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Currently, the demand for STEM workers has encouraged education to focus on the orientation of STEM careers
for students, especially raising the STEM career interest of students in the learning process. To this purpose, the
evaluation activities in high schools not only provide information about the level of student capacity
development but also need to provide information to help students orient their careers in the future. Based on
this, a sample survey of 597 high school students was used to conduct the study. It used the Social Occupational
Cognitive Theory (SCCT) to examine the influence of students’ STEM learning outcomes as evaluated by
instructors and their assessments of their STEM abilities. To evaluate the effectiveness of the suggested
theoretical model, this study uses the partial least squares structural equation model (PLS-SEM). The research
results show that STEM self-efficacy significantly impacts STEM career interests. Meanwhile, the results of the
student’s assessment through the score of STEM subjects do not directly affect the student’s interest in a STEM
career but are only indirectly affected via the mediating role of STEM self-efficacy, albeit with weak effect
strength. The results are not much influenced by the gender and the type of school students study.

Keywords: STEM education, STEM career interest, STEM self-efficacy, STEM achievement, the partial least

squares structural equation model

INTRODUCTION

Assessment in Education

Assessment is a fundamental aspect of educational models
(Elmore, 2019; Looney, 2009; Lucas, 2021). The organization
of assessment activities depends on the perspective adopted,
either focusing on knowledge and skills or capacity
development. When assessment is geared towards
memorization and reproduction of knowledge, it is often
conducted by teachers solely to determine achievement levels
and rankings (Elmore, 2019). However, if the approach is
towards developing learner capacity, assessment takes on
three characteristics: assessment for learning, assessment as
learning, and assessment of learning results. This approach
allows students to self-reflect and adjust their understanding,
beliefs, and actions to align with their interests and societal
requirements (Elmore, 2019). High school assessment should
comprise both teacher-led and self-assessment activities,
enabling students to monitor their capacity development
process. Self-assessment fosters self-awareness, helping
students understand the impact of their behavior on others

and adjust accordingly (McMillan & Hearn, 2008; Spiller, 2012;
Zulkosky, 2009). This empowers students to actively control
their growth and align it with their future development
orientation.

STEM Education

STEM education has become increasingly popular in
Vietnam as it prepares students for a rapidly changing job
market (MOET, 2018). By integrating science, technology,
engineering, and mathematics, students are taught to think
critically, collaborate, and problem-solve in real-world
contexts. This approach to education also helps students
develop a passion for these subjects and a desire to pursue
careers in STEM fields. Through STEM education, students can
gain a better understanding of the practical applications of
these subjects and how they can be used to address societal
issues. It is hoped that this will ultimately lead to a more
skilled workforce and a stronger economy (Hoang, 2022; Tiep,
2017).

Vietnam is undergoing a period of educational innovation,
strongly shifting the educational process, mainly from
equipping knowledge to comprehensively developing
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students’ competencies and qualities (Tri, 2021). Initially,

educators deploy STEM education to support the
implementation of new educational programs. STEM
education gives students in diverse situations and

circumstances that require critical thinking the opportunity to
develop and apply various knowledge, skills, and creative
thinking and problem-solving skills to come up with solutions
in various ways to achieve better results and promote self-
confidence and creativity (Chen et al.,, 2021). However,
Vietnam lacks a formal STEM curriculum. STEM education
currently encourages the integration of STEM elements into
lessons to develop competency. Each assessment type
necessitates specific tools. The rubric will support students in
monitoring and self-assessing their abilities. To gauge the
effectiveness of STEM learning, teachers primarily use
traditional paper-based tests from subjects like science,
technology, and mathematics (Chen et al., 2021; Le et al.,
2021).

STEM Career Interest

Interest is a cognitive state that motivates individuals to
pay attention to a particular issue or activity (Cheng et al.,
2021; Silvia, 2006). In education, students’ interests are
divided into two types:

1) Personal interest and
2) Situational interest.

Personal interest, which reflects the individual’s
inclination and intrinsic motivation towards certain activities,
topics, or fields, is considered a sustainable emotion (Hidi &
Renninger, 2006). Besides, situational interest refers to the
impact of contextual factors that arouse curiosity and
emotions in individuals within a particular situation (Krapp &
Prenzel, 2011). Although situational interest is considered a
temporary emotion, the association of the specific content or
field situation makes the emotion last longer to form and
reinforce personal interest in that topic or field (Oh et al.,
2013). According to Luo and colleagues (2021), STEM career
interest (CI) is the personal interest in choosing a career
related to the STEM field. Therefore, within the scope of
research, students’ STEM career interest is a cognitive state
that motivates them to pay attention to careers related to the
specific STEM field.

Self-efficacy and outcome expectations are the
motivational factors that most influence the development of
students’ interest in STEM careers (Jiang et al., 2024; Sahin &
Waxman, 2021). In the STEM field, self-efficacy is a
psychological attribute that represents one’s belief in their
ability to perform specific behaviors or actions. Outcome
expectations refer to students’ anticipation of the results of
performing a behavior. When students choose STEM careers,
they are concerned with the pathways that will lead them to
success. Students with higher outcome expectations and self-
efficacy are more likely to major in STEM disciplines and
succeed in STEM fields (Luo et al., 2021). Through STEM career
interest, expectations about outcomes and self-efficacy
influence the goal of choosing a STEM career, thereby
motivating students to take specific actions to pursue their
career goals (Blotnicky et al., 2018).

For example, students considering a career in engineering
may participate in a robotics competition. However, if they
find it difficult to complete the required tasks, they may
reconsider their initial career choice. Based on their perceived
abilities and expectations of outcomes, their interests and
career goals may shift, leading them to choose an alternative
career path (Roller et al., 2020).

