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This study examines the effectiveness of electronic differentiated instruction
as a support strategy to improve the reading skills of students who struggle
with reading. An experimental design was used, involving 100 Grade 7
students identified as frustration-level readers using the Philippine Informal
Reading Inventory (Phil-IRI). These students were randomly divided into a
control group and an experimental group. The experimental group received
electronic differentiated instruction, while the control group received
traditional reading instruction. For two months, the intervention used digital
tools such as mobile apps, interactive videos, and gamified presentations.
Pre-test results showed that both groups were at the frustration level. After
the intervention, both groups improved to the instructional level, but the
experimental group achieved significantly higher and more consistent
reading scores. The findings suggest that electronic differentiated instruction
can provide personalized, interactive, and flexible learning experiences that
meet individual student needs. The study recommends including this
approach in literacy programs to improve reading skills and suggests
combining it with traditional methods for better results. Future studies
should examine its long-term effects, use in different settings, and the
importance of teacher training for effective implementation.

© 2025 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

letters and recognizing basic sight words. Acquiring
phonemic awareness presents an arduous challenge

Reading skills shape individuals' academic, (Tammelin-Laine and Martin, 2015). The intricate
professional, and personal trajectories (Chodkiewicz dance between decoding and comprehension
and Boyle, 2017). It a foundational skill requires a level of cognitive development. This

permeating every aspect of life (Tas, 2024). At its
core, it is a gateway to knowledge that enables
individuals to access a wealth of information, diverse
perspectives, and a broad spectrum of ideas (Abbas
et al, 2019). The journey towards reading
proficiency is denoted by several hurdles that can
impact a child's learning experience (Silinskas et al.,
2016). They may encounter difficulties in decoding
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makes them struggle to grasp the nuances of reading.
Recent reports reinforced this claim, stating that the
Philippines performs poorly in reading. In the 2018
Program for International Student Assessment
(PISA) results, the country recorded the lowest
reading score worldwide (Haw et al, 2021).
Subsequently, the recent 2022 PISA findings
revealed that Filipino learners recorded 347 in
reading, which is still below the global mean (Colicol
and Sali-Latif, 2023; Besonia et al., 2024).
Frustration-level readers are characterized by
significant struggles with comprehension and
fluency (Sabag-Shushan and Katzir, 2024). They
represent a critical concern within the educational
landscape (Dewan et al., 2019). These learners often
lag behind their peers, unable to decode text
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effectively or grasp the meaning of what they read
(Amendum et al.,, 2018). Hence, this hampers their
overall academic progress. Their multifaceted
challenges include cognitive, emotional, and
motivational dimensions (Liew et al, 2020).
Frustration level readers frequently encounter a
cycle of failure, where repeated reading difficulties
affect their performance across subjects and
diminish their self-esteem and motivation to learn.
The inability to achieve reading proficiency can lead
to long-term educational disadvantages (Suggate,
2016). This may include lower academic
achievement, increased likelihood of dropping out of
school, and limited opportunities for future success
(Gkofa, 2017).

Exploring various interventions and programs to
enhance learners' reading skills has been a
significant focus of experimental and descriptive
quantitative studies. These investigations have
assessed the effectiveness of diverse strategies,
ranging from traditional methods to innovative
technological integrations. For instance, Nevo et al.
(2016) evaluated the impact of Reading Acceleration
Training Programs, and Kim et al. (2017) examined
the Strategic Adolescent Reading Intervention
(STARI) for adolescent readers. Similarly, meta-
analyses have highlighted the benefits of literacy
programs that integrate balanced reading and
writing instruction, demonstrating significant
improvements in reading comprehension and
decoding skills (Wanzek et al., 2016; Graham et al,,
2018). Furthermore, emerging evidence supports
music training to boost phonological awareness and
reading skills in dyslexic children. This illustrates
how multimodal strategies can address diverse
learner needs (Flaugnacco et al, 2015). Even the
integration of technology has opened innovative
opportunities for enhancing reading skills. Chee et al.
(2018) explored the use of smartphone applications,
while Putri et al. (2021) examined the effectiveness
of Instagram-based learning through @Gurukumrd.
Assistive technology (Lindeblad et al, 2017),
audiovisual media, and augmented reality (Besonia
et al,, 2024) represent pioneering innovations that
have been investigated for their potential to
transform reading education.

