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Introduction.

Scientists confirmed that any deficiency in the human nervous
system or any deficiency in mental abilities and skills attects the learning
oufcomes and outputs (cognitive — skill-based — aftective)., This results in
several problems and consequences such as hyperactivity, developmental
learning difficulties, and various behavioral problems like aggressive
behavior. Behavioral problems can even reach the level of deviations and

criminal behavior if not corrected and treated, which atfects both society

and the individual.

Therefore, science has focused on studying the human mind and its
processes, studying its thinking skills, assessing their deficiencies, and how fo
address them. Ismail Abdel Fatfah Al-Kafi (2019) identified the components for
tfeaching thinking skills as a sound and appropriate educational environment,
availability of focus and mental safety for the learner, provision of attractive
learning methods, provision of reinforcement methods suitable for the learner,
active learner, ensuring learning independence for the learner, encouraging
the learner for self-learning, guided teacher, respecting the learner and their
opinions and listening to them. Meanwhile, Hussein Abdel Moneim (2021)
defined thinking skills as deliberate processes for processing data, such as
observation, waftching, attention, efc, from mental processes. On the other
hand, Al-Azab Mohamed Zakhran (2018, pp. 165-168) categorized thinking

skills into basic thinking skills, such as observation, and higher-order thinking
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skills, like classification, comparison, inferpretation, efc., from higher-order
thinking skills, Al-Azab (2018, pp. 174-177) pointed out (understanding,
comprehension, decision-making, planning, problem-solving, judging things,
feeling joy, enjoyment, imagination) as components of thinking, and also
emphasized the importance of thinking skills for learning and for the process
of applying learning and benefiting from information in individuals' lives (Al-

Azab, 2018, pp. 173-174).

Aritka Mahmudi (2020) emphasized the importfance of developing
thinking skills fo achieve the desired learning oufcomes, while some
researchers presented various methods and strategies for developing thinking
skills, such as the study by Madi Al-Harbi and Nuhi Al-Tuwairqi (2025), which
confirmed the impact of gamification on developing higher-order thinking
skills in the digital skills course for fifth-grade students in Jeddah. At the same
time, Khalid Abdul Jalil Dweikat and Hanan Ismail Abu Al-Hasan (2023)
recommended the necessity of training teachers fo use methods that develop
thinking skills along with supportive enrichment materials and activities in the

classroom.

From this standpoint, the current study will attempt to address the

following research problem.



Research problem:

The study problem lies in the low higher-order thinking skills among
some learners, which leads fo certain academic issues, such as poor academic
achievement, and life problems, such as aggression towards others or weak

communication skills among learners.

Sources of the problem

The study problem was identified through

e The researcher’s field of work (Observaﬁon Card).. where if was observed

that some learners lacked the skills fo produce artistic compositions due fo
their deficiency in skills of formation, arrangement, and reproducing
information in ditterent forms. The researcher applied the observation card
fo (1001) female students of the preparatory stage fo verity the extent fo
which the higher cognitive objectives of art education (innovation —
creativity — composition — analysis — inferpretation — comparison and
application — reasoning — artistic appreciation) stated in the Ministry of
Fducation's publication for the Art Education subject for the year
2024/2025, prepared based on the confent of the publication, were
achieved. The card consists of (15) items, (15) skills, as indicated in the

Ministry of Education's publication.



Purpose of the card: To determine the extent of higher-order thinking skills

among preparatory stage female students. The observation card results were

as follows:

v
v

v

Percentage of students noft interested in the subject (20%)

Percentage of students who have ditficulty remembering what they
learned (approximately 30%)

Percentage of students who have difficulty analyzing what is required
of them for tasks and executing them (30%)

Percentage of students who have ditficulty rephrasing drawings of
fopic elements they have previously learned, such as drawings of
people or houses, efc., from elements of art work (30%)

Percentage of students who have ditficulty creating a good artistic
composition (30%)

Percentage of students who have difficulty inventing and creating new
artistic motits from various art elements, whether linear or other
forms of art (20%)

Percentage of students who have the ability fo think outside the box
and invent new artistic motits (55%)

Percentage of students who have the ability fo classity colors info
different color groups (50%) o Percentage of students who have the
ability to harmoniously choose colors (45%), This indicates that the
percentage of female students who suftter trom problems in analytical
and synthetic skills, and in reproducing what they have previously
learned from experiences, as well as the ability fo make decisions in
classitying color groups and their associated colors, and in creating
linear artistic motifs or ones inspired by any form of arf, exceeds

(40%), which is a considerable percentage.



