JURNAL PENELITIAN PENDIDIKAN PA
IPPIPA (55N: 2407795

Jurnal Penelitian Pendidikan IPA

http:/ /jppipa.unram.ac.id/index.php/jppipa/index

JPPIPA 11(10) (2025)

Analysis Learning Profile of Students with Intellectual
Disabilities in Studying the Basic Law of Chemistry Using E-
LAPD Based Liveworksheets

Wahyu Aprilia Rahmayanti!, Hardiani Novianti2, Monigsa Purbo Syahrani?, Rusmini?, Dian Novita®

1Students on the Chemistry Education Program of FMIPA, Universitas Negeri Surabaya, Surabaya, Indonesia.
2Teacher on SMAN 10 Surabaya, Jalan Jemursari, Kecamatan Wonocolo, Surabaya, Indonesia.
3 Lecturer on Chemistry Education Program of FMIPA, Universitas Negeri Surabaya, Surabaya, Indonesia.

Received: July 22, 2025
Revised: September 29, 2025
Accepted: October 25, 2025
Published: October 31, 2025

Corresponding Author:
Dian Novita
diannovita@unesa.ac.id

DOI: 10.29303 /jppipa.v11i10.12977

© 2025 The Authors. This open access article is
distributed under a (CC-BY License)

Introduction

Abstract: This study aims to analyze the learning profiles of students with
intellectual disabilities, focusing on their learning styles in studying the
basic laws of chemistry using e-LAPD based Liveworksheets. The
participants were three students with intellectual disabilities from SMAN 10
Surabaya. A mixed-method approach with a concurrent embedded model
was employed. Qualitative data were collected through interviews and
observations and analyzed using Nvivo 11 software, while quantitative data
were obtained from pretest and posttest results and analyzed using bar
charts and N-Gain scores to measure improvement in learning outcomes.
The quantitative data also supported the qualitative analysis of the
relationship between learning style tendencies and learning outcomes. The
results show that student DA exhibited a kinesthetic learning style, whereas
E and RY demonstrated visual learning styles. Students engagement with e-
LAPD activities reflected variations in learning style preferences.
Quantitative analysis indicated an increase in learning outcomes, with N-
Gain scores categorized as high. Therefore, a learning style that matches
students characteristics can enhance learning outcomes. Based on these
findings, it can be concluded that e-LAPD based liveworksheets can assist
in analyzing learning profiles, particularly learning style tendencies that
influence the learning outcomes of students with intellectual disabilities.

Keywords: Basic law of chemisrty; E-LAPD; Intellecutual disability;
Learning profile; Liveworksheets

students, including those with special needs and diverse
backgrounds (Saleh et al., 2024). The goal of inclusive

Education is a learning activity that involves
teachers and students actively interacting and
developing their potential and abilities for improvement
(Yasir, 2022). Various schools have been established as
places or means of education for everyone, without
exception, including children with special needs
(McKee, 2020). This is in line with the concept of
inclusive education. Inclusive education is an approach
that aims to provide equal learning opportunities for all

How to Cite:

education is to provide early interventions for children
with special needs and to create an environment that is
friendly and accepting of differences. This principle
emphasizes equal rights to access quality education
regardless of physical, intellectual, social, or emotional
abilities (Chairunnisa & Rismita, 2022; Deroncele-Acosta
& Ellis, 2024). In line with this principle, inclusive
education means opening access to various educational
and social opportunities for all children, not just for
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children with disabilities or identified
educational needs (Besi¢, 2020).

Students with special needs who receive education
in regular or public schools are generally students with
mild disabilities, such as intellectual disabilities (mental
retardation). These students can engage in activities with
regular students, although they may require individual
learning support. Intellectual disability is a
developmental disorder characterized by limitations in
cognitive abilities, problem-solving skills, and adaptive
behavior, leading individuals to learn more slowly, have
irregular learning patterns, and experience difficulty in
understanding abstract concepts (Ni’'matuzahroh et al.,
2021). The American Association on Mental Retardation
(AAMR) states that intellectual disability severely limits
an individual's functioning in adaptive behavior, which
consists of conceptual, social, and practical adaptive
skills. The limitations of children with intellectual
disabilities result in difficulties in improving their
learning, especially in the academic field (Bakhtiar,
2022).

