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Abstract — The gamified computational thinking
platform with Al prompt engineering was fabricated
with the concepts of online learning technology and
artificial intelligence technology, combined with the
theories of systems approach. The said platform is also
intended for use as a supporting tool for self-learning
by doing, in which learners are able to interact and
have conversation with others promptly through their
mobile phones anywhere all the time. In addition, the
learning process within this platform is systematically
synthesised with the integration of computational
thinking concepts and gamification mechanisms, which
is said to improve problem-solving skills and digital
literacy. The main objective of this study is to see the
learning outcomes of learners after getting the
enhancement of problem-solving skills and digital
literacy after learning with the gamified computational
thinking platform with Al prompt engineering.
According to the results above, it can be clearly seen
that the computational thinking platform with
gamification using prompt engineering is composed of
all required components and learning processes and it
can be applied to promote learners' problem-solving
skills, which are considered very necessary for the 21st
century learners since these skills can enhance
education quality and can support the learning styles
in today’s digital age.
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1. Introduction

The Office of the Basic Education Commission,
Ministry of Education, has been relying on the
frameworks and guidelines initiated by the 12th
National Economic and Social Development Plan,
and the National Scheme of Education B.E. 2560 —
2579 in the development of the more appropriate and
efficient curricula. The main goal is to develop
human beings, the most important resource of the
nation, so that they are well-equipped with creative
ideas, logical thinking, and systematic thinking. It is
also expected that the improved curricula can help
them analyze problems or situations carefully and
thoroughly, and can be applied in daily life [1].
Education in the New Normal style places great
importance on digital environments because it is
considered a mechanism needed to head towards
Thailand 4.0. In order to move towards Thailand 4.0,
education management must be consistent with
learners’ behavior in the current contexts and
meanwhile support the future contexts of learners of
new generation education.

The learning management in the 21st century is
the management of education with an intention to
develop students’ learning skills and innovation skills
so that they can be well prepared to face the
challenges of dynamic world. Technologies,
therefore, play a key role in the creation of learning
methods that emphasize creativity, collaboration and
problem solving [2]. Looking into the educational
perspectives, digital technologies have brought about
significant changes in the behaviors of learning
because the people of all ages and vocations can use
these technologies to open for more opportunities
and to encourage their lifelong learning), which can
lead to the continuous progress towards the goals
regardless of time and place [3]. All of these will
result in an improvement in the quality of education
that offers unlimited access to information sources
for Thai people.
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This research was carried out based on the
relevant theoretical frameworks and researches in
order to study the approaches that can promote
problem-solving skills and digital literacy, which are
important for learners in the 21st century. In addition,
the learning characteristics based on these skills are
corresponding to the learning styles of Education 4.0.
To find out to what extent the computational thinking
platform with gamification using prompt engineering
is able to promote students’ problem-solving skills
and digital literacy, especially those in the secondary
schools in Thailand, this study includes the following
objectives:

OB1: To synthesize the theoretical frameworks
and the researches that support problem-solving
skills and digital literacy after leaning with the
gamified computational thinking platform with Al
prompt engineering.

OB2: To develop the gamified computational
thinking platform with Al prompt engineering.

OB3: To study the outcomes of problem-solving
skills and digital literacy gained from the gamified
computational thinking platform with Al prompt
engineering.

The hypotheses of this study are established on
the basis of the outcomes of problem-solving skills
and digital literacy gained from the gamified
computational thinking platform with Al prompt
engineering; thus, the research hypotheses are
established as follows:

H1: The quality of the gamified computational
thinking platform with Al prompt engineering is at
high level.

H2: The learning achievement score after
learning with the gamified computational thinking
platform with Al prompt engineering is better than
before learning with statistical significance level of
0.01.

H3: The score of problem-solving skills after
learning with the gamified computational thinking
platform with Al prompt engineering is at good level.

H4: The score of digital literacy after learning
with the gamified computational thinking platform
with Al prompt engineering is at good level.

