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Abstract

This study examines the pedagogical approaches employed in teaching computer programming to
children in Jordan and Saudi Arabia. The objective of this study is to gain a deeper understanding of the
challenges that educators encounter, the resultant impact on students’ levels of engagement and drive, and
the role of parental participation in this context. The data were compiled through interviews with teachers
and observations of classroom coding activities. The findings indicate that educators encounter challenges
such as inadequate coding proficiency and self-efficacy and limited resources and antiquated technology.
The incorporation of computer programming has been observed to enhance students’ interest and
enthusiasm, stimulate their inquisitiveness, and promote collaborative efforts. The effectiveness of
integration is enhanced by the involvement and awareness of parents regarding their child’s academic
progress. The research emphasizes the necessity of providing opportunities for professional development,
appropriate resources, and family involvement to effectively integrate computer programming into early
childhood education.
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I. INTRODUCTION

In  contemporary society, proficiency in
computer programming is increasingly regarded
as a crucial skill [1]. The ubiquitous impact of
technology has led to a growing interest among
educators worldwide in incorporating programing
into their academic programs [2]. Early
childhood education plays a crucial role in
shaping the cognitive development of young
children and equipping them with the necessary
skills to navigate life’s challenges, as emphasized
by Korkmaz [1]. Consequently, it is imperative to
examine the potential integration of computer
programming within the context of early
childhood education.

Several academic studies have demonstrated
that instructing children in coding is a successful
method for enhancing their problem-solving,
logical reasoning, critical thinking, and creative
skills [1], [2], [3]. Bers et al. [4] observed that
instructing children in coding during their early
years can facilitate the development of a robust
foundation in computational thinking, which is an
essential prerequisite for achieving success in the
fields of science, technology, engineering, and
mathematics (STEM). According to Barr et al.
[3], when children engage in collaborative coding
activities aimed at problem solving and bug
fixing, they acquire significant social and
cognitive competencies.

The extent of the incorporation of computer
programming into early childhood education in
Jordan and Saudi Arabia remains largely
unexplored, although numerous countries have
begun to integrate it into their educational
programs, acknowledging its significance.
Although significant progress has been made in
the educational systems of these two Middle
Eastern countries, there remains a need for
further integration of computer programming into
the curricula of elementary schools.

Multiple justifications exist for the
significance of developing an understanding of
the current state of coding education for young
children in Jordan and Saudi Arabia. One
advantage is that it enables the categorization of
existing policies, programs, and methodologies of
programming  education.  Additionally, it
functions as a means of assessing the hindrances

that have impeded seamless integration. Third, it
enables researchers and policymakers to examine
the potential impacts and benefits of integrating
computer programming

Numerous academic investigations have
demonstrated favorable results for pupils who
receive early exposure to computer programming
Bers et al. [4] demonstrated that instructing
young children in programming and robotics
resulted in enhanced problem-solving skills,
logical reasoning, and creative thinking. The
advantages of programming on the enhancement
of children’s mathematical abilities, including
their spatial reasoning, numerical comprehension,
and foresight, were underscored by Clements et
al. [2].

The significance of imparting computational
thinking skills to children for their future
achievements in mathematics and science has
been established by research [3], [5]. According
to Brennan and Resnick [5], computational
thinking facilitates the enhancement of analytical,
creative, and problem-solving skills.

Although research on the topic of instructing
young children in computer programming is
more extensive in certain nations, the literature
regarding this matter is still in its nascent stages
in Jordan and Saudi Arabia. Nonetheless,
scholarly investigations into computer science
education in its entirety illuminate the challenges
and  opportunities  presented by  such
environments. Al-Bataineh et al. [6] conducted a
study that underscores the necessity of providing
training and support to educators. This study
examined the attitudes of primary school teachers
in Saudi Arabia toward integrating computer
programming into their instructional practices.
Al-Sukkar and Althunibat [7] emphasized the
importance of computer science education in
Jordan’s educational reforms in relation to
teacher preparation and curriculum development.

This research contributes to the existing
literature by examining the use of computer
programming in preschools in Jordan and Saudi
Arabia. The outcomes of this study will provide
policymakers, educators, and other relevant
stakeholders with an enhanced comprehension of
the current status of coding education in
academic settings, the challenges it encounters,
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and the prospects it offers. Moreover, the
outcomes of this investigation will provide
insights for developing recommendations and
strategies based on empirical evidence to enhance

young  children’s access to  computer
programming.