While these interventions offer promising
solutions to address reading difficulties among
learners, they may not fully accommodate the
diverse learning styles of learners (El-Sabagh, 2021),
particularly those at a frustration level. Although
effective to some extent, these strategies often fall
short of providing the intensive, individualized
support that these learners require (Scammacca et
al, 2016; El-Sabagh, 2021). The complexity of
reading challenges necessitates approaches that are
not only innovative but also adaptable to the specific
needs of each learner (Henriksen et al, 2017).
Without this level of customization, the effectiveness
of such interventions may be limited (Wigfield et al.,
2016). These leave some learners without the tools
to overcome their reading difficulties fully (Gilakjani
and Sabouri, 2016).
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Differentiated Instruction (DI) emerges as one of
the solutions to this perennial problem in literacy
(Valiandes, 2015; Puzio et al, 2020). It tailors
teaching approaches to accommodate learners’
readiness levels, learning preferences, and interests
(Boelens et al.,, 2018; Magableh and Abdullah, 2022).
DI also allows educators to adapt content, processes,
and learning outputs to meet individual needs,
particularly suitable for mixed-ability classrooms
(Morgan, 2014). Research has demonstrated that DI
significantly enhances literacy. For instance, Forster
et al. (2018) demonstrated its role in improving
reading fluency, particularly for struggling learners,
while Valiandes (2015) emphasized its capacity to
promote equity and quality education. DI also fosters
positive reading attitudes and comprehension, as
shown by Shaunessy-Dedrick et al. (2015) with the
Schoolwide Enrichment Model-Reading (SEM-R). Its
adaptability and scalability make DI vital for bridging
learning gaps and addressing diverse literacy needs.

Despite DI's effectiveness, implementing it at
scale remains challenging, particularly in resource-
constrained settings (Mugendawala and Muijs,
2020). Teachers often face limitations in time
(Suprayogi et al., 2017; Pozas et al., 2020), materials
(Boelens et al, 2018; Brevik et al, 2018), and
professional support (Pozas et al., 2020). Hence, it is
challenging to deliver individualized instruction to
every learner. This issue is especially pronounced for
frustration-level readers, who require intensive and
personalized interventions to develop foundational
reading skills (Jaeger, 2024). Hence, the advent of
digital tools and platforms offers promising avenues
for operationalizing DI in ways that are both scalable
and impactful. Integrating it with technology can
provide tailored, adaptive, and interactive learning
experiences (Alamri et al, 2021) that cater to the
unique needs of frustration-level readers (Cheung
and Slavin, 2013). Through multimedia resources,
gamified activities, and adaptive learning algorithms,
this teaching methodology promotes  skill
development in the elements of reading, including
decoding, fluency, and comprehension (Cheung and
Slavin, 2013).

Technology integration in DI has emerged as a
transformative approach to addressing diverse
learner needs, as evidenced by multiple studies.
Karatza (2019) revealed the capacity of ICT to
support this strategy by enabling personalized
learning experiences that cater to varied readiness
levels, interests, and learning profiles, which foster
inclusivity in mixed-ability classrooms. Yan and Li
(2024) extend this understanding by showcasing
how smart education platforms personalize learning
experiences and foster intelligent interactions. In
primary education, Wulandari et al. (2024)
underscored the potential of digital technologies to
create inclusive environments through DI despite
the challenges in guiding learners to maximize such
opportunities. Furthermore, studies like those by
Krishan and Al-Rsa’i (2023) demonstrated a
significant enhancement in learner motivation and
engagement, particularly in science education. These
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findings affirm the potential of technology-enhanced
DI to revolutionize instructional practices by
personalizing learning and fostering equitable
educational outcomes.

Studies confirm that technology-enhanced DI can
create more inclusive classrooms, yet a notable gap
persists in addressing frustration-level readers.
Existing interventions often focus on broad
strategies and fail to offer precise support for
learning preferences, leaving them underserved.
Hence, this study aimed to determine the
effectiveness of electronic DI in enhancing the
reading levels of frustration-level readers.