- Personal InterviewThe researcher conducted personal interviews with 50
feachers (male and female) from the preparatory stage, teaching subjects
such as (Art FEducation — English lLanguage — Arabic lLanguage —
Mathematics), fo understand students' responses to questions that assess
creativity and innovation skills, the ability fo reuse their previous
experiences, and apply them fo other subjects. Additionally, the questions
assessed inference, deduction, critical thinking numerical fluency, and
verbal fluency skills. The results were as follows:» Students’ responses fo
cognitive interence questions varied between 50% and 50% depending on

the subject

» Students' responses fo intellectual interence questions vary between 50%
and 50%, depending on the subject.» Students' responses to creativity and
innovation questions in practical subjects vary between 50% and 60%.e
Students' responses to questions about applying their previous experiences
in new educational situations vary between 40% and 60%, depending on the
subject.« Students' responses to verbal fluency questions vary between 55%
and 70%, depending on the fopic under discussion and their background
knowledge.» Students' responses to shape drawing fluency questions vary
between 55% and 55%, depending on the subject and their background in

drawing shapes including composition, dimensions, and other aspects.

This indicates that the proportion of female students suffering from
deficiencies in higher-order thinking skills ranges between 40% and 50%,

and there is a need to develop these skills in them.

Recommendations of the following conferences:

- The 45" ANNUAL Interninational Conference On Ciritical Thinking. (3”’ -

27" July/2025 ). The Foundtion For Critical Thinking Louisville



- Jalt CTSG. Critical Thinking in The Classroom.(August 32024 ). Campus.

- Developing Minds.(14" february,2025). SFUHARBOUR CENTER. -

- Developing thinking skills. (16:14 /10 /2022). Jeddah.

- The Third Arab Conference on Thinking Creativity, and Innovation.

(22/5/2019). Jordan.

They pointed out the presence of deficiencies in higher-order thinking
skills among some learners and the necessity of addressing this issue, while
proposing some educational and technological solutions and strategies fo
solve it. [ recommend several of them using electronic games in assessment

and feaching fo develop thinking skills

. Recommendations of the study of each of

(Aritka Mahmudi, 2020). Emphasized the necessity for the Indonesian
government fo use educational strategies that develop higher-order thinking
skills among learners and the necessity for feachers fo use information and

communication technology in developing higher-order thinking skills

- Recommendations from the study (Madi Al-Harmi, Nuha Al-Tuwaireqi,
2025) stressed the need fo employ teachers to use gamification fechniques
in feaching digital skills at all educational levels and the importance of
fraining feachers in designing and using effective gamified learning

environments that enhance learners' skills.



- The study (Yulianita Noursakinah et al, 2023) recommended using digital
games in education and highlighted their importance for providing
enjoyment fo learners, increasing their motivation for learning, engaging
them in learning, supporting attective aspects of learning, and contributing

fo achieving infended learning oufcomes.

Importance of the study:

Thinking skills are considered essential for daily lite, which a person
performs automatically and unconsciously, whether by calculating expenses
or thinking about how fo carry out a specific task, including the steps and
strategies of that task, such as securing daily food and how fo obtain if and
the requirements for obtaining if, efc. Any deficiency in thinking skills
negatively affects a person. Therefore, the study emphasizes raising
awareness among fteaching statf about higher-order thinking skills. The
research in the field of digital games covers their concept, harms, ways to
overcome them, benetfits, spread, soffware and production methods, uses,
types, activities, and educational strategies used in their production. It also
explores the potential fo use these games fo develop higher-order thinking
skills, provides models for instructional design and educational theories
necessary for producing digital games, and keeps up with technological
advancement by infegrating it info educational systems. This enhances

positive attifudes among feaching statf foward using digital games in the



educational process in general and in developing higher-order thinking

skills in particular.

Study Objecftives:-

To examine the impact of digital games on higher-order thinking skills.

- To present the negative effects of digital games and raise awareness on how

fo overcome them.

