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This research aimed to develop a mathematics learning management program
on fractions for junior high school students with learning disabilities. The study
followed two phases: phase 1, development of the program; and phase 2,
trials and improvement of the program. Eight informants were involved in
phase 1, who are considered experts, comprising scholars in math, special
education, curriculum and instruction, assessment, and education management,
with insights also provided by focus groups and content analysis. The program
was trialed in phase 2 with 10 junior high school students with learning
disabilities from model schools that took part in the inclusive classrooms
initiative of the Office of Secondary Educational Service Area, Bangkok
Metropolitan Administration, using purposive sampling. The research
instruments included: (1) a mathematical learning disorders diagnostic test on
fractions; (2) the mathematics learning management program on fractions;
and (3) interview recording. The statistics used for data analysis were
content analysis and basic statistics. The results were: (1) a mathematics
learning management program on fractions for junior high school students with
learning disabilities, consisting of program objectives, program features,
program participants, learning activities, and measurement and evaluation;
and (2) a demonstration of the program efficiency, with (E /E,) yielding scores
of 81.40/86.80. The post-training scores of the participating students were
higher than their pre-training scores, showing they had better math proficiency
with fractions after participating in the program. The effectiveness index (EI)
of 0.78 indicated that 78 percent of the students with learning disabilities
acquired higher math abilities.

© 2022 Kasetsart University.

E-mail address: porkaewsettapong@gmail.com (P. Krutnak).

T Co-first authors.

E-mail address: chanidam@g.swu.ac.th (C. Mitranun).
E-mail address: tamalaatsatit@gmail.com (T. Boonyakan).

https://doi.org/10.34044/j kjss.2022.43.4.10
2452-3151/© 2022 Kasetsart University.

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).



874 P. Krutnak et al. / Kasetsart Journal of Social Sciences 43 (2022) 873882

Introduction

Mathematics is a tool for expressing ideas that come
from critical and systematic thinking. It empowers
rational persons to be able to anticipate and plan their
decisions properly with a creative mind as well as
equipping them with thorough and careful decision-
making and problem-solving skills that are essential for
daily life (Office of the Basic Education Commission,
2017). Arithmetic and logical reasoning are the basis of
all science and technology and hence mathematics is
recognized worldwide as the most important subject in
the curriculum of most educational institutions (Suleiman
etal., 2019).

Mathematics learning assessment reports on national
high school students such as the National Testing (NT),
the Ordinary National Education Test (O-NET),
the Trends in International Mathematics and Science
Study (TIMSS), the program for International Student
Assessment (PISA), have shown that junior high school
students’ scores in Thailand tend to be much lower than
the average scores in many other countries in Asia.
Furthermore, On average, 15—year-olds scored 419 points
in mathematics compared to an average of 489 points
in OECD countries (National PISA Operations Center,
Institute for the Promotion of Teaching Science and
Technology, 2018). In mathematics, if students lack the
basic knowledge, it will be hard for them to learn many
of the more advanced math topics in high school; for
instance, as stated by Witzel and Mize (2018), students
with difficulties with fractions will have problems with
factors and polynomials.

Undoubtedly, the operation of fractions is challenging
for many students, perhaps especially for those with
learning disabilities. Due to their learning deficiencies,
such students may lack an understanding of basic
calculation, number sense, mathematical reasoning,
knowledge of numbers and concepts, and the ability to
explain mathematical problems related to calculation,
and consequently they tend to have poor mathematical-
solving skills. Consequently, students academic skills
may be lower than other children the same age, causing
them problems in school and daily activities (Geary,
2004; Fletcher et al., 2007). They also have problems
with estimation and sizes, where they are unable to
understand the relationship between numbers (Sharma,
2015). Besides, they may often make errors in calculating
addition and division with fractions (Newton et al.,
2014), and may not be able to add or subtract fractions
with different denominators (Shahbari & Peled, 2017).

Although adding fractions can be taught, even these
students will still tend to use and divide fractions
incorrectly (Ikhwanudin & Suryadi, 2018). Errors in
solving fraction problems also highly affect their ability
to perform more advanced calculations (Kim, 2017).
Students need more time in solving problems than their
peers, even when they have a normal or above-normal
intelligence quotient (IQ). Students may have good
perceptions and be able to receive normal study in math;
however, they may struggle and be less successful
(American Psychiatric Association, 2013).

