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ABSTRACT

The objectives of this study were: (1) to analyse the characteristics of focused attention behaviour during science
learning in ADHD students; (2) to identify learning strategies implemented by teachers to improve focused at-
tention in ADHD students; and (3) to analyse the improvement of focused attention. The method used was the
Mix Method Sequential Exploratory. This study was conducted at the Sunan Kudus Special Elementary School
(SES). Data collection was conducted through observation and interviews. The research instruments were ob-
servation sheets and interview sheets. Qualitative data analysis was conducted using the Miles and Huberman
model, while quantitative data were analysed using t-tests and n-gain tests. The results of the study indicate that
the characteristics of the focused-attention pattern among ADHD students are that they always respond to dis-
tractions in their learning environment. Students can complete assignments, but are unable to avoid distractions
in their surroundings, which often disrupts their focused attention. The learning strategy implemented involves
the teacher developing several practical approaches, intuitively and contextually, to manage student attention dur-
ing learning. Science learning is designed to activate students in observation and discussion activities. The results
of the t-test show a t value of -12.0, which is smaller than 0.05, indicating a difference in the focus of student
attention before and after science learning with the teacher-implemented strategies. The results of the group N-
Gain analysis show an average N-Gain obtained of 0.103, which is in the low category. This low N-Gain value
confirms that the learning intervention has not produced substantial improvements in student attention and focus,
indicating that more varied and contextual learning strategies are needed.
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INTRODUCTION disorders are stronger predictors of academic

achievement than hyperactivity or impulsivi-

Students with Attention Deficit Hyperac-
tivity Disorder (ADHD) or hyperactivity tend to
have difficulty maintaining attention during the
learning process, including in science subjects
in special elementary schools. A modern meta-
analysis found a prevalence of around 7-8% in
children and adolescents with hyperactivity (Sa-
lari et al., 2023). Research shows that attention

*Correspondence Address
E-mail: sekar.dwi.ardianti@umk.ac.id

ty symptoms (Rabiner & Carrig, 2016; Tamsut
et al., 2024). ADHD generally affects executive
functions, such as inhibitory control, information
processing, and working memory, all of which
contribute to poor attention during learning ac-
tivities (Barkley, 2015; Schmengler et al., 2023).
Due to inattention, children with ADHD often
experience academic difficulties, problems with
organisation, and difficulty following continuo-
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us instructions (Cabral et al, 2020). In science
learning, attention is crucial because the material
requires conceptual understanding, systematic
observation, and logical inference. Students with
ADHD often exhibit task avoidance, are easily
distracted, and have difficulty following sequen-
tial instructions, thereby hindering understanding
of scientific concepts (Orhan et al., 2023; Mc-
Dougal et al., 2023). This results in poor acade-
mic performance in the classroom and reduced
student engagement during learning (Kirk et al.,
2017; Sinnari et al., 2018; Schneidt et al., 2018).
Therefore, adaptive learning approaches and tar-
geted interventions are needed to support attenti-
on and better meet the learning needs of students
with ADHD in science instruction in special
needs schools.

Attention deficits in children with ADHD
lead to lower science achievement, both cogniti-
ve and affective (Rabiner & Carrig, 2016; Ediy-
anto et al., 2020; Wimbarti & Kusrohmaniah,
2023). Attention-deficit disorder has been shown
to have long-term effects on children’s acade-
mic achievement from elementary to secondary
school (Harrison et al., 2019; Orhan et al., 2023;
Rowan et al., 2024). Therefore, the problem of
low attention deficits in students with ADHD in
science learning is not a temporary phenomenon,
but rather a major obstacle requiring evidence-
based intervention. A strategic approach is nee-
ded through strategies, models, and educational
media designed to increase attention, thereby
facilitating ADHD students’ optimal follow-up
of science learning (Wanabuliandari et al., 2018;
Ardianti et al., 2019). In this case, it is important
to understand the extent of focused attention
among ADHD students during science learning,
as well as the characteristics of their behaviour
when demonstrating focus in class, especially in
the SES environment. In addition, it is necessary
to analyse the learning strategies teachers have
used to support the improvement of focused at-
tention among ADHD students in science lear-
ning, so that the approach developed is genuinely
relevant to their needs.

Focused attention is a crucial prerequisi-
te for effective learning, particularly in science
subjects, which require active involvement, con-
ceptual understanding, and the ability to observe
and reason logically. In students with Attention
Deficit Hyperactivity Disorder (ADHD), the
ability to sustain attention is often a significant
obstacle to learning (Rabiner & Carrig, 2016;
Sonuga-Barke et al., 2023; Tosto et al., 2021;

McDougal et al., 2023). Students with ADHD
often exhibit behaviours such as avoiding tasks,
being easily distracted, and difficulty following
sequential instructions, which can hinder their
understanding of important scientific concepts
(Mohammadhasani et al., 2015; Sullivan-Carr,
2016; Aquariza, 2017). In Special Education Ele-
mentary Schools (SES), teachers face complex
challenges because attention deficits are not only
individual but also closely related to learning de-
sign, classroom dynamics, and the types of media
used (Sinnari et al., 2018; Agustini et al., 2020;
Watari et al., 2021). Most studies discussing lear-
ning strategies or educational media for children
with ADHD are experimental or focus on gene-
ral executive function training, without directly
examining how forms of focused attention, such
as persistence in paying attention to instructions,
consistency in observing activities, and resistance
to distractions, emerge and change during science
learning in special education classrooms. In this
regard, it is important to explore how students
with ADHD exhibit focused attention during
science learning and to recognise the characteris-
tics of their focused behaviour during learning
interactions in SES classrooms.

Furthermore, research on focused atten-
tion in science lessons for students with ADHD
is still rare, especially at the elementary educati-
on level and within the framework of inclusive
education in Indonesia. This also requires explo-
ring the learning strategies teachers actually use
to improve students’ focused attention during
science instruction in the classroom. Thus, there
is a significant research gap to bridge pedagogi-
cal needs with relevant empirical evidence in the
context of special education.

This study aims to address the need for
an in-depth understanding of students with
ADHD'’s focused attention and how science lear-
ning in special needs schools (SES) supports or
hinders the development of focused learning.
Using a mixed-methods approach, this study
seeks to directly observe students with ADHD’s
learning behaviour, identify indicators of atten-
tion deficits, and explore the learning strategies
teachers employ to maintain student engagement
during science instruction. The main novelty of
this research lies in its specific context: science
learning in special needs schools (SES), which
has not been widely studied empirically in the in-
ternational literature. Its approach examines not
only learning outcomes but also the process of
attention formation through interactions between
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students, teachers, and learning media. Therefo-
re, this study is expected to make a conceptual
contribution to the development of more adapti-
ve science-learning innovations for students with
ADHD, while also providing contextual evidence
from field practice relevant to inclusive educati-
on.

