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#® ¥ # & : This research tried to investigate the science
learning and career development of gifted girls after
entering the university to analyze the effect and
change of learning environment. It was follow-up
research. First, it investigated the science learning
interest, willing, difficulty, and the career
development of gifted girls when studying in senior
high schools. Then, it kept doing the survey to
understand and explore the influences on the
environment change which from high school to
university in few years. It had some findings as
follows:

(1) Entering the university, gifted girls still had
their own goals and direction. And, they felt
learning science in university were easy, and had
better equipment in university. Besides, it had
significant differences in science-learning interest,
internal motivation, and attitude toward

university’ s environment in gifted boys and girls.
(2) Besides, gifted girls in science learning
interest in university didn’ t higher than those who
in senior high school. It was worth noting that their
career self-efficacy and career development were
lower significantly than those who in senior high
school.

Finally, giving some suggestions proposed for
educator’ s reference according to the findings.
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Abstract

This research tried to investigate the science learning and career development of gifted girls after
entering the university to analyze the effect and change of learning environment. It was follow-up
research. First, it investigated the science learning interest, willing, difficulty, and the career
development of gifted girls when studying in senior high schools. Then, it kept doing the survey to
understand and explore the influences on the environment change which from high school to
university in few years. It had some findings as follows:

(1) Entering the university, gifted girls still had their own goals and direction. And, they felt
learning science in university were easy, and had better equipment in university. Besides, it
had significant differences in science-learning interest, internal motivation, and attitude
toward university’s environment in gifted boys and girls.

(2) Besides, gifted girls in science learning interest in university didn’t higher than those who in
senior high school. It was worth noting that their career self-efficacy and career development
were lower significantly than those who in senior high school.

Finally, giving some suggestions proposed for educator’s reference according to the findings.
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FEYFEEL T A kg FLE (TeET 52010) v F A A ERBE ZHEEEY D
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2 B2 Ep Nt BEEE
Sex Career self-efficacy Career belief Career plan
Mean N SD Mean N SD Mean N SD
boy 4.46 39 .708 4.23 39 773 4.25 39 .755
Girl 4.40 73 .626 4.20 73 .828 4.16 73 675
73 ~AFHPpggEY EEAg Y
Sex Interest-Theory Interest-Verification  Interest-Application  External motivation  Internal motivation
Mean N SD  Mean N SD  Mean N SD Mean N SD  Mean N SD
boy 365 39 .784 405 39 623 389 39 .754 272 39 616 418 39 .69
Girl 337 73 669 359 73 655 350 73 .745 291 73 659 392 73 .672
24 ABPEEY TR
Theory-Count Comprehension Transform-Practice Time Management
Sex Difficulty Difficulty Difficulty Difficulty
Mean N SD Mean N SD Mean N SD Mean N SD
boy 2.59 39 621 214 39 715 242 39 825 297 39 1.009
Girl 2.59 73 .582 2.22 73 577 2.49 73 .585 2.83 73 742
25 ~BFRTLALED A 2 REFE - SERBERE - PEEY 2 £ B (T-test)
Dependent Variable Sex
Career self-efficacy 457
Career development (belief/plan) 182/ .640
University environment 2.588*
University teaching 1.546
Science interest (theory/verify/application)  1.993*/ 3.63***/ 2.605*
Learning motivation (external/internal) -1.5637/ 1.998*

