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Abstract
This study aimed to develop and evaluate an online game-based learn-
ing tool via LINE application to enhance English parts of speech skills
among high school students with hearing impairments. The research ob-
jectives were to: (1) develop the online educational game, (2) assess its
efficiency, (3) compare students’ pre- and post-learning achievement, (4)
examine students’ learning progress, and (5) investigate the relationship
between post-learning achievement and student satisfaction. The sample
consisted of 27 high school students with hearing impairments from Surin
School for the Deaf during the first semester of the 2024 academic year,
selected through purposive sampling. Research instruments included the
developed online game, pre- and post-tests, and a satisfaction survey.
Data were analyzed using a dependent t-test, Pearson’s correlation, per-
centages, and mean scores. The development process yielded 8 learning
units and 109 online games. The system demonstrated high function-
ality, with an efficiency ratio of 1.46, exceeding McGuigan’s criterion of
1.00. A significant improvement in students’ post-test scores compared
to pre-test scores was observed (p < 0.05). The average learning gain was
15.59%, which was lower than the hypothesized 50%. A significant posi-
tive correlation was found between student satisfaction and post-learning
achievement (p < 0.05). These findings suggest that the developed on-
line game-based learning tool effectively enhances English language skills
among students with hearing impairments, offering insights into innova-
tive educational approaches for this population.

1. Introduction

English is a global language and is essential for con-
necting ASEAN countries with the rest of the world
(Wuttiwongsa, 2014; Yimon, 2014; Robrue and Bam-
rungratanakul, 2015). It is the primary language used
for communication, building relationships, and creat-
ing mutual understanding between countries in various
fields such as trade, business, politics, governance, and
education when interacting with people of different na-
tionalities, languages, and cultures (Wuttiwongsa, 2014;
Yimon, 2014). At the individual level, individuals pro-

ficient in foreign languages, particularly English, gain a
competitive advantage. Similarly, at the national level,
countries with populations skilled in English are more
likely to attract foreign trade and investment (Secre-
tariat of the House of Representatives, 2013).

Despite 12 years of English education in schools as
mandated by the Ministry of Education, when consider-
ing the English proficiency of Thai high school students
based on the Ordinary National Educational Test (O-
NET) results for English notably in 2020 and 2021, it
was found that out of 100 points, students had an av-
erage score of 29.20 and 29.73, respectively (National
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Institute of Educational Testing Service, 2020, 2021).
These results indicate that Thai students have relatively
low proficiency in all four English language skills. How-
ever, if learners continue to lack knowledge and/or have
insufficient English skills, it will affect their further ed-
ucation and work opportunities, leading to missed op-
portunities for cooperation or loss of benefits from the
ASEAN Economic Community (Bureau of Policy and
Planning, Office of the Permanent Secretary, Ministry
of Interior, nd). This reflects the need for Thai students
to improve their English language skills and increase
their language competency to be on par with neighbor-
ing countries.

To improve the quality of English language teaching
and learning activities, it is crucial to consider learn-
ing processes that allow students to exchange knowl-
edge and collaboratively solve problems to achieve com-
mon goals. In the digital age and the New Normal
lifestyle emerging in the COVID-19 era, social media
has played a significant role in human life. Applica-
tions such as LINE, Facebook, WhatsApp, email, and
Skype are widely used (Chaiyabutr, 2018; Thabkrong
et al., 2018). These media are not only communica-
tion tools through computer networks but are also ap-
plied in work environments for easy access by personnel,
as seen in previous research that applied the LINE ap-
plication in organizational work processes (Pitoonpong,
2017). Similarly, Thabkrong et al. (2018) and Tathong
et al. (2019) applied the LINE application as a medium
for presenting knowledge and organizing teaching and
learning, respectively.

Meanwhile, educational information technology in-
novations have been continuously developed. This
technology is used to create learning environments
utilizing computers and communication networks as
the primary means of presentation (Pooworawan and
Numprasertchai, 2003). One interesting type of in-
structional media utilizing computer technology in the
current era is online educational games (Game-Based
Learning), which involve presenting games for teaching
and testing (Supahuang and In-Udom, 2012). These
games leverage computer technology and internet net-
works in their design and development (Nakasan and
Nakasan, 2016) to differentiate them from general edu-
cational games. With multimedia presentation features,
game players can listen to narrations and see both static
and animated visuals, as well as interact with learners in
real-time without limitations of place and time, which
greatly stimulates interest (Supahuang and In-Udom,
2012). These characteristics make the learning experi-
ence more engaging for students.