2. Review of literature

Differentiated instruction (DI) has evolved as a
strategic response to the diversity evident in
educational settings (Suprayogi et al, 2017; Dack,
2018). The principle behind this approach is the
recognition that learning cannot be effective if every
learner is funneled through an identical process,
irrespective of individual characteristics. Instead,
educators tailor lessons to align with varied
readiness levels, interests, and preferred ways of
engaging with the content (Suryati and Ratih, 2024).
By mapping tasks and objectives to distinct learner
profiles, they strive to spark curiosity, bolster self-
confidence, and catalyze deeper understanding. Over
time, this paradigm has challenged traditional
models of uniform instruction. This highlights the
value of flexible arrangements in which learners
receive content that respects personal aptitudes
(Smale-Jacobse et al., 2019). The result is that high
achievers feel consistently stretched, those requiring
additional reinforcement gain more scaffolded
assignments, and average performers discover
incremental challenges that keep them motivated.
Decades of research illustrate that appropriately
implemented modifications benefit learners and the
entire cohort. Classroom studies consistently show
that this technique can mitigate widespread
problems such as disengagement (Geletu and
Mihiretie, 2024), erratic attendance (Heyne et al,
2019), and inconsistent performance (Bondie et al,,
2019).

Building on its longstanding legacy, DI draws
from several influential theoretical frameworks that
articulate how learners acquire knowledge and
develop new competencies. One important
perspective is rooted in constructivism, which posits
that they make meaning through dynamic
interactions with stimuli. In a classroom context, it
implies that tasks should be personally relevant,
open to exploration, and suited to learners' levels of
cognitive development (Suprayogi et al.,, 2017; Pozas
et al,, 2020). Educators recognize that learners will
build personal interpretations rather than passively
absorb facts by offering tasks that allow for choice,
reflection, and inquiry (Dobber et al, 2017). A
second viewpoint stems from behaviorist theories,
where systematic reinforcement, consistent
feedback, and repeated practice propel learners
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toward desired outcomes (Khalil and Elkhider, 2016;
Hameed et al., 2024). In a differentiated classroom,
this could translate into calibrated exercises that
reward steady progress and sustain motivation
(Smale-Jacobse et al., 2019). A third lens emerges
from sociocultural thought, notably Vygotsky's
concept of the Zone of Proximal Development. This
principle features the distance between what an
individual can do alone and what becomes possible
with guided support (Nicholas et al, 2021).
Differentiation acknowledges these zones by giving
slightly challenging tasks bolstered with timely hints
or collaboration. It ensures steady growth without
overwhelming frustration (Kantar et al., 2020; Xia et
al,, 2024). These varied theoretical bases collectively
reinforce the idea that one-size-fits-all lessons
disregard the complex interplay of existing
knowledge, motivational factors, and contextual
influence that shapes learning,.

Recent shifts in educational practice have
propelled the convergence of these theoretical
foundations with electronic means of enhancing
differentiation (Karatza, 2019; Haymon and Wilson,
2020; Alamri et al,, 2021; Krishan and Al-Rsa’i, 2023;
Wulandari et al., 2024). While earlier generations of
teachers grappled with the logistical complexities of
individualized multiple-lesson pathways, modern
educators have access to various digital resources
that can automate or expedite differentiation.
Electronic DI extends the underlying tenets of
diversity, which adapts content, process, and
outcomes to match learners' strengths and
weaknesses (Halkiopoulos and Gkintoni, 2024).
Rather than manually designing separate materials,
educators can implement a range of digital stimuli
that accommodate learners who respond best to
varied input types (Arguel et al., 2017). At its core, it
seeks to optimize electronic strategies to expand the
scope of individualization. It transforms each
learner's experience into a meaningful learning
journey (Alamri et al,, 2020). The immediate access
to this instruction and ongoing monitoring help
address significant hurdles that conventional
differentiation faces in large groups or resource-
limited environments (Smale-Jacobse et al., 2019).