One of the main characteristics of students with
intellectual disabilities is their difficulty in retaining and
recalling information, especially in subjects that require
the application of abstract concepts, such as chemistry.
Chemistry, which is known for its abstract and symbolic
concepts, is taught with learning adjustments tailored to
the individual needs of students with intellectual
disabilities. In chemistry learning, one of the topics
covered is the basic laws of chemistry. The material on
the basic laws of chemistry consists of a combination of
concepts and mathematical calculations, thus requiring
high-level thinking and analysis to construct and
connect the given legal concepts (Kapuung &
Waworuntu, 2022), however, the cognitive achievement
levels of students with intellectual disabilities remain
low (Mullah et al., 2025). One of the factors closely
related to students' cognitive abilities, whether they are
regular students or students with intellectual
disabilities, is the students' learning profile, particularly
their learning style.

A learning profile is the study of a group of children
that shows the average level and distribution of skills or
competencies achieved by the group as they develop
through each age or level (Michelle, 2019). One
component of the learning profile is the learning style.
Learning style is how students select, acquire, process
and remember new information (Susanti et al., 2023).
Students' learning styles are key to developing learning
performance because each student certainly has
different learning styles (Djara et al., 2023). In general,
human learning styles as summarized by Mufidah
(2017) are divided into 3 (three) groups, namely: visual
learning styles, auditory learning styles, and kinesthetic
learning styles. According to Ilgin et al. (2018), learning

special
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styles are important to learn because they can support
student learning success. Students with intellectual
disabilities have diverse characteristics and learning
style tendencies, such as visual, auditory, and
kinesthetic preferences, which often differ from those of
students in general (Fitria & Nadirah, 2024). The
alignment of learning styles with the needs and
characteristics of students with intellectual disabilities
contributes positively to learning outcomes because it
makes the learning process more effective and
meaningful. This is in line with the research findings of
Nurbaeti et al. (2015), which indicate that learning styles
have a positive relationship with students' cognitive
abilities. This suggests that learning styles can enhance
students' cognitive abilities. Therefore, identifying the
learning styles of students with intellectual disabilities is
important to contribute to improving learning
outcomes.

The use of learning media in the form of teaching
materials such as Student Activity Sheets (LAPD), while
still utilizing available digital technology, can support
efforts to identify the learning style tendencies of
students with intellectual disabilities in understanding
lesson material, particularly chemistry. In this regard,
one form of implementation is the development of an e-
LAPD (Electronic LAPD), especially for basic chemistry
law material, by enhancing visuals and using simple
language. e-LAPD is an assignment included in learning
media in electronic form that must be completed by
students (Sari et al., 2022). e-LAPD is used as a teaching
and learning tool in schools with the aim of improving
the quality of education (Octaviani, 2017). In the
development of e-LAPD, the liveworksheets platform is
used as a medium to access LAPD. The e-LAPD is based
liveworksheets is designed with various learning
activities, such as observing images or tables, listening
to concept explanations, watching educational videos,
and answering questions through features that require
hands-on activities like drag and drop, matching, and
filling in tables or answer blanks. Through this e-LAPD,
the researcher can observe various responses exhibited
by students with intellectual disabilities in each learning
activity. These response patterns are used as indicators
in identifying tendencies of visual, auditory, and
kinesthetic learning styles.

This is in line with initial observations at SMAN 10
Surabaya, an inclusive education school. It was found
that the chemistry teacher and the special
accompaniment teacher have never developed
innovative learning media specifically designed for
students with intellectual disabilities. The use of
innovative learning media is important to improve the
learning outcomes of students with special needs in
chemistry education (Sukarmin et al., 2020). Therefore,
the presence of e-LAPD based on live worksheets,
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particularly in the topic of basic chemical laws, can help
analyze learning styles, thereby improving the learning
outcomes or cognitive achievements of students with
intellectual disabilities.

Based on the description above, the focus of this
research includes: (1) How is the learning profile of
students with intellectual disabilities when using e-
LAPD based on Liveworksheets? (2) What is the
relationship between learning style tendencies and the
learning outcomes of students with intellectual
disabilities  after = using e-LAPD based on
Liveworksheets? Therefore, the researcher is interested
in conducting a study entitled “ Analysis of the Learning
Profiles of Students with Intellectual Disabilities in
Learning Basic Chemistry Laws Using e-LAPD Based on
Liveworksheets?”