However, online educational games still have rules,
guidelines, and methods for players to follow, similar
to general educational games. Players can play indi-
vidually or in groups. Games are not only popular
with kindergarten and primary school students but are
also used with learners at all educational levels and
in all subjects. Games help make learning fun, chal-

lenging, and exciting while reducing stress, resulting
in faster learning and improved academic achievement
(Tiantong, 2005).

Nevertheless, most online educational games are de-
signed to cater to typical learners, overlooking students
with hearing impairments. Although technology is cur-
rently being used to deliver content to this group of
learners, it still does not fully meet their needs and align
with their way of life (Arayawinyoo, 1999; Chinawong
and Chinatangkul, 2013). This is because these learners
have lost their hearing, which is an obstacle to learn-
ing, especially language learning, which develops more
slowly than in typical individuals. This affects listening,
speaking, reading, and writing skills. When they need
to communicate, they express themselves through sign
language and written language (Arayawinyoo, 1999;
Saksiriphol, 2010).

However, communication through sign language for
this group of individuals with disabilities is still a barrier
when communicating with typical people, as most typi-
cal people do not understand sign language. Writing is
a method that can convey thoughts to recipients more
easily by using symbols, messages, and various char-
acters (Arayawinyoo, 1999; Saksiriphol, 2010). How-
ever, writing is still a problem for this group of indi-
viduals with disabilities, such as writing sentences with
mixed words and positions, inability to use vocabulary
to create diverse sentences, and possible word or phrase
switching in sentence construction (Arayawinyoo, 1999).
This aligns with Thepud (2005), who analyzed the char-
acteristics of errors in Thai writing by individuals with
hearing impairments and found three main types of er-
rors: grammatical errors, meaning communication er-
rors, and spelling errors. These language limitations
make communication and understanding difficult. If
they are in a society that cannot accept this, it can
further exacerbate problems (Namsaeng, 2015).

A survey of high school students at the School for
the Deaf in Surin Province found that communication
problems are not limited to Thai writing alone but also
occur similarly in English writing. Specifically, learners
cannot construct sentences to convey meaning, and the
grammatical forms used in written language are based
on sign language. If these learners cannot write English
sentences correctly, it results in test scores below the
threshold, as evidenced by the reports of the Ordinary
National Educational Test (O-NET) for English over
the past two years (2020–2021) for Grade 12 students
in the Special Education Administration Group (SES).
Out of 100 points, the average English subject scores
were 21.74 and 21.88, respectively (National Institute
of Educational Testing Service, 2020, 2021). The acqui-
sition of English language proficiency among hearing-
impaired learners has become increasingly critical in
contemporary society. As a lingua franca, English main-
tains its predominant status across multiple domains,
including commerce, academia, international relations,
and technological advancement. This significance is pre-
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dominantly evident in the digital sphere, where approxi-
mately 80% of web content is primarily presented in En-
glish. The development of English language competency
facilitates access to contemporary knowledge resources
and enhances communicative capabilities, thereby ex-
panding opportunities for international academic pur-
suit and professional engagement. Furthermore, it sig-
nificantly augments the social integration capabilities of
hearing-impaired individuals.

Research has demonstrated that enhanced English
language proficiency correlates positively with career
advancement and daily functional capabilities (Kumar,
2020; John et al., 2021). When systematically de-
veloped, these linguistic competencies enable hearing-
impaired individuals to achieve professional autonomy
and financial independence. The implications extend
beyond individual benefits to encompass broader soci-
etal impacts, contributing to national human capital de-
velopment while optimizing governmental resource allo-
cation for disability support services. This educational
investment represents a strategic approach toward fos-
tering an inclusive, sustainable, and equitable society.