- To educate fteaching statf about higher-order thinking skills, their
importance, how fto identity existing deficiencies in individuals, and how fo

address them.

- To educate teaching statf about digital games, their benefits, and how fo

utilize them effectively.

- To foster positive attifudes fowards the use of digital games in the

educational process and enhance higher-order thinking skills.

- To encourage teaching statf fto use educational resources and software
available online to practice creating digital educational games that support
the educational process in general and boost higher-order thinking skills in

parficular.

Research Hypotheses and Questions:
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The current study will attempt to verity the research hypothesis (Digital
games do not affect higher-order thinking skills), By answering the main

qguestion

What is the impact of digital games on the development of higher thinking

skills?

The following sub-qguestions:

What are the higher thinking skills?

What are the types of higher thinking skills?
Methods of diagnosing deficiencies in higher thinking skills?
Why is higher thinking skills important?

What are the components of higher thinking skills?

What is the Bloom Higher Thinking Skills Classitication?
What are the causes of the lack of higher thinking skills?
What are the methods of freating deficiencies in higher thinking skills?
What are digital games?

What is the educational design of digital games?

What are the steps to produce a digital educational game?

What 1s digital game production software?
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What is the role of the fun of digital games in feaching and learning?
What 1s the role of digital games in developing thinking skills?

What are the suggested digital activities that are appropriate for the

development of thinking skills?

Study Methodology:

To answer the study questions and verity the validity of the hypotheses, the

current study will follow:
- Descriptive method fo describe the study literature

- Analytical method fo tacilitate studying the problem, understand its causes,

inferpret it, evaluate it, and propose a solution fo that problemStudy
Boundaries:
- Spatial boundaries: Fayoum Governorate
- Temporal boundaries: from 2007 fo 2025
- Human boundaries: Preparafory stage teachers
- Subject boundaries: Study variables
Independent variable: Digital games
Dependent variable: Higher-order thinking skills

Study Tools:
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First. Data Collection Tools. - Observation, Personal Interview

- Second. Measurement Tools

— Higher Order Thinking Skills Scales, used in case of practical application

of applied studies if necessary according fo the study fopic and its objective.

o Creative Thinking Skills Scale

o Critical Thinking Skills Scale

o Metacognitive Thinking Skills Scale

o Higher Order Thinking Skills Scale for the Intellectually Gifted.

2 — Digital Learning Enjoyment Scale

3 — Digital Game Usability Scale

Previous studies:

Scientists and economic researchers have confirmed that the
knowledge economy is currently considered an element of wealth, and
fechnological advancement is a criferion for assessing and elevating
societies. Therefore, governments have allocated a dedicated area of
attention fo it. One of the modern ftields in the knowledge economy is digital
games, where digital games account for 78% of technology users according
fo a report. The dictionary (Renzo, Cobillos, 2020, 1) defined digital games

as "those games that are practiced through a set of electronic devices, which
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are connected fo cyberspace.” A study (Mahitab Ahmed Al-Tayeb, 2021,
54:60) referred fo digital games as a learner-cenfered learning method or
style in which learning is associated with enjoyment and is carried out
through the learner's practice of a set of digital activities via digital device
environments such as compufters or mobile devices using their various
technologies, protocols, media, and effects fo different degrees, such as sound
in its levels, images of various types, and colors. And the degree of its
infensity... efc., of eftects fo convey information fo the learner and clarity
ditferent concepts and experiences for them in a correct way, achieving their
educational purpose within the game environment only. As I mentioned,
their effectiveness in teaching and learning for those with difficulties in

learning mathematics. The researcher also defines digital games.

In terms of fools and ftechnologies: If involves using modern
technology, whether computers or mobile devices such as smartphones and
tablets, fo present and create technological environments with various
tfechnological activities. In ferms of learning style: It is a dynamic virfual
technological learning environment that provides individual or group
learning patterns - in multiple technological forms - centered on the learner.
The learner plays either an interactive role or a participant role. It allows the
learner to repeat the game multiple times and improve learning oufcomes

during the game through the media, strategies, and reinforcement methods

14



it offers. In ferms of ifs use in education: If is the use of modern
communication technology media and capabilities fo create an enjoyable
and easy-to-use learning environment centered on the learner, accessible
anytime and anywhere, without requiring high cost. Its production considers
the purpose, user characteristics, educational theories, feaching strategies,
and appropriate reinforcement and feedback methods suitable for the user
and the purpose, given the potential of digital games through digital device

protocols and media.

