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Abstract Science, Technology, Engineering, Art and
Mathematics STEAM education not only promotes
students learning, but also has a significant effect on their
thinking, creativity, and character. In this study, the
researchers investigated the applicability of (STEAM)
public education from the perspective of science and
mathematics school teachers at Najran city, and the impact
of gender, specialization, school level and teaching
experience variables on teachers’ perceptions and their
self-efficacy towards applying this approach. A scale of
self-efficacy of math and science teachers on STEAM was
applied to 221 of Najran city school teachers in the
Southern region of Saudi Arabia. An internal consistency
check and validity tests were performed to ensure the
reliability and validity of the measure. The results indicated
that the suggested methods for employing (STEAM) in the
pre-university education reported high preference levels by
teachers. Furthermore, differences exist on the STEAM
practices and self-efficacy between the participants
characteristics (gender, specialization, education level and
work experience). Hence, although literature offers some
information regarding teacher's perception and their
STEAM practices, much remains to be unknown. There is
a gap in terms of improving teachers' belief towards
STEAM education and its practices. Results suggest that
STEAM practices can be part of the education curriculum.

Keywords STEAM, Pre-university Education,
Mathematics, Science

1. Introduction

The integration between knowledge and skills provides
appropriate and effective solutions to many problems
encountered upon teaching science and mathematics. In
this response, one of the recent trends used to handle these
problems in education field is (STEAM) education, which
expresses the integration between the fields of Science,
Technology, Engineering and Mathematics, and to which
Arts has been added as a new dimension represented by
the “A” in (STEAM) so as - to achieve on the one hand - a
further effectiveness through the integration of objectivity,
logicality and analysis distinguishing (STEAM) approach,
with the subjectivity, intuition, sensory and uniqueness
characterizing Arts on the other hand. Therefore, an
integration between science and arts would be established,
i.e. science provides a methodological tool for Arts, and
Arts - in turn - provides an innovative model in
developing Science. The importance of STEAM education
stems from instructing learners to think out of the box and
employing the available tools creatively. It also urges
them to ask questions, to keep them engaged and to
promote their creativity and social empowerment in
Science, Technology, Mathematics, Arts and Engineering
[1]. The addition of Arts into STEAM—education fields is
of great importance for developing creativity and



Universal Journal of Educational Research 9(2): 362-372, 2021

innovation among students; preparing them to exploit
opportunities when encountering the serious challenges of
our time; and expand their interest to include several
processes, skills and knowledge [2]. Accordingly, this
approach is concerned with creating an appropriate
learning environment for students to help them enjoy the
workshops of STEAM, in a way reinforces their
self-efficacy, self-reliance and sense of achievement
through the use of practice, application of comprehensive
and interrelated concepts, and furthering their
understanding about the main ideas of different scientific
fields.

1.1. Background

Teaching students through (STEAM) education
encourages them to connect (STEAM) fields and the
artistic disciplines. It also helps improve their creativity
related to science by highlighting its interference with
Arts [3]. In addition, STEAM education is considered
effective in enhancing the achievement of scientific and
physical concepts among students compared to their
colleagues who study using traditional methods [4]
(STEAM) education also has a key role in improving the
functional geometric awareness among elementary school
students and a positive impact on their attitudes toward
engineering, technology, and future career choices [5].
(STEAM) education contributes to enhancing learners’
level of thinking competence by providing them with a
sense of conscious control over their thinking, which
allows them to practice planning, monitoring, organizing,
deducing, and rebuilding as they perform a task or
complete specific projects or plans [6]. Moreover, [3]
asserts that (STEAM) education opens up aspects of
creative thinking to students more than ordinary education;
Whereas the learner begins with noticing phenomena,
re-imagining them visually and mentally, and then
transforming these ideas into algorithms expressed
digitally to be used later in building important tools and
devices, starting from home appliances to space
applications. This trend also encourages learners to create
solutions and invent devices to overcome and solve
certain problems, enhance their communication skills,
achieving a more realistic thinking about life's problems,
and effectively engage in teamwork.