If these problems are not addressed, they will im-
pact the future in the economic, social, and political
dimensions. If relevant agencies prioritize developing
appropriate learning for this group’s needs to move to-
wards creating jobs and futures, the resulting benefits
will help the country reduce various burdens and de-
crease learning inequalities. If this group of individ-
uals with disabilities receives improved quality of life,
increased knowledge, skills, and abilities, it will enable
them to pursue careers and support themselves. More
importantly, the country will gain additional human re-
sources to help develop the nation, while also helping
the government save the budget in improving quality of
life.

Given the English language skill problems of learners
with hearing impairments, as well as the characteristics
of educational games and the LINE application men-
tioned above, to help elevate English language skills and
meet the needs and acceptance at the ASEAN level, the
researcher deemed it appropriate to conduct research on
learning through online educational games via the LINE
application to enhance English language skills related to
parts of speech for individuals with hearing impairments
at the high school level in the 21st century and the New
Normal lifestyle emerging in the COVID-19 era.

1.1 Research Objectives

1. To develop an online educational game via the
LINE application to enhance English language
skills related to parts of speech for upper sec-
ondary school students with hearing impairments
in the 21st century.

2. To determine the efficiency of the developed online
educational game.

3. To compare students’ learning achievement before
and after using the developed online educational
game.

4. To study the learning progress of students who
use the developed online educational game.

5. To examine the relationship between post-
learning achievement and student satisfaction of
hearing-impaired students who use the developed
online educational game.

Research Hypotheses

1. The developed online educational game via the
LINE application will have an efficiency meeting
McGuigan’s criterion (≥ 1.00).

2. Learners who use the developed online educational
game via the LINE application will achieve signifi-
cantly higher post-test scores than pre-test scores,
at the .05 significance level.

3. Learners who use the developed online educational
game via the LINE application will demonstrate
a 50% increase in learning progress.

4. There will be a positive correlation between post-
learning achievement and learner satisfaction with
the developed online educational game via the
LINE application, at the .05 significance level.

2. Related work

2.1 Educational Games and Online Educa-
tional Games

The concept of educational games has been explored
by several scholars in the field of education. Phum-
mun (2001) defines educational games as activities that
enhance children’s observational skills and cognitive de-
velopment. These games feature simple rules and can
be played individually or in groups. Building on this
definition, Khemmanee (2016) characterizes educational
games as instructional processes designed to help learn-
ers achieve specific objectives through rule-based, en-
gaging, and challenging methods. To expand this con-
cept, Moonkham and Moonkham (2002) describe edu-
cational games as learning arrangements where students
engage with simple, rule-based games. These games not
only foster a fun and cheerful atmosphere but also pro-
mote creativity and knowledge exchange. The games
serve as a basis for discussion and learning outcome
summarization. Therefore, educational games can be
defined as learning tools with straightforward rules that
simultaneously promote creativity, enjoyment, and col-
laborative learning.

The emergence of technology has led to the evolution
of educational games into online formats. Online games
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are internet-based, requiring players to install software
on their computers and interact through servers where
player data are stored. Tiantong (2002) emphasizes
that computer educational games aim to reinforce con-
tent review in an exciting format, particularly motivat-
ing for young learners who require additional engage-
ment. Combining these insights, we can conclude that
online educational games are internet-connected activ-
ities without time or location constraints, playable in-
dividually or in groups. They feature clear rules and
methods designed to capture learners’ attention, allevi-
ate boredom, and create an enjoyable learning environ-
ment.

To further categorize and utilize these games effec-
tively, Tiantong (2002) has developed a classification
system for educational games based on their usage char-
acteristics and play methods. This system aids in select-
ing and designing games that align with specific learning
objectives and target learner groups. Phiwma (2021)
stresses the importance of integrating course content
into these games while adhering to course objectives.

In the context of this research, three types
of games—matching games, word-filling games, and
sentence-arranging games—were selected for develop-
ment as online educational games. The design of these
games is crucial for stimulating interest and motiva-
tion, thereby enhancing learning effectiveness. Gee
(2003) advocates for a progressive challenge approach
in educational game design, emphasizing the impor-
tance of incrementally increasing difficulty levels to fa-
cilitate continuous skill development and learning en-
gagement. The framework emphasizes that game de-
sign must carefully calibrate challenge levels to align
with players’ existing competencies. Excessive difficulty
may impede the acquisition of fundamental skills, while
insufficient challenge could stagnate skill progression.
Therefore, optimal game design should incorporate scaf-
folded learning processes that enable players to maxi-
mize their learning potential and self-development ca-
pabilities through systematic progression. Moonkham
and Moonkham (2002) propose a comprehensive set of
guidelines for designing educational games:

1. Game selection: Choose games with clear objec-
tives that are appropriate for the players’ level and
setting, with well-defined rules.