(Amal Hamdan, Fras Tayseer, 2021, 26) classitied digital games
into games (fun and excifement, educational and educational, infelligence),
while (Mahitab Ahmed Al-Tayeb, 2021, 80) divided digital games in ferms
of their use intfo games of the invader and warrior for the purpose of
achieving pleasure through competition, manager games for the purpose of
employing their skills fo acquire new skills and experiences, fun and
enfertainment games, participant games through which the game user
parficipates in the game through characters available within the game
"Avatar” and competes and challenges using the character. SOME PEOPLE
WERE INTERESTED IN STUDYING DIGITAL GAME PRODUCTION
SOFTWARE, AS (DIGITAL STOCK, 2024) POINTED TO A GROUFP OF
DIGITAL GAME PRODUCTION SOFTWARE, INCLUDING WHAT IS OPEN

SOURCE AS AN ENGINE (UNITY-UNREAL ENGINE) AND WHAT IS AN OPEN
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SOURCE TOOL (TWINE), AND ONE OF THEM IS AN OPEN-SOURCE
PROGRAM ~ WITH CODES FOR GAME PRODUCTION (BLENDER-
AUTODESK3DSMAX - MAYA).( AmthaalHadi, 2023,320) with the steps of

producing a digital game and explaining them in the following steps:

v’ Determining the field of use of the game (recreational, political,
educational, health, cultural, commercial... efc.)

v’ Define the purpose of the game

v Determine the category of users of that game and their personality
fraits

v Determine the confent of the game on paper

v' Defermine the activities and strategies that will be used in the
game

v’ Preparing and preparing game confent digitally using digital
multimedia through the use of production software or through the
available online

v’ Programming the game and converting it info a digifal image
using codes or using digital game production software available
online such as Scrath for the production of digital two-game
Lames.

v Submif if fo the compefent authorities for evaluation and

determine its validity
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v’ In case of its validity and approval for its use through the use of
special criteria for that
v Determine how fo publish online or in any other way that suits the

purpose of that game.

For an educational digital game fo achieve its infended purpose and
results, it must follow the methodology of educational systems in ferms of
selecting the appropriate instructional design and relevant learning theories.
A study by (Mona Al-Azmi, 2019; Sarah E. Brand!, 2024; Mostata Jawdat,
2024 & Hanaa Zayed Al-Omari, 2022; Anya S. Evmenova, et al, 2024;
Zhang, Ling; Carfer, Richard Allen, Jr.; Basham, James D.; Yang, Sohyun,
2022) indicated the suitability of the Universal Design for Learning (UDL)
instructional design and its principles for technological instructional design
as mentioned by the CAST Cenfter for Applied Special Technology, which

include presentation, engagement, action, and expression.
- Diversity of presentation methods REPRESENTATION

- Diversity of inferaction and participation methods within the

environment ENGAGEMENT
- Diversity of expression methods EXPRESSION

This confirmed his inferest in the individual differences of learners, the

use of media and inferactive media, and his enjoyment of either individual
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or collaborative learning, atfention fo users' opinions, ease and low costs,
accessipility, user data confidentiality, connectivity and communication,
along with the availabilify of continuous assessment and appropriate

feedback for each individual according fo their abilities and inclinations.

As indicated by the study (Nabil Jad Azmi, 2001, 12.11), the following
modern learning theories are used for the production of technological media
that are infegrated info communication fechnology tools (constructivist,
minimal multimedia boundary model). Meanwhile, the study (Mohamed
Saeed Al-Eklebi, 2021, 70.74) pointed fo the following learning theories as
those relied upon by developers fo create their digital games (sifuated
learning, authentic learning, socio-cultural learning). Additionally, the study
(Imad Awadboq, 202 1; Qasim bin Abdullah, 2023, 201.202) highlighted the
connectivism theory as one of the most important modern digital learning

theories.

The researcher concluded from the study of (Ingy Khairt, 2020, 1686;
Ardiyati & Dasilva, 2020; Nursakinah, et al., 2023, 204-209; Ibrahim Abbas
Al-Zuhairi, Ahlam Qutb, 2024) the following positives of digital games.

