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1 Introduction
The number of students majoring in STEM-related fields continues to increase in both

developing and developed countries [1]. STEM education is defined in numerous ways. This study
seeks to elucidate the perspectives of Saudi educators on incorporating STEAM and how it can be
implemented in the classroom. It aims to shift the paradigm of education away from traditional
lecture-based methods and toward more interdisciplinary approaches that facilitate meaningful
learning experiences to meet the rising demand for skilled and creative individuals. This can
facilitate students' acquisition of 21st-century skills [2].

Students in grades K-12 are typically taught using STEAM education, which is a science-

based, multidisciplinary approach to education. STEAM stands for science, technology,
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engineering, mathematics, and the arts. Children's natural curiosity and excitement for exploration
and discovery are fostered by integrating these five critical disciplines into STEAM education.
Simultaneously, students taught in this manner must demonstrate the capacity for critical and
creative thinking in order to lay the groundwork for future academic success. To prepare today's
children for a successful life and future, educators must adopt a new approach that integrates
multiple content areas. Children in the twenty-first century require increased critical thinking
training in order to overcome the obstacles they will face. Despite increasing global
competitiveness, education is under increasing pressure to prepare students to address recent
global issues. Concerns about a shortage of well-prepared students entering STEM-related careers
in the United States prompted the establishment of STEAM [3-5]. Despite the numerous studies
that have been conducted on STEAM in early childhood education, there is still a lack of research
on the various aspects of integrated STEM. This review aims to provide a comprehensive analysis of
the current state of research on this subject. It also explores the level of progress that has been

made in the field over the past few years.

2 Literature Review
Saudi Arabia's efforts to modernize its educational system have been hampered by

globalization. Saudi Arabia has made significant efforts over the last two decades to reform its
educational system. King Abdullah bin Abdul-Aziz’s Public Education Development Project
(KAAPEDP) was launched in 2007 in response to the country's extensive economic and social
development [6]. Tatweer, an Arabic term for development, was intended to supplant traditional
Saudi education with a more innovative and technologically advanced model. This project placed a
premium on technology-enhanced learning environments and the qualifications of classroom
instructors [7]. In 2015, with the aid of the National Association for the Education of Young
Children (NAEYC), the Saudi Ministry of Education produced the Saudi Early Learning Standards
(SELS) [8] addressed preschool-aged children (ages 3-6) with the goal of providing educators,
parents, and other caregivers with the most up-to-date information on best practices for that age
group. Seven standards for children's learning at all ages were outlined in the document. Teaching
measurement and geometry concepts place a premium on spatial awareness and form dimension.
The following subthemes within cognition and general knowledge have a clear connection to
STEAM content [9]. (See Table 1).

Table 1: STEAM content and its connection to cognition and general knowledge.

subtheme General and cognition knowledge
Science & Students are introduced to topics such as biology and physics in the science curriculum. In
Mathematics | mathematics, students will learn numbers, geometry, measurements, and quantity.
Creative The goal of the creative arts program is to give kids a safe place where they can work on
Arts & improving their bodies, minds, and actions.
Technology | In the technology section, the objective is to introduce students to the world of technology
and develop their proficiency with interactive and multimedia equipment.

There are several age-appropriate behaviors included in the SELS statement's cognition and

general knowledge requirements. Additionally, these activities assist kids in acquiring a strong
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foundation in science, technology, engineering, the arts, and mathematics by fostering critical
thinking and problem-solving skills. However, these conceptions express the primary domains of
scientific thought as developing activities. It doesn't offer any guidance to educators on how to
categorize content integration as a STEAM investigation [9].
1 Contribution & Methodology

The goal of this study is to shed light on recent studies conducted on the topic related to
Saudi teachers' perspectives on STEAM's role in early childhood education in light of substantial
changes to the Saudi educational system's policy and philosophy in recent years. There is a dearth
of research on STEAM in early childhood education in Saudi Arabia, despite the fact that multiple
studies on Saudi teachers and their perceptions of critical STEAM content have been undertaken
[10,11,12,13, 14, 15, 16, 17, 18, 19, 20, 21, 22]. The goal of this review is to provide comprehensive
knowledge of the various aspects of STEAM education. It also explores the level of advancement
that has occurred in the field over the past few years.
2 Method

The sources included studies in which all peer-reviewed and published journal articles in
English between the years 2018 and 2022 were chosen for eligibility. To be declared eligible for the
study, it was found imperative to provide empirical research findings regarding the learning
outcomes. The populations studied in the study were all related to STEAM education. The studies
where the subjects were not related to STEAM education were dismissed. However, excluding such
articles proved to be a limitation of this study. The articles that focused on STEAM education
practice rather than the learning outcomes of the curriculum were also excluded. This also included
the articles that emphasized the design methodology based on STEAM education to provide
enhancement in early childhood settings.
3 Gathering and examining information