2. Explanation of play and rules: Clearly communi-
cate the game name and rules, allowing for ques-
tions and providing demonstrations when neces-
sary.

3. Gameplay: Ensure suitable locations, monitor the
gameplay process, and observe players’ behavior.

4. Post-game discussion: Facilitate discussions that
link game experiences to learning objectives and
summarize key takeaways.

5. Evaluation: Assess the learning outcomes
achieved through the game.

Complementing these guidelines, Garris et al. (2002)
present a Game-based Learning Model comprising three
main components:

1. Input: The integration of instructional content
with game characteristics.

2. Process: A game cycle encompassing player de-
cisions, desired behaviors, feedback systems, and
motivational elements for sustained engagement.

3. Outcome: Learning results derived from players’
reflections and inquiries post-gameplay.

2.2 LINE Application in Educational Con-
text

The LINE application, primarily known as a free plat-
form for chat and video calls on smartphones and com-
puters, has found innovative applications in education.
Beyond its basic functions of messaging, image sharing,
and video calls, LINE has proven valuable for business
and educational purposes. As Kuljitjuerwong (2013)
notes, the platform allows for efficient promotion and
customer communication through its Official Account
feature, which has been adapted for educational use.

2.3 Related Studies

Recent studies have explored the effectiveness of both
online games and the LINE application across vari-
ous educational contexts, demonstrating their versatil-
ity and potential to enhance learning outcomes. In nurs-
ing education, Tathong et al. (2019) found high learning
outcomes and satisfaction levels among students when
LINE was integrated into a course on nursing care.

Similarly, Polhan et al. (2019) showed the efficacy
of using LINE to deliver an educational program on in-
haler use for asthma patients, resulting in significantly
improved symptom control. The application of online
games in secondary education was examined by Pan-
thasen et al. (2020), who developed games to promote
creative internet use among students. Their study re-
vealed excellent quality in both the learning manage-
ment plan and the games, with significant improvements
in learning achievement.

Boonthawee and Sonsilphong (2021) extended this
research to high school students, creating online games
to enhance problem-solving skills. Their findings in-
dicated significant improvement in these skills and high
levels of student satisfaction with the game-based learn-
ing approach.

In early childhood health education, Sirisawat et al.
(2021) compared traditional booklets with a LINE-
based application for educating parents about children’s
oral health. While both methods increased knowledge,
the LINE application proved more effective in promot-
ing positive health care behaviors.
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Finally, in higher education administration, Kong-
jai and Thathong (2022) developed an automated no-
tification system using LINE for university staff, which
improved activity participation and planning efficiency.
Collectively, these studies highlight the potential of on-
line games and the LINE application to enhance learn-
ing outcomes, promote specific skills, and improve com-
munication and engagement across a wide spectrum of
educational settings, from early childhood education to
university-level administration.

3. Materials and Methods

3.1 Population and Sample

This study focused on students with hearing impair-
ments at Surin School for the Deaf during the 2024 aca-
demic year. The population comprised all upper sec-
ondary or equivalent students at the school. Using pur-
posive sampling, a sample of 27 students was selected
for the research.

3.2 Research Instruments

The study employed four primary instruments:

1. Online educational games

2. Pre-test

3. Post-test

4. Learner satisfaction assessment forms

3.3 Experimental Design

The research adopted a One-Group Pretest-Posttest
Design (Tiantong, 2002). The development and effi-
ciency evaluation of the instruments followed the AD-
DIE Model (Seel and Glasgow, 1998), consisting of five
phases: Analysis, Design, Development, Implementa-
tion, and Evaluation.

3.4 Development of Online Educational
Games

1. Analysis Phase: The research team conducted a
comprehensive needs analysis by reviewing liter-
ature on English language use among upper sec-
ondary learners with hearing impairments. This
analysis revealed significant deficiencies in En-
glish language skills within this group. The
team then defined learner characteristics, focusing
on upper secondary students as a critical demo-
graphic for national development. Content anal-
ysis yielded eight learning units covering parts of
speech: Noun, Pronoun, Verb, Adverb, Adjective,
Preposition, Conjunction, and Interjection.