In the educational field, the implementation and
activation of modern educational trends require careful
consideration of two important factors: teachers'
perceptions of this trend, and their impressions about their
ability to apply it within the process of teaching in line
with its scientific requirements and procedures; i.e. an
individual's self-efficacy (effectiveness) that has been
defined as a set of judgments expressing an individual’s
beliefs about his ability to carry out certain behaviors, and
his flexibility in dealing with difficult situations and
encountering difficulties [7]. And as a theoretical
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formation suggested by (Bandura) -The founder of Social
Cognitive Learning Theory- it is the cognitive mechanism
that forms the basis for changing behavior. It is therefore a
judgment an individual makes about his/her abilities to
organize and perform a set of actions required to achieve
certain patterns of performance. Taking into consideration
of the curricula of science and mathematics developed in
KSA, we find that their infrastructure is based on McGraw
Hill Global Series. Therefore, they promote the idea of
integration between knowledge fields, as they contain
several educational activities with the aim of linking the
fields of science, mathematics and others [8]. However,
according to the researchers' experience and acquaintance
with the nature of teaching science and mathematics, it is
believed that the activities which are not implemented at
the desired level, due to several obstacles, the most
important of which is the prevailing thought among
teachers that have strengthened the separation between
science and mathematics, as well as between science,
mathematics and other knowledge-based fields, such as
engineering, technology and arts that constitute the fields
(STEAM) education. Another obstacle is that teachers,
during their training programs for the teaching profession
in the Faculties of Education, were not qualified to
address this linkage and integration as this would
necessarily lead to problems while applying the
integration of science and mathematics teaching.

Since (STEAM) is one of the latest educational trends
affecting curriculum structure, its impact extends to
include teaching performance and teachers’ perceptions
about it. Their self-efficacy related to it may represent a
source of support or resistance to any efforts related to its
application in pre-university education. Therefore, the
researchers found that it is necessary to carry out a
scientific study revealing the applicability of (STEAM)
from Science and Mathematics teachers’ perceptions, as
there is a scarcity of Arab and local studies addressing this
aspect. Thus, the current study asserts the importance of
developing science and mathematics curricula in line with
the requirements of the integrative approach (STEAM), as
well as teachers’ acceptance of its application in their
schools by expressing their perceptions regarding its
nature and the possibility of its application. Furthermore,
the current study seeks to enrich the previous literature
interested in STEAM education.

Accordingly, it can be said that teachers’ perceptions
and self-efficacy represent either a source of support or
resistance to any reform efforts or development programs
in the educational field. With respect to teachers’
perceptions about integration, studies indicate that many
teachers may have negative attitudes towards integration,
due to its improper and incomplete application by the
teachers who practiced it, as these studies attribute this
failure to the fact that programs of training science and
mathematics teachers have given students the impression
that science and mathematics and other fields materials
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are separate entities [9];[10]. Furthermore, the educational
system in school has strengthened this belief, so we may
find a further separation between teaching fields of
knowledge. As a result, teachers sometimes do not realize
the common goals and applications of science and
mathematics as well as other fields of knowledge, and
hence the difficulty exists in integrating common concepts
and information in different fields. This caused them to
prefer the traditional ways of teaching, i.e. to present
information and concepts of each subject separately.

1.2. Purpose of the Study

Since teachers' acceptance of recent trends in the field
of education are directly affected by their perceptions of
the nature of teaching, and the fact that all of this may be
affected by some variables, the current study aims to
investigate the applicability of (STEAM) public education
from science and mathematics teachers’ perceptions at
Najran city. Additionally, it reveals the impact of gender,
specialization, school level and teaching experience
variables on teachers’ perceptions and their self-efficacy
towards applying this approach.