First, there are health benefits as it allows the acquisition of skills and

valuable information in the field of health and how to maintain it, such as
learning some sports skills or proper nutrition systems for diabetic or obese

patients, etc.

18



Secondly, psychological benefits, through which certain skills can be

developed, such as understanding or perception, and other thinking skills, or

addressing some psychological problems such as attention disorder.

Third, educational benefits include developing certain language skills,

developing motor skills, developing mental abilities, or allowing the user to
discover their level in a particular skill or field and track their progress in
that skill or field, increasing the user's motivation to learn, and clarifying

misconceptions the user may have about the game.

Fourth, social benefits, as it can help develop communication and

interpersonal skills or teamwork and collaboration through group games.

Fifth, security benefits include developing self-defense skills, how to detect

and avoid cyber thefts, using simulation and modeling strategies for
dangerous or deadly situations or skills such as flying, or knowing
information about natural disasters and how to act during them, etc. from

various risks.

However, despite these positives, the researcher concluded from the
study of (Lutz et al., 2020; Saad, Neveen, 17, 2023; World Health
Organization, 2023; Susan EIShamy, 2023; Youling Li, 2024) the following

harms of digital games.

Educational harms include (disruption of the user's cognitive structure,

confusion in the user's conceptual framework, distraction, impairment in the
user's thinking skills, impairment in perception of all types, difficulties in the
user's problem-solving techniques, disruption in the user's conceptual

framework, formation of misconceptions in the user)

Health and Psychological Safety Damages
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Health damages include (vision problems such as nearsightedness or

farsightedness - spinal problems - hand joint or muscle problems - increased
adrenaline levels in the body). To address this issue, it is advised not to
overuse technology and to educate individuals on proper sitting posture while

using the digital devices available to them.

Psychological damages include problems resulting from the use of digital

games, such as damage to thinking skills, addiction to digital games,
neglecting one's personal responsibilities whether they are health-related like
personal hygiene and nutrition, or social responsibilities like integrating with
the surrounding community. It can lead to introversion that may reach the
point of disconnection from the world and even cause psychological
disorders, frustration and depression due to exposure to games that surpass
the user's level and use high-degree bullying and ridicule methods, addiction
to digital games and withdrawal symptoms requiring therapeutic programs,
sleep disturbances and anxiety, negativity, development of aggressive
behavior in the game user, and acquiring harmful behaviors through the game
environment such as learning cheating and theft. To address this problem,
parents should monitor their children, advise against using technology for
more than three consecutive hours daily, encourage engaging in activities and
hobbies, participating in household chores like cleaning the room or personal
laundry, socializing, and avoiding introversion through excessive use of

technology.

Security risks include the lack of confidentiality of user data, exposure of this

data to cyber theft or threats, cyberbullying, and online enticement. To
address this issue, technology users should be educated on how to deal with
these problems by reporting them early or by not responding to them from the
start., Which prompted the researcher to study digital games and their impact

on the higher-order thinking skills of middle school students.
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The Importance of Digital Games for Education

Sharkel et al.,2023 ;Amal Al-Oufi, Firas Ayasrah, 2022, 21; Nursakinah
et al., 2023, 204) indicated that digital game activities have a positive impact
on learning outcomes for their users, as they can be used to develop users'
psychological skills, such as visual thinking skills. In addition, they have the
ability to motivate users and capture their attention to continue playing the
game, which helps improve their learning outcomes and achieve a sense of
joy and enjoyment, leading to increased academic achievement. Furthermore,
they develop other psychological aspects such as self-regulation or
responsibility, providing a pleasurable learning experience for the learner,
which enhances their motivation to learn due to the rewards, techniques, and

media they contain.

For digital games to achieve their purpose, they must meet two conditions:

usability and the enjoyment of learning (Naglaa Zeinhom, 2025).