2. Systematic Review

To study the outcomes of problem-solving skills
and digital literacy gained from the gamified
computational thinking platform with Al prompt
engineering, the theories below were cautiously
analyzed so as to acquire the concepts that are related
to this research.
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2.1. Problem Solving Skills and Digital Literacy

Problem-solving skills refer to cognitive activities
that are considered the highest level of complex
thinking and perception, and also involve the use of
all cognitive abilities. Everyone who performs
problem-solving activities must use his or her
memory, perception, reasoning, conceptualization,
language, emotions, motivation, self-confidence, and
situation control at the same time in order to identify
the real causes of problems and define the clear
approaches and steps for solving the said problems,
which will eventually lead to the step-by-step
problem solving until receiving the tangible results
[4]. Therefore, problem-solving skills are regarded as
thinking processes for seeking ways to solve any
obstacles in order to achieve the goal of solving
specific problems successfully.

In reference to the study of related theories and
researches [4], [5], [6], [7], the problem-solving
process can be summarized into 5 steps as follows:
(1) Understanding the problem: This step is about the
analysis and interpretation of the problem that occurs
in order to clearly identify the causes and effects of
that problem, which can be done by asking questions
and considering various aspects of the said problem.
(2) Exploring the problem: It is the examination and
analysis of the problem with an attempt to realize the
real causes of the problem to be solved. (3) Set up
plans to solve the problem: This step is concerning
the determination of clear approaches and steps to
solve the problem, which will help manage the
problem in a more effective manner. (4) Solve the
problem: This refers to the implementation of the
problem-solving plans with an intention to solve the
problem effectively. (5) Summarize and evaluate the
problem solving: It is the analysis and verification of
the effectiveness of the problem-solving actions. The
main objective of this step is to learn from what
happened and further develop the future tasks.

Digital literacy refers to knowledge and skills
related to the use of digital media, communication
tools, or networks to search, create, and utilize
information in an intelligent, thoughtful, accurate,
and ethical manner. Digital literacy has become a
significant pillar in education because it provides
opportunities for learners to think, communicate, and
work regardless of place and time, which has an
effect on their learning success. So, the educational
environments that include digital literacy skills can
encourage learners to use these skills to develop
themselves and produce efficient works through
digital technologies and devices in various contexts

81, [9].
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2.2. Prompt Engineering

Prompt engineering refers to artificial intelligence
that focuses mainly on the creation of new data or
contents automatically by means of models and
algorithms  without human control.  Prompt
engineering is able to learn from existing data and
produce new works by using advanced mathematics
and statistics combined with the knowledge of data
management and programming [10]. Besides, prompt
engineering is an important process to communicate
with the models using Al language in order to
acquire the desired and high-quality results [11]. This
process involves the invention and customization of
commands or questions input into the Al system with
an aim to have Al respond with accurate and clear
data relevant to the desired topics.

The researchers relied on the learning platform
“AlThaiGen” [11], which is designated for learning
about the use of Al. Learners are able to learn by
themselves with this platform since the contents
therein are concise and easy-to-understand, and there
are some activities for practice as a programming
tool to promote learners' problem-solving skills and
digital literacy.

2.3. Computational Thinking

Computational thinking process is a step-by-step
approach for finding solutions that can be applied by
individuals or through a computer. Computational
thinking is considered as varied formats of problem-
solving processes, such as logical priority, data
analysis, step-by-step creation of solutions, and
decomposition, all of which can be used to cope with
complex problems [12]. Referring to the guidelines
above, "computational thinking" is a cognitive skill
for solving complex problems by decomposing them
into small steps, then organizing and designing steps
to find out solutions by means of analytical thinking
and logical thinking. Thereby, the designed problem-
solving steps should be tested in a systematic manner
for further improvement, and this shall further lead
the problem-solving methods that can be
implemented  efficiently [13], [14]. Besides,
computational thinking will enable learners to have a
sequence of thinking methods that can produce
effective results; and this can also be applied to solve
problems in different situations in their daily life.

2.4. Gamification Theory
Gamification refers to the style of learning that

uses the game mechanisms to provoke and persuade
students to learn via digital learning platforms.
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The knowledge contents are presented and taught
in the formats of game simulations, and this method
is believed to reduce pressure, add more fun, and
increase learners’ engagement in learning including
their efficiency in remembering the contents [15],
[16].

