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Abstract

This research attempts to present a profile of students' career
interests in Science, Technology, Engineering, and
Mathematics (STEM) in Indonesia. This study used a
descriptive survey research approach. The STEM-Career
Interest Survey was utilized to collect data (STEM-CIS).
The survey sample consists of 270 online questionnaires
created with Google Forms. Analyzing students' mean
STEM-CIS data per question item was performed to define

on the findings of the STEM-CIS, the average STEM career
interest of students in science is 3.35, technology is 3.50,
engineering is 2.93, and mathematics is 3.40. A review of
Social-Cognitive Career Theory in the STEM sector finds
that the technology profession has the highest average score
in a vote of 270 students, according to the research findings.
The average result expectations score for the technology
industry is 4.43.

each part of social-cognitive career theory (SCCT). Based
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1. Introduction

The influence of a person's career choice affects them personally. As a result, one poor action might completely alter one's
future. Making decisions regarding one's future job is a challenging process for everyone. Those who do not fit in are more
likely to be unproductive and inefficient in the workplace. Every student face one of the most challenging and perplexing
decisions of their lives when choosing a career. The decision-making process is complicated because it incorporates many
aspects that are closely interwoven [, When starting, it might be challenging to choose a job route and develop a career-related
identity. Some students may not feel prepared to make a career decision because they lack information about the field and
potential employers. Students can participate in career exploration to aid in the selection process by actively obtaining and
accessing career-related information and gathering information about career opportunities, reflecting on how their current
behavior integrates with future careers [2,

STEM education refers to teaching, learning, and integrating the disciplines of science, technology, mathematics, and
engineering, emphasizing real-world solving problems. STEM education is divided into four categories: science, technology,
engineering, and mathematics. Education in STEM is focused on activities that prepare students for the growth of the new
competitive period. Soft skills such as problem-solving, higher-order thinking abilities, and collaborative work are the primary
emphasis of STEM learning activities, where the majority of the learning takes place. STEM activities in the classroom can
help to improve the quality of the learning process and the consequences of the students' learning. In various categories,
including academic success, attitudes, motivation, and higher-order thinking skills, students' learning outcomes differ.
Furthermore, according to some research, the learning process and learning results can vary depending on various
circumstances, including the subject of study, the length of time spent studying, and even the sort of ambient settings [,

Using data from the World Economic Forum's Future of Jobs Report 2020, the organization anticipates that 85 million jobs
will be eliminated by automation technology by 2025. Meanwhile, a new division of labor between humans, robots, and
algorithms will create 97 million new positions. This condition shows that future work will necessitate recruiting qualified
human resources in the STEM fields who are also proficient in critical thinking. Unfortunately, this continues to be an issue for
Indonesia's younger population. PISA 2018, conducted by the Organization for Economic Cooperation and Development
(OECD), reveals that Indonesian students' math competence score is only 72 out of 78 nations. Their science competency score
is only ranked 70 out of 78 countries. Over the previous 10-15 years, values in both categories have remained below the world
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average and have stagnated or declined [°,
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Fig 1: Popularity of STEM subjects 4!

Schools have a responsibility to encourage student's interest
in STEM fields and to help them improve their professional
skills. The character shown in the film is a school counselor
that provides pupils with career counseling services in a
school setting. The ability to retain student interest in
studying is critical, particularly in STEM-related subjects.
Numerous factors impact a student's high school career
decision. However, school counselors may aid in the
development of reasonable result expectations and self-
efficacy in all students by promoting positive outcome
expectations and boosting self-efficacy. However, there has
been an increase in the need for STEM graduates,
particularly in Indonesia. A supply of graduates must meet
those requirements to improve Indonesia's chances of
becoming a globally competitive player in the face of
Industry 4.0. As a result, students must have access to the
information they may require, such as employment
opportunities and academic pathways, to achieve their goal
of pursuing a career in the STEM fields [,