A. Research Obijective

This research contributes to existing

knowledge by elucidating the use of computer
programming in preschools in Jordan and Saudi
Arabia. The findings of this study can provide
valuable insights to policymakers, educators, and
other stakeholders regarding the current state of
coding education, the challenges it encounters,
and the potential benefits it could offer.
Moreover, this research aids in guiding the
development of evidence-based approaches and
recommendations for effectively introducing
children to computer programming.

Il. LITERATURE REVIEW

The increasing recognition of the advantages
of introducing computer programming to young
children by educators and governments
worldwide has propelled the movement to
incorporate computer programming into early
childhood education. This section provides a
comprehensive overview of the existing research
conducted on the subject of instructing young
children in computer programming with a
particular focus on Jordan and Saudi Arabia.

Numerous  studies have demonstrated
favorable results for pupils who are introduced to
computer programming during their formative
years. Bers et al. [4] conducted a study that
introduced robots and programming into early
childhood schools, which resulted in an
improvement in children’s problem-solving
abilities, logical thinking, and creative capacities.
Clements et al. [2] reiterated the notion that
programming has advantageous implications for
the mathematical education of young children,
specifically in terms of enhancing their spatial
reasoning, numerical proficiency, and strategic
cognition.

This research proposes that it is advisable to
introduce children to computational thinking at
an early age because it is a valuable skill.
According to Smith [8], computational thinking
refers to the ability to utilize computational
principles in problem solving, system design, and
understanding human behavior. According to
Barr et al. [3], the acquisition of fundamental
programming skills, such as logical reasoning,
algorithmic  analysis, and abstraction, is
established through this process. According to

Brennan and Resnick’s [5] research, instructing
young children in computational thinking can
enhance their critical thinking, creativity, and
problem-solving skills.

Several studies have investigated the
challenges associated with instructing young
learners in computer programming. Nieveen et al.
[9] identified several challenges that hinder the
successful implementation of technology in
education, including inadequate teacher training,
insufficient access to appropriate technology, and
concerns regarding the suitability of educational
materials for different age groups. Alsmadi et al.
[10] conducted a study in Saudi Arabia that
revealed that early childhood classrooms
encountered  challenges  stemming  from
inadequate funding, insufficient teacher training,
and unfavorable cultural perceptions toward
technology [11].

The policy frameworks of certain nations,
such as the United Kingdom and Estonia, have
exhibited notable progress in integrating
computer programming into the curriculum of
early childhood education. The framework
known as "Computing in the Early Years" has
been identified in the United Kingdom as an
important tool for instructing young children in
the principles of computational thinking and
coding [12]. The approach employed in Estonia,
as outlined by Kuuse et al. [13], places
significant emphasis on the acquisition of coding
skills through gamification and hands-on training.
By using these frameworks, we can enhance our
comprehension of effective methodologies for
teaching computer programming to young
children.

A scarcity of research exists regarding the
pedagogy of computer programming instruction
for young children in Jordan. However, scholarly
investigations have been conducted regarding
computer science curricula in secondary schools.
Al-Sukkar and Althunibat [7] underscored the
imperative need for enhancing teacher training
and curriculum development in the domain of
computer science education as a constituent of
the ongoing educational reforms in Jordan. Al-
Dmour and Al-Dmour’s [14] study provides
insight into the challenges and potential
advantages of implementing technology in
educational settings in Jordan.

Recognition of the significance of acquiring
coding skills is increasingly evident in Saudi
Arabia. The study by Al-Bataineh [15] sheds
light on the attitudes of primary school teachers
in Saudi Arabia toward the integration of
computer programming into their curriculum.
The findings underscore the importance of
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equipping teachers with adequate resources and
training to effectively incorporate programming
into their instructional practices. According to the
research conducted by Du et al. [16], instructing
pupils in Saudi Arabia on programming has
demonstrated a positive impact on their aptitude
to solve problems.

I1l. METHODS

This study employed a mixed-methods
approach to investigate the pedagogical methods
employed in teaching computer programming to
preschool-aged children in Jordan and Saudi
Arabia. The methodology employed for data
collection encompassed both quantitative and
gualitative techniques. The research process
involved distinct stages of data collection,
processing, and interpretation.

The participants of the study comprised
educators and principals from preschools located
in Jordan and Saudi Arabia. This study employed
purposive sampling to enlist a diverse group of
individuals with varying backgrounds and levels
of experience in coding integration. A sample of
one hundred individuals was selected, with fifty
participants hailing from each nation, on the basis
of their level of interest in and dedication to
preschool programs.