The expectations of others (e.g., parents, teachers, and
peers) play an important role in shaping students’ interest in
STEM careers (Sahin & Waxman, 2021). Depending on the
situation, these expectations can serve as either motivators or
barriers for high school students when making STEM career
decisions. Students’ academic success and career choices are
strongly influenced by the expectations of their parents and
teachers. Parents who aspire for their children to work in
scientific fields play a significant role by encouraging their
participation in scientific activities. This hypothesis suggests
that parental expectations can foster an interest in science. In
particular, parental expectations have a greater influence on
students choosing to study STEM majors at the university level
(Hui & Lent, 2018).

STEM experiences are contextual factors that promote
STEM career interest. These experiences include in-school and
out-of-school STEM programs, STEM clubs, STEM summer
camps, and STEM courses. Students who participate in formal
STEM courses are more likely to develop an interest in STEM
careers. A study by Rozek et al. (2017) revealed that students
who engage in numerous STEM courses and score higher on
the ACT (American College Testing) are more likely to pursue
a STEM major.

Interest in STEM careers also exhibits gender disparities
(Turner et al., 2019). Males tend to be more interested in
analytical STEM careers such as engineering, physics,
chemistry, mathematics, economics, and computer science.
Meanwhile, females, despite having strong computational
aptitude and good academic performance, show less interest in
these STEM fields (Roller et al., 2020).

Measuring STEM career interest requires relying on the
subject’s visual attention to an object manifested through
behaviors. The behavioral expression of students’ STEM career
interest is demonstrated through their interest in STEM
professions characterized by activities such as conducting
research in laboratories or factories; studying scholarly
resources to explore new knowledge in various fields; using
computers for programming, software design, data analysis,
and information processing; creating new products or
improvements to enhance life; and managing and
coordinating teamwork and activities in solving scientific and
technical problems.

STEM education plays a crucial role in addressing the
shortage of high-quality human resources in STEM
occupations. This scarcity is evident not only in the United
States (Varas, 2016) and Germany (Schonfeld et al., 2020) but
also in countries like Vietnam (Hung, 2016, 2017). To bridge
this gap, educational experts emphasize the need for
innovative educational approaches that focus on students’
abilities and future career choices (Lucas, 2021). However,
students often face challenges when deciding on a career path,
leading to negative emotions. Career interest is a significant
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factor influencing students’ career choices and subsequently
impacting their goals and commitment to future career
activities (Blotnicky et al., 2018). Therefore, researchers and
educators are increasingly exploring the importance of
generating interest in STEM careers to meet the demands of
the evolving job market.

In the context of Vietnam’s reform of the general
education program, the STEM education model is considered
an important solution to achieve career-oriented goals for
students (Prime Minister, 2017; MOET, 2018). However,
currently, there are no specific instructions on organizing and
evaluating teaching activities according to career-oriented
STEM education by focusing on arousing students’ interest in
STEM careers. Meanwhile, the percentage of high school
students choosing to study subjects in the fields of science,
technology, and engineering (STEM subjects) tends to
decrease, partly reflecting their interest in science,
technology, and engineering (STEM subjects). STEM careers
among students are on the decline (Tiep, 2017).

For that reason, this study was conducted with the
following main purpose: to explore the impact of teacher
assessment results through scores of related subjects and self-
assessment results on learning ability. STEM education-
oriented training for STEM career interests of high school
students.

Because of how important self-evaluation is in shaping
students’ interests in STEM careers and the fact that there isn’t
a strong link between how well students do in STEM classes
and how well they think they do in STEM subjects, this study
aims to find out what really makes students interested in STEM
careers. Specifically, this research aims to address the
following key questions:

RQ1 How does self-assessment of STEM competencies
influence students’ interest in STEM careers?

RQ2 To what extent do test scores in STEM subjects impact
students’ STEM career interests?

RQ3 What role does the integration of STEM experiential
activities and subject content play in shaping
students’ perceptions of STEM careers?

RQ4 How does academic performance in STEM subjects
correlate with students’ self-perception of their STEM
abilities?

By addressing these research questions, the study provides
insights into the relationship between students’ self-
assessment, academic achievement, and career aspirations in
STEM fields. The findings contribute to the ongoing discourse
on improving STEM education by highlighting the importance
of fostering self-awareness and aligning educational practices
with career development strategies.

MATERIALS AND METHODS

Theoretical Model of the Impact of STEM Achievement
and STEM Self-Efficacy on Students’ STEM Career
Interest

In general, making a decision about a particular
occupational pathway is a behavior influenced by both

extrinsic and intrinsic motivations. According to Eccles et al.’s
(1983) Expectancy-Value Theory of Achievement Motivation,
one of its key assumptions highlights how interest value
affects children’s and teenagers’ career decisions, along with
other factors. Within the scope of occupational choices, it is
understandable that interest in a specific career field reflects a
willingness to engage persistently in deeper levels of academic
cognition to succeed in that occupation, thereby promoting
decision-making (Wang & Degol, 2013). This suggests that the
pivotal determinant in students’ career orientation is the
enhancement of their career interest.

The Social Cognitive Career Theory (SCCT) was developed
based on Bandura’s Social Cognitive Theory (Bandura, 1977),
which examines individuals’ confidence in their abilities and
their perceived suitability for a particular profession (Kier et
al.,, 2014). SCCT posits that career interest is primarily
influenced by self-efficacy and outcome expectations (Kier et
al., 2014; Lent et al., 1994, 2018). In the context of STEM
education, students’ scores in STEM subjects reflect their
outcome expectations, as these scores measure their
knowledge relative to career requirements. This implies that
students tend to pursue careers that align with the knowledge
they possess (Blotnicky et al., 2018). In the Vietnamese
context, teachers rather than students themselves assess this
knowledge, and such assessments are considered an indicator
of STEM achievement (AC). Therefore, this study adopts the
SCCT framework to analyze how STEM self-efficacy (SE) and
STEM achievement influence STEM career interest, thereby
shaping students’ career choices.