One Kkey benefit of integrating electronic
resources into differentiation is the ability to present
layered information that meets learners at their
precise point of need, regardless of classroom
constraints. Educators no longer have to divide and
distribute physical handouts for every ability level
(Boelens et al., 2018), nor must they orchestrate
separate stations with paper-based activities that
risk going stale. Instead, learners can engage with
curated content that modifies complexity (Errabo et
al, 2024), language level (Karst et al, 2022), or
thematic focus based on real-time performance or
expressed preference. Another advantage lies in
delivering individualized feedback since learners can
receive guidance aligned with their responses and
progress (Bondie et al, 2019). This means those
struggling with particular concepts might encounter
alternate explanations or incremental hints, whereas
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those grasping ideas promptly might receive
extensions that deepen their knowledge. The role of
electronic DI thus revolves around alleviating
pressures associated with manual planning and
enables instructors to devote time to deeper
interactions, targeted small-group facilitation, and
relationship-building. Through a holistic lens, the
digitally supported nature of the teaching approach
effectively broadens opportunities for every learner.
Hence, it ensures that diverse capacities are not
tolerated but actively nurtured.

This framework holds particular importance in
literacy contexts, where reading proficiency forms a
foundation for broader academic progress. Research
repeatedly underscores that reading is a key to
unlocking knowledge in most content areas and a
cornerstone of lifelong learning. However, countless
studies show that classrooms can include individuals
who read at levels spanning multiple years of
development (Wigfield et al., 2016; Lee and Wallace,
2018). Electronic DI tailored to reading offers a
promising solution by guiding each learner toward
texts that provide an appropriate level of challenge
(Puzio et al., 2020). A learner struggling with basic
decoding might focus on content supplemented with
simpler syntax, expanded glossaries, or embedded
definitions (Zoski et al, 2018). Learners with
advanced comprehension might explore more
materials or respond to higher-level prompts (Le et
al., 2024). These electronic supported adjustments
help avoid situations where higher achievers coast
along unchallenged while others who require more
fundamental practice remain perpetually behind
(Neitzel et al,, 2022). Instead, each route is calibrated
to specific needs to promote a sense of ownership
and steady growth. Crucially, electronic DI in reading
can also incorporate multiple representations, such
as audio tracks, interactive annotations, and
embedded questions, to enhance the levels of
engagement for struggling readers (Montgomery,
2022). When learners feel genuinely involved,
enthusiasm and self-assurance grow, fostering a
cycle of progress that spills into other subjects (Lee
and Hannafin, 2016). Moreover, these literacy-
oriented approaches often include progress
visualizations that track improvements in fluency,
vocabulary, or comprehension accuracy over
successive weeks (Estaiteyeh and DeCoito, 2024).

Although electronic DI's potential is considerable,
challenges and limitations inevitably arise (Bingham
et al, 2018). It warrants careful evaluation and
strategic planning (Puzio et al,, 2020). Foremost is
the disparity in access to reliable electronic
resources across communities (Boelens et al., 2018).
Learners in underprivileged areas might not have
the bandwidth or consistent connectivity to fully
benefit from such approaches, thus creating an
additional barrier that could exacerbate existing
inequities. Even in contexts where connectivity is
adequate, teachers must integrate electronic
materials effectively, interpret ongoing performance
indicators, and adjust assignments accordingly.
Limited preparation or insufficient training
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programs can result in superficial attempts at
electronic DI, where learners merely click through
activities without meaningful personalization
(Bingham et al., 2018). Another concern stems from
the concern that digitizing the differentiation
process might reduce the importance of face-to-face
interactions (Autio et al, 2021). While electronic
means can handle many logistical personalization
aspects, the empathetic teaching component should
not be overshadowed (Sajja et al., 2024). Educators
must balance using electronic means for tasks that
benefit from immediate data analysis or varied
content presentation while fostering relationships
through discussion, group projects, and reflection
(Heilporn et al., 2021). They must address potential
pitfalls related to anonymity or distraction. Some
learners may disengage if the format lacks
accountability or a sense of teacher presence
(Bergdahl, 2022). Balancing these factors requires
professional development, institutional support, and
consistent reflection on whether electronic DI
solutions enhance individualized learning or add
technological novelty.