The objectives of this study are: (1) to
analyze the level of focused attention in science
learning in students with ADHD; (2) to analyze
the characteristics of focused attention behavior
and its disturbances that arise during science
learning in students with ADHD in elementary
school classes; and (3) to identify learning stra-
tegies that teachers actually implement to facili-
tate increased focus and learning engagement of
students with ADHD during the science learning
process. Based on these objectives, the research
problem formulations in this study are: (1) what
is the level of focused attention in science lear-
ning in students with ADHD; (2) what are the
characteristics of focused attention behaviour
of students with ADHD during science learning
in elementary school classes? (3) What learning
strategies do teachers use to support increased fo-
cused attention of students with ADHD in the
context of science learning? The objectives of this
study support Sustainable Development Goal 4
(Quality Education), namely to ensure inclusive
and quality education and promote lifelong lear-
ning opportunities for all.

METHODS

The researchers used Creswell’s mixed re-
search approach, modified by integrating qualita-
tive and quantitative data findings (Nashrullah,
2023). The method used was a Mixed Method
Sequential Exploratory. This method aims to
analyse the characteristics of focused attention
in students with ADHD, teacher strategies to en-
hance focused attention, and the improvement of
focused attention during science learning in stu-
dents with ADHD.

This research was conducted at the Su-
nan Kudus Special Elementary School (SES), a
special education institution located in Kudus
Regency, Central Java, Indonesia. This school
provides educational services for children with
various disabilities, including attention-deficit/
hyperactivity disorder (ADHD), and routinely in-
tegrates science into the curriculum. The location
was selected purposively, as SES Sunan Kudus
has representative conditions for exploring the

dynamics of science learning in special education
and has students with ADHD officially identified
by the school and professional staff. The school is
also committed to implementing individualised,
needs-based learning, thereby supporting explo-
ratory research into the phenomenon of acade-
mic attention.

The subjects in this study consisted of two
main groups: students and teachers. First, five
students diagnosed with ADHD in fourth and
fifth grades were diagnosed by a psychologist
and registered with the school administration as
students with special needs. These four students
were selected based on recommendations from
their classroom teachers and the school’s spe-
cial services team because they exhibited typical
symptoms of attention-deficit disorder during
daily learning activities.

Second, two science teachers with more
than three years of teaching experience directly
taught these students in science learning contex-
ts. Teachers were selected as key subjects becau-
se they play a central role in designing learning
experiences, selecting media, and managing stu-
dents with ADHD’s focused attention during the
learning process.

Inclusion criteria for subject selection were
strictly established to ensure alignment with the
research focus. These criteria included: (1) stu-
dents actively engaged in science learning for at
least the past semester; (2) students had evidence
of an ADHD diagnosis recognised by a professio-
nal institution or school documentation; and (3)
teachers were willing to participate in interviews
and be observed during the learning process.
Subject selection was conducted purposively and
contextually, considering that the qualitative ap-
proach emphasises in-depth information and di-
rect participant involvement in the situation being
studied. This subject composition is expected to
provide a rich, in-depth perspective on focused
attention behaviour in ADHD students during
science learning in special education settings.

The Mixed Method Sequential Explorato-
ry research model consists of (1) a qualitative sta-
ge conducted to explore in-depth the behaviour
of focused attention in science learning for stu-
dents with ADHD, and (2) a quantitative stage
conducted to gather data related to improving fo-
cused attention in students with ADHD in scien-
ce learning.

The research procedure, with an explana-
tion in the research procedure flowchart, is as
follows:
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Qualitative Stage

The qualitative stage is conducted to pro-
vide in-depth analysis and yield research findings
(Pramesti et al., 2023). At this stage, data sources
are identified, and qualitative data collection con-
tinues through interviews, observation, and docu-
mentation. The qualitative data are then analysed
using the Miles and Huberman analysis model,
which includes data collection, data reducti-
on, data presentation, and conclusion drawing.
Based on this data analysis, conclusions can be
drawn about the behaviour of focused attention
in science learning among students with ADHD
(Mahardika et al., 2023).

To maintain data validity (trustworthiness)
and enhance the integrity of the research results,
three main verification techniques were used as
recommended by Miles & Huberman (1994).
First, triangulation of methods and sources, na-
mely by comparing data obtained from observa-
tions, interviews, and documentation, to strengt-
hen the validity of the findings and avoid bias
in single perceptions. Second, member checking
was conducted by requesting confirmation from
participants, particularly science teachers, of the
analysis’s interpretations and preliminary fin-
dings to ensure that the recorded data aligned
with their experiences. Third, peer debriefing was
conducted, namely the process of discussing the
analysis results with fellow researchers in the field
of special education to obtain critical input on
data interpretation and theme selection, ensuring
that the analysis remains objective and transpa-
rent.

By applying these interactive analysis
techniques and verification strategies, it is hoped
that the results of this study will be highly cre-
dible and describe the phenomenon of academic
attention in ADHD students in science learning
in a valid and meaningful way within the context
of special education.

Quantitative Stage

In the quantitative stage, researchers can
determine research hypotheses as tentative as-
sumptions based on the research results. Next,
quantitative research data were collected using
non-test techniques, using an observation sheet
instrument to assess the level of focused attention
in science learning. The observation sheet was de-
veloped based on indicators of focused attention
in science learning for students with ADHD, with
a score of 1-4 for each provided answer. The ob-

servation sheet scores were then categorised into
four categories: very good (69-84), good (53-68),
moderate (27-52), and poor (21-36).

The focused attention data were then sta-
tistically analysed using the T-test and the N-
Gain test to determine the average differences
before and after science learning and their imp-
rovement. The results of the data analysis were
used to answer the research hypothesis.

RESULTS AND DISCUSSION

Learning Focused attention is a crucial
aspect for successful learning, particularly in
science subjects, which require active student
involvement in understanding abstract concepts,
making observations, and drawing logical con-
clusions from observed phenomena (Pfeifer et al.,
2020; Sonuga-Barke et al., 2023; Cesias-Diaz et
al., 2024; Ramlawati et al., 2025). For students
with Attention Deficit Hyperactivity Disorder
(ADHD), maintaining focus in learning situa-
tions that require high levels of concentration is
a particular challenge (Tosto et al., 2021; Sonuga-
Barke et al., 2023). Neurologically, students with
ADHD exhibit functional differences in brain
areas that regulate attention and self-control,
particularly the prefrontal cortex, basal ganglia,
and cerebellum. These areas play a role in exe-
cutive functions, namely the ability to plan, focus
attention, and control impulses. An imbalance
in neurotransmitters such as dopamine and no-
repinephrine makes the brains of students with
ADHD less responsive to monotonous acade-
mic stimuli, including many science learning
activities that require sustained concentration
(Yu et al., 2023; MacDonald et al., 2024). The
attention deficits inherent in ADHD can affect
how students respond to learning stimuli, follow
teacher instructions, and interact with learning
materials consistently (Oquendo & Finelli, 2024;
Pagespetit et al., 2025). Therefore, it is important
to understand how students’ attention patterns in
ADHD are formed and disrupted during science
learning.

