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Abstract: This study investigated middle school students' interests and perceptions of the importance of
developing their knowledge and skills in Science, Technology, Engineering and Mathematics (STEM) in the
United Arab Emirates (UAE). In addition, the study also investigated the effect of gender on students’ interests
and perceptions. One hundred fifty-four students participated in the study. Data were collected using a survey
consisting of 48 questions divided into four major categories: demographics, students’ knowledge about the job
market in relation to STEM, students’ interest in STEM subjects, and students’ perceptions of the importance of
a solid knowledge of STEM on their future careers. The results indicated that all students believed that having
good scientific knowledge and skills are important to get a decent job in today’s market. In addition, the results
of the study showed that gender was not a significant factor on students’ interests in STEM; female students
were more interested in learning Chemistry and Biology, while male students were more interested in learning

Mathematics.
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Introduction

Science, Technology, Engineering and Mathematics (STEM) education is an integral part of learning in today’s
economy. It incorporates educational activities across all grade levels as part of an interdisciplinary and hands-
on approach to real-world applications of learning. The main goal of STEM education is to encourage students
to take an interest in STEM subjects at an early age to prepare them for the job market, and in turn, benefit the
greater economy (Batdi, Talan, & Semerci, 2019; Gonzalez & Kuenzi, 2012; Marick Group, 2016; Rodger,
2010). Some studies that have focused on STEM education investigated the role of gender on students’ choices
of STEM careers and the interest of female students in these careers (Aswad et al., 2011; Beede et al., 2011,
Christensen et al., 2014; Dickson, 2010; Forgasz et al., 2014; Gnilka & Novakovic, 2017; Hebebci, 2019; Pasha
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-Zaidi & Afari, 2016; Rainey et al., 2018; Riegle-Crumb & King, 2010; Vu et al., 2019).

The Program of International Student Assessment (PISA) which provides education stakeholders in the UAE
with comprehensive data about teaching and learning in Science, Mathematics and Reading for 15-year-old
students, found that UAE students ranked 37th in mathematics and 35th in science among 70 participating
nations. The UAE was the highest performing country among Arab countries. The PISA (2015) data showed
that UAE female students outperformed male students in all domains. These data allow policymakers and
educators to track educational progress and growth while providing them with the information necessary to

improve the performance of students, teachers and school leaders.

The UAE Government policy (2015) recognized the importance of innovation and the primary role it plays in
economic progress. This is also reflected in the UAE’s Vision 2021 that highlights the importance of science,
technology and innovation and their role in moving the UAE towards a knowledge-based economy:
“Innovation, research, science and technology will form the pillars of a knowledge-based, highly
productive and competitive economy, driven by entrepreneurs in a business-friendly environment

where public and private sectors form effective partnerships” UAE Vision 2021

The UAE’s National Agenda 2021 set many goals to support this vision. The goals include becoming one of the
top ten countries in the world in the Global Innovation Index, increasing research and development expenditure
three folds by 2021, seeking to increase the share of knowledge workers to 40% of total workforce, and
advancing the rank of students in mathematics, science and reading to become among the 20 highest ranked
countries. STEM education in UAE was introduced by Abu Dhabi Education Council (ADEC-
www.adec.ac.ae) when it revealed major changes to Abu Dhabi Schools’ curriculum in March 2015
(Pennington, 2015). Consequently, these changes were implemented to fulfill the country’s labor market

demands.

In 2019, Soomro wrote a paper about the progress of STEM-based education in UAE. In addition to discussing
needs of STEM based education, an implementation framework was proposed. He stated that “STEM should be
supported by stakeholders and these are proposed as 4Ps, which includes parents, patrons, practitioners and
partners.” p. 159. He suggested the following framework:
students are supposed to be self-motivated; they work in collaboration with other students under
teacher supervision. Student engages themselves in all sorts of discussion and inquiries and solves real

world problems.

teachers are interdisciplinary facilitators rather than lecturers and mentoring students throughout to

solve real world problems.