1.3. Questions of the Study

Accordingly, the study’s main question is what is the
applicability level of (STEAM) in pre-university
education from science and mathematics teachers’
perceptions at Najran, KSA? Form this main question, the
following sub-questions are presented:

1. What are the preferred methods for employing
(STEAM) in pre-university education from science
and mathematics teachers’ perceptions at Najran city?

2. What is the level of self-efficacy of science and
mathematics teachers at Najran towards teaching
using (STEAM) from their perceptions?

3. Are there any statistically significant differences in
the responses of science and mathematics teachers at
Najran regarding the application of the (STEAM)
when it comes to gender, specialization, school level
and teaching experience?

2. Theoretical Framework

In 2007, the term “STEAM” appeared as a new
educational landmark including the fields of science,
technology, engineering, arts and mathematics, in

response to students’ increased interest in these fields [11].

It is an interdisciplinary learning process that increases
diverse participation in several fields [11]. It is widely
used as a subsystem to link these separate approaches
using applications and processes contributing to the
creation of integrated knowledge [12]. STEAM education
integrates science, technology, engineering, arts and
mathematics with the aim of improving student

engagement and knowledge, as well as improving their
innovation and problem-solving skills [13]. It also seeks
to improve students' skills in communication, teamwork
and adaptability [14]. As a model, STEAM education may
go even further reflecting education’s viewpoint with an
emphasis on creative and diversified teaching and learning
in the real world, as well as the emphasis on
problem-based or project-based learning [15]. It should be
noted that the term STEAM started with only four fields
termed as STEAM, before the addition of Arts [16].
STEAM education also assumes that technology partially
facilitates the process of problem-solving. The main
difference between STEM and STEAM is this
interdisciplinary approach in which real problems are
explored and students have the opportunity to have a
better understanding of how things are relating to each
other [12]. The inclusion of Arts within the acronym
STEAM led to a great difference and conflict of views.
Some scholars considered that Arts represents art
education that is concerned with visual arts (drawing,
photography, sculpture, design, and media art) [11]. Other
scholars consider Arts as the visual and performing arts,
such as digital and aesthetic media, in addition to
humanities [16].

V education aims to develop competent students who
are capable of working in a high-tech environment using
several approaches [11]. STEAM-based curricula increase
motivation, participation and effective learning in several
fields. These curricula also lead to a further diversity of
students interested in pursuing different professions in
support of these fields [17]. They also address the issue of
attracting and retaining a diverse workforce in science,
technology, engineering, arts and mathematics. Therefore,
the way we teach our students must be reformulated, so
that we can attract and retain alternative perspectives that
would help us in solving world's most urgent issues [11].
Using STEAM education in teaching is also known as
interdisciplinary teaching that helps students explore
learning content through posing a problem using multiple
inquiry processes that naturally link approaches through
the problem to be solved [12]. STEAM education
activities provide students with a natural environment for
collaboration and communication. For instance, these
activities allow them to discuss various strategies and
proposals of a simplified engineering design [18]. In
addition, the use of STEAM education requires teachers
training to improve their potentials, and then have an
adequate knowledge and skill framework in order to
facilitate the integration of STEAM in different
educational contexts through the provision of guidelines
ensuring the appropriate practices in different contexts
[19]. Furthermore, V was introduced to improve
individuals 21*-century skills such as entrepreneurship,
innovation, creative thinking, decision-making and
problem solving [26], [29], and to increase individuals’
interest and awareness [18]. Although, literature basically
presented STEAM in a positive view, some disadvantages
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were highlighted including social and educational justice
[28]; [27], as well as budget planning and economic
infrastructure which can prevent STEAM education from
reaching all segments of society [29], in addition to poor
content delivery and inadequate methods of assessment
[25].