The existing electronic DI and reading
intervention studies show how technology can
enhance literacy development. Some have focused
on reading proficiency, which addresses diverse
learning needs. Haymon and Wilson (2020) explored
DI with technology to improve reading
comprehension and Lexile growth among advanced
middle school students. However, the study was
limited to high-achieving learners, which may not
apply to struggling readers. Forster et al. (2018)
examined assessment-based DI in improving reading
fluency, yet inconsistent implementation weakened
its impact on reading comprehension. Baron et al.
(2019) also investigated Lexia Core5's DI approach
for struggling readers, but its lack of randomization
and absence of a control group limited its validity.
Najemi et al. (2024) demonstrated that Google Sites-
based DI enhanced reading motivation and
comprehension, though it focused only on narrative
texts. Thus, it reduces its applicability to other
reading skills. Peters et al. (2022) examined
assessment-driven DI but found no significant
improvements in fluency or comprehension, partly
due to teacher challenges in integrating DI tools
effectively. Unlike prior studies focusing on
advanced learners (Haymon and Wilson, 2020) or
general student populations (Forster et al., 2018;
Peters et al, 2022), this study targets frustration-
level readers who have difficulty comprehending the
reading materials appropriately. Also, it incorporates
a Learning Style Questionnaire to meet participants’
learning preferences in structured remedial reading
instruction. DI responds to the reality of today's
educational landscape's wide-ranging abilities,
motivations, and interests (Meng, 2023). Its roots in
constructivism, behaviorism, and sociocultural views
confirm that people learn in diverse ways, shaped by
personal experiences, peer interactions, and steady
practice (Brevik et al, 2018). Integrating digital
avenues into this model offers innovative
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mechanisms for customizing content, delivering
timely feedback, and tracking growth (Matuk et al.,
2015). By applying these principles in literacy
education, learners at varied developmental stages
can gain meaningful experiences that target
decoding, fluency, and higher-order comprehension
(Puzio et al, 2020). Nevertheless, unresolved
hurdles, such as inconsistent access to electronic
tools, limited professional expertise, potential
passivity among learners, and the need for relevant,
bias-free materials, signal that careful planning and
resource allocation must accompany implementation
(Sabri et al., 2024). Ongoing improvements in digital
resources should intensify electronic DI's
effectiveness (McKnight et al, 2016). Such efforts
can protect the spirit of authentic instruction while
extending the reach of differentiation to every
corner of contemporary learning.

3. Methodology

This study adopted an experimental design to
determine the effectiveness of electronic
differentiated instruction in enhancing the reading
skills of Grade 7 frustration-level learners.
Experimental design is a research methodology
utilized to establish cause-and-effect relationships
between variables. It manipulates one or more
independent variables, observing their impact on
dependent variables and controlling for confounding
factors to ensure the validity of the findings (Lonati
etal, 2018).

The participants of the study were 100 Grade 7
learners identified as frustration-level readers, based
on the results of the School Monitoring, Evaluation,
and Adjustment (SMEA) assessment using the
Philippine Informal Reading Inventory (Phil-IRI).
These learners had scores of 89 or below, indicating
significant difficulty in comprehending grade-level
reading materials. At this level, learners typically
find reading tasks highly challenging and are often
unable to respond effectively. The study specifically
focused on this group to address the needs of those
most at risk of academic underachievement due to
reading difficulties. Learners who scored within the
instructional level (90 to 96) or the independent
level (97 to 100) were excluded from the study, as
they demonstrated stronger reading comprehension
skills and were not the intended recipients of the
intervention. The 100 participants were randomly
assigned to either the experimental or control group,
with 50 learners in each. The fishbowl technique was
used to ensure equal chances of selection and avoid
sampling bias. Each participant's name was written
on a piece of paper, rolled, and placed in a bowl.
Names were drawn alternately until both groups
were filled. This method helped ensure the
credibility and representativeness of the sample.

This study utilized two instruments to gather the
data. First, the Learning Style Questionnaire was
used to identify the preferred learning styles of the
participants adopted by Reid (1987). They were
categorized as visual, auditory, and tactile. When the
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participants are classified as visual, they
comprehend and retain information more effectively
when it is presented visually. They prefer reading
materials, observing demonstrations, and utilizing
visual aids such as charts and diagrams. Written
instructions and notes enhance their understanding
and recall. When the participants are auditory, they
excel when information is conveyed through sound.
They benefit from listening to lectures, engaging in
discussions, and using auditory materials like
recordings. Hearing and verbalizing information aids
their learning process. Lastly, when the participants
are tactile, they learn best through hands-on
experiences. Engaging in touch, manipulation, and
movement activities facilitates their understanding
and memory retention.