Based on observations and interviews, it
was found that students with ADHD’s focused
attention during science learning fluctuates and
is heavily influenced by environmental stimuli,
task characteristics, and presentation methods.
The indicators of focused attention deficits found
can be summarised in Table 1.
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Table 1. Disturbance Pattern Indicators Attention Focused ADHD students in Science Learning

Indicator Dls.turbance Description Observed Behaviour Frequency
Attention Emergence

Diversion attention Students quickly divert their attention to other things and are not often
yet able to focus fully on what is happening. They do it

Distractibility Student responds to the disturbance. Good disturbance from always
friends and from the environment around

Avoidance task Students avoid assignments given by the teacher Sometimes

Inconsistent ~ Engage- The student does not respond to the instructions given by the often

ment teacher with speed and precision

Based on observations and interviews with
teachers, it was revealed that a common pattern
of distractions was that students consistently
responded to distractions in their learning envi-
ronment. While students were able to respond to
and complete teacher-assigned tasks, they were
unable to avoid distractions in their surroun-
dings, which often disrupted their focused attenti-
on. Students can demonstrate scientific attitudes
such as curiosity, a desire to experiment directly,
and a desire to explore science objects. However,
students experience attention difficulties, which
often disrupt the completion of scientific assign-
ments. This was evident in observed behaviour,
where students frequently shifted their attention
to other things and were unable to focus on their
current work fully.

The results of the observations and in-
terviews were corroborated quantitatively. The
table above shows that distractibility, or easily
distracted behaviour, had the highest frequency,
with a score of 3, indicating that this behaviour
occurred almost always during science lessons.
Students with ADHD were highly reactive to
environmental stimuli, such as noise, peer mo-
vement, and classroom activity. This indicates
that distractions from external factors were the
most significant challenge for them in maintai-
ning focus. The indicators for distractibility and
inconsistent engagement both scored 2, which is

in the frequent category. This indicates that stu-
dents frequently lost focus on the task at hand,
and their engagement in following the teacher’s
instructions was unstable. This behaviour is cha-
racterised by a slow response to instructions or an
inability to maintain focus from the beginning to
the end of a learning activity.

Meanwhile, task avoidance has a score
of 1, indicating that this behaviour occurs only
occasionally. This means that most students are
willing to try to complete the tasks assigned by
the teacher, but at certain times, especially when
the task is difficult or tedious, they tend to proc-
rastinate or find excuses to avoid it. The average
score across the four indicators is 2.00, indica-
ting that students’ attention deficits are generally
in the frequent category. The minimum score is
1.00 (task avoidance) and the maximum score is
3.00 (distractibility). This difference indicates be-
havioural variation, with environmental distrac-
tions as the dominant problem, while task-avoi-
dance behaviours occur less frequently. Overall,
these results illustrate that attention deficits in
students with ADHD are primarily influenced by
external factors that make them easily distracted.
Therefore, learning strategies should focus on
creating a distraction-free learning environment
and on using engaging, structured learning media
to help them stay focused.

Table 2. Statistical Data Analysis of ADHD Students’ Focused Attention Disorder Patterns in Sci-

ence Learning

Statistics Score Interpretation
Mean (X) 2,00 The average attention deficit is in the Frequent category.
Median 2,00 The majority of indicators appear at the Frequent level
Standard Deviation (SD) 0,82 Variation between indicators is low, and impairments are relatively
uniform.
Minimum 1,00 The least frequent impairment (Sometimes)
Maximum 3,00 The most frequent impairment (Always)
Confidence Interval 95% 0,70— 3,30 Estimated average impairment in the population.
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Based on the table, the average (mean) sco-
re for attention deficit disorder among ADHD
students during science lessons was 2.00, which
falls into the “Frequent” category. This indicates
that attention-deficit disorder behaviours, such as
shifting attention, responding to environmental
stimuli, and inconsistent engagement, occur qui-
te frequently in class. These results demonstrate
that ADHD students require learning strategies
that can consistently direct their attention, for
example, through the use of visual media and
clear instructions (Putri et al., 2023; Cuber et al.,
2024). The median score was also 2.00, equal to
the mean, indicating a relatively balanced distri-
bution of impairments across indicators. This
means that most types of impairments appeared
with equal frequency, particularly in the “Fre-
quent” category. The consistency between the
mean and median indicates that no impairment
indicator is so extreme as to skew the data distri-
bution. However, the presence of one indicator
with a maximum score (3.0) still indicates a very
prominent symptom.

The relatively small standard deviation
(SD) of 0.82 indicates that variation across indi-
cators of attention deficit disorder is not signifi-
cant. In other words, the four types of observed
distractions (distraction, distractibility, task avoi-
dance, and inconsistent engagement) occurred
approximately equally often. This facilitates te-
acher planning of learning strategies because all
indicators require relatively balanced interven-
tions. The minimum and maximum score ranges
reinforce this picture. The minimum score of 1.00
was observed for the task avoidance indicator, in-
dicating that this behaviour occurs only occasio-
nally and is not frequent.

In contrast, the maximum score of 3.00
was found for the distractibility indicator, indica-
ting that students almost always respond to inter-
nal and external distractions, such as the sound
of vehicles, the movement of peers, or conversa-
tions around the classroom. This reinforces the
observation that environmental distractions are a
significant challenge in science learning for stu-
dents with ADHD. Next, a 95% Confidence In-
terval (CI) was calculated to estimate the average
range of distractions in the broader population.
The CI obtained was 0.70-3.30, indicating that
if this study were repeated with another group of
students with ADHD, there is a 95% probability
that the average level of distraction would fall wit-
hin this range. This range is relatively wide due to
the small sample size (only four indicators), but
it remains relevant for predicting general patterns
of impairment.

Based on observations in science lessons,
four leading indicators of impaired attention
were found in students with ADHD, which ap-
peared with varying frequency. First, attention
shifting is a fairly frequent pattern. Students with
ADHD tend to easily shift their attention to other
stimuli around them, whether it be sounds, peer
movements, or visual objects irrelevant to the
lesson. They exhibit difficulty maintaining focus
on ongoing activities, such as when the teacher
is explaining or when asked to observe an expe-
riment. This finding aligns with a study by Hen-
ning et al. (2022), which found that inattention
is the ADHD symptom dimension most strong-
ly associated with academic failure, even in the
early years of education. Second, distractibility,
or being easily distracted, is the most prominent
symptom and is consistently present. Students
are highly reactive to both internal factors (e.g.,
their own thoughts) and external factors (e.g., the
sound of vehicles, peer movements, or classroom
conditions). This is consistent with the findings
of Lee et al. (2021) and Cheng et al. (2023), sho-
wing that inattention and uncontrolled impulsi-
vity are strongly correlated with decreased social
preference and increased experiences of peer vic-
timisation, which, in turn, worsen learning focus
in class.