Teaching fractions is a challenging task for math
teachers. An analysis of the scores of junior high school
students at inclusive schools administered by the Office
of Secondary Educational Service Area 2, Bangkok
Metropolitan Administration, in an assessment of
their abilities by math objectives for the academic
years 2018-2019 revealed that students with learning
disabilities achieved the lowest scores on fractions.
In Thailand, 47 percent of students are mathematically
proficient at level 2 or higher. This was consistent with
the findings from junior high school math teacher
interviews that suggested that fractions were the most
problematic topic, yet fractions are critical as the basis
for advanced education. Previously, the development
of learning achievement on fractions that used skill
training for students in general class has proved
successful. However, students with learning disabilities
in math did not seem to thrive using this solution. Such a
finding was not merely because of the students’
intellectual abilities, but also their learning process.
Teachers need to know and understand students’ basic
skills in order to find ways to effectively teach students
with differences. In the learning process management,
help should be rendered fitting the student’s learning style
(Juithong, 2016). Therefore, teachers need to know,
understand, support, and facilitate the learning process in
inclusive classrooms along with supplementing various
skills’ learning that is suitable for all students with
regard to their different capacities (Butterworth & Kovas,
2013). As a recognized teaching strategy, differentiated
instruction (DI) can respond to students’ needs well.
Here, students participate in activities that create
opportunities for their successful learning (Tomlinson,
2000). The use of suitable learning materials, visual aids,
or mathematical models can inspire learning and
contribute to successful learning. The organization of
learning materials should allow students to truly practice
concepts with tangible objects together with having
a clear solution to help students understand the concepts
more easily (Karagiannakis et al., 2014).
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The concrete—representational—abstract (CRA)
strategy is a three-step strategy that allows students to
conceptualize concrete objects (concrete step) and
change them from concrete to semi-concrete through
drawing (representational step). Then, in the final stage,
they write out mathematical symbols to display a number
in pictures (abstract step). This is a very effective teaching
system for students with learning disabilities. While each
complex math topic may be hard to understand on its own
(Milton et al., 2019), with the CRA strategy, students are
able to recap and retain knowledge learned well during
the performed activities (Strickland, 2014). This strategy
is also very effective in giving students a grounding in the
concepts for learning fractions (Butler et al., 2003;
Reneau, 2012). Watt and Therrien (2016) used CRA in
their study to teach fractions to fifth grade students.
The learning material used was an area and length
model. Comparison of the students’ pre-study and
post-study exams showed that the students had made
more progress through following the CRA strategy.
This suggested that CRA was effective for teaching
fractions, which was consistent with the finding from
Gibbs et al. (2017), who used the CRA strategy to
teach elementary students with learning disabilities
multiplication by skip counting. The results indicated
that the students’ skills and abilities regarding their
number sense improved. This was also echoed by
Strickland (2014), who applied the CRA strategy to
secondary students to help them solve mathematical
problems based on linear and quadratic equations.
The findings showed that the students attained the
abilities to learn, calculate, and solve 80 percent —
100 percent of the problems along with greater
knowledge retention. So, the use of an appropriate
strategy for students with learning difficulties in
mathematics could very well help such students develop
mathematical abilities.

A mathematics learning management program
on fractions (MLMP-F) for students with learning
disabilities was developed by the researcher and tested in
the present study. Before taking part in the program,
students were required to take a diagnostic test on their
disabilities prior to joining in the activities, which were
designed to suit individual students; thereby following
the concept of differentiated instruction (DI). Diverse
activities were arranged by the study concept and used
concrete learning materials suitable for students with
learning disabilities. Measurement and evaluation were
also performed and focused on students’ study progress.
The aim was for students with learning disabilities in
mathematics to improve their mathematical abilities

through taking part in the MLMP-F, which would
also raise their individual math potential. (Office of
Academic Affairs and Educational Standards, 2010).

The findings from the study would also further
help the researcher further refine the MLMP-F for
junior high school students with learning disabilities
to ensure it could help such students develop and improve
their mathematical abilities. Further, the research
findings would demonstrate the potential of this prototype
mathematical learning management program and
motivate other teachers to apply it in further learning
development for students with learning disabilities in
mathematics.