It was discovered in this survey of seventh and ninth-grade
students in the four Canadian Atlantic provinces that
students in secondary schools had an inadequate
understanding of STEM occupations. Additionally, students
with poor mathematical self-efficacy (MSE) show a lower
interest in jobs in the science, technology, engineering, and
mathematics fields. Experiential learning about STEM
occupations can improve students' interest in pursuing a
career in science, technology, engineering, and mathematics
(STEM) "1, Other studies have revealed that schools have an
important influence in orienting students toward careers in
the STEM fields. The research results demonstrate that
studies have a wide range of results regarding the examined
STEM orientation characteristics but are all positively
associated with the school impact. Following the theoretical
integration and comparison of the findings, it was
determined that methodological and theoretical challenges
exist for future research on the effects of school orientation
and STEM [€],

According to studies on STEM career trajectories among
high school students, students' ability to construct successful
strategic plans is limited. However, students' ability to
develop effective strategic plans is also limited. Students'
perceived capacity to deal with situations in the face of
prospective obstacles and their contact with their parents
may contribute to their assurance and confidence in their
future employment P, Other researchers have found that
race, gender, socioeconomic level, interest in mathematics,
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and science self-efficacy are the most critical determinants
of STEM job goals. The race is the most important predictor
of STEM career aspirations. It is recommended that career
counselors in schools and other associated career services
contexts consider these significant criteria when identifying
high school students interested in STEM career alternatives
and when implementing career interventions to promote
these students' career progression 9,

By utilizing the STEM-CIS instrument, the researchers want
to present an overview of students’ STEM career interests
based on their involvement in SCCT activities. In each
question item, certain aspects of SCCT are examined in
order to provide school counselors with information that
may be utilized to promote kids' interests in STEM-related
professions. Some of the proposed activities are also
considered throughout student career counseling. SCCT is a
well-established theory for examining the relationship
between people, their environment, and their cognitive
processes in career development.

Specifically, it hypothesizes how self-efficacy and projected
outcomes interact with personal inputs and environmental
factors during the professional development procedure 3,
SCCT is essentially drawn from social cognitive theory and
has been used in STEM research to explain career-related
behaviors and expectations in students ranging from high
school to college age 12,

2. Research methods

This study employs a descriptive survey approach, with data
collected from an online survey conducted using Google
Forms and distributed across social media networks. The
sample included 270 students between the ages of 13 and 15
from various schools throughout Indonesia. This study
employed the back translation method to administer the
STEM-CIS (STEM Career Interest Survey), which measures
interest in careers in science, technology, engineering, and
mathematics (STEM). From 0.245 to 0.644 (rwbie = 0.2356),
the validity of the Indonesian translation instrument was
found to be wvalid. The reliability of the Indonesian
translation instrument is measured by the Cronbach Alpha
coefficient, which ranges between 0.852 to 0.911.

Each question item in the instrument is separated into four
areas of study, with 44 questions in total. Each field of study
consists of 11 question items, one for each subject of study.
The sample was asked to respond to each topic by selecting
one of five answer options: strongly disagree (1), slightly
disagree (2), neutral (3), agree (4), disagree strongly (5),
disagree strongly (6) 3. To describe the level of student
interest in STEM occupations, the mean of the sample
replies is used as a proxy. The social-cognitive career theory
(SCCT) was used to analyses each question item to
determine the factors contributing to high and low student
interest in STEM-related occupations. After analyzing,
counsellors are provided recommendations for career
counselling actions to carry out with their clients.

3. Results and discussion

The results of the STEM-CIS survey are divided into four
categories of study: Science, Engineering, Technology, and
Mathematics (STEM-CIS). Each field has eleven question
items - the average for each field is shown in the graphic
below.
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Fig 2: The Average for Each Field of the STEM-CIS Survey
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Based on the figure above, it can be observed that the
average for each field is somewhat lower than average.
Averaging 3.35 out of 5 for science and 3.50 out of 5 for
technology, the STEM-CIS instrument measures interest in
STEM occupations among high school students in grades 3
through 12. As stated in Table 1, the average score achieved
by employing the STEM-CIS instrument and assessing
different features of SCCT is obtained as given in the
following table.