Through the use of STEAM education, it is possible to
respond adequately and effectively to current challenges
and future ones. As time passes, more professions will be
at risk, as they will disappear one by one. Moreover,
knowledge and skills associated with those professions
will disappear. Thus, there is a need to develop and
integrate different courses into STEAM education in order
to keep pace with the ongoing developments [20].
Although it is evident that the current study is similar to
previous ones in addressing the integrative approach
between  science, technology, engineering and
mathematics (STEM- STEAM), the importance of the
current study stems from addressing the preferred
methods for employing (STEAM) in education from the
perspective of science and mathematics teachers; their
self-competence towards using (STEAM) education in
teaching; and their responses regarding the application of
(STEAM) based on a set of demographic variables:
gender, specialization, educational rank, and teaching
experience. The researchers have benefited from these
studies in enriching the study’s theoretical literature,
procedures, developing its instrument, in addition to the
way of analyzing and discussing its findings.

3. Methodology

This study primarily aims to investigate the
applicability of (STEAM) public education from the
perspective of science and mathematics teachers at Najran
city. It also reveals the impact of gender, specialization,
school level and teaching experience variables on teachers’
perceptions and their self-efficacy towards applying this
approach. Therefore, the study adopts a descriptive survey
approach, using quantitative tools to achieve the study
objective. Survey is suitable in gathering information on
the participants belief and attitudes and large sample size
[301;[31].

3.1. Sample

A total of 221 participants who are teaching Math and
Science in Najran City took part in the present study. The
participants were identified as Math and Science teachers
and were selected from Najran city in the South Saudi
Arabia during the second semester of the 2018/2019
academic year. The participants were 136 males' teachers
and 85 females.

3.2. Measurement

The measurement used to gauge self-efficacy of math
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and science teachers on STEAM which was developed by
the researchers. The measure consists of 17 items and was
divided into two factors, 1) investing STEAM approach
which consisted of 7 items and 2) self-efficacy with 10
items. Specifically, the measure comprised of 17
questions, whose answers are measured on a 5-point
Likert scale, ranging from [/ (strongly disagree) to 5
(strongly agree). In order to identify the self-efficacy level,
the measure was divided into four levels which are: 1-1.80
(low); 1.81-2.60 (moderate); 2.61-3.40 high; and 4.20-5.0
very high. However, the measure was validated by a
group of experts and test-retest was conducted and
achieved the recommended values. In addition, overall
Cronbach’ Alpha reliability of the measure achieved the
suggested value of 0.79.

3.3. Data Analysis

The questions of the study required respondents to
indicate the level of their views on the proposed variables,
and their responses were then analyzed by using several
techniques such as descriptive statistics, t-test and
One-Way ANOVA.

4. Results

Results of the 1% question: What are the preferred
methods for employing (STEAM) in pre-university
education from the perspective of science and
mathematics teachers at Najran city? To answer this
question, means and standard deviations for the preferred
methods for employing (STEAM) from teachers’
perceptions were calculated, and the result showed that
the suggested methods for employing (STEAM) in the
pre-university education reported high preferences levels
by teachers. The total construct reported high preference
level (M=4.01, SD=0.69). At the level of items, item (7)
stating: "Inclusion of (V) as enrichment activities in
mathematics and science curricula" ranked first (M = 4.12,
Std. Devi = 0.87) with a high level. This can be attributed
to the fact that teachers are aware of the importance of the
enrichment activities in teaching mathematics and science,
as they have a positive effect on the desired learning
outcomes. Item (2) "Including (STEAM) curricula in
teacher's preparation programs" ranked second (M = 4.09,
Std. Devi = 0.96) with a high level. This result can be
attributed to the fact that teachers realize the importance
of the preparation programs in education reform as the
quality of education is related to the quality of teachers
and their ability to keep pace with the future and the
modern educational developments, including the use of
integrative approach (STEAM) in education. Item (4)
"Including (STEAM) as a learning material in Master and
PhD programs" ranked third (M = 4.08, Std. Devi = 0.93)
with a high level. This can be attributed to the teachers'
awareness of the importance of Master and PhD programs
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offered by Saudi universities and their trust in their role in
preparing teachers before and during service, which
conforms with the modern educational developments,
including employing (STEAM) in education, specifically
in teaching science and mathematics.

