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ABSTRACT 

Given the importance of Science, Technology, Engineering and Mathematics (STEM) education, a certain 
culture of inclination towards careers associated with this field must be developed at school level. In this 
context, certain psychological variables such as self- efficacy and science identity play a crucial role for 
developing career commitment in STEM related fields. The present study aims to analyze the relationship 
between science self-efficacy, science career commitment and the possible mediating role of science identity 
among secondary school students. Data was collected from 1125 students with boys (N= 659,58.57%) and girls 
(N=466, 41.43%) from secondary schools of Odisha, India. The instruments used for the study were, the Science 
Career Commitment scale(SCCS), originally developed by Chemers et. al. (2011), Science Identity (SciID) scale, 
originally developed by Lockhart et al., (2022) and Science Motivation Questionnaire II (SMQ-II) scale, 
originally developed by Glynn and Koballa (2006), which were validated in Indian context. The results of the 
study revealed that there are significant correlations between science self-efficacy, science identity and science 
career commitment. The high correlation among the three variables indicates that the students with high self-
efficacy in science, identify himself or herself as science person and also show commitment towards science 
related field. It was also found that, science identity plays a mediatory role between science self-efficacy and 
science career commitment. The implications of the study indicates that by promoting such psychological 
entities, STEM career culture can be deeply rooted among the secondary school students. 
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1. INTRODUCTION 

In all stages of school education, science learning 
is an important part that fosters curiosity, inquiry 
and observation based learning along with 21st 
century skills among learners. It ignites young minds 
to search for innovative things around their 
surroundings. The present need of any country 
towards the creation of knowledge based economy, 
focuses on the implementation of the Science, 
Technology, Engineering and Mathematics (STEM) 
education at school level, which may lead to a vibrant 
science and techno-based society. Different studies 
indicate that STEM field significantly contribute for 
the economic growth of the nation (Barro, 1991; Salai-
Martin, Doppelhofer, & Miller, 2004; Mankiw, 
Romer, & Weil, 1992). But irrespective of the rising 
demands of STEM education, enrolment in STEM 
education is gradually declining, that compels the 
educationists and policy makers to take certain 
concrete steps to encourage students to undertake 
STEM as career (Ali & Shubra, 2010; Sjøberg & 
Schreiner, 2005). In the research report developed by 
Sharma & Yarlagadda (2018), the researchers 
emphasized that Government of India is aware about 
the STEM education situation in the country and 
developed strategies to improve the quality of STEM 
education at school level. National Innovation and 
Science Agenda Report (2015) and National Policy on 
Education (2016) emphasized on providing 
innovative and vibrant education for developing 
competencies of the students through quality 
infrastructural and skilled teacher development. But 
Malti and Sarangapani(2017) reported that there are 
three most important factors that affect science 
education adversely. These factors are unavailability 
of quality infrastructure and equipment, trained 
science teachers and science education focused 
curriculum. At the same time Sharma & Yarlagadda 
(2018) reported that lack of experiential, inquiry –
based learning along with hands on activities at high 
school level, increases dropout rate of science 
education. Science, Technology and Innovation 
Policy (2013) emphasized that for sustainable 
development and economic growth science, 
technology and innovation act as key factors. This 
can be achieved by providing an equity based 
support in science education at all levels, especially 
at school level. Along with this exercise, the 
psychological variables such as self-efficacy, intrinsic 
motivation and science identity etc. need to be 
fostered among the students to sustain their 
continuous engagement which may leads to their 
career commitment. Science identity refers to 
students’ perceptions of who they are, what they 

believe they are capable of, and what they want to do 
and become with regard to science (Stanly & 
Brickhouse, 2001). This construct can also be based on 
students’ view on themselves and their thinking 
towards others while participating in science-related 
tasks (Aschbacher et al., 2010). On the other hand, the 
variable science self-efficacy was defined by Robnelt 
et al.(2015) as a person’s belief in the ability for 
completing a science related task completely. This 
psychological construct determines one’s capability 
to organize and perform certain task wholeheartedly. 
Different researchers revealed that students with 
high self-efficacy, engaged them in the academic 
activities meaningfully and also have high academic 
achievement (Oliver et al.,2019). Hence, students 
with strong science self-efficacy, belief in his ability 
to succeed in the field of science. Chen et al., (2016) 
and Shang et al., (2022) find out that there is a relation 
between students’ engagement in academic activities 
and career outcomes. 

A culture to promote secondary school students to 
pursue STEM related careers early in their education 
must be promoted in the country. Such a trend can be 
developed in the schools if the critical science 
education variables and their interrelationships are 
accurately measured using robust statistical 
techniques. Also a culture of using open ware for 
conducting research in science education by the 
teachers in the secondary schools must be promoted. 
The present study tried to address this relevant 
aspects of science education by identifying science 
identity, science self-efficacy and science career 
commitment as the pertinent variables and 
conducted mediation analysis using Jamovi open 
ware. So, looking into the importance of science self-
efficacy and science identity towards science career 
commitment the present study focuses to establish 
the relationship of science self-efficacy, science 
identity and science career commitment in Indian 
context. 