Self-efficacy refers to an individual’s belief in their ability
to achieve job-related outcomes (I know I can do it”)
(Bandura, 1977; In’am & Sutrisno, 2021), while outcome
expectations refer to one’s belief in the benefits that a given
behavior will bring (“What will this behavior do for me?”). In
STEM education, students’ STEM self-efficacy is demonstrated
through their confidence in applying integrated knowledge
and skills from science, technology, engineering, and
mathematics to solve real-world problems and create value for
themselves and their communities (Nga et al., 2022). It also
encompasses their self-belief in their ability to perform STEM-
related learning tasks (Luo et al., 2021). However, individuals’
self-beliefs are shaped by psychological factors and are
nurtured through social relationships and collaborative
activities rather than in isolation (Flanagan & Gallay, 2014).
Thus, it is crucial to provide students with STEM experiences
during their learning process.

This study’s theoretical model considers three key factors:
STEM career interest, STEM self-efficacy, and STEM
achievement in STEM subjects. Specifically, this article
focuses on the direct impact of STEM achievement on STEM
career interest and the indirect impact of STEM achievement
on STEM career interest through STEM self-efficacy. Based on
the relationships among these three factors, this study
proposes three hypotheses, as illustrated in Figure 1.

Furthermore, according to expectancy-value theory,
gender influences students’ interests due to biological and
psychological factors, including behavioral tendencies and
hormonal effects on competence development. Meanwhile,
school type serves as a contextual factor that shapes students’
interests (Wang & Degol, 2013). To explore whether gender
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Figure 1. Research model on the impact of assessment
activities on students’ interest in STEM careers (Source:
Authors’ own elaboration, based on SCCT)

and school type contribute to differences in students’ career
interests, this study will incorporate multi-group analyses
during the research process.

Hypothesis H1: Students’ Self-Efficacy of STEM
Competency Positively Affects Their STEM Career
Interest

Higher self-efficacy leads to students’ greater interest,
which gives information about their likelihood of positive
actions in the future (Schunk & Pajares, 2002; Turner et al.,
2019). Based on STEM competence framework of Nga et al.
(2022) and Trung et al. (2022), students can assess their
competencies based on aspects of information collecting and
processing (SE-IN), solution implementation and community
sharing (SE-PS) and using technical equipment and tools to
solve problems in STEM fields (SE-TE). Through that, students
determine suitability with STEM careers and activate students’
interests in STEM careers (Jiang et al., 2024; Maiorca et al.,
2021; Mau et al., 2020).

Hypothesis H2: Students’ STEM Achievement Positively
Affects Their STEM Career Interests

In Vietnam’s educational context, students’ achievements
are still used mainly in schools to assess learning effectiveness.
Within the scope of research on STEM education, the academic
achievement scale (STEM achievement - AC) is built by
students’ grades in STEM-related subjects such as
mathematics, physics, chemistry, biology, technology, and
informatics. Some preliminary research depicts a connection
between students’ grades and career interests. For example,
junior high school students with high math grades are more
likely to show interest in STEM careers than high school
students (Blotnicky et al., 2018; Sadler et al., 2012) grades in
STEM subjects also have an impact on students’ interests in
science careers (Simunovi¢ & Babarovi¢, 2021). Thus, grades
of STEM subjects are used to reflect teachers’ assessment of
students’ suitability for STEM careers.

Hypothesis H3: Students’ STEM Achievement Positively
Affects Their STEM Self-Efficacy

Grades in STEM subjects are related to students’ STEM
self-efficacy. Grades in STEM subjects serve as a basis for
students to assess their STEM competency. STEM grades

reflect information about the level of knowledge related to
STEM subjects and students’ competency to apply that
knowledge to solve problems. Based on the reflection of STEM
grades, students compare and self-assess their own STEM
competency, forming accurate perceptions of their STEM
competency (Blotnicky et al., 2018; Jiang et al., 2024; Luo et
al., 2021). Therefore, a theoretical model explains the indirect
impact of achievements on STEM career interest through
STEM self-efficacy.

To guarantee reliability, the study examined the internal
consistency of the results across different gender groups and
school types. Combining the hypotheses above, Figure 1
describes the research model on the impact of assessment
activities on students’ interests in STEM careers.

Methodology

Guided by the principles of mixed-method research design,
as outlined in previous studies (Creswell & Creswell, 2017;
Johnson & Christensen, 2019), the study was structured into
two distinct phases.

Phase 1

Phase 1 commenced with an extensive review of
international literature to identify factors influencing
students’ interest in STEM careers. This process enabled us to
adapt and select preliminary scales and constructs relevant to
the Vietnamese educational context. Following this, a
structured interview questionnaire was administered to a
voluntary sample of 10 students and 5 teachers, all of whom
have substantial experience with STEM education in various
high schools across Vietnam. The data obtained from these
interviews are considered reliable due to the consistency in
curriculum and adherence to educational policies set forth by
the Vietnamese Ministry of Education and Training, despite
regional differences. The insights gained were crucial in
refining the questionnaire and in identifying factors that
influence the evaluation and self-assessment of students’
competencies in STEM education within Vietnamese schools.