Method

This research uses a mixed method, which is a
research method that combines quantitative and
qualitative methods used simultaneously in a research
activity, so that more comprehensive, valid, reliable, and
objective data are obtained (Sugiyono, 2017). Findings
from the mixed method mutually confirm between
qualitative and quantitative results, thus providing a
stronger basis for researchers in making decisions and
actions. The mixed method can be used to generate
strong data descriptions and interpretations, make
quantitative results easier to understand, or
understanding the broader application of qualitative
findings from small samples (Harvard Catalyst.edu.,
2022). The mixed method model used is the concurrent
embedded model, which is a combination of research
that collects quantitative and qualitative data either
simultaneously or sequentially, where one form of data
plays a supporting role for the other (Creswell, 2010).
The following is the research flow of the concurrent
embedded model.

Problem Statement

At this stage, the emphasis is on identifying the
main problems that require a deep understanding in
order to formulate the problem statement. The
formulation of the problem is based on observations at
SMAN 10 Surabaya, and the results provided
information related to chemistry learning in school for
students with intellectual disabilities, the availability of
teaching materials and media, the teaching methods and
models applied, and the condition of students with
intellectual disabilities during learning activities.

Literature Review
At this stage, the researcher further seeks and
selects relevant theories that can be used to clarify the
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problem, provide operational definitions, and formulate
hypotheses. The literature review focuses on theories
regarding students with intellectual disabilities, the
need for media and learning strategies, and
individualised education.

Research Instrument

At this stage, to obtain data, the research
instruments were developed, starting with the creation
of e-LAPD based liveworksheets along with validation
sheets and guidelines for interviews and observations,
which function to guide the researcher in collecting data.
In addition, instruments in the form of pre-tests and
post-tests were created, with scores assigned for each
answer. The scope of this research is focused on the use
of e-LAPD for basic chemistry law, covering two
subtopics, namely the law of constant comparison and
law of volume comparison.

Determination of Subject

At this stage, the subjects or students who will be
given treatment by the researcher to obtain data are
determined. The subjects of this study are three students
with intellectual disabilities at SMAN 10 Surabaya. The
following is a table of information on the three students
with intellectual disabilities.

Table 1. Information on Students with Intellectual
Disabilities

Student Class Age Gender 1Q
DA XI 17 Male 108
E XI 18 Female 87
RY XII 18 Male 80

Based on the identification results from the school,
the three students have an IQ (Intelligence Quotient)
above the general threshold for the classification of
intellectual disability, which is <70 as established by the
American Psychiatric Association, 2013. However,
according to the assessment criteria applied by SMAN
10 Surabaya as an inclusive education provider, these
students are still categorized as having an intellectual
disability because they show limitations in adaptive,
social, and conceptual functioning. This provision aligns
with the guidelines of the fifth edition of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5),
which states that the diagnosis of intellectual disability
is not determined solely based on IQ scores but must
also include significant limitations in adaptive, social,
and conceptual functioning (APA, 2013). Thus, this
study refers to assessment results and school policies
that consider the students' factual conditions
comprehensively, not merely their IQ scores.

643



Jurnal Penelitian Pendidikan IPA (JPPIPA)

Data Collection

At this stage, qualitative data was obtained from
interviews and observations, while quantitative data
was obtained from pretest and posttest results.
Treatment consistency was maintained by providing the
same treatment during the data collection phase for each
subject, which were the three students with intellectual
disabilities. The following treatments were given to each
student with intellectual disabilities during the research
data collection process.

Pretest

The pretest is conducted to determine the initial
abilities and level of understanding of students with
intellectual disabilities regarding the subtopics to be
studied before being provided with special learning
media/interventions. The pretest instrument includes
questions related to the law of definite proportions and
the law of multiple proportions, presented via a web-
based platform through Google Forms.

Completion of e-LAPD 1

The completion of the e-LAPD 1 aims to determine
the extent of students' understanding of the concept law
of constant comparison while also analyzing the
learning style tendencies applied during the learning
process. The researcher uses an observation sheet
instrument to record the activities of students with
intellectual disabilities during the completion of the e-
LAPD. Through observation, the researcher can also
note the tendencies of students with intellectual
disabilities in various learning activities, such as
observing pictures or tables, listening to concept
explanations, watching learning videos, and answering
questions through features that require direct activity.
Observation data serves to complement the results from
other instruments, such as interviews, so that the
analysis of each student with intellectual disabilities
learning style tendencies becomes more accurate.

Interview 1

Interviews were conducted to explore information
about how students with intellectual disabilities
understand the material, the types of learning activities
they prefer, and the learning strategies considered most
helpful during the learning process. The interview
results were used to analyze the learning style
tendencies of each student with intellectual disabilities
after participating in learning using e-LAPD law of
constant comparison based liveworksheets.