Literature Review
Math Learning Disability

Math learning disability or mathematics disorder
or dyscalculia is one of the main learning disabilities,
in which students lack the ability to do calculation.
They may also have difficulties in math reasoning
together with an impaired working memory. They
do not understand the concept of numbers or have
number sense. They cannot apply mathematical concepts
nor can they solve mathematical problems. They may
have problems solving simple math; understanding the
value of numbers; counting numbers forward or
backward; calculating changes; adding, subtracting,
multiplying, and dividing by counting fingers; or
remembering multiplication (Fletcher et al., 2007).
They may not get the meaning of fractions, decimals,
or math terminology. They may have difficulties
interpreting problems; time concepts; notions of distance,
weight, measurement; and quantitative expression.
Such problems are likely to show up at the beginning
of their study and become even more prevalent in higher
levels of classes. Students with learning disabilities in
calculation have been estimated to account for 5%—-8%
of the school-age population, with such children having
lower calculation skills than their peers (Magne, 2003;
American Psychiatric Association, 2013; Juithong,
2016), even though they may have normal or higher
intellectual abiltity than normal student. Their recognition
abilities may be good and they can attend school as
normal children. However, they may develop some
emotional disabilities and other aspects (Fletcher et al.,
2007; Karagiannakis et al., 2014).
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Concrete—Representational-Abstract Strategy

One concept used by teachers to enhance their
teaching performance is the concrete—representational—
abstract (CRA) strategy. This three-step approach
helps students to learn and understand concepts one step
at a time. Students’ abilities to learn and conceptualize
are assessed in each stage before moving to the next
stage, to eventually complete all three steps, as follows
(Riccomini & Witzel, 2009: Step 1. Concrete: Students
use concrete, tactile, and three-dimensional learning
materials to help them learn and understand a concept
and to connect to the next step in the learning approach,
Step 2. Representational: Students draw a two-dimensional
image to represent the concrete media in Step 1 and
to show their understanding of the topic learned and
to connect to the next step; and Step 3. Abstract: Students
use symbols or mathematical symbols to represent the
previous three-dimensional objects and two-dimensional
drawings, demonstrating their understanding of the
concept (Witzel & Mize, 2018). The CRA strategy aids
students with step-by-step conceptualization. The use
of shapes, drawings, or illustrations makes it easier
for students to understand and have fun. As teaching
students with learning disabilities, for each complex topic
in mathematics that is hard to understand (Riccomini
and Schneider, 2008), students were able to recap
and memorize knowledge learned well from the activities.
So, CRA has been proven to be effective to use in teaching
students and helping them to make progress in mathematics
(Strickland, 2014).

Adaptive Learning

Adaptive learning is the process that individual
differences are diagnosed and the basic learning
environment adapted to match the characteristics and
needs of each learner with different learning abilities
by taking into account the interests of learners as
important (Landa,1976; Holland,1977). Learning design
process is (1) Analyze learners' ability level; (2) Determine
learning objectives; (3) Design learning activities;
(4) Design or select appropriate learning materials;
and (5) Design Assessment of development-based
learning. Adaptive learning consists of examining
the learning process and learning product, capable of
higher use tools to stimulate learners' potential. Assessment
does not emphasize judgment, and does not focus on
competition (Wongyai & Pattaphol, 2021).

Methodology
The present research followed two phases, as follows.

Phase 1: Developing A Mathematics Learning Management
Program (MLMP) for Junior High School Students with
Learning Disabilities

Participants

1. Thirty junior high school students with learning
disabilities from model schools taking part in the
inclusive classrooms initiative by the Office of Secondary
Educational Service Areas 1 and 2, Bangkok Metropolitan
Administration, for the academic year 2020.

2. Eight experts, comprising 3 math scholars,
2 special education faculty members, 1 curriculum
and instruction specialist, | measurement and assessment
academic staff member, and 1 education management
professional with doctorate degree or special academic
standing or at least 10 years of direct expertise.

Research instruments

1. Screening form for persons with learning
disabilities secondary level (Ministry of Education, 2014)
to apply the mathematical learning disorders diagnostic
test on fractions created by the researcher with a content
validity (IOC) of 0.80 to 1.00, difficulty rating of 0.20
to 0.83, power of discrimination of 0.20 to 0.73,
and reliability of 0.84.

2. Draft MLMP for junior high school students with
learning disabilities consisting of: (1) program objectives;
(2) program features; (3) program participants; (4) learning
activities; and (5) measurement and evaluation.