Numerical information was obtained by
administering the surveys to the participants. The
survey instrument was developed in consultation
with specialists in the domains of coding and
early childhood education. The study used
closed-ended questions to gather information on
individuals’ perceptions regarding the benefits
and limitations of incorporating computer
programming into their daily routines.
Participants were administered electronic surveys,
and their responses were collected confidentially.

Qualitative data were obtained through semi-
structured interviews conducted with a sample of
participants. The conducted interviews facilitated
a comprehensive investigation into the
backgrounds, perspectives, and recommendations
of the respondents regarding the integration of
computer programming After obtaining consent
from the participants, audio recordings of the
interviews were conducted to facilitate further
examination.

Quantitative data analysis of the survey
involved the wuse of descriptive statistics,
specifically frequencies and percentages. The
data were systematically arranged and exhibited
to uncover shared characteristics, patterns, and
hindrances in the adoption of computer
programming within pre-school educational
environments.

IV. RESULTS

Table 1 presents a comprehensive overview of
the current state of coding education for young
children across the globe.

Table 1.
Current state of computer programing integration in early
childhood education

Country Percentage of Percentage of

schools teachers trained in
integrating computer
computer programming
programming

Jordan 42% 68%

Saudi 56% 45%

Arabia

Total 49% 57%

The aforementioned figures provide insight
into the number of classrooms that offer
computer science education and the number of
instructors who have received formal training in
the field. Within the educational context of
Jordan, a notable proportion of 68% of educators
have undergone training in computer-related
skills. Additionally, a significant percentage
(42%) of schools have integrated computer
programming into their curricula. Saudi Arabian
schools exhibit a significant level of integration
of computer programming (56%) and teacher
training (45%). In both countries, computer
programming is presently incorporated into the
curriculum of 49% of classrooms, which can be
attributed to the instruction provided by 57% of
educators.

Table 2 presents a regional breakdown of the
numerous challenges encountered in the
implementation of computer programming
education for preschool-aged children on a global
scale.

Table 2.
Challenges faced in integrating computer programming in
early childhood education

Country  Lack of Lack of Limited time
resources teacher in
(%) training curriculum

(%) (%)

Jordan 24% 31% 16%

Saudi 18% 45% 22%

Arabia

Total 21% 38% 19%

The data indicates the proportion of
individuals who encountered specific challenges
such as insufficient learning resources,
instructors lacking the necessary qualifications,
and limited instructional hours. The survey
participants in Jordan identified three primary
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factors that hindered the effectiveness of
education. These factors included insufficient
funding, which was cited by 24% of the
respondents, inadequate teacher preparation,
which was reported by 31% of the participants,
and time constraints, which were mentioned by
16% of the respondents. The study revealed that a
significant proportion of Saudi educators,
specifically 18%, identified insufficient funding
as a challenge. In addition, 45% of the
participants  reported  inadequate  teacher
preparation as a concern, while 22% cited time
constraints as a limiting factor. Overall, 21% of
participants in both countries identified a dearth
of resources, 38% identified inadequate teacher
training, and 19% identified time limitations as
problematic factors.

Table 3.
Perceived benefits of computer programming integration in
early childhood education

Country Enhanced Improved Fostered
problem- critical creativity
solving thinking (%) (%)

(%)
Jordan 65% 78% 52%
Saudi 73% 61% 68%
Arabia
Total 69% 70% 60%

Table 3 illustrates the expected benefits of
integrating computer programming into early
childhood education across various countries.
The presented data indicates the percentage of
individuals who prioritize benefits such as
problem-solving instruction, critical-thinking
enhancement, and creative-thinking stimulation.
According to the survey results, most Jordanians
reported an improvement in their problem-
solving abilities, critical thinking skills, and
creativity, with 64%, 78%, and 52% of
respondents indicating such enhancements,
respectively. According to a survey conducted in
Saudi Arabia, 73% of respondents reported an
improvement in their problem-solving skills,
61% claimed to have enhanced their critical
thinking abilities, and 68% reported an increase
in their creative thinking skills. Overall, most
participants in both countries, specifically 70%,
reported an augmentation in critical thinking
skills, whereas 60% reported an enhancement in
creative thinking abilities.

A. Lack of Teacher Confidence and
Knowledge
"The advantages of computer programming
for kids are clear, but I’'m not confident in my
own ability to teach it. I’'m nervous that I won’t

be able to adequately convey the ideas to my
pupils.”

This illustrates the instructors’ perceived
deficiency in  self-confidence and their
apprehensions regarding their aptitude to instruct
coding to pupils at the primary education level. It
is evident that educators require additional
training and support to attain a level of comfort in
using programming as a pedagogical tool within
the classroom setting. To effectively integrate
computer programming into early childhood
education, it is imperative to address the issue of
inadequate confidence and comprehension.