2. Design Phase: Based on the analysis, 115 learn-
ing objectives were formulated. The team then
designed 109 educational games, including match-
ing, fill-in-the-blank, and sentence arrangement
activities, following (Moonkham and Moonkham,
2002) game design principles. These games were
designed for cross-platform compatibility (smart-
phones and personal computers). Additional de-
sign elements included LINE rich menus, story-
lines, instructional videos, and system flowcharts.

3. Development Phase: The development phase in-
volved creating the learning management system
using PHP, HTML, and SQL. Games were devel-
oped using Scratch, while Canva was employed
for lesson content creation. LINE OA rich menus
were integrated to enhance user communication.
A formative evaluation was conducted with non-
sample learners, yielding positive satisfaction re-
sults.

4. Implementation Phase: The developed system
was deployed on a computer network (URL: http:
//www.ecpthai.com/game/) and through a LINE
Official Account (@094iiorp). A comprehensive
user manual was prepared to facilitate usage.

5. Evaluation Phase: Three experts in educational
technology and methodology evaluated the online
educational games, rating them at a good level for
quality and accuracy.

3.5 Pre-test and Post-test Development

The development of assessment instruments proceeded
through three main stages:

1. Initial item development: 272 multiple-choice
items were constructed based on content analy-
sis, with each item containing four options. These
items were aligned with 8 learning units and 115
learning objectives.

2. Content validation: Subject matter experts re-
viewed and validated all items to ensure their
alignment with the intended objectives.

3. Quality assessment: A pilot study was conducted
to analyze three key aspects (Tiantong, 2005):

• Difficulty level (P ): Acceptable range be-
tween 0.20 and 0.80.

• Discrimination power (D): Minimum accept-
able value of 0.20.

• Reliability: Minimum coefficient of 0.60 re-
quired.

This analysis resulted in 218 items meeting the qual-
ity criteria, with an overall reliability coefficient of 0.98.
These items were then divided into equivalent pre-test
and post-test sets.
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(a) QR code of game (b) Login to the system via rich menu (c) Example of Learning objectives

Figure 1. Examples of online teaching games via LINE application. (Continued on next page)

3.6 Satisfaction Assessment Form

The researchers adapted Tiantong (2005) media quality
assessment form to create a 5-level Likert scale satis-
faction survey. The survey evaluated six aspects: les-
son content, multimedia elements, typography and color
scheme, assessment methods, lesson management, and
online game management.

3.7 Data Collection Procedure

The data collection process followed the procedure be-
low:

1. Official permission was obtained from the director
of Surin School for the Deaf.

2. The research team provided a comprehensive ori-
entation on the online educational games to the
27 participants and their teacher.

3. During the first semester of the 2024 academic
year, participants engaged with the online edu-
cational games independently, under the supervi-
sion of the research team and the instructor. The
learning process followed these steps:

• Learners accessed the system via the LINE
Official Account.

• For each unit, learners read the objectives
and completed the pre-test before accessing
content and games.

• After completing all games in a unit, learners
took the post-test.

• Upon finishing the entire course, learners
completed the satisfaction survey through
LINE.

3.8 Data Analysis

The collected data underwent the following analyses:

1. Efficiency evaluation of the online educa-
tional games using McGuigan’s criterion:
post-test scores/pre-test scores (Tiantong, 2005).

2. Learning achievement analysis using dependent t-
test statistics to compare pre-test and post-test
scores (Wongrattana, 2009).

3. Calculation of relative gain scores:

Relative Gain =
Post-test score− Pre-test score

Full score− Pre-test score
×100
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(d) Content (e) Online teaching game (f ) Test

Figure 1. Examples of online teaching games via LINE application. (Continued)

(Archwamety and Tangdhanakanond, 2008).
These scores were interpreted using Kanjanawasee
(2009) development levels. The relative gain score
criteria is shown in Table 1.

4. Pearson’s correlation coefficient was used to
analyze the relationship between post-learning
achievement and learner satisfaction (Vanichbun-
cha, 2006).