Third, task avoidance occurs occasional-
ly, especially when students perceive the assig-
ned task as too complex or demanding of high
concentration. They tend to procrastinate, ask
to be excused from class, or simply sit still. This
indicates a form of task avoidance that reflects
difficulties in managing academic demands, as
described in a systematic review by Pagespetit et
al. (2025), which highlighted the impact of inat-
tention symptoms on decreased self-efficacy and
learning achievement. Fourth, inconsistent enga-
gement patterns are also observed, with students
often not responding quickly or appropriately to
teacher instructions. Although they appear active
at times, their engagement is short-lived. This pat-
tern reflects weak sustained attention, which is a
key neurocognitive aspect that impacts long-term
social and academic functioning in children with
ADHD (Espanol et al., 2023; Kalokyri, 2025).
These findings suggest that impaired focused at-
tention in students with ADHD in science lear-
ning is complex and manifests in a variety of be-
havioural forms. This impairment is influenced
by the interactions among personal factors, the
social environment, and the school’s learning de-
sign. Therefore, teachers and schools need to de-
velop learning strategies that are not only respon-
sive to the focus needs of ADHD students, but
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also capable of creating an adaptive, supportive,
and inclusive learning environment.

The learning success of students with At-
tention Deficit Hyperactivity Disorder (ADHD)
is largely determined by how teachers create a
learning environment that supports their focus
and engagement (Kakoulidou et al., 2021; Lee
et al., 2021; Satwika et al., 2022; Rowan et al.,
2024). In science learning in special education
schools (SES), teachers’ roles are crucial, as they
serve not only as facilitators of learning materials
but also as managers of student behaviour and at-
tention. Given that students with ADHD tend to
be highly distractible and have limited attention
spans, adaptive learning strategies are crucial for
maintaining concentration, reducing task avoi-
dance behaviour, and increasing participation in
learning activities.

Results of in-depth interviews with te-
achers and classroom observations indicate that
teachers develop a range of practical, intuitive,
and context-specific approaches to managing stu-
dents’ attention during science instruction. These
approaches are not formally designed but emerge
as adaptive responses to challenges that arise in
real-life learning situations. These strategies are
dynamic and flexible, tailored to individual stu-
dent needs and the current classroom environ-
ment. To understand these strategies more syste-
matically, the findings are categorised into three
main approaches based on their intervention
focus: media use, time management and activity
structure, and personal interaction.

In the first category, media use, teachers
tend to use concrete props, visual images, and
short videos as attention-getters and aids for
scientific observation. These visual and mani-
pulative media have been shown to improve the
focus of students with ADHD because they pro-
vide stronger visual and kinesthetic stimuli while
reducing distractions from irrelevant stimuli. The
pervasive engagement of ADHD students with
social media platforms should be strategically

redirected toward educational and inquiry-based
endeavours, necessitating that science teachers
adopt a proactive approach to leveraging these
digital tools to foster higher-order thinking skills
(Tanghal & De Leon, 2022). In practice, teach-
ers also prepare simple tools such as lung models
made from bottles and balloons, or show short
experiments, which can increase students’ atten-
tion to the learning topic. The second category is
time management and activity structure. Teachers
break learning activities into short, 10—15-minute
stages, with clear active breaks or transitions bet-
ween activities. The use of visual schedules on the
board and time signals (such as alarms or lights)
helps students manage expectations and increases
the predictability of the learning process, which
is crucial for sustaining attention in students with
ADHD. This approach also minimises the cog-
nitive fatigue that often occurs in students with
attention-deficit/hyperactivity disorder.

Meanwhile, the personal interaction ap-
proach involves emotional closeness and positi-
ve interpersonal communication. Teachers build
supportive relationships with students through di-
rect name-calling, praise for effort, and the use of
non-verbal cues to remind them to focus. Teach-
ers also provide instructions in short, clear sen-
tences and often choose to sit near students with
ADHD to provide direct positive reinforcement
when attention begins to wane.

These three approaches demonstrate that
teacher strategies for addressing attention deficit
disorders in students with ADHD are not singu-
lar or linear, but rather a combination of vario-
us reflective and contextual approaches. These
strategies reflect the importance of inclusive, res-
ponsive learning design based on a deep under-
standing of students’ attention needs in science
learning contexts. These findings open the way
for the development of more systematic pedago-
gical interventions to build adaptive, neurodiver-
sity-friendly science learning.

Table 3. Teacher Strategies in Managing Attention-Focused ADHD Students in Science Learning

Strategy Category = Forms of Strategy Implemented Purpose or Effect to Attention
Visual and Concrete Teachers use concrete media in the form Use a picture intended to make the students
Media of picture and toy education ( e.g. puzzles) more interested.
available at school. Toy education. This helps practice the student’s
level of focus.

Segmentation Activi-

ties and Instructions the assignment given

Personal Interaction
and  Reinforcement

Positive of appreciation and reward.

The teacher gives instructions gradually in

The teacher gives a strengthening, positive
personal message to the student in the form

Instructions given gradually with the aim that
students can focus on what is being done before
moving to the next task, furthermore

The goal is to give students the strength to
achieve good results.
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Table 3 presents concrete strategies iden-
tified through observations and interviews and
explains how they help maintain or restore stu-
dents’ attention during science lessons. These fin-
dings also indicate that teachers intuitively apply
inclusive pedagogical principles, although these
principles have not yet been formally framed wit-
hin an intervention-based approach.

Based on classroom observations and in-
terviews with teachers, it was found that the stra-
tegies used to manage students’ focused attenti-
on during science lessons can be classified into
three main categories: visual and concrete media,
segmentation of activities and instructions, and
personal interaction and positive reinforcement.
These strategies were developed intuitively by te-
achers and used flexibly, tailored to class dyna-
mics and each student’s needs. The first category
is the use of visual and concrete media. Teachers
utilise visual images and educational toys, such as
puzzles or simple anatomical models, available at
school. These concrete media serve not only as
learning aids but also as attention stimulants. The
use of images is intended to capture students’
interest and help them focus more on the topic
being discussed. Educational toys, particularly
those involving object manipulation, help train
students’ concentration and motor skills. Inatten-
tion is a key dimension hindering the academic
achievement of students with ADHD, especially
when they are faced with abstract learning wit-
hout concrete visual support (Watari et al., 2021;
Henning et al., 2022; Surya & Suteja, 2024).

