
  
Abstract—This study examined how motivational goal 

orientations and gender stereotype beliefs influenced students’ self-
efficacy in physics and biology. Participants (N = 2638, males = 46% 
and females = 54%) were students enrolled in 10th, 11th and 12th 
grades of the academic science-math stream in Thailand. Male 
students were more oriented towards performance approach goals and 
performance avoidance goals than female students. Mastery goal 
orientations influenced both males and females on self-efficacy 
beliefs in both biology and physics. The stereotype “males are better 
than females in physics” influenced male students positively but 
negatively for female students whereas the stereotype “females are 
better than males in biology” has no significant influence on either 
male or female students. The findings highlighted the powerful 
aspects of gender stereotype beliefs on self-efficacy beliefs in biology 
and physics. 
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I. INTRODUCTION 

 
HAILAND, the educational development has fallen 
behind its level of economic development. The 2001 

World Competitiveness Yearbook reported that Thailand had 
invested national budget on the education as the second rank, 
the educational capability, however, was ranked as 44th out of 
forty nine countries ranked. In 2006, Thai Institute of 
Promotion of Science Teaching (IPST) reported that Thai high 
school students scored much lower than the OECD 
(Organization for Economic Co-operation and Development) 
average of 500 [1]. Consistently, in 2009, PISA (Programme 
for International Student Assessment) surveyed the ability of 
students in 65 economies around the world and found that Thai 
students’ scores were lower than the international average. 
More than half Thai students lacked basic math skills and 
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nearly half did not have basic science skills.  
Bhumirat [2], the director of the Bureau of Educational 

Policy Development and Strategic Planning, said that the 
number of math, science and technology graduates who 
actually become scientists and engineers is still very small 
when compared with industrialized countries and other Asian 
countries (p.143). He also mentioned that the high-
performance students should be encouraged to enroll in 
science subjects and professions. At present most students are 
supported to the tutoring approach for focusing on how to pass 
university entrance examination. So they are not encouraged to 
develop genuine positive attitude toward science. Therefore, 
research in science education should address not only student 
cognition, but also the affective component to cognition; 
within the affective component motivation is important 
because students’ motivation plays an important role in 
students’ science learning achievement [3]. The increased 
attention to students’ attitudes and motivation towards science 
has become the important pointers to raise students’ interest in 
studying science [4] and engaging in science-related careers 
[5].  

A review of the literature revealed the diversity and variety 
of motivation factors, such as self-perception of ability, prior 
knowledge, effort, goal orientation, task value, and self-
efficacy [3], [6]. Schunk, Pintrich, and Meece [7] have 
mentioned that motivation is the process whereby goal-
directed activity is instigated and sustained. As a process, 
motivation is not observed directly but referred from 
verbalization and actions (e.g., choice of task, persistence) 
(p.4). Bandura’s social cognitive theory of motivation 
postulated that motivational process influence both learning 
and performance. A key variable is self-efficacy which defined 
as one’s perceived capabilities to learn or perform actions at 
designated levels. Self- efficacy affects choice of activities, 
how much effort they expend, how long they will persist in the 
face of obstacles and aversive experiences, and their career 
choices [8] – [11].  

There are four main sources of self-efficacy according to 
Bandura [10]. The most influential is the interpretation of 
previous performance, mastery experience. Students use this 
interpretation to develop their beliefs about their capability to 
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engage in tasks. Not only mastery experience determine self- 
efficacy but students build their self- efficacy through the 
vicarious experience also. Students perceive their own 
capabilities by observing others for comparison. Social 
persuasion, the verbal and nonverbal judgment provided by 
others is also an important source. The positive social 
persuasion can heighten students’ self-efficacy but does not 
alone produce a positive sense of self-efficacy. The forth 
source that people draw from their physiological, emotional 
and mood states such as anxiety, stress and arousal which is 
called physiological states. Britner and Pajares [12] have 
investigated these sources of self-efficacy of middle school 
students in USA in the domain of science and confirmed that 
science self-efficacy is a significant predictor of students’ 
science achievement. 

Achievement goal theory cognitively represents the purpose 
and reasons of students’ engagement in their academic tasks. 
Achievement goal variables feature prominently in motivation 
research, and can be separated into approach and avoidance 
groupings [13]; mastery, performance approach and 
performance avoidance achievement goal orientations. 
Generally, mastery goals focus on personal improvement, 
developing competence and trying to gain understanding or 
insight while performance goal has been defined as an ability 
demonstration and a comparison of outcomes with others. A 
performance avoidance goal focuses on avoiding looking 
stupid relative to others [6], [7], [14], [15]. Researchers in this 
area have become interested in students’ motivational 
achievement goals and their relation to achievement outcomes 
including education and career aspirations [14], [16] – [18]. 