Phase 2

Phase 2 involved conducting a quantitative survey with a
sufficiently large sample to evaluate the reliability and validity
of the scales. The results of this survey, detailed in the
subsequent section, confirm the suitability of these scales for
the formal survey. The official survey was then conducted
using the snowball sampling technique (Chiriacescu et al.,
2023), resulting in the collection of 597 student responses
from Ho Chi Minh City, where the authors are based. This
technique was selected due to specific contextual and
logistical considerations in the Vietnamese educational
system. Firstly, access to student populations in public high
schools requires formal administrative approval at multiple
levels, making random sampling difficult to implement
practically. Snowball sampling allowed the researchers to
reach target respondents—students who had direct exposure
to STEM activities—through initial contacts with cooperating
teachers and educational partners. Secondly, this method
enabled us to identify and recruit participants from diverse
types of schools and districts, which contributed to the
heterogeneity of the dataset. While this approach does not
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Table 1. Criteria for evaluating measurement models and structural models when using the PLS-SEM method
Stages Index Meaning of index Level of acceptance Content
1. Evaluation of Cronbach’s Alpha Cronbach’s Alpha is a measure of internal  « > 0,7: Acceptable Bagozzi &
Measurement  («) consistency reliability, assessing how well a Yi, 1988
Models set of items (or indicators) measures a
single latent construct.
Composite Composite Reliability, like Cronbach’s CR>0,7: Good Bagozzi &
Reliability (CR) Alpha, measures the internal consistency of 0,6 < CR < 0,7: Acceptable Yi, 1988
a construct, but it is considered more
accurate in PLS-SEM as it takes into account
the different loadings of indicators.
Outer loading (OL) Outer Loadings represent the correlation OL >0,708. Hair et al.,
between each indicator and its 2019
corresponding latent construct.
Average Variance AVE measures the amount of variance AVE >0,5. Bagozzi &
Extracted (AVE) captured by a construct relative to the Yi, 1988
variance due to measurement error.
Heterotrait- HTMT is a measure of discriminant validity HTMT < 0,85. Henseler
Monotrait (HTMT) that assesses whether constructs are truly etal., 2015
distinct from one another.
Variance inflation VIF assesses multicollinearity among VIF < 5. Hair et al.,
factor (VIF) indicators. 2011
2. Evaluation of R? R? indicates the amount of variance in the  Values closer to 1 suggest that the model Hair et al.,
Structural dependent (endogenous) variable explained explains a significant portion of the variance, 2019
Models by the independent (exogenous) variables.  while lower values indicate less explanatory
power.
Impact coefficient The f2 measure evaluates the effect size of a 0,02 < f2 < 0,15: Weak impact; Cohen,
f2 predictor variable on an endogenous 0,15 < f2< 0,35: Average impact; 2013
variable. 0,35 < f%: Strong impact.
Estimating path Path coefficients (8) indicate the strength ~ Use Bootstrapping technique to evaluate, Henseler
coefficients and direction of the relationships between support, or dissupport the hypothesis and et al., 2009
constructs in the structural model. provide credibility to the conclusion (p < 0,05).
B characterizes the relationships of the
structural model.
Predictive Q?is a measure of the model’s predictive Using Blindfolding technique; Henseler
relevance Q? accuracy, obtained through blindfolding Q? > 0is a sign of predictive relevance. et al., 2009

procedures.

allow for full statistical generalizability, it was appropriate for
the exploratory objectives of this study and the need to reach
a specialized student population with relevant STEM
experience. These responses provided a robust dataset for
statistical analysis. The data were analysed using SmartPLS
version 4.0.9.2, in accordance with the established hypotheses.
Several steps were taken in the analysis to make sure the
results were accurate and reliable. Multivariate statistical
analysis using Partial Least Squares Structural Equation
Modelling (PLS-SEM) was used (Table 1). PLS-SEM is
particularly useful in exploratory research for theory building,
as it estimates path coefficients to maximise the R? coefficient
of determination of latent variables. This study used the
strategy of repeated observed variables to look at the variable
STEM self-efficacy, which is a quadratic variable in the form of
a result-outcome figure.

The analysis was conducted in three key stages:

Stage 1: Evaluation of measurement models

Measurement models were examined for convergent
validity, discriminant validity, and internal consistency
reliability. These models show how observed indicators relate
to latent variables.

Stage 2: Evaluation of structural models

Structural models, representing relationships between
latent variables, were assessed through a series of steps,
including checks for multicollinearity, model fit, path
coefficient analysis, determination of the R? coefficient,
evaluation of f2 effect size, and assessment of Q2 predictive
relevance.

Stage 3: Multi-group analysis

After testing the hypotheses, the study looked at the path
coefficients for different groups of students based on their
gender and school type using multi-group analysis. Partial
Least Squares multi-group analysis (PLS-MGA), as
recommended by Sarstedt et al. (2011), was employed to
examine potential differences in group-specific parameter
estimates (e.g., path coefficients). Differences were considered
statistically significant at the 5% level when the p-value for a
path coefficient difference was less than 0.05.

These findings, alongside previous research on factors
affecting STEM career interest through assessment activities,
provide a solid foundation for further discussions within this
study.