This 15-item Learning Style Questionnaire
underwent validation from three education experts.
It was submitted to reliability testing by 30 non-
participants to ensure its integrity and context. The
Cronbach's alpha yielded 0.751, indicating the
consistency of the items. This ensures the stability
and dependability of the results across measures.

On the other hand, the Philippine Informal
Reading Inventory (Phil-IRI) is a standardized
reading assessment tool developed by the
Department of Education (DepEd). It comprises
graded passages designed to determine a learner's
reading level and is widely used in Philippine
schools. The tool did not undergo additional validity
and reliability testing since it was tested prior to its
implementation. Its predetermined criteria are used
to sort the learners into distinct reading levels.
Learners scoring 89 or below are classified at the
frustration level. It means that they find reading
materials challenging and struggle to respond
effectively. Those with scores ranging from 90 to 96
are categorized at the instructional level. This
suggests that they benefit most from teacher-
directed reading instruction. Learners scoring
between 97 and 100 are classified at the
independent level. They can read and comprehend
texts with minimal difficulty, characterized by nearly
flawless oral reading and comprehension skills.

The materials used in the experiment included
interactive mobile applications (Magic Hippo,
FunEasyLearn, and Read Along), educational videos,
gamified PowerPoint presentations, songs, electronic
graphic organizers, and audiobooks. The mobile
applications were available for download from the
Google Play Store, while the other -electronic
materials were developed by the researcher. To
ensure the appropriateness and accuracy of the
content, all materials were subjected to content
validation by the Literacy and Numeracy (LAN)
coordinators. This process confirmed that the
materials were aligned with the participants’
academic level.

A formal request was sent to the school principal,
LAN coordinators, and Grade 7 advisers to seek
permission for conducting the study. Another letter
was distributed to request access to the participants’
SMEA results. Based on these results, participants
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were randomly assigned to either the experimental
or control group using simple random sampling.

An orientation meeting was conducted with the
school principal, LAN coordinators, advisers,
parents, and student participants to explain the
nature and purpose of the study. During this session,
the objectives, scope, and methodology were clearly
discussed, along with the ethical considerations
involved. After the orientation, consent and assent
forms were distributed to both participants and their
parents, emphasizing the voluntary nature of their

participation.
Participants were then officially grouped into
experimental and control categories. Before

implementing the intervention, the Kolmogorov-
Smirnov test was used to assess the normality of the
SMEA scores and pre-test data. The test produced an
alpha value of 0.534, indicating no significant
deviation from a normal distribution.

Following this, the experimental group
completed the Learning Style Questionnaire to
identify their preferred learning styles, which were
categorized as visual, auditory, or tactile. Each
subgroup received personalized digital direct
instruction tailored to their learning style.

In contrast, the control group continued with the
standard reading instruction regularly used in
school. The instructional framework followed the
sequence of key reading components. The first week
focused on phonemic awareness and phonics,
followed by two weeks of vocabulary development,
and the remaining time was dedicated to reading
comprehension. The sessions were held daily from
4:00 p.m. to 5:00 p.m. over a period of two months,
ensuring sufficient time to assess learning outcomes.

At the end of the intervention, both groups took a
post-test to allow for a comparative analysis of the
results.

4. Results and discussion
4.1. Pre-test scores before the intervention

Table 1 shows that the reading levels of both the
control group (M = 76.22, SD = 8.19) and the

experimental group (M = 78.06, SD = 7.08) were
within the frustration level. This indicates that, prior

to the intervention, participants faced significant
challenges that hindered their ability to respond
effectively to reading tasks. These findings are
consistent with previous studies showing that
learners at the frustration level often struggle with
basic comprehension, word recognition, and
deriving meaning from text. Such difficulties can lead
to negative attitudes toward reading and decreased
academic motivation.

The root causes of these struggles are often
cognitive, linguistic, and emotional. Learners at this
level tend to experience cognitive overload, as they
devote excessive mental effort to decoding words,
leaving limited capacity for comprehension. A
restricted vocabulary further disrupts reading
fluency and impairs understanding, especially when
encountering unfamiliar words or complex texts. In
addition, poor decoding skills prevent accurate word
recognition and pronunciation, which slows reading,
reduces comprehension, and increases the effort
required for reading tasks.