Parents here supposed to be closed to students and teachers and should be having regular interaction

with teachers regarding performance of students. They must be very much interested in and fully
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involved with STEM activities performed at schools.
Patrons here mean the owners / CEOs of schools; they initiate STEM education and provide financial
support to school. Patrons can be any Government Entity, which directly or indirectly support STEM

activities at schools.

Practitioners are school teachers; academicians; STEM researchers; and STEM curriculum
developers. They design curriculum in such a way so that students feel comfortable and involved in
STEM related activities.

Partners are main sponsors of STEM education. They may be public or private entities, ready to

cooperate and support STEM activities at schools.

In their study, Makhmasi et al. (2012) investigated 9-12 grade students’ interests in STEM. One thousand 9-12
grade students participated in the study; 626 STEM-track students and 374 non-STEM track students enrolled in
public and private schools across the country. The participants also included a group of university students. A
questionnaire that consisted of twenty-five questions was administered. The questions were divided into six
major categories: Usefulness and value of STEM for students; Effective motivation of students for STEM
majors; Students’ views on STEM related careers and salaries; External influences on students to pursue a
STEM related major; Language in which STEM courses are being taught; and Females and their role in STEM
majors and careers. The findings indicated that the participants found that STEM education was useful for real

life, lead to high rewarding careers For STEM majors, and that STEM fields are suitable for females.

John & Varghese (2018) conducted a study in the STEM schools of Dubai, UAE to determine the interest of
students in pursuing STEM education and STEM careers. An online survey which consisted of five set of
questions was conducted for students. A total of 313 students participated in the survey. The data were analyzed
by using both descriptive and inferential methods including mean, standard deviation, and chi-square test. The
researchers concluded that STEM students in Dubai schools have a sincere interest in STEM subjects and that

the schools provided a suitable environment for STEM education.

Vu et al. (2019) examined the popularity of STEM majors among talented/gifted students and how that affected
their major choices. Data from 109 students with perfect SAT and/or ACT scores in Nebraska, USA between
2011 and 2016 were collected. The researchers found that the majority of gifted students (71%) chose a STEM
major when they entered colleges. Also, they found that among the four factors (school type, living location,
gender, and race), gender was the only variable that contributed to gifted high school students' choices of

college majors in STEM.

In their study, Gnilka and Novakovic (2017) argued that females still have less ability to choose STEM careers.
To remove the barriers around STEM careers for female students, educators, parents and the broader community

must collaborate to change the status-quo so more females can pursue STEM careers.
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Pasha-Zaidi & Afari (2016) argued that females in UAE showed less interest in STEM subjects especially in
math and science. The UAE is encouraging both genders to enter the STEM field because of the need for local

engineers from both genders to fill the career vacancies in the oil industry.

This study focused on students’ interests in STEM subjects and their knowledge about the impact of these

subjects on their future careers. The study also focused on the role that gender plays in students’ perceptions.

Purpose of the Study

The purpose of the study was to investigate students’ interests in STEM subjects and their knowledge about the
impact of these subjects on their future careers. The study was designed to answer the following questions:
1. How much knowledge do students’ have about the job market related to STEM?
2. To what extent are students interested in STEM school subjects?
3. What are students’ perceptions of the impact of having a good knowledge of STEM subjects on their
future careers?

4. Is there any difference between students’ interests and knowledge based on gender?

Method

The students who participated in this study were middle school students in the United Arab Emirates. One
hundred fifty-four students participated in this study. Seventy-six of these students were male students and
seventy-eight were female students. The majority of these students (92.2%) were 14-15 years old. Most of them
(74%) indicated that they have a family member who has a STEM career. To provide answers to the research
questions, data were collected using a survey that consisted of three major parts: students’ knowledge about the
job market related to STEM; students’ interest in STEM subjects; and students’ perceptions of the impact of

having a good knowledge of STEM subjects on their future careers.