1.2. Theoretical Background of Career Commitment 

“Social Cognitive Career Theory (SCCT)”, 
developed by Lent, Brown, and Hackett (1994) is 
widely accepted theory that helps to understand 
career choice and commitment. This theory suggests 
that the career commitment is based on three factors 
such as, self-efficacy beliefs, outcome expectations 
and personal goals. If an individual believes on 
his/her capability and is aware about the outcomes 
of the success, then he/she can show interest in 
choosing career in that particular field and set goals 
to get success. In this context, this theory can be 
extended to science education, where an individual 
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with high science self-efficacy and knowledge of the 
expected outcomes of a particular field in science, 
may be committed to choose a career in that 
particular field. Kalbers and Fogarty (1995) reported 
that a person with career commitment shows 
development of self-esteem and productive income. 
Blau (1985) & Carson and Bedeian (1994), explained 
that, ‘career commitment is one’s attitude towards a 
particular profession or vocation, that includes, one’s 
willingness and enthusiasm to work in order to 
achieve the goal of that chosen career’. It is also 
explained as, “one’s attitude towards one’s 
profession or vocation" (Blau, 1985) or “one’s 
motivation to work in a chosen career role” (Hall, 
1971). Research studies highlighted that career 
success is determined by career commitment and it 
develops self-esteem and confidence among the 
person (Kalbers and Fogarty, 1995). Some of the 
studies conducted by Littman-Ovadia & Lavy (2016) 
revealed that, an individual despite of several 
challenges shows high level of commitment towards 
desired goal, if he or she has high career 
commitment. This study intended to show the 
importance of this variable among the secondary 
school students in order to show commitment 
towards STEM related career especially in the field of 
science. 

1.3. Theoretical Background of Science Self-
Efficacy 

In an educational set-up, the term self-efficacy 
coined by Bandura (1997) explained as an important 
variable that relates person’s belief on his/her ability 
to perform certain task (Wigfield et al., 2011; Wigfield 
and Eccles, 2023). Bandura (1977, 1986 and 1997) 
proposed that,’ Self- efficacy refers to individual’s 
belief on his/her capacity to display certain 
behaviour which is essential to achieve specific goal’. 
Studies conducted by Zeldin et al., (2008), Usher et 
al., (2019) and Zimmerman and Cleary (2009) 
revealed that, students’ academic achievement, task 
choice and planning for certain learning situation is 
determined by self-efficacy. Hence self-efficacy is 
considered as an important variable that builds 
confidence among the students on their ability. This 
factor needs to be nurtured carefully so that students 
can lead a better academic life focusing on their 
career commitment. Olivier et al., (2019) found out 
that students’ engagement and academic 
achievement are associated with self-efficacy. It was 
also found out by Azila-Gbettor et al.,( 2021) and 
Close and Solberg, (2008) that self-efficacy plays a 
crucial role for self-regulation and academic 
engagement of the students. It also explained that 

science self-efficacy enables a person to do a 
particular task successfully, in the field of science by 
understanding his/her ability (Robnett et al., 2015). 
This variable strongly predicts academic 
achievement (Britnner, 2008) and career commitment 
(Chemers et al., 2010). 

1.4. Theoretical Background of Science Identity 

Science identity is an important variable that 
enables a person to identify himself/herself as 
science person. This term was initially proposed by 
Erikson (1959) who explained it as a primary task that 
enables an individual to choose a committed life by 
coping with the demands of developmental changes 
and social needs, among the adolescent human being 
(Erickson ,1959&1968; Bosma & Kunnen, 2008; 
Jensen, 2011; Schwartz et al., 2011; Hewlett, 2013; 
McLean & Syed, 2014; Was et al., 2009; Gee, 2000). 
Being an important psychological factor that is 
responsible for career choice and commitment, 
researches conducted several studies to find out 
different dimensions of science identity along with 
their predictors (Carlone & Johnson, 2007). In this 
context, Trujillo and Tanner (2014) revealed students 
with strong science identity, do science work 
innovatively. High school students with high science 
identity, actively participated in the science related 
activities (Vincent-Ruz and Schunn, 2019). A study 
conducted by Aschbacher et al. (2010) and Hazari et 
al.( 2010) showed that students’ ‘persistence in 
science learning’ as well as ‘career selection’ are 
determined by science identity. 

2. THE PRESENT STUDY 

Different psychological studies emphasized that 
the construct like self-efficacy, identity, motivation 
etc. play crucial roles for career choice and career 
commitment in STEM related fields.  