3. Draft MLMP assessment on fractions for junior
high school students with learning disabilities.

Data collection

1. A mathematical learning disorders diagnostic test
on fractions was carried out on the 30 junior high school
students with learning disabilities who were participating
in the research, as above-mentioned. Then the math fault
diagnosis test on fractions was taken to test with learning
disabilities students at junior high school level inclusive
learning model school under the Office of Secondary
Education Service Area Bangkok, District 1 and District
2, Academic Year 2020, a total of 30 students. All 30
students had documents, such as a disability card or a
medical certificate, certifying learning disabilities.

2. After screening, students with medical evidence,
and having tested their basic knowledge of mathematics
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for integer knowledge but lacking in fractions as seen
from the analysis of the results of the diagnostic test for
learning defects in fractions, were admitted to learn with
CRA strategies in this program. Then, the information
obtained from the fault diagnosis was applied to draft
a program for learning management in mathematics on
fractions for students with learning disabilities at the
lower secondary level, and the quality of the draftprogram
was checked by 5 experts to evaluate the draft program.
3. In the selection of the target group in the creation of
diagnostic tests, the students with learning disabilities were
screened by each school. The IQ scorers were then screened
for those with an IQ greater than 90 (those with learning
disabilities must have an 1Q > 90). They were then tested.
Integer fundamentals selected students who received 80%
(integers are the basis of learning fractions). Then a sample
group of students with learning disabilities was accepted into
the program. An assessment of the draft program was
conducted by five experts. The quality of the program was
checked by eight experts, using focus group
discussion to improve the program according to the
recommendations from the experts. Discussion was used to
modify the program based on the suggestions of the experts.

Data analysis

Content analysis was conducted using the results
from the quality assessment of the draft program and the
outcomes from the focus group.

Phase 2: Trials and Improvement of the MLMP-F for
Junior High School Students with Learning Disabilities

Participants

1. Ten junior high school students with learning
disabilities from model schools taking part in the inclusive
classrooms initiative by the Office of Secondary
Educational Service Area 2, Bangkok Metropolitan
Administration, for academic year 2021, with parents’
permission to participate in the research and who had
passed the math proficiency test on integer operation
created by the researcher as well as completed IQ SPM
assessment (Raven, 1998).

2. One math teacher, 1 teaching assistant, 1 mentor
for students with disabilities, and 3 educational supervisors,
comprising 1 supervisor, 1 school administrator, and
1 teaching supervisor.

Research instruments

1. Mathematical learning disorders diagnostic test
on fractions for junior high school students with learning
disabilities.

2. MLMP-F for junior high school students with
learning disabilities.

3. Interview recording from teachers and all parties
involved in the MLMP.

Data collection

1. Permission was asked to collect data for the target
schools. Appointments were made to clarify details with
the program users.

2. Meetings were scheduled to explain the details
with the educational personnel involved with the program.
Appointments were made with the parents of the target
students to clarify the details and arrange the orientation.

3. The mathematical learning disorders diagnostic
test on fractions was used for pre-testing of the target
group of students to determine their math learning
disabilities on fractions.

4. The results from the mathematical learning
disorders diagnostic test on fractions for the target
students were analysed. Classes were scheduled following
the MLMP at a level appropriate to the mathematical
learning disorders of the students as determined from the
diagnostic test results.

5. Result notifications were sent for the diagnostic
tests and for the appointments with parents and the
individual target students for agreeing to the schedules
for the students’ participation in the program activities.

6. Teachers’ program learning was arranged through
the CRA strategy prescribed in the learning management
plan and program manual, with the learning activities
recorded, and a summary of the learning management
results was also recorded.

7. Students’ post-test results were compared with
their pre-test results.

8. Program assessment was conducted via interviews
with a supervisor, administrator, teaching supervisor,
math teacher, teaching assistant, and mentor for students
with disabilities.

Data analysis

The program quality review employed the program
efficiency value (E /E,), effectiveness index (EI), and
content analysis from the in-depth interviews.

Research Ethics

The researcher’s request for ethics consideration for
the research project number SWUEC-G 29-/256-E to be
conducted on humans, which was approved by the
Human Research Ethics Committee, Graduate School,
Srinakharinwirot University.
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The rights of the target groups were protected by
introducing and explaining the research objectives and
process to the participants. Their consent and cooperation
were requested for the data collection. Information
obtained for the research was kept confidential with no
harm done to the target groups.

Results

The development of the MLMP-Fs for junior high
school students with learning disabilities can be summed
up as follows.