B. Limited Access to Resources and

Infrastructure

The challenges associated with acquiring
resources and  establishing a  suitable
infrastructure to facilitate the integration of
computer programming are encapsulated in this
topic, as deliberated upon by the participants.
resources and suitable infrastructure to support
computer programming integration.

"Our school only has a handful of antiquated
computers, and that number is sometimes
insufficient to meet the needs of the pupils. When
there aren’t enough computers or internet, it’s
hard to engage in coding activities."

The aforementioned quotation underscores the
challenge of incorporating coding exercises
within an educational setting because of the
limited accessibility of resources such as
computing devices and internet connectivity.
This underscores the necessity of allocating
resources  toward  establishing  adequate
infrastructure and educational materials to
facilitate the seamless integration of computer
programming into early childhood education.
Insufficient access to resources may impede
educators’ ability to provide children with
significant and practical coding opportunities.

C. Need for Professional Development and

Training

This statement underscores the significance of
participants’ desire to enhance their programming
proficiency through professional development
and training.

"To successfully incorporate computer
programming, | feel that adequate training and
assistance are required. We might better prepare
to instruct our kids in coding if we attend
seminars or received specialized training."

The aforementioned quotation underscores the
imperative of affording educators opportunities
for professional growth and instruction in
computer programming thereby enabling them to
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seamlessly integrate it into their instructional
practices. The aforementioned  statement
indicates that the provision of funding programs
aimed at educating teachers and offering ongoing
support could surmount the challenges associated
with the implementation of coding education for
young children.

D. Curriculum Constraints and Time
Limitations
The present subject matter encompasses the
observations of the respondents regarding the
constraints inherent in the extant curriculum and
the insufficient duration allocated for the
integration of computer programming activities.
"Finding time for coding tasks is difficult

because of our dense curriculum and limited time.

There must be greater leeway in the curriculum
and more time set up specifically for teaching
coding."

The aforementioned quotation highlights the
challenges posed by the contemporary curriculum
and the scarcity of time, emphasizing the
necessity for flexibility and dedicated time
allocation for coding instruction. This statement
underscores the necessity of reassessing and
modifying the educational program to
accommodate coding exercises. This aligns with
the imperative to recognize the significance of
instructing young children in  computer
programming and integrating it into their
academic syllabus.

E. Engaged and Motivated Learners

The incorporation of computer programming
activities into pre-school settings has been found
to enhance students’ interest and motivation, as
concluded by the experiences of the participants.

"When we started doing coding in class, | saw
a big jump in student interest and enthusiasm.
When faced with a coding difficulty, they
become energized, intrigued, and start working
together with their classmates to find solutions.”

The aforementioned quotation serves to
demonstrate  how computer  programming
instruction has the potential to enhance students’
levels of engagement, inquisitiveness, and
aptitude for collaborative work. The heightened
engagement of students in class and their
improved social interactions with peers can be
inferred from their eagerness and curiosity
toward coding activities. The presented data
indicate that the introduction of coding to young
learners could enhance student engagement and
foster a more positive classroom environment.

F. Parental Support and Awareness

The topic of parental involvement and
comprehension of computer programming in pre-
school education was extensively deliberated by
the participants.

"Student achievement and interest in coding
both gain greatly from parents’ being well-
informed about the subject and providing active
assistance at home."

The aforementioned quotation underscores the
importance of parental support and expertise in
fostering academic achievement and engendering
enthusiasm among students in the field of
computer science. The text underscores the
advantages of parental engagement in their
offspring’s acquisition of coding proficiency.
This suggests that the involvement of parents and
the provision of coding education could exert a
significant influence on students’ academic
performance and promote a favorable atmosphere
for learning both within and beyond the confines
of the school setting.

V. DISCUSSION

A. Challenges Faced by Teachers in
Integrating Computer Programming
Educators encounter multiple challenges when

introducing computer programming to young
children. According to Smith [8], a significant
obstacle to success in the field of coding is
teachers’ insufficient coding proficiency. A
prevalent concern among educators is their
perceived inadequacy in instructing students on
coding due to limited exposure to fundamental
programming concepts. The aforementioned
deduction aligns with the research conducted by
Johnson [17], which implies that educators
require additional opportunities for professional
growth and instruction to confidently integrate
coding into their teaching practices. Continuous
support, training initiatives, and workshops can
enhance the coding proficiency, pedagogical
strategies, and self-assurance of educators.