Item (1) "Establishing schools dedicated to teach
students according to (STEAM) curricula" ranked last (M
= 3.77, Std. Devi = 1.08) with a high level. However,
there is a need for a big financial support, in addition to
the efforts of various governmental and private sectors to
implement this idea; and to study the similar experiences
in Arab countries to find out the extent of their success. It
can also be noted that the other items concerned with the
preferred methods in employing (STEAM) got high levels.
One of those methods was rebuilding science and
mathematics curricula according to the (STEAM), using it
as an optional extra-curricular activity for the gifted and
outstanding students in schools and centers for gifted
students at the level of the governorates and regions of the
Kingdom of Saudi Arabia, creating a specialization in the
faculties of education to prepare specialized teachers in it,
taking into account the review of syllabi.

Results of the 2™ question: What is the level of
self-efficacy of science and mathematics teachers at
Najran toward teaching using (STEAM) from their
perceptions? To answer this question, means and standard
deviations for the level of self-efficacy of science and
mathematics teachers at Najran towards teaching using
(STEAM) were calculated, and the results presented that
the level of self-efficacy among science and mathematics
teachers toward teaching using (STEAM) was high (M =
4.00, STD. Devi = 0.61), in addition to all the scale items.
Item (3) "Persuading me in (STEAM) is very hard, as I'm
convinced with separation between specializations"
ranked first (M = 4.19, Std. Devi = 0.85) with a high level,
followed by item (2) "It is easy for me to teach a scientific
approach other than my specialization" (M = 4.18, Std.
Devi = 0.92) with a high level.

4.1. Gender Differences

Results of the 3™ question: Are there any statistically
significant differences in the responses of science and

mathematics teachers at Najran regarding the application
of the (STEAM) when it comes to gender, specialization,
school level and teaching experience?

Means and standard deviations of the perceptions of
science and mathematics teachers at Najran regarding
(STEAM) were calculated. T-test was calculated to reveal
the significance of the differences between the means
scores, as seen in Table (1). Table (1) shows that there are
statistically significant differences at (o = 0.05) in the
self-efficacy toward (STEAM) due to gender, in favor of
males.

Table (1) also showed that there are no statistically
significant differences at (¢ = 0.05) in (STEAM)
employment methods in pre-university education in light
of gender.

4.2. Specializations Differences

Furthermore, means and standard deviations for
mathematics and science teachers’ perceptions toward
STEAM in light of specialization were calculated. To
reveal the significance of the differences between the
means scores, One-Way-ANOVA was calculated. Table
(2) shows that there is a difference in the means scores of
the science and mathematics teachers’ perceptions toward
(STEAM) in light of specialization. To reveal the
significance of the differences One-Way-ANOVA was
calculated as seen in Table (3). Table (3) shows that there
are statistically significant differences at (o = 0.05) in
mathematics and science teachers' beliefs toward
(STEAM) in light of specialization on the domain of
(STEAM) employment methods in pre-university
education, while there were no statistically significant
differences in self-efficacy toward STEAM domain. To
define the significance differences, Post-Hoc comparisons
and Per-Wise using Scheff’e Test was calculated as seen
in Table (4). Table (4) shows that there are statistically
significant differences at (o = 0.05) on (STEAM)
employment methods in pre-university education in favor
of chemistry, physics, biology and mathematics compared
to general science, which means that teachers of chemistry,
physics, biology and mathematics are more likely to
employ (STEAM) in education.