Researchers have also focused on studying the characteristics of digital
games, as studies by (Khaled Mamdouh Al-Azi, 2020, pp. 52-53; Andre, F.,

and All, 2022) pointed to the following characteristics of digital games:-

Interactivity - Accessibility - Connectivity - Feedback - Flexibility and ease of
use - Distribution - Feedback - Continuous assessment - User data privacy -
Attractiveness - Security - Personalized learning considering individual
differences among users - Multi-media and stimuli within a single game -
Multiple strategies within a single game - Clear and verifiable objectives -
Self or group competition - Positive reinforcement, negative reinforcement
with feedback availability - Availability of user instructions. Some also
focused on clarifying the components of digital games, as both (Khaled
Mamdouh Al-Azzi, 2020, 52:54; Mohamed EIl-Sayed EIl-Naggar, 2019,
1232:1233) clarified the components of digital games in:
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Fixed and animated graphics and shapes, multimedia, awards and badges,
and leaderboards, 2D and 3D interactive graphic screens, data presented
through the game, digital activities offered through the game environment for
the user to perform while using it or apply in their life or environment after
engaging with the game, with Khaled Mohamed EI-Ezzy emphasizing
technical creativity as a fundamental element and component of digital
games. Also, Mahitab Ahmed (2021, 78) enumerated the components of

digital games as (graphics, sound, interface, story).

Researchers have focused on studying digital educational activities aimed
at developing higher-order thinking skills. According to Amal Hamdan
Hammoud and Firas Taysir Ayasrah (2021, 19:24), digital learning activities
are defined as a form of directed digital games intentionally prepared by
educators, then tested and standardized for their effectiveness and efficiency
for the intended purpose, and subsequently guiding users to use them to

achieve an educational objective.

As all of them indicated (Youbi Nabila, 2015, pp. 156-157; Najeh
Massad Abu Al-Diyar, 2017; Fathi Mostafa Al-Zayat, 2017; Abdel Azim Sabri
and Osama Abdel Rahman, 2016, p. 90; Adel Mohamed Al-Adl, 2016, pp. 146-
149; Sherine Mohamed Ahmed, 2018, pp. 29-31), activities such as multiple-
choice, arrangement and classification, word formation, matching each part
with its corresponding elements, completion activities, oral expressions,
assigning a title to a piece, summarizing, commenting on a listened or read
piece are considered activities to develop mental and thinking skills in
addition to probing and open-ended questions, as well as causal and
reasoning questions that require deducing and inferring from the provided
data. A model illustrating some of these strategies is presented in the third
and final chapter of the study.
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A study (Iman Saber, Ibtisam Ayed, 2023, 22) confirmed the positive
relationship between the use of technology-based media that rely on the
learner's senses for receiving information, such as video, text, etc., and the
progress and achievement it brings, which creates a sense of enjoyment

during and after its use. Additionally, scholars pointed out.

As scholars have pointed out, digital games play a role in developing
learners' thinking skills. (Maheetab Ahmed, 2021, p.79) revealed the
effectiveness of problem-solving strategies in enhancing the mental skills of
students with mathematical learning difficulties by developing their geometric
concepts using educational games and their capabilities. The study by
Mohamed EI-Sayed El-Naggar (2019, p.1227) confirmed the effectiveness of
digital game stimuli in developing the cognitive and performance aspects of
web design skills and visual thinking skills among preparatory school
students. Likewise, the study by (Amal Hamdan Hamoud, Taysir Mohammed
lyasra, 2021) highlighted the effectiveness of digital game activities in
Improving cognitive achievement and cooperative learning skills in the
science curriculum. Based on these results, the study recommended focusing
on employing digital game activities designed for teaching sixth-grade female
students in the science curriculum, and it also recommended... By creating a
digital repository for producing and sharing educational digital game
activities in the science curriculum for sixth-grade female students, with free
access provided to sixth-grade teachers to benefit from it., The study by
Badriya Al-Tuwaiher (2017) confirmed the effectiveness of using paper and
electronic educational games on achievement and the growth of creative
thinking among fourth-grade students in Hail. Likewise, Madi Al-Harbi and
Nuha Al-Tuwaireqi (2025) confirmed the impact of gamification elements in
the e-learning environment on developing higher-order thinking skills in the