For this reason, gamification is a teaching
technique that applies the basic principles of game
mechanism in the instruction management and
learning activities in order to stimulate learners’
interest in learning and eagerness to participate in
learning in a challenging and fun atmosphere. This
concept can increase engagement among participants
and allow them to practice skills while having fun in
working with others. This study is consistent with the
concept that gamification as the application of main
components of games to motivate learning [17]. To
illustrate, response behavior of learners is provoked
by game mechanisms. Response behavior refers to
the response to basic human needs, such as desire of
rewards, need for recognition, eagerness to achieve
success, need to express oneself, need for victory in
competition, etc. A variety of game mechanisms
often applied in learning to arouse learners include
points, achievement badges, levels, goals, virtual
rewards, leaderboards, etc. It is expected that the
gamification mechanisms mentioned above can
increase interest and add more fun to learning
atmospheres, enabling learners to achieve success in
a more rapid manner [18].

In reference to the review of the theories,
concepts and literatures that are related to this study,
the researchers have found out some significant
findings for wuse in the development of the
computational thinking platform with gamification
using prompt engineering, the purpose of which is to
study the outcomes of problem-solving skills and
digital literacy. The emphasis is placed on the
combination of artificial intelligence technology with
learning models in such a way that it can support the
21st century learning, enabling learners to review
lessons anywhere and anytime by means of self-
learning. Furthermore, there is an effort to enable
learners to develop their thinking skills, memory,
understanding, and abilities to use digital
technologies, all of which are regarded as the vital
skills that promote problem-solving skills and digital
literacy for learners in today's learning society.

3. Research Methodology

This research is intended to focus on the study of
perspectives towards the improvement of problem-
solving skills and digital literacy with the gamified
computational thinking platform with Al prompt
engineering. Thereby, the research methodology can
be summarized as follows.
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3.1. Research Design

The study of perspectives towards the
improvement of problem-solving skills and digital
literacy with the gamified computational thinking
platform with Al prompt engineering was conducted
with pre-experimental research method using only
one group pretest/posttest design. The objective
thereof is to find out to what extent the gamified
computational thinking platform with Al prompt
engineering that was fabricated herein can improve
problem-solving skills and digital literacy among the
high-school students in Thailand.

3.2. Sample Group

The research participants are divided into 2
groups. The first one comprises 9 specialists chosen
by means of purposive sampling and they gave their
consent to do the quality evaluation form. These
experts come from various institutions and they are
specialized in researching and developing the
instruction platforms and systems with at least 10
years of experiences. The other group includes 32
students of Wang Nam Yen Wittayakhom School,
who have been selected by means of cluster
sampling. These students are at grade 9, studying in
semester 2 of academic year 2024, and all of them
are enrolled in “Computing Science Course”.
According to educational ethics, both groups were all
protected in terms of confidentiality and anonymity.

3.3. Research Tools and Data Analysis

The research instruments used in this study
comprises: (1) The gamified computational thinking
platform with Al prompt engineering; (2) The
evaluation form (5-level rating scale) on the quality
of the platform; (3) The measurement form (multiple
choice of 4 alternatives) used to measure the learning
achievement of the students before and after learning
with this platform. The form contains 80 items
consistent with the behavioral objectives (cognitive
domain) and classified into 3 stages for measurement
[19], i.e., remember knowledge, apply knowledge,
and transfer knowledge; (4) the evaluation form (4-
level rating scale) on problem-solving skills for use
in authentic assessment; and (5) the evaluation form
(4-level rating scale) on digital literacy for use in
authentic assessment.

The statistics used to analyze data are mean,
standard deviation, and t-test dependent [20]. All of
the evaluation forms in this research were proved by
the experts in order to ensure their validity and index
of item objective congruence (IOC) before being
applied in the survey with the research participants.

TEM Journal —Volume 14 / Number 4 / 2025.

All the participants were asked to feel free to
make decision and the researchers ensured that the
information that the participants had given would not
be made public and could not be employed to
identify their identities.