Both theory and research in psychology have emphasized 
the importance of gender issues in students’ attitudes and 
achievement motivations in specific domain subjects [16], 
[19]. This is a continual concern of the educator about the 
under representation of females in science, engineering and 
related professions [20] – [22]. Prior research has found that 
the beliefs in gender stereotype can either encourage or 
discourage individual in academic achievement. For example 
children observe the gender segregation of occupation in 
everyday life and media [19] such as scientists are viewed by 
them as masculine professions while they feel nurses and 
teachers are suited for girls. This stereotype leads boys to feel 
more competent in mathematics and science than girl whereas 
girls generally found science uninteresting and scientific 
lifestyle as perceived by them unattractive [23] – [25]. Eccles 
[26] also mentioned that with regard to gender differences in 
occupations linked to math and physical science, women are 
less likely to enter these fields than men, partly because they 
have less confidence in their ability 

Several researches have consistently shown that students’ 
beliefs are as powerful predictors of achievement [27].  The 
current study addresses students’ self-efficacy belief, 
motivational goal orientation and the influence of gender in 
accordance with the review of the literature that self-efficacy is 
an important factor for students’ engagement in academic 

activities and career choices [19], [28], [29]. Evidence as 
reviewed above has looked at the students’ self-efficacy in 
general academic areas such as mathematics or science. In 
particular, the research which a focus on the influence of 
motivational orientation on the self-efficacy of males and 
females in specifically science subjects (eg., biology and 
physics) is scarce. We chose biology and physics because 
these two subjects have been explicitly shown to reflect 
“gender expectations of competence” or “cultural beliefs” 
[30]. Hence, our investigation was designed to answer the 
following research questions; how does measure of 
motivational goal orientations associate with self-efficacy of 
high school students? And what is the influence of gender? 
Our findings contribute to empirical knowledge about the 
factors predicting Thai high school students’ self-efficacy and 
career aspirations and the influence of gender. This 
contribution may be a significant endeavor for science 
educators and the professionals who work with high school 
students in promoting students’ engagement in science, math, 
engineering and related professions.  

II.  METHOD 

A. Participations 
Participants were 2,638 students (males = 46.1%; females = 

53.9%) in the upper secondary level school in Thailand. We 
collected survey data from every students attending in science-
math stream from five different schools located in central and 
north-eastern. The science subjects of biology, physics and 
chemistry are compulsory for students in science- math stream. 
All participants in our July 2010 survey were taking the same 
biology and physics courses. More than 95% of responses to 
our survey were complete.  

B. Instruments 
Participants completed a survey questionnaire developed to 

assess various aspects of student motivation based on social 
cognitive theories [8]. The first part of the survey asked for 
students’ general information (e.g., gender and grade level) 
including self-report previous grades obtain (e.g., past GPA in 
biology and physics) as a measure of mastery experience [31]. 
Prior research [32] has suggested that “the perceived mastery 
experiences would have a stronger relationship with grade self-
efficacy than would other sources, particularly in contexts 
where grades are emphasized as meaningful indicators of one’s 
competence (p.100)”. Students were also asked to fill out their 
professions they intend to choose after completing their 
education.  

The second section measured students’ beliefs in gender 
stereotypes (e.g., “In general, how would you compare males 
and females in physics?”). We used 3 alternatives for 
measurement; 1) Male is better, 2) Female is better, and 3) 
Equally good. Students were also asked about how they 
perceived their ability in biology and physics (e.g., “How 
successful do you think you would be in careers requiring 
biology ability?”). We provided the range for students to rate 
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themselves from extremely successful (5) to not at all 
successful (1).  

The Third section, we adapted items from our previous 
study [33] to assess students’ motivational goal orientations 
towards science (17 items, e.g., “I feel satisfied when I learn 
new things in my science class.”). We used a 5-point Likert 
scale from strong disagree (1) to strong agree (5) for both the 
third and fourth section.   

C. Analysis 
To deter mine interrelationship among survey items, 

principle component analysis with Varimax rotation was 
performed on the goal orientation section of the survey. In 
extracting factors, we choose all the factors with Eigen values 
greater than 1. Since the significance of a loading gives little 
indication of the substantive importance of a variable to a 
factor, we interpreted only the factor loadings with an absolute 
value greater than 0.4 which explain around 16% of the 
variance in the variable [34]. Cronbach’s alpha, the most 
common measure of scale reliability, was calculated separately 
for each subscale. Factor loadings ranged from 0.489 to 0.826. 