digital skills curriculum for fifth-grade female students in Jeddah. The
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research aimed to measure the effect of varying gamification elements (levels)
in the e-learning environment and their impact on developing higher-order
thinking skills in fifth-grade female students. In the city of Jeddah, the two
researchers recommend the need to direct the attention of teachers to
employing gamification techniques in teaching digital skills across all
educational levels, and to focus on training teachers in designing and using
effective gamification-based learning environments that develop learners’
skills. A study confirmed the effect of using digital games in developing
creative thinking and problem-solving skills among students with
mathematics difficulties in Kuwait. The study aimed to test the effectiveness of
a games program. Digital games as an approach to improving some creative
thinking and problem-solving skills among students with math difficulties.
Both (Iman Said Abdel Baqi, 2023, 26-27; Yulianita et al., 2023, 205-208)
pointed to the role of digital games in developing learners' thinking, creativity,
and analytical skills. Also, a study (Noh Hussein Abdo, 2025) indicated the
effectiveness of electronic games based on digital platforms in developing
certain grammar thinking skills for fifth-grade elementary students. A study
(Imad Abu Sarie Hussain et al., 2025) confirmed the effectiveness of digital
games in teaching science to enhance divergent thinking skills among middle
school students. Another study (Khaled Khowiled, 2025) confirmed the
effectiveness of using internet games in developing critical thinking skills
among middle school students in the digital technology course. A study
(Ahmed M. Mansor et al., 2021) focused on understanding the importance of
Digital games technology in developing higher-order thinking skills among
learners, as the study (Bourke, B., 2019) confirmed the effectiveness of using

digital gamification in developing higher-order thinking skills.

Researchers have also paid attention to studying the impact of digital

games on developing the teaching skills necessary to enhance learners’
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higher-order thinking skills. The study by Iman Naif Al-Najadat, Ahed Hani
Al-Musayyidin, Amal Adnan Abu Hilalah, Ikhlas Abdullah Krishan, and Maha
Aaid Huymel (2024) recommended the importance of focusing on modern
technologies and implementing them in the educational process, emphasizing
the preparation of training sessions and workshops to enable teachers to
utilize them. It also stressed the need to improve the educational environment,
allowing all parties involved in the educational process to practice and apply
modern educational technologies, as well as the necessity of supporting
students to enable them to be creative and excel, which in turn contributes to
Achieving educational objectives: The study by (Ingy Mohamed Tawfik, 2011)
aimed to equip first-year preparatory students with some critical thinking
skills and computer handling skills through the use of educational software
based on animated graphics in teaching Chapter Two, which is included in

the Windows XP computer book for first-year preparatory students.

As the studyof (ArifkaMahmudi, 2020) recommended by, training
individuals and teachers to use modern technology and employ it in education
Is necessary, in addition to developing books, curricula, and study materials

to keep up with the times and its requirements.

Researchers have focused on developing scales to measure higher-order
thinking skills. Zainab Shaya Ismail, Mohamed Fouad Abdel Salam, and
Tehani Mohamed Osman Muneeb (2024) aimed to construct a higher-order
thinking skills scale for intellectually gifted individuals. Safaa Mohamed
Khair (2022) provided an Arabic version of the Torrance Creativity Scale,
which includes seven subscales measuring three creative thinking skills:
fluency in its types, originality, and flexibility. We will also discuss Sabah
Ayesh's scale (2021), which is an Arabic translation of the Watson-Glaser
Critical Thinking Appraisal based on the modern psychometric theory of

Rasch's one-parameter model. The scale includes 34 items divided into five
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dimensions that measure critical thinking skills: inference, recognizing

assumptions, deduction, interpretation, and evaluation of arguments.

Nasser Al-Anizi (2023) presented an Arabic version of the Metacognitive
Thinking Scale, which was reviewed and validated by specialists to measure
metacognitive thinking skills. The scale includes three dimensions: knowledge
organization, knowledge of knowledge, and knowledge processing. Najla
Zainhum (2025) pointed out the role of digital games in developing deep
thinking skills. Additionally, a learning enjoyment scale was presented for

individuals with attention difficulties.

Iman Saber and Ibtisam Ayed, 2023, 22; Bourke, B., 2019) The
effectiveness of digital games in developing higher thinking skills to their
advantages, characteristics and capabilities in terms of making them
available for the use and display of various media such as text, image of all
kinds, video and sound, and different and diverse effects in one game
according to pre-prepared educational standards that the developer takes into
account during his production of the game, in addition to the use of various
reinforcement methods that are subject to and designed according to special
conditions and standards that suit the content of the game and the
characteristics of its users., Its preparation and production are according to
educational and technological learning theories. As noted by (Yulianita et al.,
2023, pp. 205-220), games have benefits in the media and strategies used to
improve learning outcomes and the personality of the user. They result from
stimulating elements and modern technological educational strategies that
attract the learner, allowing them to determine their level and weaknesses,
how to strengthen them, and to identify what they have achieved and results
obtained. They also develop self-confidence, self-reliance, acceptance of

winning and losing, the ability to correct mistakes through repeated play,
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training in self-organization, and nurturing the enjoyment of learning, which

increases motivation to learn.