The second strategy is segmenting acti-
vities and instructions, where teachers divide
learning activities into smaller, clearly sequen-
ced steps delivered in a step-by-step manner. For
example, when assigning a lab or observation, te-
achers break the instructions into separate steps
rather than providing the entire task at once. This
approach allows students to focus on one part of
the assignment at a time, minimising cognitive
overload. Children with ADHD tend to exhibit
decreased focus when managing complex infor-
mation simultaneously, and a step-by-step strate-
gy can help reduce the risk of attention loss (Kur-
niawan et al., 2021; Lee et al., 2021; Heni, 2022;
Sadida et al., 2024; Surya & Suteja, 2024). The
third category is personal interaction and positive
reinforcement, which teachers use through verbal
appreciation and small rewards when students
demonstrate focus or complete tasks successfully.
This form of reinforcement creates positive as-
sociations with focused behaviour and encoura-
ges active engagement in learning. Teachers also
build warm interpersonal relationships, using
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name-calling, positive verbal touch, and friendly
facial expressions as forms of emotional support.
Kalokyri (2025), in his ethnographic study, also
emphasised the importance of the social dimen-
sion and interpersonal relationships in helping
students with ADHD feel accepted and motiva-
ted to participate in the learning environment ac-
tively. This type of interaction indirectly reduces
students’ tendency to experience alienation or
withdrawal, which often hinders focus in collabo-
rative and exploratory science learning.

The findings above demonstrate that te-
acher strategies for managing students’ focused
attention with ADHD are not uniform approa-
ches but rather the result of a sensitive understan-
ding of individual student characteristics and the
classroom’s contextual needs. These strategies
demonstrate the potential of reflective practice-
based classroom interventions, which deserve
systematic documentation and further develop-
ment.

The findings on the learning strategies used
by teachers in science learning require analysis to
determine their effectiveness in developing stu-
dents with ADHD'’s focused attention skills. Data
on the level of focused attention among ADHD
students in science learning were collected using
observation sheets based on focused-attention in-
dicators. The results of improving focused atten-
tion in science learning among ADHD students
using teachers’ implemented learning strategies
are presented in Table 4.

Table 4. The Level of Focused Attention of
ADHD Students Before and After Science Learn-
ing

Score Criteria Number of Students

Range Pretest Posttest

69-84 Very good 0 0

53-68 Good 0 1

37-52 Pretty 3 4

good
21-36 Not good 2 0
Total 5 5

Mean (X) 37,4 52,6
Maximum 42 57
Minimum 33 51

Table 4 shows an increase in students with
ADHD'’s focused attention before and after scien-
ce instruction using the teacher’s strategies. The
data was then tested for normality as a prerequisi-
te. In this study, the normality test was conducted
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using the Shapiro-Wilk test, because this test is
recommended for small sample sizes (n < 50) and
has higher statistical power than other normality
tests (Field, 2018). According to Ghasemi & Za-
hediasl (2012), the Shapiro—Wilk test is a method
for assessing the normality of research data with
a limited number of respondents because it can
detect small differences between the actual data
distribution and the theoretical normal distri-

Table 5. Tests of Normality (Shapiro-Wilk)

bution, even when the sample size is small. Ac-
cording to Kazdin (1982), small data can still be
analysed quantitatively as long as their stability
is checked and they follow a distribution pattern
close to normal. If the test results indicate that
the data are not normally distributed, the analysis
uses the nonparametric Wilcoxon Signed-Rank
Test (Field, 2018). The results of the normality
test are shown in Table 5.

Test Statistics df

Statistic Sig.

Shapiro-Wilk 5

0,860 0,921

The results of the normality test using Sha-
piro-Wilk on the score difference data showed a
statistical value of 0.860 with degrees of freedom
(df) = 5 and significance (Sig.) = 0.921. Becau-
se the Sig value is greater than 0.05, the data are

Table 6. Paired Samples Test

normally distributed. This indicates that the nor-
mality assumption is met, so the analysis of the
score difference before and after learning can pro-
ceed using a parametric test, namely the Paired
Sample t-test.

Pair Mean (pre-post)

t df Sig. (2-tailed)

Pre—Post 6

-12,0 4 0,001

The results of the Paired Sample t-test sho-
wed an average increase of 6 points in scores from
before to after learning. The t-value obtained was
-12.0 with degrees of freedom (df) = 4 and a signi-
ficance value (Sig. 2-tailed) = 0.001. Because the
p-value is much smaller than 0.05, this increase
is statistically highly significant. This means the

Table 7. Individual N-Gain Test Results

learning provided had a real impact on improving
student scores, even though the magnitude of the
increase was relatively small, as reflected in the
average difference of only 6 points. Furthermore,
to determine the extent of the increase, an n-gain
test was conducted as presented in Table 7.

Student Pre Post Difference N-Gain Category
Faw 40 46 +6 0,103 low
Azz 42 48 +6 0,100 low
Aba 41 47 +6 0,103 low
Abi 39 45 +6 0,104 low
Raff 40 46 +6 0,103 low

Based on the N-Gain calculation, all stu-
dents showed an increase in scores after the lear-
ning process, but the increase remained in the low
category. Each student obtained the same score
difference of +6 points, with N-Gain values ran-
ging from 0.100 to 0.104. The average N-Gain for
the group was around 0.103, which falls within
the low category. This indicates that although the

Table 8. Group N-Gain test result

learning process has a statistically significant ef-
fect on increasing students’ focused attention, the
magnitude of the increase remains limited and
falls short of the medium or high category. Thus,
more intensive and innovative learning strategies
are needed to optimise the effectiveness of increa-
sing students’ attention.

Statistics Score
Average N-Gain 0,103
SD 0,001
Category low
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The results of the group N-Gain analysis
showed an average N-Gain of 0.103 with a stan-
dard deviation (SD) of 0.001. This value is in
the low category, meaning that although scores
increased after the learning process, the effecti-
veness of this improvement was still very limited
in practice. This low N-Gain value confirms that
the learning intervention provided has not yet

625

produced substantial improvements in student
attention. Therefore, more varied, contextual,
and intensive learning strategies are needed to
encourage more optimal improvements in the fu-
ture. Analysing students with ADHD’s level of
focused attention after learning for each indicator
reveals the following scores.