The resulting Endnote files were then sent to Rayyan. Rayyan is a web application designed
specifically to facilitate the process of systematic literature reviews. With the aid of Rayyan's blind
review tool, the remaining articles were scrutinized by two authors using the inclusion criteria as a
guide. After using the blind review tool to screen the candidate's articles, it was determined that 15
articles were accepted and included by both reviewers, whereas 30 articles were rejected or
disregarded and excluded. This indicates that 30 of the 66 articles were not included. In addition,
there were further disagreements, which led to the labeling of four more articles as "possible.” Two
of these four articles were included by the other reviewer, while the remaining two were excluded.
It was determined that 86.5% agreement existed between the two reviewers. If the "maybe" articles
were included with the "included" articles, the inter-rater agreement would reach 93.8%. The paper
was rejected because of a thorough examination of the articles that could not be classified. After
proper population and study type analysis, only three "maybe" articles were included among these.

In the final stage of the reviewing process, only 19 articles were categorized (See figure 1).
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Figure 1: Flowchart Presentation for Selection Process

4 Results
The survey revealed that a number of studies focused [12,13,15,17,18,20] on enhancing the

STEAM education-related perspectives of Saudi teachers. Additionally, these studies demonstrated
that STEAM education enhances the cognitive development and learning capacity of young
children. In addition, Saudi Arabian educators had modest views regarding the incorporation of
STEAM subjects into the classroom and the planning and execution of lessons at a reasonable rate.
This survey found that instructors lacked STEM knowledge, which was one of its key findings
[12,13,14]. Several studies found [11,12,14,15,19,20,21] that there were constraints to incorporating
STEAM activities and basic STEAM principles into the curriculum. In fact, according to
[10,11,12,13], instructors were familiar with the acronym STEAM, but few knew how to implement
it or what skills were necessary. Moreover, a previous study noticed that the majority of educators
required additional training and professional development in order to integrate STEAM subjects
effectively into their curriculum [11,12,13]. Our survey revealed that teachers lacked the knowledge
necessary to implement STEAM principles in the classroom. The teachers' limited knowledge of
STEAM's multidisciplinary nature [17] hinders their understanding of the acronym. Several studies
showed [9, 11,12,13] that teachers who do not know all STEAM subjects must know at least two
STEAM courses to aid the cognitive development of young children. To teach cross-idea STEM
integration, emphasis must be placed on theoretical foundations, visual models, and practical
integration skills [18, 23]. To teach STEAM-related topics, instructors must integrate multiple
disciplines holistically and cognitively [9,11,12]. According to [9,11,1223], STEAM courses must
integrate multiple disciplines and permit natural crossovers. STEAM concepts can be taught using
interdisciplinarity, multidisciplinarity, and transdisciplinarity. Transdisciplinarity entails
combining domains and the space between them to produce novel concepts. This method assists
students in establishing connections between seemingly unrelated concepts. However, the lack of

familiarity with STEAM education and its procedures hinders progress.
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5 Conclusion
According to the findings of this review, many exciting opportunities exist for integrating

STEAM education experiences with children and educators. In moving forward, we suggested that
this has a greater bearing on early childhood learning and experiences. To empathize more, we
reiterated the importance of the arts and play in assisting children to comprehend, explore, and
represent their developing STEAM knowledge. The literature acknowledged that young children
engage in STEAM experiences and learn through both everyday and planned activities. There is a
need for educators to recognize these opportunities and have the aptitude and inclination to seek
out, support, and cultivate STEAM education in young children. This review drew several
significant conclusions, one of which was that training and professional development are extremely
important to the STEAM education experience, prompting further consideration of how STEAM is
conceptualized and defined.

6 References

[1] Donohue, C. Foreword. (2019). In STEM in Early Childhood Education: How Science, Technology and
Engineering and Mathematics Strengthen Learning; Cohen, L., Waite-Stupiansky, S., Eds.; Taylor &
Francis: Abingdon, UK.

[2] Clerkin, A.; Gilligan, K. Preschool (2018). Numeracy plays as a predictor of children’s attitudes towards
math at age 10. J. Early Child. Res, 16, 319-334.

[3] Bybee, R. W. (2013). The case for STEM education: Challenges and opportunities. National Science
Teachers Association.

[4] Chen, J.; Hynes-Berry, M.; Abel, B.; Sims, C.; Ginet, L. (2017). Nurturing mathematical thinkers from
birth: The why, what and how. Zero Three J., 37, 23-26.

[5] DeJarnette, N. K. (2018). Implementing STEAM in the early childhood classroom. European Journal of
STEM Education, 3(3), 18. https://doi.org/10.20897/ejsteme/3878

[6] Alnahdi, G. H. (2014). Educational change in Saudi Arabia. Journal of International Education Research
(JIER), 10(1), 1-6. https://doi.org/10.19030/jier.v10i1.8342

[7] Alyami, R. H. (2014). Educational reform in the Kingdom of Saudi Arabia: Tatweer schools as a unit of
development. Literacy Information and Computer Education Journal, 5(2), 1515-1524.
https://doi.org/10.20533/licej.2040.2589.2014.0202

[8] Ministry of Education (MOE). (2015). Saudi early learning standards (SELS): Children 3 to 6 years old.
National Association for the Education of Young Children, Tatweer Company for Educational Services.