Results and Discussion

The first part of the study investigated students’ knowledge of the job market in relation to STEM. Students
were asked to respond to the question “How informed are you about these topics?” by choosing from the
following answers: “not informed at all”, “not well informed”, “fairly informed” to “very well informed”. This
part was divided into four categories, each one covered a different STEM subject. The following table (Table 1)
provides the percentages for the “fairly informed” and “very well-informed” responses, and will be referred to
as “informed” during the discussion. As seen in the table, 60.4% of the students indicated that they were
informed about science-related careers that were available in the job market in relation to Mathematics (56.5%),
Engineering (59.1%) and Technology (53.3%); 57.3% of all participants indicated that they were informed of
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STEM-related careers. Students indicated that among STEM subjects, the subject that they were the least

informed in terms of career and employer search was Mathematics, the one they were most informed about was

Engineering.
Table 1. Students’ Knowledge about STEM-related Careers
Subject/Item Very well  Fairly Total
informed  informed

Science

1. Science-related careers that are available in the job market 7.8 52.6 60.4
2. Where to find science-related careers 17.5 36.4 53.9
3. The steps students need to take if they want a science-related career 21.4 40.3 61.7
4. Employers or companies that hire people to work in science-related 9.1 34.4 435
careers

Mathematics

1. Mathematics-related careers that are available in the job market 20.1 36.4 56.5
2. Where to find mathematics -related careers 7.8 40.9 48.7
3. The steps students need to take if they want a mathematics -related 11 33.8 44.8
career

4. Employers or companies that hire people to work in mathematics - 5.8 33.8 39.6

related careers

Engineering

1. Engineering-related careers that are available in the job market 16.9 42.2 59.1
2.Where to find engineering -related careers 14.9 41.6 56.5
3.The steps students need to take if they want an engineering-related 14.9 41.6 56.5
career

4.Employers or companies that hire people to work in engineering- 13 46.8 59.8

related careers

Technology

1.Technology-related careers that are available in the job market 13 40.3 53.3
2.Where to find technology -related careers 14.3 41.6 55.9
3.The steps students need to take if they want a technology-related 14.3 325 46.8
career

4.Employers or companies that hire people to work in technology- 14.3 33.8 48.1

related careers

Table 2 provides the means for the responses provided in Table 1 for each one of the four items. The majority of
students (57.3%) indicated that they were informed about STEM-related careers, only 47.8% indicated that they

were informed of employers or companies that were hiring in STEM-related careers.
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Table 2. Means of Students” Knowledge about STEM-related careers

Means of

Table 1 percentages

STEM-related careers that are available in the job market 57.3
Where to find STEM -related careers 53.8
The steps students need to take if they want a STEM-related career 52.5
Employers or companies that hire people to work in STEM-related careers 47.8

The second part of the study investigated students’ interest in STEM subjects. Participants responded to the
question “To what extent are you interested in the following school subjects?” by choosing their answer from
the following “I never had this subject”,” not interested”,” less interested”, “interested” to “highly interested”
(on a scale from 1 to 5). Students who indicated that they interested and highly interested in STEM subjects
ranged from 57.8%-71.5% which means that students have an interest in taking STEM classes. Students showed
the most interest in Biology followed by Mathematics. They showed the least interest in Space Science and

Physics (see Table 3).

Table 3. Students Interest in School Subjects

School Subject Highly interested Interested Total
Mathematics 18.2 50.6 68.8
Earth Science or Geology 20.1 44.8 64.9
Chemistry 22.7 39.6 62.3
Biology 37.7 33.8 71.5
Space science or Astronomy 29.9 27.9 57.8
Physics 221 35.7 57.8
Applied Science or Technology 21.4 40.9 62.3

The third part of the study investigated students’ perceptions of the impact of having a good knowledge of
STEM on their future careers. In their responses to “How much do you agree with the following statements?”
students chose from the following responses “strongly disagree”, “disagree”,” agree” to “strongly agree” (on a
scale from 1-4).The majority of students’ “agreed” or “strongly agreed” that having a good knowledge and
skills in Science, Mathematics and Engineering is needed to get a good job in today’s world. The percentages
ranged between 80.6%-97.4% based on the subject. Students also “agreed” or “strongly agreed” that most jobs
nowadays require scientific, mathematical or engineering with percentages ranging from 81.2- 87.7 based on the

subject (see Table 4).
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Table 4. Students’ Perception of STEM Subjects knowledge on their Future Carriers

Subject Strongly  Agree Total
agree

Science

It is important to have good scientific knowledge and skills in order 59.7 37.7 97.4

to get any good job in today’s world.