Regarding the role played by higher-order thinking skills in the process
of information processing, application, and utilization in an individual's life,
many researchers have studied them. Maimun Asha Lubis (2022, p.24)
defined them in relation to education as the way learners access information
by asking teachers questions about the topics studied. Teachers are
considered the benchmark for verifying the purpose of learning in this case,
which is the learners’ ability to answer the teacher's questions correctly and
comprehensively, demonstrating their understanding of the studied
information. Furthermore, Zainab Al-Shiyah (2022, p.278) described it as a
complex thinking approach that generates a set of solutions. It serves as an
umbrella encompassing various thinking skills such as systemic, logical, and
creative thinking skills. Zainab Al-Shiyah (2024, p.28) classified them
accordingly Higher-order thinking skills include skills such as observation,
description, organization, questioning, critical thinking, problem-solving,
data loading and modeling, making predictions, categorization, sequencing,
application, and evaluation. Meanwhile, a study by LingyUanKong, Xitao,
and Robert (2023, 1:3) classified them into skills such as critical thinking,
creative thinking, and metacognitive thinking. Al-Azab Muhammad Zahran
(2018, pp. 177-183) pointed out strategies to develop higher-order thinking
skills through training learners in inquiry, reasoning, accepting the opinions
and perspectives of others, teamwork skills, and training the learner to
organize their information using questions of all types and guidance models
for the learner, Methods to enhance positivity, engaging and attractive
methods and media for the learner to receive information and perform

cognitive processes on it, in addition to:
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0 Providing learners with the opportunity to consult and discuss a
particular problem or idea within school discussion circles using

questions about that problem or idea
0 Giving the learner the opportunity to make decisions.

The study by Mohamed El-Sayed El-Naggar (2019, 1227) confirmed the
relationship between visual thinking skills and higher-order thinking skills
and their importance for the full development of higher-order thinking skills,

as they are considered a prerequisite for their occurrence.
From the above, the researcher concluded

The following results:-

v Excessive use of digital games causes social, psychological, and
behavioral problems such as violence, as well as health issues for their
users.

v Inadequate parental supervision regarding what their children are
exposed to or the games they play online, ensuring they are free from
any bullying methods, violations, or the promotion of destructive ideas
and behaviors, such as teaching digital fraud and hacking, and free from
harmful ideas like the Blue Whale game that led to the suicide of some
users.

v’ The effectiveness of digital games in developing thinking skills.

v The effectiveness of modern technology in raising awareness of higher-
order thinking skills and developing digital game production skills for
teaching staff.

v The weak scientific skills among some teaching staff regarding higher-
order thinking skills and the need to raise their awareness, training them
on how to produce and implement digital games that foster the

development of higher-order thinking skills in the educational process.
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v There is a positive correlation between the use of sensory technological
teaching methods, such as text, images, videos, etc., and the development

of thinking skills among learners who use technology in education.

The following recommendations:-

o Activating the role of digital technology in educating faculty and
parents about higher thinking skills, their importance, benefits,
types, and requirements for their development among learners.

o The use of digital technology through the Infernet and the social
networking sites available fo the faculty in developing their
knowledge of the methods of measuring thinking skills,
measuring them and ways fo treat their deficiencies, in addition
fo fraining on the production of digital games fo develop the
higher thinking skills of their learners.

o Using the scientific resources available online by the faculty fo
learn about the most important educational theories and
educational designs needed fo produce educational digital
Lames.

o The need to develop positive attifudes fowards the use of digital
games in the learning process among both parents and teaching
statf.

o The necessity of using digital fechnology and the social
networking sites available fo Infernef users in raising awareness
of the harms of digital technology and how fo overcome them,
such as how fo overcome the health damages resulting from an
improper session wWhile using a computer or mobile phone, and
clarifying the conditions and how fo have a healthy session. efc.

of damages and guidelines.
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