Table 9. The Level of Focused Attention of ADHD Students in Science Learning for Each Indicator

Indicator Score average

Task Focus 2,1
Response to Relevant Stimuli 2,6
Visual and Auditory Focus 24
Distraction Reduction 2,2
Goal Orientation 3

Reaction Time 29
Frequency of Attention Shifts 2,3

The average score showed that goal orien-
tation reached the highest value (3.0), and reac-
tion time was relatively good (2.9), while scores
on the indicators of task focus (2.1), reducing
distractions (2.2), and frequency of shifting at-
tention (2.3) remained low. These results reflect
that students with ADHD are better able to direct
attention when they have a clear target, but have
difficulty maintaining focus throughout each sta-
ge of the activity, especially when faced with ex-
ternal distractions or complex instructions. These
findings align with research introducing digital
modules based on ethnoscience and edutainment
for science learning (Ardianti & Wanabuliandari,
2021; Ardianti et al., 2023; Ardianti et al., 2023).
Their modules were designed to be concrete and
culturally relevant, aiming to increase students’
engagement and understanding of science con-
cepts in elementary school. This strategy has
been shown to increase student motivation and
concentration in the conceptual and observatio-
nal aspects of science. This approach aligns with
the needs of students with ADHD, who require
concrete and meaningful media to maintain lear-
ning focus, which is reflected in lower indicator
scores when tasks are not visually or practically
structured (Antonietti et al., 2021; Doulou et al.,
2025). Thus, the primary challenge in strengthe-
ning focused attention in students with ADHD
lies not only in their internal difficulties but also
in how the material is presented: the more concre-
te, visual, and culturally relevant it is, the greater
the potential for students to maintain focus and
reduce their susceptibility to distractions. This
paragraph highlights the relevance of the ethno-

edutainment media design developed by Ardianti
& Wanabuliandari (2021) as a potential solution
to improve academic attention among students
with ADHD in science learning.

Table 9 also shows that the highest score for
the focused attention indicator for students with
ADHD in science learning is for goal orientation,
while the lowest score is for the task-focused indi-
cator. This is due to the characteristic of students
with ADHD, which is difficulty maintaining fo-
cus for extended periods. This aligns with rese-
arch findings that students with ADHD are easily
distracted by environmental stimuli (Tosto et al.,
2021; McDougal et al., 2023; Sanjaya et al., 2023;
Sonuga-Barke et al., 2023). Furthermore, the in-
dicators for distraction reduction and attention di-
version frequency are also low. This suggests that
students with ADHD have difficulty maintaining
focus and ignoring distractions. This aligns with
the findings of Lawrence et al. (2021) and Sepul-
veda et al. (2021), who found that students with
ADHD have lower academic performance due to
difficulty maintaining focus. The results of the t-
test and n-gain test indicate an increase in focused
attention in students with ADHD, but in the low
category. This low n-gain value indicates that the
learning intervention has not produced substan-
tial improvements in students’ focused attention,
suggesting that more varied and contextual lear-
ning strategies are needed.

CONCLUSION

Based on the analysis, it can be concluded
that the pattern of disturbances experienced by
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ADHD students at Sunan Kudus Special Ele-
mentary School is that they consistently respond
to disturbances in their learning environment,
frequently disrupting their focused attention. Stu-
dents can demonstrate scientific attitudes such
as curiosity, a desire to experiment directly, and
a desire to explore science objects. However,
students experience attention difficulties, which
often disrupt the completion of scientific assign-
ments. The learning strategy implemented is for
teachers to develop several practical, contextually
appropriate approaches to manage the attention
of ADHD students during science instruction.
This strategy is dynamic and flexible, adjusted to
the individual needs of students and class condi-
tions, The results of the t-test and n-gain test show
an increase, but this value is in the low category,
meaning that even though there is an increase in
scores after learning, the effectiveness of this in-
crease is practically still very limited The impact
of this study, namely the low N-Gain value, con-
firms that the learning intervention provided has
not been able to produce a substantial increase in
students’ focused attention, so that a more varied
and contextual learning strategy is needed.

ACKNOWLEDGMENTS

Our first gratitude goes to the Directorate
of Research and Community Service, Ministry of
Higher Education, Science, and Technology of
the Republic of Indonesia, for providing a funda-
mental research grant based on Decree Number
127/C3/DT.05.00/PL/2025 and Agreement/
Contract Number 008/LL6/PL/AL.04/2025;
275/LPPM.UMK/B.07.16/V1/2025.  Second,
we would like to thank the Rector of Universitas
Sunan Muria Kudus for providing the facilities
for this research. Third, we would like to thank
the Sunan Kudus Special Elementary School for
granting permission and assisting in the imple-
mentation of this research.

REFERENCES

Agustini, M., Yufiarti, Y., & Wuryani, W. (2020). De-
velopment of learning media based on android
games for children with attention deficit hyper-
activity disorder.

Antonietti, A., Fabio, R. A., Iannello, P., & Zugno,
E. (2021). Multimedia learning in ADHD stu-
dents. In Attention-Deficit Hyperactivity Disorder:
Diagnosis, prevalence and treatment (pp. 71-95).
Nova Science Publishers, Inc.

Aquariza, N. R. (2017). Literacy Activities of Special
Need Student: a Case Study in Solving Reading
Comprehension for Adhd Student. Education

and Human Development Journal, 3(1), 65-70.

Ardianti, S. D., & Wanabuliandari, S. (2021). Ethno-
Edutainment Digital Module to Increase Stu-
dents’ Concept Understanding. Journal of Phys-
ics: Conference Series, 1823(1).

Ardianti, S. D., Wanabuliandari, S., Gunarhadi, & Re-
jekiningsih, T. (2023, January). E-confidence
module design based on ethno-edutainment
for slow learner students. In AIP Conference
Proceedings (Vol. 2588, No. 1, p. 050005). AIP
Publishing LLC.

Ardianti, S. D., Wanabuliandari, S., Saptono, S., &
Alimah, S. (2019). A needs assessment of
edutainment module with ethnoscience ap-
proach oriented to the love of the country. Jur-
nal Pendidikan IPA Indonesia, 8(2), 153-161.

Ardianti, S. D., Wanabuliandari, S., & Tanghal, A.
B. (2023). Implementation the Ethnoscience-
Based Smart Module To Improve Students’ Pa-
triotism. Jurnal Pendidikan IPA Indonesia, 12(2),
293-300.

Barkley, R. A. (2015). Attention-deficit hyperactivity
disorder: A handbook for diagnosis and treat-
ment, 4th ed. In R. A. Barkley (Ed.), Attention-
deficit hyperactivity disorder: A handbook for diag-
nosis and treatment, 4th ed. The Guilford Press.

Cabral, M. D. 1., Liu, S., & Soares, N. (2020). Atten-
tion-deficit/hyperactivity disorder: diagnostic
criteria, epidemiology, risk factors and evalu-
ation in youth. Translational pediatrics, 9(Suppl
1), S104.

Cesias-Diaz, L. P, Laban-Hijar, J. A., & Morales-
Arevalo, J. C. (2024). Design of a Mobile Lan-
guage Learning App for Students with ADHD
Using Augmented Reality. International Journal
of Advanced Computer Science and Applications,
15(11), 746-753.

Cheng, D., Chen, D., Chen, Q., & Zhou, X. (2023).
Effects of attention on arithmetic and read-
ing comprehension in children with attention-
deficit hyperactivity disorder. Current Psychol-
ogy, 42(20), 17087-17096.

Cuber, 1., Goncalves De Souza, J. G., Jacobs, 1., Low-
man, C., Shepherd, D., Fritz, T., & Langberg, J.
M. (2024, May). Examining the Use of VR as a
Study Aid for University Students with ADHD.
In Proceedings of the 2024 CHI Conference on Hu-
man Factors in Computing Systems (pp. 1-16).