In light of the aforementioned considerations, it is clear
that the mixed-method research design, incorporating both
qualitative and quantitative approaches as advocated by
Creswell and Creswell (2017), is well-suited to achieving our
research objectives.
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Table 2. Statistical characteristics of the participants

Characteristics Number of participants Percentage (%)
Gender Male 318 53,3
Female 279 46,7
School type Public school 430 72,0
Private school 167 28,0
Grade 10 378 63,3
11 150 25,1
12 69 11,6
Access methods to STEM  STEM main course lesson 287 48,1
education Learning project 136 22,8
Out-of-school center 29 49
Online course 47 7,9
Experiences of the STEM space at school 244 40,9
STEM playground, STEM fair 162 27,1
Practical experiences 24 4,0
Club activities 75 12,6
Scientific and technical competitions 70 11,7

Notes. Each student can be exposed to more than 1 form

Participants

According to Official Dispatch No. 3089, which outlines
national objectives for STEM education in high schools, 50% of
schools are expected to implement STEM activities by 2025
and 80% by 2030. Most participating schools had initiated
STEM education at varying levels, including integrated lessons
within the formal curriculum, extracurricular clubs, and
student participation in STEM-related competitions. However,
the implementation remains inconsistent, primarily due to
disparities in teachers’ capacity to design and deliver STEM
lessons. Additional barriers to integrated instruction include
limited classroom time, subject specialization, and students’
elective subject choices.

To ensure meaningful participation, only students with at
least one verifiable STEM learning experience were retained in
the final dataset. Moreover, researchers collected detailed
information about each participating school—such as the
types of STEM programs offered, the professional
qualifications of STEM instructors, and the availability of
educational infrastructure—to support the selection of survey
sites.

This research employs the cumulative random sampling
method to collect data from students in nine high schools in
Ho Chi Minh city. A total of 885 responses were initially
collected. After removing cases with no prior exposure to
STEM-related education, 597 valid responses remained (mean
age = 16.4 * 0.3 years): 402 from public schools, 118 from
specialized schools, and 77 from private schools. This sample
size meets the minimum recommended threshold for linear
modeling techniques, as suggested by Hair et al. (2019), who
advocate a minimum of 300 participants for structural
equation modeling. The data collection process adhered to
established ethical standards, including informed consent and
strict confidentiality protocols. Additional participant
characteristics are presented in Table 2.

Table 3. Results of the reliability and validity of the scale

The Number of

scale variables observed oL « CR AVE

CI 5 0.757-0.878 0.883 0.915 0.682
SE-TE 5 0.894 - 0.904 0.883 0.928 0.810
SE-IN 4 0.791 - 0.863 0.848 0.898 0.688
SE-PS 6 0.807 - 0.850 0.907 0.928 0.684
SE 13 0.927 0.938 0.556
AC 6 0.786 - 0.868 0.913 0.932 0.697
RESULT

Details of the survey instruments, including students’ self-
reported grades and the STEM competency questionnaire, are
provided in Appendix Tables 1A and 2A.

Measurement Model Evaluation Results

As shown in Table 3, all constructs demonstrated

internal

satisfactory consistency reliability, convergent
validity, and indicator reliability, with Cronbach’s alpha and
composite reliability values exceeding recommended
thresholds. The composite reliability coefficient (CR: 0.898 -
0.938) is also greater than 0.7, indicating high reliability.
Furthermore, the concepts in the model achieve convergent
validity with an average extracted variance (AVE) greater than
0.5. The measurement model is described by the external
loading factor, with concepts having external loading
coefficients ranging from 0.757 to 0.904. These coefficients are
greater than 0.708, indicating that the quality of the observed
variables in the model is guaranteed.

In addition, to evaluate the discrimination of the concepts
in the model, it is necessary to consider evaluating the
uniqueness-difference ratio coefficient. The results extracted
from the model show that the distinction between concepts is
guaranteed because the HTMT coefficients are all lower than
the accepted value of 0.85 (See Table 4).
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Table 4. Results of evaluating discrimination using
Heterotrait-monotrait correlation ratio

CI SE-TE SE-IN SE-PS AC
CI
SE-TE 0.524
SE-IN 0.465 0.723
SE-PS 0.603 0.714 0.751
AC 0.186 0.215 0.383 0.221

Table 5. Multicollinearity assessment via VIF

Construct  SE-TE SE-IN SE-PS CI SE
AC 1,082 1,000
SE 1,102 1,102 1,102 1,082

Results of Structural Model Evaluation

The structural model was evaluated based on
multicollinearity diagnostics, path coefficients, effect sizes,
and the model’s explanatory and predictive power. As shown
in Table 5, all predictor constructs exhibit Variance Inflation
Factor (VIF) values below the threshold of 5 (range: 1.000 to
1.082), indicating no multicollinearity concerns and ensuring
the reliability of the estimated path coefficients.

Figure 2 presents the PLS-SEM path model, including the
outer loadings (black), effect sizes (f?; red), and explained
variance (R?; white), processed using SmartPLS software. The
R? values indicate that academic achievement (AC) accounts
for 7.6% of the variance in self-efficacy (SE), while SE explains

0.000

30.5% of the variance in career interest (CI). These results
support the model’s explanatory power and address Research
Question 3, which explores the role of STEM-related self-
efficacy in shaping career interest.

The model’s predictive relevance was further evaluated
through Q2 values, confirming acceptable predictive accuracy
for both endogenous variables (Q*SE = 0.041; Q2CI = 0.201).

The results reveal that self-efficacy exerts a significant and
strong direct effect on career interest (B = 0.547, p < 0.001,
2=0.398), thereby supporting Hypothesis 1. A summary of the
direct, indirect, and total effects among the constructs is
presented in Table 6, highlighting the mediating role of STEM
self-efficacy. This finding aligns with previous research (e.g.,
Turner et al.,, 2019; Mau et al.,, 2020), which has also
emphasized the positive influence of STEM-related self-
efficacy on students’ interest in STEM careers.

In contrast, STEM achievement (AC) did not demonstrate a
significant direct effect on career interest (CI) (B =0.018,p =
0.591, f* = 0.000), offering no support for Hypothesis 2. This
result diverges from prior studies (e.g., Jiang et al., 2024; Luo
et al.,, 2021) that reported positive associations between
academic performance and STEM career interest. The finding
suggests that academic test scores alone may be insufficient
predictors of students’ career orientations, highlighting a
potential disconnect between traditional assessment practices
and students’ intrinsic career motivations.