III. RESULTS 

After factor analysis of goal orientation items, the rotated 
matrix showed three factors accounting for 51.34% of 
variance: The “mastery” goal orientation factor (6 items, 
“obtaining knowledge is the most important objective for my 
studying science”), the “ performance” goal orientation (5 
items, “I feel very good when I can show that I am excellent in 
science”),  and the “performance avoidance” goal orientation 
(6 items, “My goal in science class is for nobody to think that I 
am incapable in science”). Alpha value for the mastery goal 
orientation, performance goal orientation, and performance 
avoidance approach goal orientation sub-scale were 0.75, 0.77, 
and 0.82, respectively. We found that male students were more 
oriented towards performance approach goals and performance 
avoidance goals than females and the difference was 
statistically significant, F = 8.61, p < 0.01 and F = 18.51, p < 
0.01, respectively. Females were found to be more oriented 
towards mastery goals more than males but the difference was 
not statistically significant (see Table I).  

TABLE 1 
DESCRIPTIVE STATISTICS FOR MOTIVATIONAL GOAL ORIENTATIONS AND SELF-

EFFICACY BELIEFS 

 
 Females had higher mean overall grade point average 

(GPA), GPA in biology and GPA in physics than males for all 
grade levels. Even though females had higher GPA in physics 
than males, our findings revealed that females had a strongly 
perception that males are better than females in physics (see 
Table II). It was noticeable that this perception was 
continuously increasing from grade 10th to 12th. This 
stereotype can influence males positively on self-efficacy 
beliefs in physics but negatively for females. Also, mastery 
goal orientations, performance approach goal orientations and 
past GPA in physics were influence males on physics self-
efficacy beliefs whereas only mastery goal orientations 
positive affected on female students’ self-efficacy beliefs in 
physics. 

Considering biology, it was apparently that Thai female 
students’ perceives that they are better than males in biology. 
This perception was continuously increasing when students’ 
grade levels were increasing (see Table II). However, the 
multiple regression analysis showed that for females there 
were only two variables which influenced females on their 
self-efficacy beliefs in biology which were the mastery goal 
orientation and past GPA in biology. For males, mastery goal 
orientation and past GPA in biology positively influence but 
the performance avoidance goal orientation was negatively 
influence on males’ self-efficacy beliefs in biology. It should 
be considered that the stereotype beliefs that females are better 
than males in biology could not help females to have self-
efficacy in biology and it did not influence males in the 
negatively ways. Considering physics, there were only four 
variables which influenced males on their self-efficacy beliefs 
in physics which were the mastery goal orientation, 
performance goal orientation, stereotype beliefs that males are 
better than females in physics and past GPA in physics. For 
females, only mastery goal orientation influence positively 
whereas the stereotype beliefs that males are better than 

Mean values Overall Males Females Gender difference 
  

 Mea
n 

SD Mea
n 

SD Mea
n 

SD F Eta 
square
d 

Mastery (N 
= 2611) 

4.07 .48 4.07 .49 4.08 .46 000.52 .000 

Performance 
approach (N 
=2564) 

3.27 .69 3.31 .70 3.23 .68 008.61*

* 
.003 

Performance 
avoidance 
(N = 2600) 

2.84 .77 2.91 .80 2.78 .74 018.51*

* 
.007 

Self-
efficacy in 
biology (N 
=2627) 

3.45 .82 3.35 .88 3.53 .76 033.57*

* 
.013 

Self efficacy 
in physics 
(N = 2625) 

3.27 .99 3.48 .96 3.09 .98 107.45*

* 
.039 
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females in physics have influenced females negatively. 

IV. DISCUSSION 

Our findings supplemented our understanding about the 
antecedents of Thai students’ self efficacy beliefs towards 
studying science. By investigating the influence of 
achievement goal orientations and gender stereotypes on self-
efficacy beliefs, we found the differences between male and 
female students in physics and biology learning. 

The current study argues that whether a particular type of 
goal orientation is adaptive or maladaptive depends on specific 
domain subjects and gender differences. The results obtained 
in this study are partly consistent with findings of previous 
research on goal orientation. As expected, the mastery goal 
orientation was significantly and positively related to 
individuals' self-efficacy. Consistent with Dweck and Leggett 
[35], students who were oriented to mastery were able to 
maintain positive and adaptive efficacy beliefs and perceptions 
of competence to confront difficult tasks. Correlation research 
has also shown the same pattern [15], [16]. Student who focus 
on personal improvement, developing competence and trying 
to gain understanding are apt to interpret feedback in terms of 
their progress, thereby supporting their efficacy beliefs [7].  