Doulou, A., Pergantis, P., Drigas, A., & Skianis,
C. (2025). Managing ADHD Symptoms in
Children Through the Use of Various Tech-
nology-Driven Serious Games: A Systematic
Review. Multimodal Technologies and Interac-
tion, 9(1), 8.

Ediyanto E., Suhendri, S., & Rofiah, N. H. (2020,
April). The challenges of Indonesian science
teachers in teaching students with special edu-
cational needs in inclusive school. In AIP Con-
ference Proceedings (Vol. 2215, No. 1, p. 040005).
AIP Publishing LLC.

Espanol-Martin, G., Pagerols, M., Prat, R., Rivas, C.,
Ramos-Quiroga, J. A., Casas, M., & Bosch, R.



S. D. Ardianti, Sumaji, Evanita, M. Supratiwi,
S. Wanabuliandari, A. B. Tanghal / JPII 14 (4) (2025) 616-628

(2023). The impact of attention-deficit/hyper-
activity disorder and specific learning disorders
on academic performance in Spanish children
from a low-middle-and a high-income popula-
tion. Frontiers in psychiatry, 14, 1136994.

Field, A. (2018). Discovering Statistics Using IBM SPSS
Statistics. SAGE Publications

Ghasemi, A., & Zahediasl, S. (2012). Normality Tests
for Statistical Analysis: A Guide for Non-Stat-
isticians Asghar. International Journal of Endocri-
nology and Metabolism, 10(2), 486—489.

Harrison, J. R., Soares, D. A., Rudzinski, S., & John-
son, R. (2019). Attention deficit hyperactivity
disorders and classroom-based interventions:
Evidence-based status, effectiveness, and
moderators of effects in single-case design re-
search. Review of Educational Research, 89(4),
569-611.

Heni, S. (2022). Peningkatan Kemampuan Literasi
Melalui Media Komik Kartun Bersambung
Dengan Pendekatan Kontekstual Pada Anak
Adhd (Attention Deficit Hyperactivity Dis-
order). Jurnal Pembelajaran Dan Pengembangan
Diri, 2 Nomer 4, 889-898.

Henning, C., Summerfeldt, L. J., & Parker, J. D. A.
(2022). ADHD and Academic Success in Uni-
versity Students: The Important Role of Im-
paired Attention. Journal of Attention Disorders,
26(6), 893-901.

Kakoulidou, M., Le Cornu Knight, F.,, Filippi, R., &
Hurry, J. (2021). The Effects of Choice on the
Reading Comprehension and Enjoyment of
Children with Severe Inattention and no Atten-
tional Difficulties. Research on Child and Adoles-
cent Psychopathology, 49(11), 1403-1417.

Kalokyri, A. (2025). Navigating the interplay of
ADHD, social norms, and friendships: per-
spectives from secondary school students with
ADHD. Pastoral Care in Education, 00(00), 1-22.

Kazdin, A. E. (1982). Single-Case Research Designs
METHODS. Oxford University Press

Kirk, H., Gray, K., Ellis, K., Taffe, J., & Cornish, K.
(2017). Impact of Attention Training on Aca-
demic Achievement, Executive Functioning,
and Behavior: A Randomized Controlled Tri-
al. American Journal on Intellectual and Develop-
mental Disabilities, 122(2), 97-117.

Kurniawan, R., Sanjaya, R. B. Y. R., & Rakhmawati,
R. (2021). Teknologi Game untuk Pembelaja-
ran bagi Anak dengan ADHD: Tinjauan Liter-
atur. Jurnal Nasional Teknik Elektro Dan Teknologi
Informasi |, 10(4), 346-353.

Lawrence, D., Houghton, S., Dawson, V., Sawyer, M.,
& Carroll, A. (2021). Trajectories of academic
achievement for students with attention-defi-
cit/hyperactivity disorder. British Journal of
Educational Psychology, 91(2), 755-774.

Lee, Y., Mikami, A. Y., & Owens, J. S. (2021). Chil-
dren’s ADHD Symptoms and Friendship Pat-
terns across a School Year. Research on Child and
Adolescent Psychopathology, 49(5), 643—656.

MacDonald, H. J., Kleppe, R., Szigetvari, P. D., &

627

Haavik, J. (2024). The dopamine hypothesis for
ADHD: An evaluation of evidence accumu-
lated from human studies and animal models.
Frontiers in Psychiatry, 15, 1492126.

Mahardika, E., Nurmanita, T., Anam, K., & Prasetyo,
M. (2023). Strategi Literasi Budaya Anak Usia
Dini melalui Pengembangan Game Edukatif.
Murhum : Jurnal Pendidikan Anak Usia Dini,
4(2), 80-93.

McDougal, E., Tai, C., Stewart, T. M., Booth, J. N., &
Rhodes, S. M. (2023). Understanding and Sup-
porting Attention Deficit Hyperactivity Disor-
der (ADHD) in the Primary School Classroom:
Perspectives of Children with ADHD and their
Teachers. Journal of Autism and Developmental
Disorders, 53(9), 3406-3421.

Miles, M. B., & Huberman, A. M. (1994). An Expanded
Sourcebook Qualitative Data Analysis. Sage Pub-
lications.

Mohammadhasani, N., Fabio, R. A., Fardanesh, H.,
& Hatami, J. (2015). The link between visual
attention and memory in ADHD and nor-
mally developing students: seeing is remember-
ing?. Reti, saperi, linguaggi, 2(1), 89-102.

Nashrullah, M. (2023). Metodologi Penelitian Pendidi-
kan. UMSIDA Press.

Oquendo-Colén, N. O, Li, X., & Finelli, C. J. (2024,
June). WIP: The Role of Classroom Teaching
Practices on the Academic Success of Engi-
neering College Students with ADHD. In 2024
ASEE Annual Conference & Exposition.

Orhan, L., Corr, P. I, & Krupi¢, D. (2023). ADHD
and the avoidance of mental effort: the role
of response inhibition and avoidance motiva-
tion. Journal of clinical and experimental neuropsy-
chology, 45(6), 537-552.

Pagespetit, E., Pagerols, M., Barrés, N., Prat, R., Mar-
tinez, L., Andreu, M., ... & Bosch, R. (2025).
ADHD and Academic Performance in College
Students: A Systematic Review. Journal of At-
tention Disorders, 29(4), 281-297.

Pfeifer, M. A., Reiter, E. M., Hendrickson, M. K., &
Stanton, J. D. (2020). Speaking up: a model of
self-advocacy for STEM undergraduates with
ADHD and/ or specific learning disabilities. In-
ternational Journal of STEM Education, 7(1).