 
Figure 1: Proposed Model (ScId–Science Identity, 

SEf–Science Self-Efficacy, and SCC–Science Career 
Commitment). 
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The present study focuses on investigating the 
relationship between three variables; science self-
efficacy, science identity and science career 
commitment. Along with this objective, the study 
estimates the mediatory role of science identity in 
relation with science self-efficacy and science career 
commitment. The proposed model is given in fig.1. 

3. METHODS 

3.1. Sample 

1125  students (659boys and 466 girls) from eight 
schools of three zones of Odisha, India, affiliated to 
the Central Board of Secondary Education, 
voluntarily participated in the study. All the students 
received instructions in English throughout their 
academic life and were fluent in the language. The 
investigator sought and obtained formal permission 
from the institution to gather data for her research 
work having personally visited it. 

3.2. Instruments 

Science Self-efficacy was measured by using the 
Indian context validated tool of Science Motivation 
Questionnaire –II originally developed by Glynn et. 
al., (2009). The original scale has five items for 
measuring self-efficacy with responses as: never (0), 
rarely (1), sometimes (2), often (3) or always (4). The 
score range for each of the five items of the scale is 0-
20 (Glynn et. al., 2009). The original scale reported a 
reliability estimate Cronbach’s alpha coefficient of 
0.9. Sample items of this scale are “I am confident I 
will do well on science tests” and “I am confident I 
will do well on science labs and projects”. After scale 
validation, the same five number of items retained 
with scale reliability, Cronbach’s alpha coefficient 
measured 0.862. 

In this study for measuring science Identity of the 
secondary school students an Indian context 
validated scale, originally developed by Lockhart et 
al., (2022) was used. The original scale contains 16 
items and the responses are collected using a five-
point Likert scale with categories varying from, 

Strongly Disagree -1 to Strongly Agree-5. After 
validation of the scale in Indian context, it was found 
that 14 items retained in the scale and with scale 
reliability 0.862. 

To measure science career commitment for the 
secondary school students an Indian context 
validated scale, originally developed by Chemers et. 
al. (2011) was used in the study. The original scale 
with 07 items and the responses are collected by 
using a five-point Likert scale and the scores ranged 
from the categories Strongly Disagree -1 to Strongly 
Agree -5. The validated scale retained the same seven 
items with reliability 0.96. 

3.3. Procedure of Data Collection 

At first the approval of the Ethics committee, 
Lovely Professional University, Punjab was done. 
Then the permission was taken from Principals of the 
sample school for data collection. Then researcher 
explained the purpose of the study in the classroom. 
Both boys and girls voluntarily participated in the 
survey. The participants also signed on the informed 
consent before the survey. On an average 45 minutes 
was taken by the participants to give their response 
on the questionnaire. 

4. RESULT 

The collected data were analysed by using SPSS 
Amos Version 23. Along with descriptive statistics 
analysis, internal consistency and correlation among 
the variables were found out. The hypothesized 
model is tested by a series of statistical analysis 
through Structural Equation Modelling (SEM). 

4.1. Descriptive Statistic Analysis 

The mean value of science career commitment 
was found as 3.727 that indicated that the sample 
subjects gave positive response towards science 
career commitment i.e they had moderate to high 
science career commitment. Negative skewness 
indicated that the data was distributed towards left 
i.e major participant gave high scoring. 

Table 1: Descriptive Statistic Analysis of Three Variables. 
"Descriptive Statistics" 

"Variables" "'Mean" "Standard deviation" 
"Skewness" "Kutosis" 

"Statistics" "Std. Error" "Statistics" "Std. Error" 

Science Career Commitment(SCC) 3.727 0.94418 -1.148 0.073 0.384 0.146 

Science Self-efficacy(SEf) 3.1979 0.58789 -1.822 0.073 2.598 0.146 

Science Identity (ScId) 3.9765 0.77697 -1.691 0.073 1.558 0.146 

The positive kutosis (0.384) with standard error 
(0.146) indicates that the data were distributed 
normally. The mean value of Science Self-efficacy was 

found as 3.1979, that indicated the subject gave positive 
response towards science motivation. Negative 
skewness indicated that the data was distributed 
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towards left and major participant gave high scoring. 
The positive kutosis (2.598) indicated that most of the 
responses lies near to mean. It was found that science 
identity (Sid) had high value mean3.9765) among the 
three variables, showed that students identify them as 
science person strongly. The negative skewness (-1.691) 
indicated that students had high science identity. 

4.2. Correlation Analysis 

Science self-efficacy and science identity had 
strong positive correlation(r=0.772), this indicated 

that students with higher science self-efficacy, 
identify them as science person strongly. Science self-
efficacy also had strong positive correlation with 
science career commitment(r=0.706), this indicated 
students with higher science self-efficacy, showed 
strong commitment towards science career. This was 
also found that science identity was strongly 
correlated to science career commitment (r=0.744), 
indicated that students with higher science identity, 
show greater commitment towards science related 
career. 