3.4. Procedure

The study of perspectives towards the
enhancement of problem-solving skills and digital
literacy with the gamified computational thinking
platform with Al prompt engineering was carried out
in compliance to the theories and concepts of systems
approach [21], [22], which focuses mainly on the
sequential organization of relationships among
related elements. The methodology of this research
can be classified as below:

Stage 1: Synthesize the theoretical frameworks
and the researches that support the improvement of
problem-solving skills and digital literacy with the
gamified computational thinking platform with Al
prompt engineering. The ultimate goal of this stage is
to set up the research conceptual framework.

Stage 2: Develop the gamified computational
thinking platform with Al prompt engineering. The
researchers applied the theoretical frameworks and
the researches synthesized in the previous stage to
design and develop the gamified computational
thinking platform with Al prompt engineering, of
which the learning process must be able to promote
learners” problem-solving skills and digital literacy.
Also, the researchers utilized the learning platform
“AlThaiGen” [11], which is designated for self-
learning about the use of Al, in this development.

Stage 3: Study the perspectives towards the
enhancement of problem-solving skills and digital
literacy with the gamified computational thinking
platform with Al prompt engineering. This stage is
about the study of the learning outcomes of the
research participants, which include learning
achievement, problem-solving skills, and digital
literacy, with an aim to see to what extent the
platform developed herein can enhance problem-
solving skills and digital literacy of students in
Thailand. The criteria set up in the evaluation on
problem-solving skills and digital literacy are as
follows:

e The score of 15.00 — 20.00 means problem-
solving skills/digital literacy are at very good
level.

e The score of 10.00 — 14.99 means problem-
solving skills/digital literacy are at good level.

e The score of 5.00 — 9.99 means problem-solving

skills/digital literacy are at moderate level.

The score of 0.00 - 4.99 means problem-solving

skills/digital literacy need improvement.
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4. Results

The results of the enhancement of problem-
solving skills and digital literacy with the gamified
computational thinking platform with Al prompt
engineering are corresponding to the 3 research
hypotheses. Thereby, the results acquired can be
summarized as follow:

4.1. The Synthesis of the Theoretical Frameworks

After studying, analyzing, and synthesizing the
literatures and researches relevant to the theoretical
frameworks and the researches that can promote the
improvement of problem-solving skills and digital

Computational thinking

literacy with the gamified computational thinking
platform with Al prompt engineering, the researchers
acquired some guidelines to define the conceptual
framework.

As to the research conceptual framework in
Figure 1, the researchers obtained some theoretical
frameworks and researches that support the
development of problem-solving skills and digital
literacy with the gamified computational thinking
platform with Al prompt engineering. The said
findings include computational thinking process,
gamification ~mechanisms, prompt engineering,
learning achievement, problem-solving skills, and
digital literacy.

Gamification > N

Gamified computational thinking platform

with Al prompt engineering

Prompt engineering - i

| }

Learning achievement

Problem-solving skills Digital literacy

Figure 1. Conceptual framework

Table 1. Synthesis of computational thinking process

Process [12] [23] [24] [25] Result
Problem

identification

Problem v oo v v
decomposition

Pattern v oo v v
recognition

Abstraction v v v 4 v
Thinking 4 4 4 4 4
algorithm

Debugging 4 4
Prediction

Table 1 displays the synthesis of computational
thinking process gained from the related documents
and researches [12], [23], [24], [25], which can be
summarized into 5 steps, i.e., problem
decomposition, pattern recognition, abstraction,
thinking algorithm, and debugging. The synthesis
results of the capacity of all steps in the
computational thinking process are included in Table
2.

Table 2. Results of the synthesis of computational thinking process

Computational thinking process

Desired characteristics

Problem decomposition

The complex problem is decomposed into small parts so that they can be

managed more easily. This decomposition makes it possible to see the said
problem more clearly and it is easier to find out the effective solutions.

Pattern recognition

The patterns or relationships in data or situations are identified and analyzed

for better understanding and for predicting the outcomes more effectively.

Abstraction

The unnecessary details are removed from the data or the problem in order to

see the overall picture and understand the main idea more clearly.

Thinking algorithm

It is about the analysis of the problem in order to find out the solutions in a
systematic manner.