Nevertheless, AC exhibited a moderate direct effect on
self-efficacy (B = 0.275, p < 0.001, f* = 0.082), confirming
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Table 6. Summary of results of direct and indirect impacts on the model

Impact Path relationship B P Result f? Level of impact
Direct SE-CI 0.547 0.000 ™ Supportive 0.398 Strong
AC-CI 0.018 0.591 s Unsupportive 0.000 Trivial
AC-SE 0.275 0.000 ™ Supportive 0.082 Weak
Indirect AC-SE-CI 0.150 0.000 Supportive Nill Nill
Total AC -CI 0.169 0.000 ™ Supportive Nill Nill
Note: ***; ** and * denote statistical significance at the 0.001 level, respectively; 0.01 and 0.05 denote no statistical significance at the 0.05 level or less. Nill is fruitless

Table 7. Results of bootstrapping the structural model with the effects of gender

Path relationship B Mate p B Female p B Male - Female p

SE-CI 0.534 0.000 ™ 0.560 0.000 ™ -0.026 0.714 s
AC-CI 0.148 0.019° 0.209 0.001 " -0.061 0.500 s
AC-SE 0.269 0.000 " 0.306 0.000 ™ -0.037 0.703 ™

Note: ***; ** and * denote statistical significance at the 0.001 level, respectively; 0.01 and 0.05 denote no statistical significance at the 0.05 level or less. Nill is fruitless

Table 8. Results bootstrapping the structural model with the effects of school type

Path relationship B public p B Non-public p B Public-Non-public p
SE-CI 0.507 0.000 0.652 0.000 ™ -0.145 0.036 "
AC-CI 0.220 0.019 ™ 0.062 0.012 " 0.158 0.142m
AC-SE 0.331 0.000 ™ 0.236 0.013™ 0.096 0.387 ™

Note: ***; ** and * denote statistical significance at the 0.001 level, respectively; 0.01 and 0.05 and ns denote no statistical significance at the 0.05 level or less

Hypothesis 3. This indicates that while academic success
contributes to students’ confidence in their STEM abilities, it
does not wholly determine their self-efficacy.

Importantly, the study identified a significant indirect
effect of academic achievement on career interest through
self-efficacy ( B = 0.150, p < 0.001), underscoring the
mediating role of self-efficacy in the relationship between
academic performance and career intentions. This finding
directly addresses Research Questions 1 and 4, emphasizing
the critical role of students’ self-perceived competencies in
shaping their STEM career pathways.

Additionally, the absence of a direct relationship between
academic achievement and career interest (AC — CI) offers
insights into Research Question 2. It suggests that test-based
academic outcomes may not exert a strong influence on
students’ career choices. Instead, self-efficacy emerges as the
more salient predictor, reinforcing calls for educational reform
efforts that embed self-assessment, reflective learning, and
authentic performance tasks into STEM curricula and career
guidance practices.

Taken together, these findings highlight the central role of
self-efficacy in students’ STEM career development. While
academic performance remains relevant, it is students’ belief
in their own capabilities that more directly drives their interest
in pursuing STEM-related futures.

Multidimensional Structural Analysis

Table 7 shows the impact of gender factors on the research
model under consideration. The results showed no difference
in the path coefficients of all relationships in the model for
these two groups (p: 0.500 - 0.714).

According to Table 8, the impact of SE on CI in two groups
of students in school type Public and Non-public are different
(p = 0.036) and is stronger in the group of students studying in
non-public schools than in students studying in public schools
(B =0.145 > 0). Meanwhile, the impact of the scores AC on

other factors is not affected by the type of school the student
is studying in (p: 0,142-0.387).

DISCUSSION

The findings of this study highlight the critical role of
students’ self-assessment of their STEM competencies in
shaping their interest in STEM careers. This fits with previous
studies (Kier et al., 2014; Lent et al., 1994; Luo et al., 2021;
Maiorca et al., 2021; Turner et al., 2019). These studies have
shown that self-perception and career interest are always
linked in a good way. To support students in accurately
evaluating their STEM-related abilities, educators must
implement structured self-assessment practices that foster
skill development and self-discipline. Effective STEM
education should include specific strategies like:

(1) Helping students make organised career plans that
match their skills and interests with possible STEM
careers,

(2) Providing individualised support to improve students’
STEM-related skills, knowledge, and hands-on
experience, and

(3) Encouraging self-regulation so that students stay
interested in self-evaluation throughout their
academic journey.

These measures improve self-awareness and empower
students to make informed decisions about their suitability for
STEM careers, particularly when integrated with engaging,
hands-on STEM learning experiences.

The powerful direct effect of STEM self-efficacy (SE) on
career interest and its role as a full mediator underscores a
critical leverage point for educational reform not only in
Vietnam but across Southeast Asia. This finding aligns with
research from Malaysia, where a study by Sagala et al. (2019)
on secondary school students demonstrated that science self-
efficacy was a more significant predictor of STEM career
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interest than even achievement in science subjects. Further
strengthening this regional perspective, a comprehensive
study in the Philippines by Punzalan (2022) identified self-
efficacy, alongside outcome expectations and parental
support, as a primary driver of career aspirations in STEM
fields. The convergence of our results with these studies from
key ASEAN members highlights a shared understanding
emerging across the region: cultivating students’ belief in their
capabilities is fundamental to reversing the decline in STEM
career uptake. This research, employing a rigorous PLS-SEM
methodology in the Vietnamese context, provides robust
empirical validation for this shared priority. It suggests that
regional collaborations focused on developing and sharing
pedagogical strategies—such as project-based learning,
inquiry-based science education, and authentic research
experiences—that are specifically designed to boost self-
efficacy could yield significant benefits for the entire ASEAN
community.