Table 2: Correlation Analysis between Science Self-Efficacy, Science Identity, and Science Career. 

Variables 
SEf (Science 
Self-efficacy) 

ScId (Science Identity) 
Science Career Commitment 

(SCC) 

SEf (Science Self-efficacy) 1   

ScId (Science Identity) 0.772** 1  

SCC(Science Career Commitment) 0.706** 0.744** 1 

4.3. Mediation Analysis 

The table-3 showed that the mediation estimates 
of science identity on the relationship between 
science self-efficacy and science career commitment. 
The analysis result showed that the measured value 
of direct effect of science self-efficacy on science 
career commitment was significant (“Estimate”= 
0.522 and p< .001) and the indirect effect of science 

self-efficacy on science career commitment through 
the mediatory effect of science identity was also 
significant(“Estimate”=0.611and p< .001). The total 
effect of the independent variables (science-self 
efficacy and science identity) on the dependent 
variable (Science career commitment) was also found 
to be significant (“Estimate”= 1.132 and p< .001), 
which showed that all variables had a strong 
relationship with each other. 

Table 3: Direct and Indirect Effect of the Model. 
Mediation Estimates 

95% Confidence Interval 

Effect Label Estimate SE Lower Upper Z P 
% 

Mediation 

Indirect a*b 0.611 0.0400 0.532 0.689 15.3 < .001 53.9 

Direct C 0.522 0.0480 0.428 0.616 10.9 < .001 46.1 

Total C +a*b 1.132 0.0340 1.066 1.199 33.4 < .001 100.0 

5. DISCUSSION 

Research studies suggested that social and 
cultural factor especially ethnicity has an impact on 
the STEM career choice (Mansour, N.,2025). It was 
also found that different factors such as, students’ 
science perception, stereotype association with 
science related activities and their engagement in 
extracurricular activities on science etc. determines 
STEM career choice (Mansour, N.,2025). Different 
psychological factors such as science self-efficacy, 
science identity determines STEM related career 
commitment. These psychological factors can be 
germinated through meaningful engagement of the 
learners. The present study examined the 
relationship between science self-efficacy, science 

career commitment and science identity. Along with 
this the mediating role of science identity in 
relationship between science self-efficacy and science 
career commitment were analyzed. Before applying 
structural equation modelling(SEM), the constructs 
were validated in Indian context, focusing on 
goodness-of-fit indices as per the criterion developed 
by Bentler and Bonett (1980) and Kline (2016). In this 
proposed model, science self-efficacy is taken as 
independent variable, science career commitment as 
dependent variable and science identity as mediating 
variable. The correlation analysis between the 
variables were analysed. It was found that science 
self-efficacy had strong, positive and highly 
significant correlations with both science identity 
and science career commitment, which indicated that 
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the students with higher science self-efficacy, 
identify as science person strongly and showed 
strong commitment towards science related career. 
The correlation analysis also revealed that science 
identity was strongly correlated to science career 
commitment, which was highly significant also. This 
indicated that students with stronger science 
identity, show strong commitment towards science 
related career. The mediation analysis result showed 
that, science identity played a mediating role 
between the relationship of science self-efficacy and 
science career commitment. 

Looking into the importance of these 
psychological variables for secondary school 
students pertinent to STEM education, this study will 
show a direction to prepare strategic plan to revamp 
science education at school level, in Indian context 
especially in Odisha. This study revealed that among 
the secondary school students of Odisha, science 
identity plays a crucial role towards science career 
commitment, even they have self-efficacy on science. 
This empirical study will help curriculum planner to 
develop a science curriculum integrated with 
experiential learning and hands-on activities. This 
work also shows a path for policy level decision on 
STEM education. 

This study has certain limitations. Although the 
study covers a larger part of the Odisha, but the in 

order to generalize, it must be conducted in other 
geographically and culturally diverse part of this 
country on same sample. This study has societal 
implications with focusing on STEM education in 
Indian context. 

6. CONCLUSION 

The present study tries to show that the role of 
science self-efficacy and science identity in 
developing science career commitment among the 
secondary school students. The result of this study 
indicated that science identity had the mediating 
effect in relationship between science self-efficacy 
and science career commitment. It was also found 
that science self-efficacy is the strong predictor of 
science career commitment. The finding of the study 
suggested that the psychological variables like, 
science self-efficacy and science identity need to be 
foster among the secondary school students through 
different interventions at school level, so that the 
commitment towards science related career can be 
developed among them, which could be possible 
through meaningful engagement of the students 
with innovative activities on science (Iztek-Greulich 
and Vollmer, 2017). Different innovative intervention 
programme on science at school level can ultimately 
foster the culture of STEM career opportunities at 
school level. 
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