Science difficulty -.005/-.607/ -.496/ .734

*p<.05  ***p<.001
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Mean N SD
Science learning interest Theory (university) 3.38 70 .681
Theory (high school) 3.52 70 1727
Verify (university) 3.60 70 .664
Verify (high school) 3.70 70 .634
Application (university) 3.52 70 746
Application (high school) 3.69 70 .705
Average (university) 3.50 70 .601
Average (high school) 3.64 70 .575
Science learning motivation External (university) 291 70 .667
External (high school) 2.88 70 .619
Internal (university) 3.92 70 .685
Internal (high school) 3.89 70 .698
Science learning difficulty Theory-calculate (university) 2.60 70 .588
Theory-calculate (high school) 2.60 70 .537
Comprehension-reading (university) 221 70 576
Comprehension-reading (high school) 2.13 70 496
Transfer-practice (university) 2.50 70 .597
Transfer-practice (high school) 2.55 70 .702
Time manage (university) 2.85 70 .748
Time manage (high school) 2.86 70 .864
Average (university) 2.54 70 478
Average (high school) 2.54 70 .506
Career self-efficacy Self-efficacy2(university) 3.56 70 434
Self-efficacy (high school) 4.67 70 .641
Career development Career belief (university) 4.19 70 .836
Career belief (high school) 4.47 70 732
Career plan (university) 4.15 70 .687
Career plan (high school) 4.45 70 .583
Average (university) 417 70 .693
Average (high school) 4.46 70 .588
27 FRAIEAFEFO DL LR (Test)
Mean SD t value
Science learning theory? - theoryl -.143 .637 -1.879
interest verify2 - verifyl -.100 .584 -1.432
application2 - applicationl -174 .621 -2.342*
Average2 —averagel -.139 469 -2.480*
Science learning external2 - externall .036 .654 457
motivation internal2 - internall .023 674 .284
Science learning Theory-calculate2 - theorycalcul -.001 .584 -.009
difficulty Comprehension2 - comprehensionl .086 .627 1.148
Transpractice2 - transpracticel -.056 797 -.592
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Time management2 - timel -.012 .902 -111

Average? —averagel .004 541 .066
Career self-efficacy Self efficacy? — self efficacyl -1.107 .681 -13.598***
Career development  Career belief2 — career beliefl -.278 725 -3.205**
Career plan2 — career planl -.299 .625 -4.006***
Average2 —averagel -.289 564 -4.279***
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Mean N SD

Science learning interest Theory (university) 3.47 98 712
Theory (high school) 3.68 98 .808

Verify (university) 3.72 98 .665

Verify (high school) 3.85 98 .683

Application (university) 3.65 98 776

Application (high school) 3.84 98 746

Average (university) 3.62 98 .617

Average (high school) 3.79 98 .640

Science learning motivation External (university) 2.85 98 .660
External (high school) 2.98 98 .749

Internal (university) 4.00 98 .668

Internal (high school) 3.99 98 713

Science learning difficulty Theory-calculate (university) 2.56 98 .595
Theory-calculate (high school) 2.62 98 711

Comprehension-reading (university) 2.16 98 .611

Comprehension-reading (high school) 2.15 98 .695

Transfer-practice (university) 2.45 98 .629

Transfer-practice (high school) 2.53 98 .795

Time manage (university) 2.82 98 797

Time manage (high school) 2.79 98 .957

Average (university) 2.50 98 514

Average (high school) 2.53 98 .665

Career self-efficacy Self-efficacy2(university) 3.61 98 457
Self-efficacy (high school) 4.65 98 .669

Career development Career belief (university) 4.23 98 .807
Career belief (high school) 4.44 98 752

Career plan (university) 4.20 98 .657

Career plan (high school) 4.45 98 .628

Average (university) 4.22 98 .664

Average (high school) 4.45 98 .621
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29 FTRELAAFEF Y g B (T-est)

Mean SD t value

Science learning theory? - theoryl -.202 727 -2.747**
interest verify2 - verifyl -.202 .628 -2.010*
application2 - applicationl -.190 752 -2.506*

Average2 —averagel -.173 529 -3.224**

Science learning external2 - externall -.138 .882 -1.547
motivation internal2 - internall .008 .696 116
Science learning Theory-calculate2 - theorycalcul -.057 743 -.762
difficulty Comprehension2 - comprehensionl .006 779 .081
Transpractice2 - transpracticel -.084 .890 -.931

Time management?2 - timel .029 1.036 275

Average2 —averagel -.026 .692 -.378

Career self-efficacy  Self efficacy2 — self efficacy1 -1.041 701 -14.687%**
Career development  Career belief2 — career beliefl -.216 .755 -2.838**
Career plan2 — career planl -.243 .720 -3.343**

Average2 —averagel -.230 643 -3.538**
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The effect of science learning and career development of gifted girls
in university

Hsiao-ping Yu

Associate professor, National Taichung University of Education (Taiwan)

Background

Some research found that gifted girls limited their development under the traditional gender-role
stereotypes. Besides, the math/science gifted girls would have great conflict while facing with
their career choice. Career development was affected by one's self efficacy. Science thinking
formed from culture construction and psychological aspect, and then had the sex-role stereotypes.
Student’s science learning and teacher’s discourse affected their choice when they wanted to

study science or enter the related science department.