Table 1. The Results of Gender difference on STEAM

Factor Gender Number Mean SD t-value df Sig
Male 136 4.05 0.55
invest STEAM approach 1.150 219 0.251
Female 85 3.94 0.87
Male 136 4.10 0.52
Self-Efficacy 3.277 219 0.001
Female 85 3.83 0.70
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Table 2. Mean and Standard Deviation on STEAM approach based on Major

Factors Major Number Mean SD
Science 38 3.62 0.76
Chemistry 44 4.09 0.74
Physics 36 4.16 0.52
Invest STEAM approach
Biology 33 423 0.54
Math 70 3.95 0.71
Total 221 4.01 0.69
Science 38 3.76 0.83
Chemistry 44 4.07 0.60
Physics 36 4.16 0.47
Self-Efficacy
Biology 33 4.08 0.47
Math 70 3.93 0.60
Total 221 4.00 0.61
Table 3. ANOVA Results on the Study Major
Factors Source Mean Square df Mean F Sig.
Invest Between group 7.151 4 1.788
STEAM Within group 100.019 216 463 3.861 0.005
approach total 107.170 220
Between group 3.254 4 814
Self-efficacy Within group 79.594 216 368 2.208 0.069
total 82.848 220
Table 4. Scheft’e Test Results on STEAM approach based on Major
Factors Specializations Mean Differences SD
Science Chemistry AT1* 0.004
Physics .539% 0.002
Biology .610%* 0.001
Math .328% 0.029
Chemistry Science AT1* 0.004
Physics .068 0.661
Biology 139 0.368
Math .143 0.247
Physics Science .539% 0.002
Chemistry .068 0.661
STEAM Approaches
Biology .071 0.675
Math 210 0.141
Biology Science .610* 0.001
Chemistry 139 0.368
Physics .071 0.675
Math 282% 0.049
Math Science .328% 0.029
Chemistry .143 0.247
Physics 210 0.141
Biology 282% 0.049
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4.3. Education Level
Additionally, means and standard deviations for

mathematics and science teachers’ perceptions toward
STEAM in light of educational level were calculated. To
define the significance of the differences between the
means scores, One-Way-ANOVA was calculated as
shown in Table (5) and Table (6). Table (5) shows that
there are differences between the means scores of
mathematics and science teachers’ perceptions toward
(STEAM) in light of educational level. To reveal the
significance of the differences between the means scores,
One-Way-ANOVA was calculated as seen in table (6).
Table (6) showed that there are no statistically significant
differences at (o = 0.05) in mathematics and science
teachers’ perceptions toward STEM in light of educational
level on both domains.

Means and standard deviations for mathematics and
science teachers’ perceptions toward (STEAM) in light of
educational experience were calculated. To define the
significance of the differences between the means scores,
One-Way-ANOVA was calculated. Table (7) shows that
there are differences between the means scores of
mathematics and science teachers’ perceptions toward
(STEAM) in light of educational experience. Table (8)
revealed statistically significant differences at (oo = 0.05)
in mathematics and science teachers’ perceptions toward
(STEAM) in light of educational experience on both
domains. To define the significance differences Post-Hoc
comparisons and Per-Wise using Scheff’e Test was
calculated as seen in Table (9). Table (9) showed that
there are statistically significant differences in (STEAM)
employment methods in general education and
self-efficacy toward (STEAM) between educational
experience (less than 5 years) and (5-10 years) in favor of

4.4. Work Experiences (5-10 years).
Table 5. Mean and Standard Deviation on STEAM approach based on Education Level
Factors Education level Number Mean SD
Primary 42 3.88 0.64
Invest STEAM Secondary 66 3.92 0.70
approach High 113 4.10 0.70
Total 221 4.01 0.69
Science 42 3.84 0.63
Self-Efficacy Chemistry 66 4.03 0.66
Physics 113 4.04 0.57
Total 221 4.00 0.61
Table 6. ANOVA Results on the Education Level
Factors Source Mean Square df Mean F Sig.
Between group 2.175 2 1.088
Invest STEAM approach Within group 104.995 218 482 2.258 0.107
total 107.170 220
Between group 1.231 2 .616
Self-Efficacy Within group 81.617 218 374 1.644 0.196
total 82.848 220
Table 7. Mean and Standard Deviation on STEAM approach based on Work Experience
Factors Major Number Mean SD
Less than 5 years 56 3.67 .829
5-10 years 71 3.99 .596
Invest STEAM approach
More than 10 years 94 422 .604
Total 221 4.01 .698
Less than 5 years 56 3.73 762
5-10 years 71 4.08 .596
Self-Efficacy
More than 10 years 94 4.10 472
Total 221 4.00 .614
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Table 8. ANOVA Results on the Work Experience