Completion of e-LAPD 2

The completion of the e-LAPD 2 aims to determine
the extent of their understanding of the concept of law
of volume comparison simultaneously analyzing the
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learning style tendencies applied during the learning
process. The researcher uses an observation sheet
instrument to record the activities of students with
intellectual disabilities during the completion of the e-
LAPD. Through observation, the researcher can also
note the tendencies of students with intellectual
disabilities in various learning activities, such as
observing pictures or tables, listening to concept
explanations, watching learning videos, and answering
questions through features that require direct activity.
Observation data serves to complement the results from
other instruments, such as interviews, so that the
analysis of the learning style tendencies of each student
with intellectual disabilities becomes more accurate.

Interview 2

Interviews were conducted to explore information
about how students with intellectual disabilities
understand the material, the types of learning activities
they prefer, and the learning strategies considered most
helpful during the learning process. The interview
results were used to analyze the learning style
tendencies of each student with intellectual disabilities
after participating in learning using e-LAPD law of
volume comparison based liveworksheets.

Posttest

The posttest was conducted with the aim of
determining the learning outcomes of students with
intellectual disabilities after participating in learning
using e-LAPD based liveworksheets. Similar to the
pretest, the posttest also used a posttest instrument
covering questions related to the law of constant
comparison and law of volume comparison, presented
online through the Google Form platform. The posttest
scores were then compared with the pretest scores to
determine the improvement in learning outcomes of
students with intellectual disabilities after using e-LAPD
tailored to each student's learning style.

Data Analysis
The research data obtained still needs to be
analyzed. Qualitative data in the form of interview
recordings are used to examine the learning profiles,
particularly the learning style tendencies of each student
with intellectual disabilities. The interview recordings
are then transcribed into text and used as documents
analyzed using Nvivo 11 software with the coding query
matrix feature. This feature is employed to analyze and
compare coding results across categories or themes that
emerge from the interview data. Using this feature,
researchers can identify patterns of association among
the learning styles of students with intellectual
disabilities (visual, auditory, and kinesthetic). This
analysis allows researchers to gain a deeper
644
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understanding of each student with intellectual

disabilities learning style tendencies.
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Figure 1. Concurrent embedded model flow

The quantitative data obtained from the pretest and
posttest scores were analyzed using bar charts to
determine the improvement in learning outcomes of
each student with intellectual disabilities on the
subtopics of the law of constant comparison and law of
volume comparison. This analysis not only illustrates
the changes in scores before and after learning using e-
LAPD based on liveworksheets, but is also used to
strengthen the qualitative analysis regarding the
relationship between learning style tendencies and the
learning outcomes of each student with intellectual
disabilities. Furthermore, to reinforce the results of the
quantitative analysis, an analysis was also conducted
using the N-Gain score calculation. The N-Gain score is
used to determine the improvement in pretest and
posttest scores of students with intellectual disabilities.
The following is the formula for the N-Gain score. The
calculated value (g) is interpreted according to the
criteria in Table 2.

_ posttest score—pretest score (1)

ideal score—pretest score

Tabel 2. N-gain Score Interpretation Criteria (Hake,

1998)

Value Category
range

G207 High
03<G<07 Medium
G< Low
0.3
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Based on these criteria, learning outcomes are
considered improved if there is an increase in the N-gain
score of 0.3 < G < 0.7 with a moderate category and an
N-gain score of G = 0.7 with a high category. Thus,
quantitative analysis results can strengthen qualitative
findings.

Result and Discussion

The research results were obtained based on
analyzed data. These research results successfully
answer all the research questions that were established.

Learning Profile of Students with Intellectual Disabilities

The observation results show the characteristics of
the three students with intellectual disabilities,
including a general description of each student, their
learning abilities, and the obstacles they experience.

DA is a child with specific learning difficulties
caused by neurological disorders related to language
processing. DA still struggles with written language
skills, so his writing is sometimes inaccurate. In
addition, DA tends to be inflexible and has low
emotional control, making it difficult to accept feedback
and potentially prone to explosive behavior. This
condition indicates that DA has double disabilities,
namely intellectual disability and ADHD (Attention
Defict Hyperactivity Disorder).

E has a fairly adequate thinking ability but shows
good enthusiasm for learning. E tends to lack self-
confidence and needs time to adjust. Their interaction
and communication skills are fairly good, but their
emotional development tends to be influenced by their
mood.

RY has relatively low cognitive abilities and
concentration. RY tends to have an open, childish, quite
aggressive personality, and often wants to gain attention
and assert their own will. In addition, RY still lacks the
ability to deal with new problems.