Debugging It is a process of finding and fixing errors in the program so that the program
can function more properly and efficiently.
3210 TEM Journal —Volume 14 / Number 4 / 2025.
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Table 3. Synthesis of gamification mechanisms

Table 4. The quality of the gamified computational
thinking platform with Al prompt engineering

Gamification [26] [27] [28] [29] [30] Result
Story v Items for evaluation Mean
Goal 7 Quality and design
Action space 2 1. Ease and convenience to use 4.78
_ 2. Images and language use 4.78
Curlosity A 3. Fonts and colors 478
Motivation v v v v 4. Compatibility with varied devices 4.89
Scoring v 5. Design of elements in the platform 4.89
Challenge 7 F 7 = T 6. D_esigr_1 of the platform using Al prompt 4.67
Choites pr engineering . .
7. Understandability and integrity of the 4.78
Feedback v platform
Character v 8. Ability of to facilitate learning activities 4,78
Collaboration v v’ v v v using gamified computational thinking
Rules v 7 v v v platform with Al prompt engineering
R S 7 9. Design of t_he too_ls used to promote 4.78
fail problem-solving skills and digital literacy
: e 10. Overall quality and comprehensiveness 4.78
Competition v v
Overall 4.80
Leaderboard v Efficiency and practical application
Time limit v v v v 11. Ability to respond to interactions 478
Rewards v v v v 12. Ability to interact with accuracy 4.78
Level v v v v 13. Ability to function with Al prompt 4.67
engineering
Table 3 represents the synthesis of gamification  14. Ability to display accurate and complete ~ 4.78
mechanisms from the relevant documents and  details B .
researches [26], [27], [28], [29], [30], which consists 15. A_blllty of the gamified computational 4.78
of motivations, challenges, engagement, rules, g:)'lrclli(r:ggsﬁ:ﬁtsform to enhance problem-
competition, time limit, rewards, and levels. 16. Ability of the gamified computational 478
- . thinking platform to enhance digital literacy
4.2. Th_e D_evelopment of t_he Gamified Computatl_onal 17. Feasibility to apply the gamified 478
Thinking Platform with Al Prompt Engineering computational thinking platform in practical
_ The gamified computat!onal thinking platform uos\z/aera” 476
with Al prompt engineering was designed and  “Tota) average score 4.78

developed with the concepts and principles of
computational thinking process, which is composed
of 5 learning steps (problem decomposition, pattern
recognition, abstraction, thinking algorithm, and
debugging), integrated with 8 mechanisms used in
gamification (motivations, challenges, engagement,
rules, competition, time limit, rewards, and levels).

The learning process in this platform is intended
to encourage learners to develop their problem-
solving skills and digital literacy.

Regarding the activities in this platform, which
are designated to promote these skills, the researchers
decided to employ the platform “AlThaiGen” [11] as
a learning support tool because “AlThaiGen”
contains such necessary Al tools as face or image
scan by training Al, code programming with Prompt
Al, simulation of Smart Home with Al, body organ
detection with Al, and simulation of robot control
with Al. The results in this case are in consistent with
the research hypothesis H1. The gamified
computational thinking platform with Al prompt
engineering is illustrated in Figure 2.
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According to the quality evaluation results shown
in Table 4, it is found that overall quality of the
gamified computational thinking platform with Al
prompt engineering, as reflected through the total
mean of all 17 items, is at very high level (mean =
4.78). Once considering separately, the mean of both
“quality and design” (mean = 4.80) and “efficiency
and practical application” (mean = 4.76) is at very
high level, which is compliant with the hypothesis
H1. The aforementioned research results insist that
the gamified computational thinking platform with
Al prompt engineering can be utilized to enhance
students' problem-solving skills and digital literacy
through self-learning by doing and the learning
activities that encourage active communication. The
findings above are in line with the research [31] that
the use of technologies in new ways to create
amusing learning experiences can promote and
support the enthusiasm to achieve the goals, and at
the same time it can foster learners’ engagement and
motivation to learn.
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Figure 2. Gamified computational thinking platform with Al prompt engineering

4.3. Results of the Enhancement of Problem-Solving
Skills and Digital Literacy with the Gamified
Computational Thinking Platform with Al Prompt
Engineering

The study of the perspectives of towards the
improvement of problem-solving skills and digital
literacy with the gamified computational thinking
platform with Al prompt engineering was done with
32 participants who are the students of grade 9 at
Wang Nam Yen Wittayakhom School.