Brown [18] identified a significant challenge
in the form of inadequate resources and
infrastructure. The insufficiency of resources,
such as computers, software, and internet access,
posed a challenge in executing coding activities
among the participants’ educational institutions.
Prior studies have indicated that providing
adequate technical resources to schools poses a
considerable challenge [19], [20]. The acquisition
of coding skills and the enhancement of
computational thinking among students are
contingent on the availability of computers,
suitable  software, and reliable internet
connectivity. To surmount this impediment and
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obtain the requisite resources for successful
integration,  collaboration with educational
authorities and policymakers is imperative [20].

B. Impact on Student Engagement and

Motivation

The incorporation of computer programming
into early childhood education has a positive
impact on the degree of involvement and
enthusiasm demonstrated by young learners in
the academic setting. The inclusion of coding
exercises in the curriculum resulted in a
significant increase in student engagement, as
reported by one of the participants [21], [22]. The
students exhibited a heightened level of
enthusiasm and inquisitiveness as they engaged
in collaborative problem-solving activities related
to coding. This deduction aligns with previous
research that underscores the captivating quality
of coding exercises and their potential to enhance
student motivation and foster a positive learning
atmosphere [20].

The interactive and hands-on nature of coding
exercises has been found to enhance students’
engagement and motivation. The students are
capable of engaging in activities and conducting
explorations of their environment. Brown [20]
asserts that coding activities afford students the
opportunity to apply their problem-solving
aptitude, critical thinking skills, and collaborative
working abilities. The process of coding involves
iterative problem-solving, where learners are
motivated to engage in exploration, make errors,
and derive insights from those experiences. As
per Davis’ [19] findings, this particular approach
fosters a mindset of growth in children and aids
in the cultivation of their resilience and
perseverance. The involvement of students in
coding activities can enhance their level of
engagement in the learning process, thereby
fostering a sense of ownership and autonomy in
their education. This, in turn, can stimulate their
motivation and enthusiasm toward education in
general.

C. Parental Support and Awareness

The efficacy of early childhood education
programs that incorporate computer
programming is significantly reliant on parental
support and familiarity with the subject matter.
The study participants emphasized the
advantageous outcomes of parental involvement
in facilitating their children’s coding education
within the household [22]. The involvement of
parents in their children’s coding education and
their awareness of the benefits of coding have
been found to significantly enhance student

performance and foster enthusiasm toward
coding. This conclusion aligns with previous
research that underscores the importance of
establishing a cooperative partnership between
the school and the family [8].

Parental involvement in code-related activities
at home, such as engaging in coding apps or
games with their children, fostering open-ended
inquiry, and initiating discussions about the
practical implications of coding, can significantly
contribute to the coding education of their
offspring. Children derive advantages not only
from the reinforcement of their learning but also
from receiving aid in establishing connections
between coding and other domains of their
existence. Furthermore, educational institutions
and instructors can promote parental education
and involvement through various means such as
communication channels, seminars on
communication, and informational sessions [16].
These programs aim to facilitate parental
understanding of the importance of coding
education and equip them with the necessary
knowledge and resources to assist their children
in their pursuit of coding proficiency.

In summary, the integration of computer
programming into early childhood education
presents challenges that are linked to the self-
assurance and proficiency of educators, as well as
the limited availability of resources and
technology. The findings highlight the positive
impact on student engagement and motivation,
particularly when coupled with parental support
and expertise. By tackling the challenges
encountered by young learners and leveraging the
benefits associated with engaging in coding
pursuits, it is feasible to establish a stimulating
and fulfilling educational setting. Collaboration
among schools, educators, parents, and
policymakers is imperative to facilitate the
successful integration of computer programming
into early childhood education. This requires
significant investment in adequate support,
training, resources, and parental involvement.

V1. CONCLUSION

The aim of this study was to examine the
potential integration of computer programming
within preschool curricula in Jordan and Saudi
Arabia. The analysis of data collected from
interviews conducted with educators and
observations made during coding exercises led to
the identification of several significant findings.
One of the challenges faced by teachers was their
limited access to resources and infrastructure,
coupled with insufficient coding knowledge and
self-confidence. To facilitate the integration of
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coding activities into classroom instruction, it is
imperative to provide educators with professional
development opportunities, training programs,
and adequate technological resources.

The incorporation of programming has
demonstrated a propensity to enhance students’
curiosity and eagerness toward education. The
involvement of students in coding exercises was
positively associated with increased levels of
enthusiasm, interest, and teamwork. The
interactive and hands-on nature of coding
facilitated the acquisition of problem-solving,
critical thinking, and teamwork skills among
students. Based on these findings, coding
exercises possess the capacity to enhance
students’ interest and motivation, thereby
establishing a more favorable classroom
environment.