Based on the explanation of the characteristics of
students with intellectual disabilities, such characteristic
data is used to understand the differences in each
student's characteristics so that teachers can adjust the
learning according to their special needs. In addition, the
development of e-LAPD is designed with consideration
of the students' characteristics, so this media provides
interactive features that meet their needs. Thus, e-LAPD
not only serves as a digital learning tool but also as a
medium that supports the individual learning needs of
students with intellectual disabilities.

The analysis results using the matrix coding query
feature in Nvivo 11 software indicate the learning style
tendencies of each student with intellectual disabilities
when implemented in learning using the e-LAPD on the
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law of constant comparison and the law of volume
comparison based liveworksheets.

Matrix Coding Query - Results Preview

Goting references eount
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E-LAPD 1 DA
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KINESTETIK
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Figure 2. Learning style diagram DA

Based on the diagram above, the learning style that
DA tends to apply when learning using e-LAPD on the
law of definite proportions and the law of combining
volumes is a kinesthetic learning style, compared to
auditory and visual learning styles. This is also
evidenced by observations during learning using e-
LAPD, showing that DA finds it difficult to stay still for
long periods, prefers to try things on their own rather
than listening to explanations, and finds it easier to
remember and understand lessons through activities
that involve movement or hands-on engagement. For
example, DA is able to recall the statements of the law of
constant comparison and law of volume comparison
while moving his hands.

In addition, DA shows interest in the features on
liveworksheets that involve interactive activities, such as
drag and drop, matching, and completing tables or
answer fields, because they are perceived as feeling like
play while learning. Therefore, DA prefers to directly
work on the exercises to understand the subtopic
concepts rather than reading material summaries or
watching instructional videos. Therefore, DA prefers to
directly work on problems to understand and learn the
subtopic concepts rather than reading material
summaries and watching videos. This finding aligns
with the research by Papilaya et al. (2016), which states
that individuals with this learning style grasp lessons
more easily when they move, touch, or take action. This
indicates that the use of e-LAPD can support the
kinesthetic learning style of students with intellectual
disabilities by providing interactive activities that allow
them to learn through movement and direct experience.
Thus, e-LAPD serves not only as a digital learning
medium but also as a means that is adaptive to the
learning needs of students with kinesthetic
characteristics. The following are the results of the E-
LAPD assessment showing that DA has an interest in
features that reflect a kinesthetic learning style.

October 2025, Volume 11, Issue 10, 641-650

i @ \v Elektronik Lembar Aktivitas Peserta Didik @
Ermm— Y | ¢
Ll B (B. Pertanyaan P.muntlk) 25

Juwablah pertanvaan borikut ini dengan cara memilih jawaban
vang benar.

Elektronik Lembar Aktivitas Peserta Didi

Juwwablab pertangaan i bavwih ini deopn car memindahkan (drag) hotk-
kotak yang herisl jawaban di hawal ke kotnk yang discdiakan di bawah
pestanyun

ichrogen (1) dun oksigen (041 keties

1. Ragaimana persamaan reaksi dari percobagn percana?
2. Anakah nerhandingan massa hidrogen (H} dan oksigen (€2 oy + Oy~ 10
pudu kelipa jenis e lersebut suma meskipun massy unsurnya - .

berheda? 2. Baguimana persamien reaks duri penechaan kedua?

S ] N+ Hay - NHyy

= €. Pengumpulan Data) £ &

= Lengkapilah data pada tahel berikut ini sesuai dengan fenomena
diatas.

3. Apakeah vlame gas yang hereaks dan gas hasil raksi pada
percobaun perla Jua hedua selaly berbancling?

Va. scialu berbanding

4. Apaksh perbandingan volamenya menunjukkan bilangan bulat
Jenis
Air

AR

& LIVEWORKSHE*
a

ik Feabangivgan Yol

ﬁ_
a
B

£ RN i< kiconik Lembar Aktivitas Peserta Didik

@ N\ CESCImmEED G
% o P2

- 7. ( €. Pengumpulan Dat ;E

Tengkapllah data pada tabel berlkut ol sesuai dengan bacsan diatas

50y

%n-
=]
o
o
3
&
c
g
| =T
o
5
=]
g
2 E
o
q
-
| 4

il
Lk

{irwg) kotak-kotnk vng berfsi fawaban i sebelah knnan ke kotak
‘yang disediakan di sehelah kiri (drop).