This comprehensive methodology ensured a rigor-
ous approach to developing and evaluating online educa-
tional games for upper secondary students with hearing
impairments, with a focus on improving English lan-
guage skills through engaging, interactive content.

Table 1. Relative gain score criteria compared to devel-
opment levels (Kanjanawasee, 2009).

Relative Gain Score Development Level

76-100 Very High

51-75 High

26-50 Medium

0-25 Low

4. Experimental Results

4.1 Development of Online Educational
Games via the LINE Application

The development of online educational games via the
LINE application to enhance English skills related to
parts of speech resulted in 8 learning units, 109 online
educational games, and a system that effectively meets
user needs, as shown in Figures 1a–1f.

4.2 Efficiency of the Online Educational
Games

Analysis of scores from 27 learners showed that the av-
erage score from the pre-test was 29.52 points (out of
a total of 115 points), and the average score from the
post-test was 43.15 points. The efficiency ratio of the
developed online educational games was 1.46, which is
higher than McGuigan’s criterion of 1.00. This demon-
strates the success in developing effective educational
materials that promote learning. Additional details are
shown in Table 2.
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Table 2. Results of determining the effectiveness of on-
line teaching games

Test Type Number of
Learners (N)

Total
Score

x̄ Efficiency
Ratio

Pre-test 27 115 29.52
1.46

Post-test 27 115 43.15

4.3 Comparison of Pre- and Post-Learning
Achievement

The study revealed that the 27 learners who used the
online educational games showed a statistically signif-
icant difference in learning achievement. The average
pre-test score was 29.52 points (SD = 5.54), while
the average post-test score increased to 43.15 points
(SD = 15.52). The p-value was less than .001 (p < .05),
as detailed in Table 3. Therefore, it can be concluded
that the use of online educational games resulted in sig-
nificantly higher post-learning achievement compared to
pre-learning levels.

Table 3. Comparison of learning achievement before
and after learning with online teaching materials.

Test

Type

Number

of

Learners

(n)

x̄ S.D. df t sig

Pre-test 27 29.52 5.54
26 -4.343 .000*

Post-test 27 43.15 15.52

*Statistically significant at the 0.05 level

4.4 Learning Development of Students

Analysis of scores from all 27 learners showed that the
average pre-test score was 29.52 points and the average
post-test score was 43.15 points. This yields an average
score difference of 13.63 points between the post-test
and pre-test, indicating higher post-test performance.
However, when calculating the relative gain score, learn-
ers demonstrated an average improvement of 15.59%.
This corresponds to a low level of overall learning de-
velopment, which did not align with the hypothesis. De-
tails are shown in Table 4.

4.5 Relationship Between Post-Learning
Achievement and Learner Satisfaction

A Pearson product-moment correlation coefficient was
computed to assess the relationship between learners’
satisfaction and their post-learning achievement scores.
The analysis revealed a moderate positive correlation
between the two variables (r = .456, df = 25, p =
.017), which was statistically significant at the α = .05
level. The positive value of the correlation suggests that
higher levels of satisfaction with the online educational

games are associated with higher post-learning achieve-
ment scores. However, it is important to note that
correlation does not imply causation, and other factors
may influence this relationship. These findings suggest
a significant interplay between learner satisfaction and
academic performance in the context of online language
learning for students with hearing impairments. Fur-
ther research may be warranted to explore the causal
mechanisms underlying this relationship. Detailed re-
sults of the correlation analysis are presented in Table
5.

5. Discussion

The research findings can be summarized and discussed
in relation to the initial hypotheses as follows:

5.1 Efficiency of the Developed Online Edu-
cational Games

The online educational games developed via the LINE
application demonstrated an efficiency ratio of 1.46, sur-
passing McGuigan’s efficiency criterion (≥ 1.00). This
high efficiency can be attributed to the games’ effec-
tive design and presentation, which successfully inte-
grated game design principles with systematic instruc-
tional design. This approach aligns with the recom-
mendations of Laohajaratsang (2002); Pooworawan and
Numprasertchai (2003); Wayo et al. (2020) who empha-
size the importance of clear instructional system design
in online teaching content. The games’ emphasis on
utilizing appropriate technology and tools for learners
with hearing impairments, including clear content pre-
sentation through concise text, images, and videos with
sign language interpretation, contributed significantly
to their efficiency.