Table 1: Average Score Achieved by Employing The STEM-CIS Instrument and SCCT Features (n=270)

SCCT Features No. | Science | Technology | Engineering | Mathematics
Self-Efficacy 1 3.27 3.60 2.96 3.46
2 3.67 37 2.97 3.73
Personal Goals 3 3.30 3.64 291 332
4 3.69 3.84 3.07 3.94
Outcome Expectations 5 3.69 3.84 3.12 3.66
6 3.56 4.43 3.06 3.52
7 3.20 3.82 2.82 3.06
Interest 8 | 338 3.44 2.95 3.37
9 2.81 3.02 2.60 2.92
Contextual Support | 15 | 335 3.35 2.77 3.25
Personal Input 11 3.16 3.36 3.04 3.18
12 3.14 3.34 3.02 3.16

Self-Efficacy

Science has two items with average values of self-efficacy
of 3.27 and 3.67 on the self-efficacy scale. This
demonstrates that the average student is confident in his or
her ability to achieve high marks in science class. It is
relatively high for students to believe in their abilities in the
subject of technology, with an average value of 3.60 for
item number 1 and 3.71 for item number 2. These results
imply that students have a strong sense of self-efficacy when
it comes to completing activities that require technology.
Compared to the other four disciplines of study, engineering
students had the lowest average level of self-efficacy. For
item number 1, the average self-efficacy of engineering
students is 2.96, and for item number 2, the average self-
efficacy is 2.97. This might be because students are not
entirely aware of activities that require procedures.

When it comes to mathematics, item number 2 has the
greatest average student self-efficacy with a score of 3.73. A
student's sense of self-efficacy is critical in determining
whether or not they will pursue a profession in the sciences,
technology, engineering, or math. However, self-efficacy
may be both an input and an output, depending on how
behavior and the environment interact. It can also be output
due to how behavior and the environment interact.

Personal Goal

Based on the data in Table 1, it is clear that the typical
individual's scientific aim is rather lofty. Personal goals are
measured by item number 3 and item number 4 in science,
with average scores of 3.30 and 3.69, respectively. When the
averages for items 3 and 4 are compared, it can be seen that
students have a greater inclination to work harder in science
class than they do to intend to utilize science in their future
jobs. It was discovered that a significant portion of the
reason for this was that working in science was highly
demanding and intricate. Consequently, they set aside
suggestions that they pursue a profession in Science,
Technology, Engineering, and Mathematics (STEM). On
technology, item number 3 receives an average rating of
2.91 out of five stars. This data demonstrates that many

students are aware of the importance of technology in their
future jobs. However, item number 4 had a better overall
average of 3.07. As a result, kids are more likely to learn
how to use technology to assist them in achieving academic
achievement. It is possible to assume from these two factors
that more pupils are not future-oriented.

Compared to the other fields, item number 3 had the lowest
average score of 2.91 in engineering. In contrast, item
number 4 had the lowest average of 3.07 points. These two
question items suggest that students have not yet grasped the
significance of methods for their future jobs, but they are
aware that school activities that use techniques can be
beneficial to them in the short term. In mathematics, item
number 3 received 3.32 points, while item number 4
received the highest average of 3.94 points. This strengthens
the assumption that students are still more concerned with
their current activities than with their future ambitions.

Outcome Expectation

Item 5 had a relatively high average score of 3.69 in the
category of science. This data demonstrates that students
understand the necessity of doing well in science to prepare
for their future careers after high school. Aside from that,
item number 6 in the science sector obtained an overall
average score of 3.56 out of 5. In the subject of technology,
item number 5 obtained the most significant overall average
rating of 3.86 compared to the other fields. Item numbers 5
and 6 in the technical category have the lowest average
scores compared to the other fields.

In mathematics, the average score for question number 5 is
3.66, while the average score for question number 6 is 3.52.
Even while many students recognize that mathematics may
be beneficial to their future employment, many students are
still unaware of the types of work available in the field of
mathematics.