Employers generally appreciate strong scientific knowledge and 37 52.6 89.6
skills among their employees.

Most jobs today require some scientific knowledge and skills. 44.2 43.5 87.7
Mathematics

It is advantage in the job market to have good mathematics 46.1 46.1 92.2
knowledge and skills.

It is important to have good mathematics knowledge and skills in  35.7 50.6 86.3
order to get any good job in today’s world.

Employers generally appreciate strong mathematics knowledge and 26 55.2 81.2

skills among their employees.

Engineering
Most jobs today require some engineering knowledge and skills. 31.2 49.4 80.6
It is advantage in the job market to have good engineering 31.8 54.5 86.3

knowledge and skills.
It is important to have good engineering knowledge and skills in 31.2 50 81.2
order to get any good job in today’s world.

Future Interest in STEM Subjects

I would like to study science after secondary school 44.2 31.2
I would like to study mathematics after secondary school 22.1 34.4
I would like to study engineering after secondary school 26.5 325

In regards to the effect of gender on students’ perceptions of the impact of having a good knowledge of STEM
subjects on their future careers, the means of students’ responses for Table 4 were calculated. The means for
male students ranged from 2.93 — 3.47, while the means for female students ranged from 2.42- 3.62. Student’
means were very close for most items. It is interesting to notice that the lowest mean score for both groups was
for the same item “I would like to study mathematics after secondary school” which was 2.93 for males and
2.42 for females. This finding indicates that there is more interest among male students to continue
mathematical learning in the future. In addition, the highest mean score for both groups was for the same item;
“It is important to have good scientific knowledge and skills in order to get any good job in today’s world.” The
mean was 3.47 for male students and 3.62 for female students. This indicates that, regardless of gender, students

believed that having a good scientific knowledge and skills is important to get any good job in today’s world.
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In regards to students’ interests in STEM subjects, it can be seen from the Table 5, there was only a small
variation between male and female students’ interests in STEM subjects. Male students indicated more interest
in Mathematics (a mean of 3.88 for males compared to 3.62 for females). Male students were more interested in
Technology (a mean of 3.71 for males compared to 3.29 for females). Female students were more interested in
Chemistry (a mean of 3.87 compared to 3.61 for males), Biology (a mean of 3.95 compared to 3.89 for males)
and Physics (a mean of 3.72 compared to 3.59 for males). There was not much of a difference between students’

interest in STEM subjects based on gender.

Table 5. Students’ Interest in STEM Subjects Based on Gender

Male Female

Mean SD Mean SD
Mathematics 3.88 993 362 .871
Earth Science or Geology 3.67 1.320 35 1.125
Chemistry 3.61 1.108 3.87 .812
Biology 3.89 1.206 3.95 1.104
Space science or Astronomy 3.53 1483 337 1.451
Physics 3.59 1.073 372  .966

Applied Science or Technology 3.71 1273 329 1.32

Conclusion

The purpose of the study was to investigate students’ interests in STEM subjects and their knowledge about the
impact of these subjects on their future careers. The study was designed to investigate students’ perceptions of
the impact of having a good knowledge of STEM subjects on their future careers and to investigate whether
gender has any effect on students’ interests and knowledge about STEM subjects. Participants in this study
showed interest in learning STEM subjects in the future. In particular, they showed interest in learning
mathematics and science. They also indicated that it was important to have good scientific knowledge to get a
good job. The findings of this study indicated that students are interested in STEM subjects. This finding can
provide insight to educators and stakeholders. It is very important for stakeholders including educators and
administrators to build on the findings of this study and to improve the STEM school curriculum to enhance

students’ knowledge and prepare them for today’s careers.
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