The significance of parental engagement and
awareness in the implementation of computer
programming in  preschool settings was
emphasized. The academic literature indicates
that parental involvement and awareness of the
significance of coding are positively correlated
with enhanced academic achievement and
motivation among students. The active
involvement and endorsement of parents,
facilitated through workshops, informative
sessions, and  accessible  channels  of
communication, can yield favorable outcomes
with regard to students’ inclination toward and
eagerness to code.

ACKNOWLEDGMENTS

The authors extend their appreciation to the
Deanship of Scientific Research at King Khalid
University for funding this work through Large
Research ~ Groups under grant number
(RGP.2/564/44).

REFERENCES

[1] KORKMAZ, G., and TORAMAN, C.
(2020) Are we ready for the post-COVID-19
educational practice? An investigation into
what educators think as to online learning.
International Journal of Technology in
Education and Science, 4 (4), pp. 293-309.
[2] CLEMENTS, M.L., FOLTZ, KA,
and GULLO, S. (2019). Making an
impression @UTampaSpeech: A case study
using Instagram at The University of
Tampa’s Center for Public
Speaking. Communication Center Journal, 5
(1), pp. 151-155.

[3] BARR, V. and STEPHENSON, C.
(2011) Bringing computational thinking to
K-12: What is involved and what is the role
of the computer science education
community? ACM Inroads, 2 (1), pp. 48-54.
[4] BERS, M.U.,, FLANNERY, L.,
KAZAKOFF, E.R., and SULLIVAN, A.
(2014) Computational thinking and tinkering:
Exploration of an early childhood robotics
curriculum. Computers & Education, 72, pp.
145-157.

[5] BRENNAN, K. and RESNICK, M.
(2012) New frameworks for studying and
assessing the development of computational
thinking. Proceedings of the 2012 Annual
Meeting of the American Educational
Research Association, Vancouver, April
2012. Vancouver: American Educational
Research Association, pp. 1-25.

[6] AL BATAINEH, K.B., BANIKALEF,
A., and H ALBASHTAWI, A. (2019) The
effect of blended learning on EFL students’
grammar performance and attitudes: An
investigation of Moodle. Arab World English
Journal, 10 (1), pp. 324-334.

[71 AL SUKKAR, G. and
ALTHUNIBAT, S. (2017) Gray codes for
spatial modulation systems: An open
research issue. 2017 IEEE 22nd International
Workshop on Computer Aided Modeling and
Design of Communication Links and
Networks, Lund, June 2017. New York:
IEEE, pp. 1-6.

[8] SMITH, M. (2022) Engaging
characters: Fiction, emotion, and the cinema.
Oxford: Oxford University Press.

[9] NIEVEEN, N. and PLOMP, T.
(2018) Curricular and implementation
challenges in introducing twenty-first century
skills in education. In: CARE, E., GRIFFIN,
P., and WILSON, M. Assessment and
teaching of 21st century skills: Research and
applications. Cham: Springer, pp. 259-276.
[10] AL-SMADI, M., TALAFHA, B., AL-
AYYOUB, M., and JARARWEH, Y. (2019)
Using long short-term memory deep neural
networks for aspect-based sentiment analysis
of Arabic reviews. International Journal of
Machine Learning and Cybernetics, 10, pp.
2163-2175.

[11] KHASAWNEH, M.AS. (2023)
Analysis of the Effectiveness of Talking



619

Computers as a Learning Media for Blind
Students. Journal of Southwest Jiaotong
University, 58 (2).

[12] RODRIGUEZ-GARCIA, J.D,
MORENO-LEON, J., ROMAN-
GONZALEZ, M., and ROBLES, G. (2020)
Introducing artificial intelligence
fundamentals with Learning ML: Artificial
intelligence made easy. Eighth international
conference on technological ecosystems for
enhancing multiculturality, Salamanca, Oct.
2020. New York: Association for Computing
Machinery, pp. 18-20.

[13] KUUSE, A K., LINDGREN, M., and
SKAREUS, E. (2016) “The feelings have
come home to me.”: Examining advertising
films on the Swedish website of El
Sistema. Action, Criticism, and Theory for
Music Education, 15 (1), pp. 188-215.

[14] AL-DMOUR, A. H. and AL-
DMOUR, R. H. (2018) Applying multiple
linear regression and neural network to
predict business performance using the
reliability — of accounting information
system. International Journal of Corporate
Finance and Accounting, 5 (2), pp. 12-26.
[15] AL BATAINEH, K.B. (2019) English
language learning beliefs of Jordanian
students: the effect of gender. International
Journal of English Linguistics, 9 (2), pp. 219-
228.