3212

Derived by means of cluster sampling, these
participants were assured to be well protected with
the policies of confidentiality and anonymity as to
educational ethics.

The outcomes of learning achievement score with
the platform were obtained from the measurement
form (multiple choice of 4 alternatives) used to
measure the learning achievement before and after
learning with such platform), in which the questions
are consistent with the behavioral objectives
(cognitive domain) classified into 3 stages for
measurement [19], i.e., remember knowledge, apply
knowledge, and transfer knowledge.

TEM Journal = Volume 14 / Number 4 / 2025.
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This is all to answer the research hypothesis H2.

Table 5. Outcomes of the learning achievement score with
the platform (N=32)

Test Full Mean SD  t-test Sig.
score
Pre-test 40 15.80 3.76  6.20 .00**

Post-test 40 21.70 3.60
** Significant level of 0.01, df = 31

Referring to the score of learning achievement of
the students before and after learning through this
platform shown in Table 5, it is evident that the
students who learnt with the gamified computational
thinking platform with Al prompt engineering have
got higher score of learning achievement. Taking into
account the mean score of learning achievement, it is
obvious that the mean score after learning among
these students (mean = 21.70, SD = 3.60) is higher
than that before learning (mean = 15.80, SD = 3.76).
Hence, it is evident that the gamified computational
thinking platform with Al prompt engineering is able
to promote the students’ learning achievement with
statistical significance level of 0.01, which is in line
with the research hypothesis H2.

The evaluation on problem-solving skills after
learning with the platform were gained by means of
authentic assessment, using 4-level rubric score to
measure 5 aspects of problem-solving skills [4], [5],
[6], [7], i.e., ability to understand the problem, ability
to explore or analyze the problem, ability to set up
the problem-solving plan, ability to implement the
problem-solving plan, and ability to summarize and
evaluate the results of problem-solving process,
which are summarized in Table 6. The results above
are intended to answer the hypothesis H3.

Table 6. Synthesis of problem-solving skills

Table 7. Outcomes of evaluation on problem-solving skills
after learning with the platform (N=32)

Full score Mean SD
20 18.00 0.03

Result
Very good

According to the outcomes of assessment,
conducted by means of authentic assessment, on the
problem-solving skills of the students after letting
them learn wit this platform by means of authentic
assessment, using 4-level rubric score to measure 5
aspects of problem-solving skills in Table 7, it is
obvious that the students’ mean score of problem-
solving skills is at very good level (mean score =
18.00), which is consistent with the research
hypothesis H3.

The evaluation on digital literacy after learning
with the platform were obtained by means of
authentic assessment, using 4-level rubric score to
measure 5 aspects of digital literacy [8], [9], i.e.,
literacy in data analysis and evaluation, media
literacy, computer literacy, internet literacy, and
information and communication technology literacy,
which are summarized in Table 8. The results herein
are designated to answer the hypothesis H4.

Table 8. Synthesis of digital literacy

Indicators Desired characteristics
Ability to Able to identify the causes and
understand the effects of the problem

problem effectively and then find out the

suitable and effective solutions.

Indicators Desired characteristics
Literacy in data Ability to search, use, and
analysis and manage different formats of
evaluation information in an effective

manner and with judgment.

Media literacy

Ability to use different
formats of media and
information effectively,
including the skills and bodies
of knowledge needed to
understand media.

Computer literacy

Ability to use computers and
software to work or manage
information efficiently.

Ability to explore
or analyze the
problem

Able to investigate and analyze
the problem so as to clearly
identify the root causes of the
said problem.

Internet literacy

Ability to use internet
effectively and safely,
including understanding of
how to correctly search,
interpret, and use information
from the online sources.

Ability to set up

Able to establish clear

the problem- approaches and procedures to
solving plan solve the problem.
Ability to Able to put the problem-solving

implement the
problem-solving
plan

plan in practical use so as to
solve the problem efficiently and
then lead to the concrete
outcomes.