A significant challenge identified in this study is the
limited influence of academic test scores in STEM subjects on
students’ career aspirations in STEM fields. The results
indicate that test scores alone are inadequate predictors of
students’ interest in pursuing STEM careers. This finding is
consistent with Simunovié¢ and Babarovié¢’s (2021) research in
Croatia, which revealed that academic achievement in STEM
subjects had minimal impact on students’ interest in
engineering and technology careers. One potential
explanation for this disparity is the lack of a coherent
connection between experiential STEM activities and formal
STEM curricula. Although Vietnam’s 2018 General Education
Program has attempted to integrate career orientation into
STEM education, the absence of a well-structured curriculum
that effectively bridges vocational education with STEM
subjects remains a barrier. Without a clear integration of
theoretical knowledge and practical application, students may
fail to develop a comprehensive understanding of STEM fields,
thereby hindering their ability to make informed career
decisions.

The finding that academic test scores exert no significant
direct effect on STEM career interest finds resonance in studies
across diverse Asian educational contexts, suggesting a
broader pattern beyond Vietnam. In Indonesia, a study by
Widjaja et al. (2021) that developed a test to measure scientific
reasoning skills found that while such cognitive abilities were
crucial, they did not directly translate into career intentions
without the mediation of affective factors like motivation.
Similarly, research from Thailand by Apaivatin et al. (2021) on
the “STEM Education Model” specifically noted that
traditional assessment often fails to capture the creativity and
problem-solving aptitudes essential for STEM careers, calling
for more holistic evaluation methods. This regional consensus
challenges the over-reliance on standardized test scores as a
proxy for career readiness. This study from Vietnam provides
robust quantitative evidence for this argument, demonstrating
through a well-fitting structural model that the pathway from
achievement to career interest is fully mediated by self-
efficacy. This offers a clear mechanistic explanation for a
phenomenon  observed in  neighboring countries,
strengthening the case for regional policy shifts towards

assessment reform that values and measures competencies
beyond academic grades.

Also, this study backs up earlier research (Pratiwi et al.,
2021; Soland, 2019) that found a weak link between how well
students did in STEM classes and how well they thought they
were doing in STEM. High test scores do not necessarily equate
to greater confidence in pursuing STEM careers. In Vietnam,
where academic performance heavily influences students’
self-concept in STEM, it is imperative for educators to evaluate
students’ competencies beyond traditional test scores. By
adopting a more holistic approach to assessment, teachers can
help students gain a clearer understanding of their strengths
and capabilities. This approach enhances students’ self-
awareness and encourages a more informed and proactive
approach to STEM career planning. Ultimately, such measures
ensure that students are better prepared to make meaningful
educational and professional choices in STEM fields, fostering
a more robust pipeline of future STEM professionals.

This study offers valuable insights into the current state of
assessment practices in STEM education for Vietnamese
secondary school students. However, we should acknowledge
several limitations. First, focussing only on English and
Vietnamese literature might have left out important studies
written in other languages, limiting the cultural and
contextual scope of the analysis (British Educational Research
Association, 2018). Secondly, the dataset’s limited scope
within a single educational and cultural setting limits the
generalisability of the findings. This highlights the necessity
for future comparative studies that examine assessment
practices across diverse educational systems and regional
contexts. Also, because Vietnam is still in the early stages of
reforming its general education program, there is still some
variation between schools in how STEM-focused lessons are
taught and how they are graded (Duong et al., 2024; Trung et
al., 2024). This lack of synchronisation presents challenges in
obtaining a representative sample, thereby limiting the
robustness of the study’s findings. Furthermore, the study’s
reliance on self-reported data raises the possibility of response
bias, which may affect the accuracy of the results. To get
around this problem, researchers in the future could use
mixed-methods designs or longitudinal studies with bigger
and more varied samples (Andrade, 2020). Taking these
limitations into account would make the results more reliable
and useful in a wider range of educational settings, giving us a
better picture of how assessments are used in STEM subjects.
This study aims to explore two moderating variables,
consisting of gender and type of schools. Other moderating
variables that have not been considered which is the limitation
in this study. It is an opportunity to conduct the next study.

CONCLUSIONS

In summary, the article presents the findings of a survey
conducted to examine the impact of assessment activities on
the STEM career interest of high school students in Ho Chi
Minh City, Vietnam. The quantitative analysis revealed that
two out of three hypotheses put forth by the authors were
supported. These findings shed light on the current state of
assessment activities in schools in Ho Chi Minh City and
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Vietnam as a whole. To enhance students’ interest in STEM
careers and improve the quality of assessment activities, the
authors recommend improving the assessment tools in STEM
education and employing diverse methods of testing and
evaluation. Additionally, they suggest guiding students in
developing monitoring plans and fostering self-discipline in
their STEM education. The study also indicates that
assessment activities account for only 30.5% of the variation
in students’ STEM career interests, leaving 69.5% unexplained.
Thus, future research should expand the structural model by
including factors that influence students’ STEM career
interests and explore the effects of STEM career interests on
students’ career choices and behaviors.

On the other hand, according to current data, the number
of students who choose to pursue STEM occupations
decreases, showing the decline of STEM career interest of
Vietnamese students. Based on these findings, educators can
adjust the teaching activities on their lesson plans to
concentrate on the enhancement of student’s STEM career
interest. Simultaneously, teachers can consider self-
assessment a way of reflecting a student’s STEM competency,
besides traditional assessment methods, such as score-based
evaluation from teachers. As a result, students’ cognition and
belief of their own STEM competency meet the requirements
of the labor market, which motivate them to pursue STEM
occupations in the future.