5.2 Impact on Learning Achievement

Statistical analysis revealed that learners who studied
with the developed online educational games via the
LINE application showed significantly higher post-test
achievement scores compared to pre-test scores at the
.05 level. This improvement in learning outcomes can
be attributed to several factors:

1. The games’ ability to create interest and motiva-
tion in learning.

2. Their accessibility, allowing learners to review and
learn additional content as needed.

3. The integration of various media types that cater
to the specific needs of learners with hearing im-
pairments.
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Table 4. Learning development scores of the sample group.

Student

no.

Score (out of 115 points)
difference

Relative

Gain Score

(%)

Student

No.

Score (out of 115 points)
difference

Relative

Gain Score

(%)

Pre-

learning

Post-

learning

Pre-

learning

Post-

learning

1 32 57 25 30.12 16 26 32 6 6.74

2 28 66 38 43.68 17 33 63 30 36.59

3 30 36 6 7.06 18 30 53 23 27.06

4 40 40 0 0.00 19 29 32 3 3.49

5 32 84 52 62.65 20 26 60 34 38.20

6 30 37 7 8.24 21 32 50 18 21.69

7 37 26 -11 -14.10 22 22 31 9 9.68

8 28 36 8 9.20 23 22 31 9 9.68

9 30 36 6 7.06 24 45 38 -7 -10.00

10 35 27 -8 -10.00 25 25 31 6 6.67

11 31 33 2 2.38 26 23 17 -6 -6.52

12 31 36 5 5.95 27 27 43 16 18.18

13 25 49 24 26.67

14 20 53 33 34.74

15 28 68 40 45.98 Average 29.52 43.15 13.63 15.59

Table 5. Results of correlation analysis between learner
satisfaction and learning achievement of learners who
studied with the developed online teaching games.

Post-learning

Achievement

Score

Learner

Satisfaction

with the

Games

Sig.

Post-learning
Achievement Score

1 .456 .017*

Learner Satisfaction
with the Games

.456 1

*Statistically significant at the 0.05 level

These findings align with previous research by
Tathong et al. (2019); Polhan et al. (2019); Sirisawat
et al. (2021); Sungkasrisombut et al. (2022); Kong-
jai and Thathong (2022), which highlight the effec-
tiveness of integrating social media applications with
teaching materials to enhance learning efficiency. Addi-
tionally, studies by Panthasen et al. (2020); Phutrakul
et al. (2021); Boonthawee and Sonsilphong (2021);
Sungkawadee and Sittiwong (2024) confirm that learn-
ers using educational games show improved academic
achievement. This aligns with the research findings
of Chajernsuk et al. (2020) and Thaluang and Rung-
soongnern (2024), which suggest that in developing elec-
tronic or computer-based media, the focus should be
on integrating multiple types of media such as audio,
graphics, animations, and text. This approach creates
novelty and interest beyond traditional text or books,
making learning more effective. It helps attract atten-
tion and makes the learning process more engaging.

5.3 Learning Development Progress

While the study hypothesized a 50% increase in learning
development, the empirical results indicated a moderate

learning gain of 15.59%, suggesting room for further op-
timization of the learning intervention. Detailed anal-
ysis revealed varying patterns of development among
participants, including instances of differential progress
in relative development scores. These outcomes point to
several areas for consideration, including content com-
prehension patterns, game difficulty calibration, tem-
poral parameters, and the interaction between learners
and game mechanics.

These findings underscore the inherent complexities
in developing educational games for learners with hear-
ing impairments, who experience distinct cognitive pro-
cessing and perceptual challenges compared to typical
learners (Arayawinyoo, 1999). A significant observa-
tion emerged regarding test performance: participants
consistently scored below 50% of the maximum possi-
ble score in both pre- and post-tests. This underper-
formance can be attributed to the absence of sign lan-
guage support in the assessment instruments, creating
a substantial barrier to test item comprehension and
information accessibility. The results highlight the crit-
ical importance of adapting assessment formats to ac-
commodate the specific needs of learners with hearing
impairments, ensuring they can demonstrate their true
capabilities without linguistic barriers impeding their
performance.