Interest

Item number 7 had an average score of 3.20, while item
number 8 received an average of 3.40 in the scientific field.
This difference in mean implies that students love learning
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science in class but are less likely to pursue a career in
science due to this discrepancy. Some students
acknowledged that obtaining science-related positions
would be extremely tough during interviews. Item number 7
gets an average rating of 2.87, while item number 8 has an
average rating of 2.95 in the category of technology. This
suggests that students are more engaged in studying and, in
particular, in utilizing technology to aid them in classroom
tasks. However, they are less interested in pursuing a career
in the field of technology itself.

In engineering, item number 7 has an average of 2.82, and
item number 8 has an average of 2.95, such that it is low
among other disciplines. Researchers assume that the low
average is caused by the lack of student awareness about
engineering activities and forms of jobs in the engineering
profession. While in mathematics, item number 7 and item
number 8 obtained an average of 3.06 and 3.37,
respectively. Besides being difficult for pupils to work in
mathematics, the sorts of work in mathematics are also not
commonly understood by students. This causes pupils to be
less interested in working in the discipline of mathematics.

Contextual Support

In the discipline of science, the average for question number
9 is 2.81, while question number 11 is 3.15. While in the
subject of technology, question number 9 has an average of
3.02, and number 11 is 3.35. Based on this average, it can be
claimed that many students do not have a role model in the
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field of technological jobs. In the discipline of engineering,
question number 9 is 2.60, and question number 10 is 2.77,
making it the lowest among all fields. Among the elements
of SCCT, the average for contextual assistance in
engineering is likewise the lowest. This is because many
students do not grasp engineering tasks and professions of
engineering. In addition, due to insufficient expertise in
engineering, students often find it challenging to discover
role models that operate in this profession. In mathematics,
problem number 9 has an average of 2.92, whereas problem
number 11 has an average of 3.25. Based on these data, it is
apparent that many students cannot decide whether one has
a career in mathematics. This is because students'
understanding of the sorts of careers in mathematics is
insufficient.

Personal Input

In science, the averages are 3.16 and 3.14. This chart
indicates that students' self-efficacy in the subject of science
is still insufficient. Meanwhile, although the average is the
highest among other fields in the field of technology,
namely 3.36 and 3.34, it still demonstrates that students are
not happy with a career in technology. Engineering earned
the lowest averages of 3.04 and 3.02, while mathematics
was 3.18 and 3.16. Based on the average of the two fields, it
further strengthens those students do not have adequate self-
confidence and self-efficacy for a career in the STEM
sector.
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Fig 3: Analysis of Social-Cognitive Career Theory in the STEM Sector

In a survey of 270 students, a review of Social-Cognitive
Career Theory in the STEM sector reveals that the
technology field has the highest average score, according to
the study results. In terms of outcome expectations, the
technology sector has an average score of 4.43, as shown in
Figure 3. When it comes to outcome expectations, they are
defined as the expected results of engaging in specific
behaviors 1. For example, financial, social anticipation, and
self-evaluation are all categories that have similar result
expectancies and hence influence behavior while choosing a
career. Career counseling strategies are influenced by the
significance of outcome expectations, which impacts the
repercussions of actions (4,

4. Conclusion

According to the STEM-CIS results, the average career
interest in science was 3.35, 3.50 in technology, 2.93 in
engineering, and 3.40 in mathematics. The SCCT analysis
based on each question item on the STEM-CIS reveals the

factors contributing to students' lack of interest in STEM
occupations. Among them include a lack of knowledge and
student curiosity regarding STEM jobs, a lack of student
self-efficacy to engage in STEM areas, a student orientation
that focuses on current activities rather than future
ambitions, and a lack of externalities. Assistance from the
educational and familial environments, according to the
study results, a review of Social-Cognitive Career Theory in
the STEM sector in a survey of 270 students showed that the
technology sector has the highest average score. The
technology sector has an average score of 4.43 in terms of
result expectations.
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