1. A quality review of the development of the
MLMP-F was carried out by experts through draft
program assessment and a focus group. The following is
a recap from an analysis of the results.

1.1 The MLMP-F consisted of: (1) program
objectives; (2) program features; (3) program participants;
(4) learning activities; and (5) measurement and
evaluation, as shown in Figure 1 and Figure 2.

The MLMP-F for students with learning disabilities
scored an average of 4.75 overall, for which the full
scores is 5.00. The average scores were as follows: (1) 4.6
for program components; (2) 4.6 for program objectives;
(3) 4.4 for program participants; (4) 5.0 for program
features; (5) 4.0 for learning activities; (6) 4.6 for learning
management plans; (7) 5.0 for learning materials; (8) 4.6
for measurement and evaluation; and (9) 5.0 for program
manual.

Program objectives

Program components

[ Measurement and evaluation

Learning activities

Program features

Program participants

Figure 1 Components of the mathematics learning
management program on fractions for students with learning
disabilities

Students with learning disabilities

—

Take SPM intellectual assessment

Take math proficiency test on integer operation

Take matt ical learning disorders di ic test on Perform other
fractions activities

ical learning di: on

Level 2 Comparison of fractions

‘ .—)l Level 3 I

Level 2 of program

Level 3 Adding-subtracting of fractions with thesame

denominators

b

Level 3 of program

with the diffc

—)l Level 5 I

Level 4 Adding-sut ing of fi
lenominators

u

Level 4 of program

Level 5 of program

Level 5 Multiplying of fractions
‘LQ . .

Level 6 Dividing of fractions

Test
Level 6 of program .

—)lEnd of activityl—

[ Take

ical learning di;

on fractions di i ]

Figure 2 Flowchart for the mathematics learning management program on fractions for students with learning disabilities
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Experts’ ideas from the focus group suggested that
each student with learning disabilities was different.
Their math proficiency differed, and hence, the learning
management in the program should be organized to
suit students’ individual skill levels, not a preset one-size-
fits-all approach. Measurement and evaluation should
employ a variety of methods so that students could
learn through their behavioral learning objectives as
much as possible.

2. The results from the trials with the MLMP-F for
the 10 target students with learning disabilities yielded
a program efficiency of 81.4/86.8 and an effectiveness
index (EI) of 0.78, as detailed in Table 1.

Table 1 shows the pre-training and post-training
effectiveness index (EI) scores for the junior high school
students with learning disabilities taking part in the
MLMP-F, which was 0.78 or 78.0 percent.

3. The results in terms of the mathematics learning
management program improvement on fractions for
students with learning disabilities were as follows: (1)
The program overview was completed with all the
components. The pattern of program learning level
applied the complete contents for learning as described
by the objectives; (2) The learning management plans
were also completed with all the components. The
contents covered in the plans were as described by the
behavioral objectives; (3) Measurement and evaluation
were conducted on the students’ abilities covering the
learning contents adaptable to the students’ learning
progress, which were flexible for measuring the students’
learning outcomes at each level; (4) The provided learning
materials were convenient, strong, and suitable for
students’ learning. These facilitated student involvement
in the activities and practices, which improved their
abilities to answer the questions and to take the tests. A
variety of learning materials were added to cover more
interests; (5) The program manual format was suitable,
convenient, easy to read, and clear; and (6) The program
was beneficial for users, like the students and teachers. It
could also be used as a prototype program for those
interested in trying out this program.

More suggestions for applying the program are: (1)
The organization of the program in terms of utilizing the
students’ mathematical learning disorders diagnostic test

results prior to the learning activities was very responsive
to the needs of the students with learning disabilities; (2)
Meetings with teachers, parents, and students should be
held to seek agreement on program participation and to
outline the process and objectives; (3) An individualized
instruction program (IIP) should be developed in
accordance with the program; (4) The use of CRA
learning materials must be specified; and (5) An online
program manual or guide on using the learning materials
and objective test should be provided.