Based on these findings, educators can adjust the teaching
activities to their lesson plans to concentrate on the
enhancement of students’ STEM career interest.
Simultaneously, teachers can consider self-assessment a way
of reflecting a student’s STEM competency, besides traditional
assessment methods, such as score-based evaluation from
teachers. At the same time, by a thorough understanding about
STEM career interest, teachers can evaluate whether the
assessment results and developing suggestions are meaningful
and appropriate. Simultaneously, while Vietnam education
curriculum has been improving through changing educational
goals which focus on the development of students’ interest,
these findings reflect effectively the efficiency of these
changes. Not only to be a compass of students’ development,
but this research also proves that the updated educational
policies have successfully targeted the development of
students’ interest, through periodically organizing STEM
lessons or STEM experience activities at most education
institutions. As a result, students’ cognition and belief of their
own STEM competency meet the requirements of the labor
market, which motivates them to pursue STEM occupations in
the future.
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APPENDIX
The Survey Supplementary
Table 1A. Average score of some subjects in the most recent semester (rounded to an integer)
Subject 1 2 3 4 5 6 7 8 9 10
Math O O O O O O O O O O
Physics O O O O O O O O O O
Chemistry O O O O O O O | | O
Biology O O O O O O O O O O
Information technology 0O O O O O O O O O O
Technology ] O O O ] O O d d O
Table 2A. Survey on STEM competency of high school students
Component STEM . S . . .
Behaviors of STEM competency (in Vietnamese) Behaviors of STEM competency (in English) Code
competency
Collecting Toi Iwa chon da dang nguén chira thong tin can tim I opt for various information sources (books, articles, INO1
information kiém (sdch bdo, internet, ngudi ¢6 chuyén mon, ...). specialists, digital information).
To6i ghi nhan théng tin tir ngudn chira thong tin da lwa I record information from the sources which I chose.  IN02
chon.
Analyzing and using T6i ddnh gid chit lwong ndi dung va mirc do tin cady cia I assess the quality and reliability of information INO3
information cdc ngudn thong tin da thu thap trudc khi st dung sources before using.
TOi téng hop tat ca thong tin du kién sé st dung thanh y I synthesize the information, which I predict to use,  IN04
hiéu ciia ban than. according to my cognition.
Toi xdc dinh vdn dé can thu thap thong tin khi lién két I determine the problem which I need to collect the INO5
cac linh vuc Khoa hoc, Ki thuat, Cong Nghé, Toan hoc.  information related to Science, Engineering,
Technology and Math.
TOi gidi thich nhitng hién twong, nguyén li hoat dong cac I base on the collected information to explain the INO6
ng dung c6 lién quan dén van dé dwa vao thong tinda  phenomena, principles and applications related to the
co problem.
Implementing Toi ldp ké hoach thwc hién gidi phdp: Xay dung ké I plan a process of conducting solutions in which I PSO1
solution hoach thuc hién giai phap, trong d6 ¢am bao cac khau vé ensure the standards of giving ideas, preparing
thiét k& giai phéap, chuan bi vat liéu, phan cong cong viéc, materials, dividing tasks, procedures, and trials.
cach thirc tién hanh ché tao, thitr nghiém,...
T6i thwe hién mo hinh, san phdm vat chat dé thwc hién I conduct a model, a product to solve the problem. PS02
hoa gidi phdp giai quyét van dé
To6i dé xudt mot s6 phwong dn cdi tién giai phap giai I suggest some options for improving the solutionin PS03
quyét van dé trong bdi canh mai. the new context.
Using technical T6i xdc dinh dugc cac thong tin ki thuat va tiéu chi an 1 determine technical information and safety rules TEO1
equipment toan dadi véi tirng thiét bi, dung cu trwdc khi st dung. before using.
Toi thwe hién thao tdc dung ki thuat trong qua trinh st I conduct the procedures correctly while using the TEO2
dung cac thiét bi, dung cu ki thuit. technical devices and tools.
Toi kién tra tinh trang thiét bi trwdc va sau khi st dung I check the condition of the tools before and after use TE03
dé han ché t6i da tinh trang hw héng. to minimize damage.
Community sharing Toéi lwa chon hinh thirc chia sé két qua thyc hién giai I choose to share the results of solutions with the PS04
phéap dén véi cong dong community.
Toi trinh bay két qud thuc hién gidi phap theo hinh thitc I present the results of solution implementation PS05
chia sé da lwa chon through the selected sharing format
Tb6i phdn bién céac y kién vé san phadm hoc tap I debate the ideas related to the results. PS06
STEM career interest Thyc hién nghién civu trong phong thi nghiém. I will conduct research in the laboratory. 101
Nghién ctru tai liéu hoc thuat phdt hién cdc tri thirc méi 1 will explore novel knowledge through studying some 102
trong cac linh vuec. academic literature in the field connected with my
occupation.
Str dung mdy vi tinh, ching han nhuw 1ap trinh, thiétké I work with machines and computers to code, design 103
cac phan mém, phan tich dir liéu, x li thong tin,... softwares, analyze data and process information.
Ki thudt - thiét ké, ché tao cac san phdm méi hodc cai I create innovative products or upgrade older models 104
tién dé lam cac san phdm t6t hon phuc vu cudc sdng. to serve people’s needs more effectively.
Qudn i, diéu phéi cong viéc va hoat dong cia mot nhém 1 manage and coordinate the work and activities ofa 105

ngwoi.

team.
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