[9] Alghamdi, A.A. (2022). Exploring Early Childhood Teachers’ Beliefs About STEAM Education in Saudi
Arabia. Early Childhood Educ J.

[10] Jia, Y.; Zhou, B.; Zeng, X. (2021) A curriculum integrating STEAM and maker education promotes
pupils’ learning motivation, self-efficacy, and interdisciplinary knowledge acquisition. Front. Psychol, 8,
3652.

[11] Aldahmash, A. H., Alamri, N. M., Aljallal, M. A., & Bevins, S. (2019). Saudi Arabian science and
mathematics teachers’ attitudes toward integrating STEM in teaching before and after participating in a
professional development program. Cogent Education, 6(1), 1580852.
https://doi.org/10.1080/2331186x2019.1580852

[12] Alghamdi, A. K. H., & Al-Salouli, M. S. (2013). Saudi elementary school science teachers’ beliefs:
Teaching science in the new millennium. International Journal of Science and Mathematics Education,

http://TuEngr.com Page | 5



11(2), 501-525. https://doi.org/10.1007/s10763-012-9353-0

[13] Sulaymani, O.; Fleer, M.; Chapman, D. (2018). Understanding children’s motives when using iPads in
Saudi classrooms: Is it for play or for learning? Int. J. Early Years Educ, 26, 340-35

[14] Cetin, M.; Demircan, H.O. (2020). Empowering technology and engineering for STEM education
through programming robots: A systematic literature review. Early Child Dev. Care, 190, 1323-1335.

[15] Sulaymani, O.; Fleer, M.; Chapman, D. (2018). Understanding children’s motives when using iPads in
Saudi classrooms: Is it for play or for learning? Int. J. Early Years Educ, 26, 340-353

[16] Jia, Y.; Zhou, B.; Zeng, X. (2021) A curriculum integrating STEAM and maker education promotes
pupils’ learning motivation, self-efficacy, and interdisciplinary knowledge acquisition. Front. Psychol, 8,
3652

[17] Cetin, M.; Demircan, H.O. (2020). Empowering technology and engineering for STEM education
through programming robots: A systematic literature review. Early Child Dev. Care, 190, 1323-133554

[18] Quigley, C. F., Herro, D., & Jamil, F. M. (2017). Developing a conceptual model of STEAM teaching
practices. School Science and Mathematics, 117(1-2), 1-12. https://doi.org/10.1111/ssm.1220

[19] Simoncini, K., & Lasen, M. (2018). Ideas about STEM among Australian early childhood
professionals: How important is STEM in early childhood education? International Journal of Early
Childhood, 50(3), 353-369. https://doi.org/10.1007/s13158-018-0229-5

[20] Strawhacker, A.; Verish, C.; Shaer, O.; Bers, M.U. (2020). Designing with genes in early childhood:
An exploratory user study of the tangible CRISPEE technology. Int. J. Child-Comput. Interact, 26,
100212.

[21] Kewalramani, S.; Palaiologou, I.; Dardanou, M. (2020). Children's engineering design thinking
processes: The magic of the ROBOTS and the power of BLOCKS (electronics). Eurasia J. Math. Sci.
Technol. Educ, 16, em1830

[22] Marsh, J.; Wood, E.; Chesworth, L.; Nisha, B.; Nutborown, B.; Olney, B. (2019). Makerspaces in early
childhood education: Principles of pedadogy and practice. Mind Cult. Act, 26, 221-233.

[23] Roehrig, G.H., Dare, E.A., Ellis, J.A. Whalen, E. (2021). Beyond the basics: a detailed conceptual
framework of integrated STEM. Discip Interdscip Sci Educ Res 3, 11.

Dr. Marwan Ali Albahar received his B.S. in Computer Science from King Faisal University, Saudi Arabia, and his M.Sc. in
Computer Science with Honors from Frostburg State University, USA. Dr. Albahar received his Ph.D. from the University of
Eastern Finland. Dr. Albahar a Senior Information Security, Privacy, and Risk Management Professional with a solid technical
background and a highly analytical mind. He has been involved in the information security field for the last 3+. His main areas of
research are Computer Networks Security, Cybersecurity, and Artificial Intelligence.

Dr. Abdullah Alammari is an Associate Professor of Information Technology in e-Learning. Abdullah is Chair of Academic
Tracks of Educational Technology, e-Learning, and Computer Teaching Methods at the Faculty of Education- Umm Al-Qura
University, Makkah, Saudi Arabia.

http://TuEngr.com Page | 6



	1 Introduction
	2 Literature Review
	1 Contribution & Methodology
	2 Method
	3 Gathering and examining information
	4 Results
	5 Conclusion
	6 References