Discussion

1. The mathematics learning management program
on fractions for junior high school students with learning
disabilities comprised 5 components: (1) program
objectives; (2) program features; (3) program participants;
(4) learning activities; and (5) measurement and
evaluation. The program was developed with efficiency
and effectiveness as key aims. For ease of use, a user
manual was provided that should be read prior to the
program. Also, the experts raised the point that every
student with learning disabilities is distinctive, and they
do not have the same math proficiency. Therefore, it is
necessary to align the program learning management to
fit the skill levels of the students. Measurement and
evaluation the skill of students used various methods to
measure how students were able to learn by considering
their behavioral learning objectives. These results were in
accordance with the study by Klabpadung (2017), who
utilized adaptive learning management to improve the
calculating ability of students with learning disabilities
through web-based instruction according to students’
abilities. This resulted in improving the students’ abilities
and knowledge retention. Prongsantia (2007) studied the
use of a remedial program by forming classes with
a small group of students, and found that a higher teaching
efficiency was possible than in typical classrooms.

2. The MLMP-F for junior high school students with
learning disabilities could be effectively utilized to assist
such students. The trials with the target group suggested
that students participating in learning activities could use
the CRA strategy for developing their math skills and

Table 1  Effectiveness index of the mathematics learning management program on fractions for junior high school students with learning
disabilities
(n=10)
Number of The sum of the The total score of ~ The total score of Progress Percent of Effectiveness
Students full scores the pre-training the post-training progress index : EI
10 500 205 229 +45.80 0.78
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knowledge of fractions according to their disabilities.
This progress was followed through individual
appointment schedules based on DI and by applying
adaptive learning concepts. Student progress assessment
for both pre-training and post-training in the program
indicated a program efficiency of 81.4/86.8, which was
higher than the 80/80 set criteria with a process (E,) score
of 81.4 and efficiency of products (E,) of 86.8. Also, the
effectiveness index (EI) of the participating students in
both the pre-training and post-training tests for the
MLMP-F was 0.78, which indicated a 78 percent
improvement in their math abilities. This was in line with
a study by Dyson et al. (2018) on students’ understanding
topics like fractions with the same denominators. Their
study involved fractions operation for sixth grade students
with math problems and used number lines as the learning
media. The results from a comparison of the experimental
group using the learning materials and a regular group
showed that the experimental group students were able to
conceptualize fractal calculation immediately after the
course and over time became even better than the control
group students. This demonstrated the importance of
using appropriate learning materials as part of students’
conceptualization. This was echoed by Sharp & Shih
Dennis (2017), whose study examined the effect of a
model drawing strategy (MDS) on assisting fourth grade
students when comparing denominators and the order of
fractions terms in problem-solving. MDS is a thinking
strategy for solving vocabulary problems. Emphasis was
put on drawing bar graphs to represent fractions problems.
The test results showed that this aid scheme effectively
improved fractions problem-solving in students with
learning disabilities. This improvement also lasted 2—4
weeks after the initial execution. Moreover, this
corresponded to a study conducted by Booth et al. (2014),
in which regular tests were used to assess students’
abilities after applying MDS to help students with
fractions, whereby they were then able to use fraction
concepts, and to compare and order fractions in abstract
format.

Conclusion and Recommendation
Implications

The program components in the learning activities
should be used in accordance with an individualized
education plan (IEP) and individualized lesson plan (IIP)
for students with learning disabilities. Both documents
should be developed by schools, and may be included in

the IEP and IIP filed in the profiles and portfolios of
students with learning disabilities.

In the event of a further COVID-19 outbreak, or other
major event, some tips and precautions for program use
are as follows.

1.1 Strictly prevent the spread of the virus among
program users. In the concrete stage of the CRA strategy
learning management, 3D learning materials must be
used separately by teachers and students. All 3D learning
materials should be cleaned every time after use.

1.2 Organize CRA strategy training for parents so
they can create learning activities at home and let them
take the objective examination at school.

1.3 Organize online learning, and prepare a teaching
demonstration video recording the concrete stage, and for
reviewing the representational and abstract stages of the
CRA learning upon an agreeable schedule conference.

Teachers should prepare the interesting program
activities within a daily routine to foster understanding
and learning from things the students are familiar with.

Design measurement and evaluation based on each
objective in order to assess students' abilities with results
judgment of “passing” or “failing” each level by game-
based learning (GBL); for example, Kahoot, Baamboozle,
Quizizz, and Quizalize. Also, create a user manual to
provide a variety of measurement and evaluation options
for students with learning disabilities.

Set up a test to assess the retention of knowledge post-
program training.

Suggestions for Further Research

Program effects should be studied in a special
education center or disability-specific school or welfare
school.

The study of the effect of using this program with
learning disabilities encountered problems in math.
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