Information and
communication
technology literacy

Ability to use information and
communication technology
effectively and properly,
including knowledge and
skills needed to access, use,
and create digital media.

Ability to
summarize and
evaluate the results
of problem-solving
process

Able to analyze and examine the
efficiency of the problem-
solving process.

Table 9. Outcomes of evaluation on digital literacy after
learning with the platform (N=32)

Full score Mean SD
20 18.00 0.01

Result
Very good

TEM Journal —Volume 14 / Number 4 / 2025.
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The assessment results of digital literacy after
learning with the platform by means of authentic
assessment, using 4-level rubric score in Table 9, it is
found that the students’ mean score of digital literacy
is at very good level (mean score = 18.00), which is
consistent with the research hypothesis H4.

5. Discussion

The gamified computational thinking platform
with Al prompt engineering is conducted based on
the concepts and principles of computational thinking
integrated with mechanisms used in gamification.
Furthermore, the researchers also used “AlThaiGen”,
which is a self-learning platform using Al
technology, as a tool to facilitate learning activities to
promote problem-solving skills and digital literacy.

The study of the outcomes of problem-solving
skills and digital literacy gained from the gamified
computational thinking platform with Al prompt
engineering was conducted with pre-experimental
research method relying on one group pretest/posttest
design. The study is aimed to realize to what extent
the  computational thinking  platform  with
gamification using Al prompt engineering can
promote problem-solving skills and digital literacy of
secondary school students in Thailand. The results of
this study show that (1) The quality of the
computational thinking platform with gamification
using prompt engineering is at very high level; (2)
The learning achievement score after learning is
getting better than before learning at statistical
significance level of .01; (3) The outcomes of
problem-solving skills after learning are at very good
level (mean score = 18.00); and (4) The outcomes of
digital literacy after learning are at very good level
(mean score = 18.00). From the results of the study
above, it is consistent with all 4 research hypotheses.

According to the discussion, it is found that the
accordance to the study [32] that the adjustment of
learning styles and the analysis on learners’
behaviors make it possible for instructors to design
the contents and activities in consistence with
individuals’ needs. This can create motivation and
meanwhile enhance learning efficiency, which will
lead to the improvement of education quality
corresponding to the learning formats in such digital
age. Therefore, the policies concerning the
application of artificial intelligence are considered
the main factors to gear up the education strategies
and open up for more education opportunities in the
future.
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Besides, this is also compliant with the researches
[33], [34] that the integration of information
technology and  real-world  communication
technology in order to promote learning for the new-
generation learners can provide them with the
learning experiences in the form of blended lessons
through cloud technology and interactive augmented
reality technology.

The use of current technologies to the full
potential not only enables learners to learn anywhere
and anytime, but also creates challenges in learning
that can lead to the development of digital literacy,
and probably also a learning society.

6. Conclusion

The design and development of the gamified
computational thinking platform with Al prompt
engineering are based mainly on the concepts and
principles of computational thinking process, which
is composed of 5 learning steps (problem
decomposition, pattern recognition, abstraction,
thinking algorithm, and debugging), integrated with
8 mechanisms of gamification (motivations,
challenges, engagement, rules, competition, time
limit, rewards, and levels). It can be clearly seen that
this study can stimulate the students to problem-
solving skills and digital literacy. For the activities in
this platform designated to promote these skills, the
researchers rely on the platform “AlThaiGen” as a
learning support tool since “AlThaiGen” contains
some essential Al tools, e.g., face or image scan by
training Al, code programming with Prompt Al,
simulation of Smart Home with Al, body organ
detection with Al, and simulation of robot control
with Al.

It is obvious, as to the aforementioned results, that
the gamified computational thinking platform with
Al prompt engineering developed in this research
contains such essential elements and the learning
process that it can be used to promote learners’
problem-solving skills. The problem-solving skills
are highly significant for learners since these skills
enable them to think systematically when trying to
solve a problem, and then analyze and interpret the
problem in order to find out the causes and effects of
the said problem. In addition, problem-solving skills
also promote learners to have digital literacy, which
will enable them to make the ultimate use of
technologies, leading to continuous learning.
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