il ko dan s et (1t dn

i || o
[ Bagsimaaa perbandisgan wassi i Fovtoen | Do il | e | Obin
Nidrogen (H) dan aksigen 102 Wi |
wang dircaksikan dari ketige

: T | wcoamon | 2 f

= : e T | e | O | 2

1 PerRatikan pessarmain rikl padk percanaim periama din ket ipakab <sidah
setar? Jik b, Liliskah e n

2, Berape perbandingan miss
tetip e H iz O uttuk (5

E. P.ﬂ‘dd‘lﬂll Data
ek nfuk Ketig jeais air

diaras? Juwublub pertany s berikal isi.

uhaningin
ws e | Ve v

pig Pormnmau Beakti

=t

1| e s

<. Jika perbandinganaya tidak
118, maka st ada hicrogen i
AU OKSIgeN FANg....n

Benins pY

2 | Nt e N, i 3 2 13

83 LIVEWORKSH 2‘
-
\ Elektronik Lembar Aktivitas Peserta Didik (@

&% (. vjiKompetensi
T —
dengan juwaban yang benar!

AP

el
ukum Perbandingan Tetap iy UV%

Elektronik Lembar Aktivitas Peserta Didi £ @
i
N o
E. Kesimpulan -

=

IR 73

Leazghapiluh kesimpulin berikut ini denguo mengish ttik-titk o
buwah ini.

n carn mnjolubkin
Fendasackan data hasil perobaan diatas dapat disimpulkan.

| lukum perbendingen volume
ditemukan ol mia » Gas

i
bermams ..

o Joseph Gay-Lussac
@ Tetoplsama

Jia divksr pad suba 1T}
“don ekt F) yang
surna -

vi Uukum Perbandingan Tetap {Hukum Proust) adalah |2

“Suatu sayawa kimia s iterhentule dari wnsn

unsur dengin perbundinga s vang selalu | lelp |
hanya beroku untuk unsur

Hukum perbondingan valume|
yong memiliki fas:

- s—
Uji Kompetensi )

Aawahlah soal ujl kompetensi herflat ini dengan cara menindohlan tee
dhan yiug beonr? ¥

Mossa
Syorat dari hukum [
i perborcingon valume it
diukur poda tekanon  don| ()
Joseph _ouis Proust b v SR
. H Bunyi hukum perbandingan Ferbandingan
ST ——r—— p s et d AP leehiien
‘etop odaloh... Q
o 5 Eil d
A ‘oihasilkan dari ‘ Hukum perbendingon ' ; sederhana "
valume menyatakan bohwe

perbondingan masso tetop |
hidrogen — dan cksigen
yaity_ dengan .

P v e TR IVEWERRRER
Figure 3. The results of e-LAPD work

persondingen vaume somo

(ER RN RE R R

i
o

& LIVEWORKSHE&
=

Based on the figure 4, the learning style that E tends
to apply during learning using the e-LAPD of the law of
constant comparison and law of volume comparison is a
visual learning style, compared to auditory and
kinesthetic learning styles. Although, the visual learning
style is more dominantly applied in the e-LAPD the law
of constant comparison compared to the e-LAPD the law
of volume comparison. According to E, the presentation
of visual displays on both e-LAPDs makes learning more
interesting and helps to understand the concepts of these
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subtopics. This is also proven through observation
results during learning using the e-LAPD, where E
showed interest in the visual displays presented such as
colored text, images, and animations in learning videos.
Thus, E is more interested in reading the summary of the
material rather than completing worksheets that involve
hands-on activities because his right hand is injured and
cannot be moved.

Matrix Coding Query - Results Preview

3 —
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wwnin
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Figure 4. Learning style diagram E

In addition, E is more focused when learning media
are presented with clear and colorful visuals. This
findings are in line with the results of Bire & Geradus
(2014) research, which states that a visual learning style
helps students focus and concentrate on the material
being studied through activities involving seeing, such
as observing tables, animations, and interesting images.
Therefore, the use of e-LAPD that combines visual
elements can support visual learning styles, thereby
helping to understand concepts through concrete visual
representations.

Matrix Coding Query - Results Preview
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Figure 5. Learning style diagram RY

Based on the diagram above, the learning style that
RY tends to apply when learning using the e-LAPD for
the law of constant comparison and law of
volume comparison is a visual learning style, compared
to auditory and kinesthetic learning styles. However, the
visual learning style is more dominantly applied in the
e-LAPD the law of volume comparison compared to the
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e-LAPD the law of constant comparison. According to
RY, the presentation of visual displays on both e-LAPDs
makes learning more interesting and helps in
understanding the subtopic concepts. This is also proven
through observation results during learning using the
e-LAPD, as RY shows interest in the visual displays
presented, such as images and animations in learning
videos.