Pramesti, A., Masfuah, S., & Ardianti, S. (2023). Me-
dia Interaktif Nearpod Guna Meningkatkan
Hasil Belajar Siswa Sekolah Dasar. Jurnal Edu-
catio FKIP UNMA, 9(1), 379-385.

Putri, N. K. S,, Karsen, M., Juwitasary, H., Rumondor,
P. C., & Kristin, D. M. (2023, August). The use
of interactive digital content as assistive tech-
nology for student with ADHD. In 2023 Interna-
tional Conference on Information Management and
Technology (ICIMTech) (pp. 211-216). IEEE.

Rabiner, D. L., & Carrig, M. (2016). Attention prob-
lems and academic achievement: Do persistent
and earlier-emerging problems have more ad-
verse long-term effects? Journal of Attention Dis-
orders, 20(11), 946-957.

Ramlawati, R., Sari, N. I., Kusumawati, R., Yesin, M.,



628

S. D. Ardianti, Sumaji, Evanita, M. Supratiwi,

S. Wanabuliandari, A. B. Tanghal / JPII 14 (4) (2025) 616-628

Ilmi, N., & Arsyad, A. A. (2025). The Effect of
Differentiated Science Inquiry Learning Model
Based on Teaching at the Right Level on Stu-
dents’ Critical Thinking and Science Process
Skills. Jurnal Pendidikan IPA Indonesia, 14(1).

Rowan, L., Gary, A., & Geist, R. (2024). Improving
access and outcomes for children with ADHD.
Nurse Practitioner, 49(9), 17-217.

Sadida, Q., Tunliu, S. K., Kartikasari, N., & Mada,
U. G. (2024). STUDI LITERATUR MENGE-
NAI ANAK USIA SEKOLAH DASAR DENGAN
ADHD : PERSPEKTIF NEUROPSIKOLOGI
ELSE ( Elementary School Education. 2—4.

Salari, N., Ghasemi, H., Abdoli, N., Rahmani, A.,
Shiri, M. H., Hashemian, A. H., ... & Moham-
madi, M. (2023). The global prevalence of
ADHD in children and adolescents: a system-
atic review and meta-analysis. ltalian journal of
pediatrics, 49(1), 48.

Sanjaya, R. B. Y. R., Kurniawan, R., Mulyati, S., Pu-
tra, K. E. N. C., & Rakhmawati, R. (2023).
Serious Game to Training Focus for Children
with Attention Deficit Hyperactivity Disorder:
a€ oceTanji Adventure to the Diamond Tem-
pled€. Khazanah Informatika: Jurnal Ilmu Kom-
puter dan Informatika, 9(1).

Satwika, Y. W.,, Savira, S. I., Jannah, M., & Darmawa-
nti, I. (2022). Pelatihan Deteksi Dini Attention
Deficit Hyperactivity Disorder (ADHD) pada
Guru KB-TK Labschool Unesa. Majalah Ilmiah
UPI YPTK, 13-18.

Schmengler, H., Peeters, M., Stevens, G. W., Kunst, A.
E., Hartman, C. A., Oldehinkel, A. J., & Vol-
lebergh, W. A. (2023). Educational level, atten-
tion problems, and externalizing behaviour in
adolescence and early adulthood: the role of
social causation and health-related selection—
the TRAILS study. European child & adolescent
psychiatry, 32(5), 809-824.

Schneidt, A., Jusyte, A., Rauss, K., & Schonenberg,
M. (2018). Distraction by salient stimuli in
adults with attention-deficit/hyperactivity dis-
order: Evidence for the role of task difficulty
in bottom-up and top-down processing. Cor-
tex, 101, 206-220.

Sepulveda Bernales, V. J., & Espina Araneda, V. F.
(2021). Academic performance in higher edu-
cation students with Attention Deficit Disor-
der.

Sinnari, D., Krause, P., & Abulkhair, M. (2018, June).
Effects of E-games on the development of
saudi children with attention deficit hyperac-
tivity disorder cognitively, behaviourally and
socially: an experimental study. In International
Conference on Universal Access in Human-Com-

puter Interaction (pp. 598-612). Cham: Springer
International Publishing.

Sonuga-Barke, E. J. S., Becker, S. P., Bolte, S., Castel-
lanos, F. X., Franke, B., Newcorn, J. H., Nigg,
J. T., Rohde, L. A., & Simonoff, E. (2023). An-
nual Research Review: Perspectives on progress
in ADHD science - from characterization to
cause. Journal of Child Psychology and Psychiatry,
and Allied Disciplines, 64(4), 506-532.

Sullivan-Carr, M. (2016). Game-Based Learning and Chil-
dren with ADHD A Dissertation.

Surya, C., & Suteja, M. S. (2024). Perancangan Ruang
Kelas Bagi Anak Usia Sekolah Dasar Penyan-
dang Attention Deficit Hyperactivity Disorder.
Jurnal Sains, Teknologi, Urban, Perancangan, Arsi-
tektur (Stupa), 6(1), 565-576.

Tamsut, A., Asadi, H., Sinai, G. N., Saka, N., & Pol-
lak, Y. (2024). Elementary School Teachers’
and Counselors’ Decisions on Referring Stu-
dents for Evaluation: The Impact of ADHD
Traits, Achievement, and Giftedness. Child Psy-
chiatry and Human Development, 0123456789.

Tanghal, A. B., & De Leon, P. S. P. (2022). Exploring
Teaching Of Science In The New Normal: A
Grounded Theory. European Journal of Humani-
ties and Educational Advancements, 3(6), 1-8.

Tosto, C., Hasegawa, T., Mangina, E., Chifari, A.,
Treacy, R., Merlo, G., & Chiazzese, G. (2021).
Exploring the effect of an augmented reality
literacy programme for reading and spelling
difficulties for children diagnosed with ADHD.
Virtual Reality, 25(3), 879-894.

Wanabuliandari, S., Ardianti, S. D., Saptono, S., Al-
imah, S., & Kurniasih, N. (2018). Edutainment
module based on local culture of eastern Pantai
Utara, Central Java reviewed from experts. In-
ternational Journal of Engineering and Technology
(UAE), 7(2.14), 242-245.

Watari, G., Carmelita, A. B., & Sasmithae, L. (2021).
Literature Review: Hubungan Terapi Sensori
Integrasi terhadap Perubahan Perilaku dan
Konsentrasi Anak ADHD (Attention Deficit
Hyperactive Disorder). Jurnal Surya Medika,
6(2), 130-140.

Wimbarti, S., & Kusrohmaniah, S. (2023). ADHD
among Indonesian Primary School Students:
Measurement and Prevalence. Journal of Edu-
cational, Health and Community Psychology, 1(1),
236.

Yu, M., Gao, X., Niu, X., Zhang, M., Yang, Z., Han,
S., ... & Zhang, Y. (2023). Meta-analysis of
structural and functional alterations of brain
in patients with attention-deficit/hyperactivity
disorder. Frontiers in psychiatry, 13, 1070142.