Research purpose

According to the background, first, it investigated the situation of the career self-efficacy and
career development, and science learning of gifted students. Second, it tried to compare the
differences of career self-efficacy, career development, and science learning between gifted
students and regular students who studied at high school through analyzing the result of the
investigation. Three year later, it followed-up to investigate the situation of the career
self-efficacy and career development, and science learning of gifted students when they entered

to the university to understand the environment change which from high school to university.

Methodology

This research investigated the science learning and career development of gifted girls after
entering the university. It was follow-up to school-based research and sought to analyze the
effect of a change of learning environment. The school-based phase investigated interest in
science learning, willingness, perceived difficulty, and the career development of gifted girls
when studying in senior high schools. The survey was repeated to understand and explore the
influences on the environment change which from high school to university. Two research tools

as follows:

1. The scale “The Sex Role and Development”: The form was designed to six-point

Likert-type scale. The content of scale included:

(1) Student's basic data : Including student's class type, interesting group, emotion

stability and support etc.

(2) Gender characteristics : It amounted to 35 questions and divided into the



masculine characteristics (1-17) and the feminine characteristics (18-35). It
could be explained the variation of 40.992%.

(3) Career self- efficacy - It amounted to 30 questions in the form of six-point
Likert-type scale. After analyzed the item, a coefficient was .9688. Utilizing the
factor analysis to select the single factor. It could be explained the variation of
54.258%

(4) Career development : It amounted to 18 questions and distinguished two parts as
career attitude and belief (1-8) and career exploration and plan (9-18). It could

be explained the variation of 47.719%.

2. The Scale “Science Interest, motivation, and Difficulty ”: The form was designed to

five-point Likert-type scale. The content of scale included:
(1) Student's basic data: Including sex, school, class type, etc.

(2) Science interest: It amounted to 12 questions and divided into the theory (1-4),
verification (5-8), and application (9-12). It could be explained the variation of
69.833%.

(3) Learning motivation: It amounted to 9 questions and divided into the external
motivation (1-4) and internal motivation (5-10), It could be explained the
variation of 59.107%.

(4) Difficulty about science learning: It amounted to 20 questions and divided into
the theory and count (1-4, 8-11), comprehension and reading (5-7, 16-17),
transformation and practice (12-15) and time management (18-20). It could be
explained the variation of 61.091%. The higher the score meant they felt

learning science easier.
3. The Scale “University teaching and environment”: The content of scale included:
(1) Student's basic data: Including sex, school, department type, etc.

(2) University learning environment: The form was divided into two parts: current
situation (six-point Likert-type) and the comparison with senior high school
(three-point Likert-type). It amounted to 49 questions and divided into the
environment and equipment (1-23), curriculum and teaching (24-49). It could
be explained the variation of 53.062%.

Calculated and describe the average of self-efficacy, career development, and science learning of

four high schools students, and compared the differences by paired T-test or ANOVA.



Results

1. The situation of the gender characteristics, career self-efficacy and career development, and

science learning of gifted students at high schools

In the first year, it provided 420 scales and the recovery was 88.1%. 137 gifted students were
chosen from four high schools in Taiwan. Besides, 232 regular students were chosen from these
same schools at the same time in order to make a comparison. The research found that gifted
girls had their own goals and better career development advice while at high school. They liked
the knowledge about life application and were motivated to learn science. However they did
experience time pressures related to learning science (Table 1-4). And, it had significant

differences in science-learning interest, motivation, and difficulty between gifted boys and girls