Factors Source Mean Square df Mean F Sig.
Between group 10.556 2 5.278
Invest STEAM approach Within group 96.615 218 443 11.909 0.000
total 107.170 220
Between group 5.415 2 2.708
Self-Efficacy Within group 77.433 218 355 7.623 0.001
total 82.848 220
Table 9. Scheff’e Test Results on STEAM approach based on Work Experience
Factors Major Mean Differences SD
Number
Less than 5 years 5-10 years .323% 0.027
More than 10 years .548* 0.000
5-10 years Less than 5 years 323%* 0.027
STEAM Approaches
More than 10 years 225 0.102
More than 10 years Less than 5 years .548* 0.000
5-10 years 225 0.102
Less than 5 years 5-10 years 347* 0.006
More than 10 years 368* 0.002
Self-Efficacy 5-10 years Less than 5 years .347* 0.006
More than 10 years .021 0.976
More than 10 years Less than 5 years 368%* 0.002
5-10 years .021 0.976

5. Discussion

Based on the results of the study, employing (STEAM)
in the pre-university education reported high preferences
levels by teachers. This result may be attributed to
teachers’ awareness of the importance of (STEAM) and
its applications in education as a process. Teachers are
willing to integrate those methods to achieve their
educational goals, taking into consideration that they are
always looking for a multi-discipline integrative
curriculum to achieve meaningful education for their
students. (STEAM) provides teachers with practical and
intensive applications focusing on learners by integrating
mathematics and science actively in the classroom.
Furthermore, teachers are interested in using active
learning content and adopting suitable instructional
procedures when designing projects or developing their
lesson plans to present the learning content for students,
who in turn can use these instructional media in the
classroom to learn mathematics and science. This point
reflects that teachers participating in this study are fully
aware and knowledgeable about the invaluable
opportunities presented by (STEAM) in mathematics and
science classrooms. Furthermore, teaching and providing
students with untraditional educational activities, in
addition to non-conventional school subjects contribute to
enriching students' information and deepening their

various educational experiences with a new type of
educational experiences based on the integrative approach
(STEAM) that moves learners from being proactive to
active learners in the class. This means that teachers
realize the importance of the preparation programs in
education reform. The quality of education is closely
related to the quality of teachers and their ability to keep
pace with the future and the modern educational
developments, including the use of integrative approach
(STEAM) in education. The result of this study is
consistent with those of a previous one [22]. This result is
also consistent with the one presented by [21], which
showed that the team size and the form of collaboration
significantly affect the collaboration and success among
teachers in practicing the integration approach of STEAM.

Regarding question two, the result showed that the level
of self-efficacy among science and mathematics teachers
toward teaching using (STEAM) was high. This feature
can be attributed to teachers' awareness of the importance
of using (STEAM) in teaching as well as its effective role
in improving the teaching and learning process. As far as
this approach is concerned, learning is based on problem
solving, projects related to life, employing -creative
methods in research, investigation, analysis and
conclusion, where learning occurs through practical
application of solving problems in their real context.
Using (STEAM) entails following an integrated approach
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of learning rather than mere memorization and rote
learning of concepts and facts. This approach coincides
with work tasks in the twenty-first century with its
modern innovations in which various disciplines overlap

to reach the final product or solve the associated problems.