In the original goal orientation theory, performance goals 
are posited as maladaptive when compared with mastery goals. 
However, there has been some evidences that performance 
goals have positive relationships with educationally adaptive 
outcomes [14]. Our findings also showed that the adoption of 
performance approach goals positively influenced on males in 
both biology and physics, but did not influence females 
whereas the adoption of performance avoidance goals 
negatively influenced on only males in biology efficacy but not 
influenced females in both subjects. Partially consistent, 
Middleton and Midgley [36] have found that performance 
goals did not influence students’ self-efficacy but performance 
avoidance goals were negatively related. Skaalvik [37] has 
found that there were positively related between performance 
goals and self-efficacy whereas performance avoidance were 
related negatively. Students who were oriented to performance 
avoidance goals would seem to have low self-efficacy because 
they concerned and doubted about their poor performance, 
avoid asking questions and did not like the evaluation because 
they might be found to be incapable. Schunk et al. [7] 
mentioned that it seems possible that students who hold 
performance goals would have higher perception of self-
efficacy as long as they are relatively successful in besting 
others and demonstrating their high ability. The conflict of the 
findings might be due to the differences in the sample. 

We also found the differences between the genders in 
adoption of performance goals as mentioned. Our male 
participants were more likely to adopt performance goals than 
females, consistently with our recently study [30] and a more 
than 20 years previous research [38], both were conducted in 
Thailand. These results seemed to be consistent with the 
culture beliefs in Thailand. Long time ago, there have been the 

distinctly idea about gender roles in Thai society as the idiom 
comparative to the elephant, the national symbol of Thailand, 
as “Chang tao na - Chang tao lang” which means males’ roles 
are metaphorically like fore legs of the elephant which have 
taken a step first, whereas the hind legs, metaphorical as 
females, have moved later. Previous research also mentioned 
that gender roles are highly defined in Thai society; this is 
possible to discourage females from adopting performance 
goals (as cited in [30]). 

Students’ past GPA as a mastery experience, one of four 
sources of self-efficacy according to Bandura [10], has 
influenced on efficacy beliefs. The findings showed some 
differences between students’ self- efficacy in biology and 
physics. High GPA in biology influenced both males and 
females to have high efficacy in biology. The recent study of 
assessing Bandura’s theorized sources of self-efficacy [32] has 
also shown that, among four sources, mastery experience is the 
most powerful source of self-efficacy. Our findings were 
consistent, students’ past GPA strongly influenced self-
efficacy but it was inferior to only mastery goals. It should be 
noted that, for physics, the high GPA in physics influenced 
males to have high efficacy but not females, even though 
female students have higher physics grades than male students. 
These findings might be explained by the beliefs in gender 
stereotypes. Thai female students have strongly believed that 
males are better than females in physics and this belief seemed 
to be developed more strongly when they were getting close to 
finish high school. Our regression analysis showed that this 
stereotype influenced females to have low efficacy in studying 
physics. Our findings were also consistent with previous 
research; this stereotype leads boys to feel more competent in 
physics than girls [24], [25] and because physics was seen by 
females as a masculine subject that, in a number of way, is a 
deterrent to girls at a time in adolescence when they are 
forming conceptions about female identity and feminism [38]. 

In our study, we also found that males (27.6%) aspired to 
engineering at a much higher rate than females (4.5%) even 
though males had lower mean GPAs in physics (fundamental 
for engineering) than females. It was partly because males 
perceived themselves as a high efficacy in learning physics. 
Prior research has confirmed that students’ self-efficacy belief 
is an important factor for aspiring to careers [19], [29]. For 
medicine, females’ and males’ aspirations were almost same 
rates, which are 17.5 % for females and 13.3% for males. 
These results might be explained by the previous study that 
generally females found science uninteresting and scientific 
lifestyle as perceived by them unattractive but if they wanted 
to select science as a major, it was mostly because it was a 
necessary step to entering medicine or other health professions 
due to the desire to help other people [24]. 

V. CONCLUSION 

The findings highlighted the powerful aspects of gender 
stereotype beliefs on self-efficacy in studying biology and 
physics and career aspirations of high school students in 
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Thailand. The issue of gender stereotype beliefs should also be 
taken into account because the research showed that many of 
girls who do better than boys in high school science education 
would not choose engineering as careers. Therefore to 
understand factors influencing students’ self-efficacy should be 
beneficial for the educators to raise students’ interest in 
studying science and engaging in science-related careers.  
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