In addition, RY tends to pay more attention to the
material when it is presented through visually engaging
displays rather than completing worksheets that involve
hands-on activities, because RY finds it difficult to
concentrate during learning. This findings are in line
with the results of Bire et al. (2014) research, which states
that a visual learning style helps students focus and
concentrate on the material being studied through
activities involving seeing, such as observing tables,
animations, and interesting images. Therefore, the use of
e-LAPD that combines visual elements can support
visual learning styles, thereby helping to understand
concepts through concrete visual representations.

The following is the E-LAPD design that shows that
E and RY are interested in visual displays that reflect a
visual learning style.

N @ \'

at TS (.o

i’ RINGKASAN MATERI - o RINGKASAN MATERI
€] s | =8

Elektronik Lembar Aktivitas Peserta Didik

< lukum Foust aaw hukam SHukum  perndis vlume

parbandingan  merap  dikermakakan ditemukan oich Joseph Gay-Taussae

pertama Lali olel: Juseph Lous Proust,
soorung uhil Kima wsal Preacis,

Proust  melakukan  serangkaian
pervuban mulii dari when 1797
hingga 18 yang kemudian menjadi
# bukiibukli dari bwkum pecbiandingan
tetap.

e e g et et e | |
Rukrm perhendingsn totap yang dikenal dengan hukum Proust ||
padi tahun 1804

- Bunyi hukum perbundingin tetar, yaitu

"Suatu senyawa kimia selalu
tersusun/terbentuk dari unsur-unsur dengan
perbandingan massa yang selalu tetap”

G rxxxrxzzxas

g
i
o
Hukum Perbandingan Tetap s LIVEVD) _ﬁ

i ] @
Q

8L 7%

Elektronik Lembar Aktivitas Peserta DIIK

ﬁ’ {_WATCHNOW 51

i <

A Perhatikan video berikut ini!

; HUKUM PROUST <<<<<<<<<< Tamm B[
= ‘Pernahkah kamu?? o
=|' s
%’ -.a. {q
ki [ D )
:.—,]l ki
) DI
[ ) Hukum Perbandingan Tetap jg uv%

s tobu 1602 bing 1808,
~Puda tehun 1805 bersama demgan
 Alexander Von Humboldr, Joscph Gag-

Lussus merpelajari lentung seaks
amure g hidrogen dam oksigen
dengan bantuan bunga api listrik,

mamun belum herhasil menemukan
Tukum perbaadingan valume,

- Nassas kel melanjutkin percobaannga
yailu pereobuan menggunaban gas loin dom berbiasil menceluskan
hukum perbandingan valume.

+ B hubum perbindingis solue yailu:

“Jika diukur pada subu (T) dan tekanan (P) yang
‘samaitetap, perbandingan velume gas-gas yang

bereaksi dan volume gas hasilreaksi merupakan
perbandingan bilangan bulat dan sederhana®

« Berdasarkan humyi tkum  pedbandingan volims,  meka
disimpulhau bakva;
i\ Pibandingan Yolume = Perbandingan Kocfisicn )

] LIVEWORKSHE&
=

R i tronik Lembar Aktivitas Peserta Dii C
 CEICITEREED (G
[+ RINGKASAN MATERT
~

Cﬁrhﬂllkﬂl\ video berikut ini untuk menambah
pemahaman Anda terhadap hukum perbandingan
velumel

[ HUKUMERYLUSSAC

U o e DU UL,

2

& LIVEWORKSHE*
a

ik Feabinuiogan Vel

Figure 6. e-LAPD design

647



Jurnal Penelitian Pendidikan IPA (JPPIPA)

The Relationship Between Learning Styles and Learning
Outcomes of Students with Intellectual Disabilities

The learning outcomes of the three students with
intellectual disabilities were obtained through pretest
and posttest results on questions the law of constant
comparison and the law of volume comparison.
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Figure 7. Bar chart pretest and posttest score

Based on the bar chart, the pretest and posttest
results show a significant increase in scores for the three
students with disabilities in the subtopics of the law of
constant comparison and law of volume comparison.
The maximum score for the pretest and posttest on the
is 100. DA has a kinesthetic learning style, scored 60 on
the pretest, and improved on the posttest by achieving a
maximum score of 100. E has a visual learning style,
scored 40 on the pretest, and improved on the posttest
by achieving a score of 80. RY has a visual learning style,
scored 20 on the pretest, and improved on the posttest
by achieving a maximum score of 100. This indicates that
the learning styles applied by each student with
intellectual disabilities during learning using e-LAPD
law of constant comparison and law of
volume comparison affect their learning outcomes. This
is in line with the research of Irawati et al. (2021), which
states that learning styles have a significant influence on
students' learning outcomes. Learning styles that match
the characteristics of students can improve the learning
outcomes of students with intellectual disabilities.