The results showed that there were no significant
differences between gender levels on the self-efficacy
toward (STEAM). This result can be attributed to the
training programs launched by the Ministry of Education
and the universities, where males may participate in them
more often than females, and this may require creating
educational curricula based on (STEAM) in teaching that
integrates the different specializations. Furthermore, due
to the advantages of this approach, the teachers' vision of
the importance of (STEAM) in teaching and its role in
improving the educational process affects their
self-efficacy towards it, and therefore we find them more
keen, willing and ready to implement this approach in
school education. No significant difference was shown
between gender levels in terms of (STEAM) employment
methods. This result can be attributed to the fact that the
study sample (males and females) has equal levels of
knowledge about the importance of (STEAM) in
pre-university education and the requirements for
employing it in teaching. This illustrates the Saudi
Ministry of Education interest in keeping abreast of
modern educational developments and emphasizing its
implementation in the classes to serve students learning
and the future aspirations of Saudi Arabia.

Results also revealed that a significant difference exists
between teachers' beliefs toward (STEAM) and their
self-efficacy based on their specialization. This may be
due to the connections of their specializations to modern
scientific issues. Results also revealed that a significant
difference exists between teachers' beliefs toward
(STEAM) and their self-efficacy based on their education
levels and work experience. This can be attributed to the
fact that teachers are aware of STEAM importance and its
role in transferring education from the traditional method
to the modern method that makes education meaningful
and makes learners more effective and capable of keeping
pace with scientific and technological developments,
modern changes, and aware of the modern changes,
problems and issues. However, the result of this study is
consistent with a previous study [22]. Finally, the results
revealed that a significant difference exists between
teachers' beliefs toward (STEAM) and their self-efficacy
based on their education levels and work experience. This
can be attributed to the role of the educational experience
in forming the scientific and professional personality of
the teacher. Therefore, it is noted that teachers with the
longest experience (more than 10 years) possess
knowledge, skills and experiences concerning (STEAM)
in education; this reflected on their assessments of
(STEAM) knowledge, employing it in teaching and
defining the appropriate requirements that support the use

of the (STEAM) in teaching, and the enhancement of
self-efficacy towards (STEAM). The result of this study is
consistent with the result of the [24] who found that work
experience impacted teachers' beliefs and their
self-efficacy towards STEAM.

6. Conclusions

The study aims to investigate the applicability of
(STEAM) public education from the perspective of
science and mathematics teachers at Najran city. In
addition, it reveals the impact of gender, specialization,
school level and teaching experience variables on teachers
perceptions and their self-efficacy towards applying this
approach. The results of the study showed that employing
STEAM in the pre-university education reported high
preferences levels by teachers as well as their self-efficacy
towards STEAM was high. The results of the study
showed that there were significant differences on the
STEAM approaches and teacher self-efficacy based on the
study variables (gender, education level, major and work
experience). The importance of employing (STEAM) in
education is asserted by responses from the sample of the
study. At the same time, researchers would like to draw
attention to difficulties involved in implementing this
method at the present. For instance, implementing
(STEAM) in the school require appropriate engineering
design, complete effective use of technology and
communications, as well as the presence of experts,
specialists and supervisors to develop curricula, teachers'
capabilities and the school environment in line with
(STEAM). Although previous studies provide important
information on the STEAM practices and teachers
self-efficacy, much remains to be unknown [22].
Therefore, this study hopefully adds to literature on
STEAM education and has border implications beyond
Saudi Arabia. Applying STEAM in education would be
more successful when it becomes part of the regular
curriculum.

B

6.1. Limitation and Recommendation

In light of the findings, the current study recommends
the Ministry of Education MOE’s adoption of a
comprehensive plan in order to activate the methods of
employing (STEAM) in public education and determine
the best requirements supporting its use in teaching. In
addition, the education departments’ adoption of strategic
plans and training programs ensure science and
mathematics teachers’ self-efficacy of towards (STEAM).
Finally, future studies should conduct comprehensive
research addressing science and mathematics teachers’
perceptions towards (STEAM) and the problems facing its
application in public education.
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