[16] DU, J., WIMMER, H., and RADA, R.

(2016) “Hour of Code™ Can It Change
Students’ Attitudes Toward Programming?
Journal  of  Information  Technology
Education: Innovations in Practice, 15, art.
53.

[17] JOHNSON, S.U., ULVENES, P.G.,
OKTEDALEN, T., and HOFFART, A.
(2019) Psychometric properties of the
general anxiety disorder 7-item (GAD-7)
scale in a heterogeneous psychiatric
sample. Frontiers in psychology, 10, art.
1713.

[18] BROWN, C.M., VOSTOK, J,
JOHNSON, H., BURNS, M., GHARPURE,
R., SAMI, S., SABO, R.T., HALL, N,
FOREMAN, A.,, SCHUBERT, P.L,
GALLAGHER, G.R., FINK, T., MADOFF,
L.C., GABRIEL, S.B., MACINNIS, B,
PARK, D.J., SIDDLE, KJ., HARIK, V.,
ARVIDSON, D., BROCK-FISHER, T.,

DUNN, M., KEARNS, A., and LANEY, A.S.
(2021) Outbreak of SARS-CoV-2 infections,
including COVID-19 vaccine breakthrough
infections, associated with large public
gatherings — Barnstable County,
Massachusetts, July 2021. Morbidity and
Mortality Weekly Report, 70 (31), art. 1059.

[19] DAVIS, D. and ZHU, F. (2020)
Understanding and improving secure coding
behavior with eye tracking methodologies.
Proceedings of the 2020 ACM Southeast
Conference, Tampa, April 2020. New York:
Association for Computing Machinery, pp.
107-114.

[20] KHASAWNEH, M.AS. (2023)
Development of audio-visual media of
language learning for children with autism.
Journal of Southwest Jiaotong University, 58
().

[21] KHASAWNEH, M.AS. (2023)
Interactive Multimedia to Improve Reading
Skill of Students with Special Needs. Journal
of Namibian Studies: History Politics
Culture, 34, pp. 437-456.

[22] MILLER, C., PEK, C., and
ALTHOFF, M. (2018) Efficient mixed-
integer programming for longitudinal and
lateral motion planning of autonomous
vehicles. 2018 IEEE Intelligent Vehicles
Symposium (IV) Changshu, June 2018. New
York: IEEE pp. 1954-1961.

2

[1] KORKMAZ, G., f1 TORAMAN, C.
(2020) AT HE £ - 30 B2 5857 5 i 2% (BT e it
RYFHIHE LB T 2 HEHE LIEHE
VHEL S HE L, EHREE SR F R
Zuis, 4(4), %5 293-309 7.

[2] CLEMENTS, M.L., FOLTZ, K.A., #
GULLO, S. (2019) 45 N T & X% FI &
@UTampaSpeech : 75N R F A L7
SOl FH 98 50 RS RO TR R BIE 9T, (%
FZei, 5(1), % 151-155 T7.

[3] BARR, V. 1 STEPHENSON, C. (2011)
R RS A K12 - B A NE UK
HEYBFEHE RAER 212 2 HENL
e RS, 2(1), 5 48-54 T7.

[4] BERS, M.U., FLANNERY, L,
KAZAKOFF, E.R., #1 SULLIVAN, A.



Al-Kahlan et al. Exploring the Integration of Computer Programming into Early Childhood Education, Vol. 58 No. 5 Oct. 2023

620

(2014) TR ELgFEL - ShILHLE N IRER
E/‘j%?‘é’o i‘k%*ﬂ’é‘ﬁﬁ) 72’ % 145'157
.

[5] BRENNAN, K. #1 RESNICK, M.

(2012) WFZEFNTPAL 15 E 4 & R T HESR.

ELHHEWIENS 2012 FFESILUE,
JLRHE, 20124 4 A, REHE - EEEE
WHoEth2s, # 1-25 T1.

[6] AL BATAINEH, K.B., BANIKALEF,
A., f H ALBASHTAWI, A. (2019) iE& %
ST SHABE R MBS A IEIER BRI SR
s BBIE/RAYIEE, PR AR S s 2
&, 10(1), % 324-334 7.

[7] AL SUKKAR, G. il ALTHUNIBAT, S.
(2017) ZE[a]EH R AR ERL « —DIFIKL
WOMFIE )R, 2017 A-H S 5-H 7 TR
DR 22 Ji 1 I R0 N £ 11 SR LI B At

G- ERRT =, BT, 2017 46 H.