(p<.05).
Table 1 The career self-efficacy and development at high schools
Career Self Efficacy Career Belief Career Plan
Class School Sex Mean N SD Mean N SD Mean N SD
Gifted A Female 4.68 47 .644 4.39 47 .701 4.44 47 .622
B Female 4.53 25 .694 4.09 25 .761 4.35 25 .630
C Male 4.52 41 .692 4.19 41 .895 4.25 41 716
D Male 4.90 24 .604 4.78 23 .631 4.53 23 .780
Total Male 4.66 65 .682 4.40 64 .854 4.35 64 .746
Female 4.63 72 .660 4.28 72 731 4.41 72 .622
Regular A Female 4.53 83 .709 4.26 83 .810 4.30 83 .706
B Female 4.56 41 707 4.38 41 .881 4.45 41 .560
C Male 4.56 68 .690 4.21 68 729 4.34 68 .620
D Male 4.41 41 .633 4.17 41 .850 4.05 41 .507
Total Male 450 109 .670 4.20 109 773 4.23 109 .594
Female 454 124 .705 430 124 .832 435 124 .663
Table 2 The science-learning interest and motivation at high schools
Interest-Theory Interest-Verification Interest-Application External motivation Internal motivation
Class School  Sex Mean N SD Mean N SD Mean N SD Mean N SD Mean N SD
Gifted A Female 343 47 .902 3.66 47 .765 3.78 47 812 282 47 814 403 47 .793
B Female 334 25 .780 345 25 .703 361 25 .810 281 25 480 366 25 .736
c Male 380 41 790 378 41 708 3.68 41 .761 299 41 851 403 41 656
D Male 377 22 948 400 22 711 394 22 916 284 22 722 417 22 674
Total Male 379 63 .841 386 63 .711 377 63 .81 294 63 .805 408 63 .660
Female 340 72 858 359 72 746 372 72 810 28 72 712 391 72 .789
Regular A Female 311 83 .834 334 83 .702 323 83 .874 267 83 626 376 83 .839
B Female 208 41 .690 254 41 .836 245 41 .884 210 41 768 252 41 1.056
c Male 367 68 .887 379 68 776 3.65 68 .823 295 68 .830 388 68 .955
D Male 339 40 921 334 40 926 342 40 741 276 40 812 372 40 .894
Total Male 357 108 .905 3.62 108 .860 356 108 .798 2.88 108 .825 3.82 108 .932
Female 277 124 .926 3.08 124 .836 297 124 948 248 124 724 335 124 1.083




Table 3 The science-learning difficulty at high schools

Comprehension Transform-Practice Time Management
Theory-Count Difficulty Difficulty Difficulty Difficulty

Class School  Sex Mean N SD Mean N SD Mean N SD Mean N SD

Gifted A Female 2.57 47 .593 2.17 47 .592 2.62 47 .667 2.87 47 .786
B Female 2.85 25 483 2.50 25 .510 2.95 25 621 3.40 25 733
C Male 2.68 41 .764 2.19 41 792 2.55 41 .738 297 41 .980
D Male 2.29 22 470 1.79 22 .439 2.30 22 .586 2.39 22 .883
Total Male 2.54 63 .697 2.05 63 712 2.46 63 .695 2.77 63 .980

Female 2.67 72 .569 2.29 72 .583 2.74 72 .666 3.05 72 .804

Regular A Female 2.72 83 .623 2.49 83 .673 2.86 83 .745 3.25 83 .851
B Female 3.15 40 792 3.05 40 .924 3.16 40 .804 2.90 40 .782
C Male 2.71 68 .708 2.29 68 .696 2.76 67 .800 3.06 67 .790
D Male 2.75 40 741 2.49 40 .838 3.11 40 .873 3.29 40 .897
Total Male 2.72 108 717 2.36 108 .754 2.89 107 .841 3.15 107 .835

Female 2.86 123 .708 2.67 123 .803 2.96 123 774 3.13 123 .842
Table 4 The differences between sex (boy/girl) and class (gifted /regular)

Dependent Variable Sex Class Sex*Class

Career self-efficacy .001 2.677 .037

Career development .687 1.800 .303

Science interest 28.558%** 25.330%** 5.852%

Learning motivation 13.602%** 13.890%** 2.315

Science difficulty 7.960%* 18.846%** 812

2. The situation of the career self-efficacy and career development, and science learning of

gifted students in university

In the third year, the follow-up provided 39 gifted boys and 73 gifted girls in university. The
research found that gifted girls still had their own goals and direction entering the university.
There was better equipment in the university (M=2.4, average=2). However, they felt the
teachers at senior high school or university had different methods in the science teaching and
specialized styles. Again there were significant differences in science-learning interest,

motivation, and attitude toward university’s environment between gifted boys and girls (Table

5-8).