Table 3. Pretest and Posttest Scores for the Subtopic of
the Law of Constant Comparison
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experienced an increase in their pretest and posttest
scores on the subtopic ot the law of constant comparison.
DA and E, who initially obtained a score of 20 on the
pretest, increased to 40 on the posttest. Meanwhile, RY
who initially obtained a score of 0, also increased
significantly to 40. The maximum score on the pretest
and posttest questions on subtopic of the law of constant
comparison was 40. This shows that the three students
with intellectual disabilities succeeded in achieving an
increase in conceptual understanding with maximum
results on the posttest after using the e-LAPD for
subtopic the law of constant comparison.

Table 4. Pretest and Posttest Scores for the Sub-Material
of the Law of Volume Comparison

Student Pretest Scores Posttest Scores
DA 40 60
E 20 40
RY 20 60

Student Pretest Scores Posttest Scores
DA 20 40
E 20 40
RY 0 40

After presenting the pretest and posttest score
diagrams for both subtopic, a table of pretest and
posttest scores for the subtopic law of constant
comparison is also presented. The table above shows
that the three students with intellectual disabilities

After the pretest and posttest scores of the law of
constant comparison were presented, a table of pretest
and posttest scores of the subtopic the law of volume
comparison was also presented. The table above shows
that the three students with intellectual disabilities
experienced an increase in pretest and posttest scores on
the subtopic of the law of volume comparison. DA, who
initially obtained a score of 40 on the pretest, increased
to 60 on the posttest. E, who initially obtained a score of
20 on the pretest, increased to 40 on the posttest. RY, who
initially obtained a scored 20 on the pretest, increased to
60 on the posttest. The maximum score on the pretest
and posttest questions on the subtopic of the law of
volume comparison was 60. This shows that DA and RY
increased conceptual understanding with maximum
results on the posttest after using e-LAPD on the
subtopic of the law of volume comparison.

In addition, to strengthen the quantitative data
results, the pretest and posttest results of students with
intellectual disabilities were recapitulated and analyzed
using the N-Gain score to determine the improvement in
their learning outcomes. The following are the N-Gain
test data results of each student with intellectual
disabilities' learning tests, as shown in table 5 below.

Table 5. Test Result Data on the Learning of the Law of
Constant Comparison and Law of Volume Comparison

Student Pretest  Posttest N-gain Category
score score score

DA 60 100 1 High

E 40 80 0.5 Medium

RY 20 100 1 High

Based on the N-Gain data of pretest and posttest
scores on the questions about the law of constant ratios
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and the law of volume ratios, there is one student with a
disability (E) who obtained an N-Gain score in the range
of 0.3 <G < 0.7 with a moderate category, indicating that
E is learning outcomes improved at a moderate level. In
addition, 2 students (DA and RY) obtained N-Gain
scores in the range of G 2 0.7 with a high category,
indicating that the learning outcomes of DA and RY
improved at a high level.

Based on the results of the quantitative analysis
above, it is known that the learning style of each student
with intellectual disabilities affects the learning
outcomes obtained. This shows that analyzing the
learning style of each student, especially students with
intellectual disabilities, is very important to improve the
effectiveness of the learning process and help students
achieve optimal learning outcomes.

Conclusion

The research results indicate that the
implementation of e-LAPD based liveworksheets in
learning the basic laws of chemistry, particularly the
subtopics of the law of constant comparison and law of
volume comparison, is able to assist in analyzing the
learning profiles of students with intellectual
disabilities, especially their learning style tendencies.
Students interest in various learning activities on
e-LAPD, which align with their individual preferences,
supports the analysis results that reveal differences in
tendencies among visual, auditory, and kinesthetic
learning styles. Learning styles that suit the
characteristics of each student with intellectual
disabilities influence the improvement of learning
outcomes in the subtopics the law of constant
comparison and law of volume comparison. This is
demonstrated by the increase in pretest and posttest
scores based on bar charts and N-gain scores, where the
majority of students reached the high category and a
small portion reached the medium category.
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