5.4 Correlation Between Post-Learning
Achievement and Learner Satisfaction

The research found a positive correlation between
learner satisfaction and post-learning achievement, with
a correlation coefficient (r) of .456, significant at the
.05 level (p < .05). This finding supports the hypothe-
sis and underscores the importance of developing high-
quality educational games that can enhance both learn-
ing experiences and long-term educational efficiency. As
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Khonngandee and Nganman (2024) note, creating an
enjoyable and interesting learning environment can lead
to higher academic achievement.

In conclusion, this study demonstrates the poten-
tial of online educational games in improving learning
outcomes for students with hearing impairments. How-
ever, it also highlights the need for careful consideration
of individual learner needs and abilities when designing
such educational tools. As Sittiwong and Namoungon
(2021) suggest, presenting information through videos
combined with text can greatly stimulate learners’ inter-
est. Future research should focus on developing adap-
tive game difficulty levels and exploring ways to address
the unique challenges faced by learners with hearing im-
pairments in digital learning environments.

6. Recommendations for Further Re-
search

For future studies, researchers should conduct a compre-
hensive needs assessment and interest analysis specif-
ically tailored to students with hearing impairments.
This approach would ensure that game development
truly addresses the unique requirements of this target
group. The assessment could involve a combination of
visual surveys, sign language interviews, and observa-
tional studies to capture the nuanced preferences and
challenges faced by learners with hearing impairments
in parts of speech acquisition. By understanding the
specific visual, cognitive, and cultural aspects that res-
onate with students with hearing impairments, develop-
ers can create more engaging and effective educational
games.

Another promising avenue for research is the integra-
tion of emerging technologies such as Augmented Real-
ity (AR) or Virtual Reality (VR) in game development
for students with hearing impairments. These technolo-
gies offer immersive visual experiences that could be
particularly beneficial for visual learners. For instance,
AR could be used to overlay sign language explanations
or visual representations of grammar concepts onto real-
world objects, enhancing contextual learning. VR en-
vironments could simulate real-life scenarios where stu-
dents practice using parts of speech in context, poten-
tially improving both comprehension and retention. Re-
searchers should explore how these technologies can be
optimized to support the unique learning styles of stu-
dents with hearing impairments while ensuring accessi-
bility and ease of use.

These recommendations aim to enhance the effec-
tiveness of game-based learning for English language
acquisition among students with hearing impairments,
leveraging both an in-depth understanding of learner
needs and cutting-edge technology to create more im-
pactful educational experiences.

7. Conclusion

This study examined the effectiveness of online educa-
tional games implemented through the LINE applica-
tion for learners with hearing impairments. The findings
reveal significant implications for digital game-based
learning in special education contexts. Notably, the de-
veloped games demonstrated high efficiency according
to McGuigan’s criterion, establishing their viability as
an educational tool. Statistical analysis indicated sig-
nificant improvements in post-test achievement scores,
with a positive correlation emerging between learner
satisfaction and academic achievement.

The implementation outcomes revealed both oppor-
tunities and considerations in educational game design
for special needs learners. While the overall effective-
ness metrics were promising, the varying levels of learn-
ing progress among participants highlighted the impor-
tance of incorporating adaptive learning mechanisms.
This finding underscores the necessity for differentiated
instruction and personalized learning pathways in edu-
cational game design.

Furthermore, the strong correlation between satis-
faction and academic achievement emphasizes the cru-
cial role of quality game design in educational outcomes.
The integration of engaging and appropriately challeng-
ing game elements appears to enhance learner motiva-
tion and sustained engagement, potentially contributing
to more effective long-term skill development. These
results suggest that thoughtfully designed educational
games can create an environment conducive to sustained
learning and skill acquisition.

This research contributes to the expanding field of
digital game-based learning in special education, partic-
ularly for learners with hearing impairments. The find-
ings emphasize the importance of considering individ-
ual learner characteristics, accessibility requirements,
and pedagogical objectives in game design and im-
plementation. As educational technology continues to
evolve, this study provides valuable insights for develop-
ing more inclusive and effective learning environments.
The results offer empirical evidence to inform future
educational practices and technological innovations in
special education, particularly in the context of game-
based learning interventions.
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