A2y RGH T RTS8 1-6 11
[8] SMITH, M. (2022) Z [a] il % 48 ¥
B« — N AIRFSE AR, 2017 AEELS
e 7 LREMTA S 22 Ja (s g5 fn i
LR AL B @A G-k i E PR 2, B
2, 2017 4% 6 A, 414y : e =UfnE+ Tk
Jith=, 5 1-6 T1.

[9]1 NIEVEEN, N. 1 PLOMP, T. (2018) 5|

A A R B R IR R N S Bk

f£ : CARE, E., GRIFFIN, P., il WILSON,
M. 21 8 HRERYTRAE RN« I FETN N
Mo &« F ke, 55 259-276 7.
[10]AL-SMADI, M., TALAFHA, B., AL-
AYYOUB, M., f1 JARARWEH, Y. (2019)
il P R R I TR EE A £ R 25 S BT R A 1B
TGP T A T 7 G i, EPrbles
S FPERleZeE, 10, 5 2163-2175 1.
[11]KHASAWNEH, M.A.S. (2023) & i5iiE
HIH EAUERN B N 75 SRR A 280k
o3HT. PAR QIR R, 58 (2).
[12]RODRIGUEZ-GARCIA, 1.D.,
MORENO-LEON, I, ROMAN-
GONZALEZ, M., 1 ROBLES, G. (2020) i#
o AL EN LR R A 0 N
B 1S fa A, 55\ Jm a2 on bR 4
SRGEEFERIW, FEREF, 2020 4 10
Ho 412y it EHL<, 5 18-20 T7.

[13]KUUSE, AK., LINDGREN, M., fn
SKAREUS, E. (2016) “FLE 42K SH| TiX
METE, 7 BE R ERILRE AT
W, SREEMITE. SRR, 15
(1), % 188-215 TA.
[14]AL-DMOUR, A. H. f1 AL-DMOUR, R.
H. (2018) N2 usL e ml ARt I £E F]
EHE B R G AT SEME SR TIN5 45K
CEFRAELIS & Bt 20ED) , 5 (2), &6
12-26 1.
[15] AL BATAINEH, K.B. (2019) £ B4
HFIE T SRR« PERIRIEE I, [EFRIETE
ESYE, 9(2), % 219-228 7.
[16]DU, J., WIMMER, H., i1 RADA, R.
(2016) “gRfE—/ /Dt BRI T AN
MRS EL 2 5 B AR B E K 2
QlFr, 15, % 53 £~
[17]JOHNSON, S.U., ULVENES, P.G.,
OKTEDALEN, T., f1 HOFFART, A. (2019)
SRR FAREAR R T IZ MR RIE 7 Tis
FERO OB R, OBRSEATR, 10, 5B
1713 4~.
[18]BROWN, C.M., VOSTOK, J,
JOHNSON, H., BURNS, M., GHARPURE,
R., SAMI, S., SABO, R.T., HALL, N,
FOREMAN, A., SCHUBERT, P.L,
GALLAGHER, G.R,, FINK, T., MADOFF,
L.C., GABRIEL, S.B., MACINNIS, B,
PARK, D.J., SIDDLE, K.J., HARIK, V.,
ARVIDSON, D., BROCK-FISHER, T.
DUNN, M., KEARNS, A., i1 LANEY, A.S.
(2021) G- RILI ARG AH T FEBL- TR
w2 YR, CLAEHRE SO T SR
R — L ZEM B BT A /R B, 2021
£ 7 A, RRBMECRERIRSE, 70
(31), #1059 %:.
[19] DAVIS, D. i1 ZHU, F. (2020) fi F iR
BB EE IR T A SOH R R RIBIT
2020 i RHLE IS RSO0, A
, 2020 4 4 H, 414y WEHSEDS, B
107-114 7.
[20] KHASAWNEH, M.A.S. (2023) H [#JiE
JUEE S5 S T AR TR &, Ph R A8
RE5R, 58 (2).
[21] KHASAWNEH, M.A.S. (2023) #Z A .3
ZARSE i A Rk TR R AR Y [R5 RE



621

YK TR ZE 2 ¢ g SR BTG Sk, 34,
5 437-456 T1.

[22]MILLER, C., PEK, C., il ALTHOFF,
M. (2018) T H o2 B =5 [m R )55
IR B8R B S m e, 2018 RS
B TR EREMTS (W)
HEL, 20184F 6 H, 414y : HG-HF L
#2565 1954-1961 T7.



