3 3.16 .700 -.630 .398
value Interest3 3 3.19 .672 -.655 330

Cost3 3 3.31 .610 -.845 1.115

4 achievement need for achievement3 6 3.08 .680 -.499 172
t?;st motivation  need for avoidance failure3 5 2.88 .788 -.435 -.349
mastery approach 3 4 3.25 .659 -.860 .892

achievement mastery avoidance3 6 3.033 .757 -.666 .160
goal-oriented performance approach 3 5 2.65 777 -.218 -.455
performance avoidance 3 5 2.63 .760 -.212 -.376

self-efficacy self-efficacy3 6 2.83 .756 -.334 -.264
Importance4 3 3.29 .617 - 117 1.036

academic task Utility4 3 3.12 .668 -.480 113
value Interest4 3 3.18 .662 -.637 333

Cost4 3 3.30 .598 -.811 1.140

+  achievement need for achievement4 6 3.07 .675 -.551 .368
tist motivation  need for avoidance failure4 5 2.87 .782 - 475 -.243
mastery approach 4 4 3.24 673 108 8.639

achievement mastery avoidance4 6 297 771 -.677 133
goal-oriented performance approach 4 5 2.63 .766 -.206 -.452
performance avoidance 4 5 2.61 .782 -.209 -.486

self-efficacy self-efficacy4 6 2.81 .743 -.318 -.245

3.2 Repeated measures of two-way ANOVA
These following figures were gender differences and similarities in all subscales according to the

repeated measures of two-way ANOVA. In the achievement task value scale, all subscales’ performance of male
was higher than female, it seemed to mean that math for male was important, utility. In the achievement
motivation scale, female and male students had significant difference, and female had higher score than male in
the “need for avoidance failure” subscale, it seemed to mean that the purpose of female studied hard in math
was afraid of failure. In the achievement goal-oriented scale, we seemed to get the results of female students
tried their best to study hard but they didn’t want to compete with the males. In the self-efficacy scale, female
and male students had large significant difference, females’ self-efficacy in math was lower than males’ even if
females students were not relatively poor in math academic achievement.
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3.3 Multiple regression



ZY, . = -419x Z (need for achievement), —.092 x Z (mastery avoidance),

—.159x Z (performance approach), —.125x Z (performance avoidance), +.145x Z (self-efficacy),

ZY a1 =-182x Z (need for achievement), —.145x Z (need for avoidance failure), —.111x Z (mastery avoidance),

+.117 x Z (performance approach), —.157 x Z (performance avoidance), +.193x Z (self-efficacy),

ZY, .., =-256x Z (need for achievement), —.255x Z (need for avoidance failure),

+.145x Z (Importance), —.097 x Z (mastery avoidance),

ZY =.174x Z (Importance), —.18 x Z (mastery approach),

female2 —

—.28x Z (performance avoidance), +.259x Z (self-efficacy),

ZY 05 =299 Z (need for achievement), —.148x Z (mastery approach),

—.18x Z (performance avoidance), +.158 x Z (Importance), —.12x Z (need for avoidance failure),

ZY.

female3

—.259x Z (performance avoidance), +.182 x Z (self-efficacy),

=.203x Z (need for achievement), —.097 x Z (mastery approach),
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