Table 5 The career self-efficacy and development in university

Sex Career self-efficacy Career belief Career plan

Mean N SD Mean N SD Mean N SD
boy 4.46 39 708 423 39 773 425 39 755
Girl 4.40 73 .626 4.20 73 .828 4.16 73 .675




Table 6 The science-learning interest and motivation in university

Sex Interest-Theory Interest-Verification  Interest-Application ~ External motivation ~ Internal motivation

Mean N SD Mean N SD Mean N SD Mean N SD Mean N SD

boy 3.65 39 784 405 39 623 389 39 754 272 39 616 418 39 .696
Girl 337 73 669 359 73 655 350 73 745 291 73 659 392 73 672

Table 7 The science-learning difficulty in University

Theory-Count Comprehension Transform-Practice Time Management

Sex Difficulty Difficulty Difficulty Difficulty

Mean N SD Mean N SD Mean N SD Mean N SD

boy 3.41 39 .621 3.86 39 715 358 39 .825 3.03 39 1.009
Girl 3.41 73 582 378 73 577 3.51 73 .585 317 73 742

Table 8 The differences between gifted boys and gifted girls (T-test)

Dependent Variable Sex

Career self-efficacy 457

Career development (belief/plan) 182/ .640
University environment 2.588*

University teaching 1.546

Science interest (theory/verify/application) 1.993%*/ 3.63***/ 2.605*
Learning motivation (external/internal) -1.537/1.998*

Science difficulty .005/.607/ .496/ -.804

#p<.05  ***p<.001

3. The comparison of the career self-efficacy and career development, and science learning of

gifted students at high schools and in university

In the third year, the follow-up provided 28 gifted boys and 70 gifted girls in university. Their
science interests in university (M=3.62) weren’t higher than at high schools (M=3.79) because of

multiple learning chance and choices probably (p<.05).

Table 9 The differences between gifted students at high school and in university

Mean N SD

Science learning interest Theory (university) 3.47 98 712
Theory (high school) 3.68 98 .808

Verify (university) 3.72 98 .665

Verify (high school) 3.85 98 .683

Application (university) 3.65 98 776

Application (high school) 3.84 98 746

Average (university) 3.62 98 617

Average (high school) 3.79 98 .640

Science learning motivation External (university) 2.85 98 .660
External (high school) 2.98 98 749




Internal (university) 4.00 98 .668

Internal (high school) 3.99 98 713
Science learning difficulty Theory-calculate (university) 3.43 98 595
Theory-calculate (high school) 2.62 98 711
Comprehension-reading (university) 3.84 98 611
Comprehension-reading (high school) 2.15 98 .695
Transfer-practice (university) 3.55 98 .629
Transfer-practice (high school) 2.53 98 .795
Time manage (university) 3.18 98 797
Time manage (high school) 2.79 98 957
Average (university) 3.50 98 514
Average (high school) 2.53 98 .665
Career self-efficacy Self-efficacy2(university) 3.61 98 457
Self-efficacy (high school) 4.65 98 .669
Career development Career belief (university) 4.23 98 .807
Career belief (high school) 4.44 98 752
Career plan (university) 4.20 98 .657
Career plan (high school) 4.45 98 .628
Average (university) 4.22 98 .664
Average (high school) 4.45 98 .621

They felt that learning science in university was easier than at senior high school whether
theory, calculation, comprehension, transformation, or time management (t=9.996, p<.05).
However, it was worth noting that gifted students in university had lower career self-efficacy
(t=-14.687, p<.05) and career development (t=-3.538, p<.05) than at high school. It maybe

they needed to face more challenge and no enough confidence to deal with all things in future.

Table10 The differences between gifted students at high school and in university (T-test)

Mean SD t value
Science learning  theory?2 - theoryl -.202 727 -2.747%*
interest verify2 - verifyl -202 .628 -2.010*
application2 - applicationl -.190 152 -2.506*
Average2 —averagel -.173 .529 -3.224%*
Science learning  external2 - externall -.138 .882 -1.547
motivation internal2 - internal 1 .008 .696 116
Science learning  Theory-calculate2 - theorycalcul 813 1.080 7.458%***
difficulty Comprehension2 - comprehension| 1.688 1.051 15.896%**
Transpractice2 - transpracticel 1.018 1.123 8.974%**
Time management?2 - timel 383 1.425 2.658%*
Average2 —averagel 976 966 9.996%**
Career

Self efficacy2 — self efficacyl -1.041 701 -14.687***

self-efficacy
Career Career belief2 — career beliefl -216 755 -2.838%*
development Career plan2 — career planl -243 720 -3.343%*
Average2 —averagel -230 643 _3.538%%

Email addresses: ping0623@gmail.com

Sponsor by National Science Council (2012-08-01~2013-07-31, Research no. : NSC
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