Limited prior knowledge also contributes to
comprehension difficulties. Understanding new
information depends on connecting it to existing
knowledge, so learners with limited exposure to
diverse topics are at a disadvantage when reading
unfamiliar material. Emotional and psychological
factors add further barriers. Persistent reading
difficulties often lead to frustration, anxiety, and low
self-esteem, which in turn reduce motivation and
discourage learners from engaging with reading
tasks. This emotional burden can lead to a cycle of
avoidance and continued underachievement.

Moreover, instructional practices may
unintentionally worsen the problem. Standardized
teaching methods often fail to address the specific
needs of learners at the frustration level, limiting
their access to appropriate support and
interventions. Given these challenges, prioritizing
learners at the frustration level is vital. Without
timely and targeted intervention, their academic
performance and personal development may be
seriously affected. By identifying the underlying
factors contributing to their reading difficulties,
educators and researchers can design effective
strategies to help these learners overcome obstacles,
develop confidence, and achieve their full potential.

Table 1: Pre-test scores

Group M SD Interpretation
Control 76.22 8.19 Frustration level
Experimental 78.06 7.08 Frustration level

Note: Frustration level: 89-below; Instructional level: 90-96; Independent level: 97-100

4.2. Post-test scores after the intervention

Table 2 shows that the reading level of the
control group (M=90.08, SD=4.79) and experimental
group (M=94.42, SD=4.28) fell under instructional
level. This suggests that while learners experience
moderate challenges with the reading materials, they
can effectively engage with and navigate the tasks
with appropriate teacher support. Furthermore, this
finding features the effectiveness of electronic
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differentiated instruction and traditional reading
strategies in addressing the reading difficulties of
learners initially classified at the frustration level.
Supporting this, Alsuwat and Young (2016)
conducted a meta-analysis comparing traditional
and technology-based instructional methods for
enhancing reading comprehension. Their analysis
concluded that both approaches were equally
effective and suggested that combining strategies
may yield optimal outcomes.



Besonia et al/International Journal of Advanced and Applied Sciences, 12(5) 2025, Pages: 242-254

The findings further reveal that the mean score of
the experimental group was higher than that of the
control group. The standard deviations for both
groups provide insight into the variability of scores
within each group. The control group suggests a
slightly broader range of scores than the
experimental group, which performs more
consistently among its members. These suggest that
the experimental group achieved slightly higher and
more uniform outcomes. Hence, electronic
differentiated instruction has a more evident impact
on reading performance than traditional reading
strategies. It adapts content using technological tools
to individual learners' needs (Boelens et al., 2018).
This ensures that learners engage with materials
that are appropriate to their skill levels, maintain
motivation, and provide targeted support (Matuk et
al,, 2015). For example, interactive reading platforms
often incorporate gamified elements, immediate
feedback, and scaffolding, all of which help learners
address challenges and build confidence. From the
Zone of Proximal Development perspective, the
intervention acts as a "more knowledgeable other"
by providing structured support that guides learners
through tasks they cannot independently accomplish
(Clapper, 2015; Liu et al,, 2023; Emir and Yangin-
Eksi, 2024). Over time, as they progress, this is
gradually withdrawn and allows them to internalize
skills and achieve autonomy. Meanwhile,
Behaviorism explains the impact of electronic
differentiated instruction through its reliance on
immediate reinforcement, such as rewards, badges,
or progress indicators. These strengthen the desired
behavior of active reading and encourage learners to
persist and improve.

Studies confirm the effectiveness of the teaching
approach in improving reading outcomes by
adapting content to individual learners' needs.
Jamshidifarsani et al. (2019) highlighted that
technology-based interventions enhance literacy by
offering tailored support and reducing cognitive
overload during reading tasks. Montgomery (2022)
demonstrated that integrating technology into
instructional  frameworks increases  student
engagement, supports differentiated instruction, and
enhances academic outcomes for diverse learners,
which echoes the higher performance and
consistency observed in the experimental group.
Krishan and Al-Rsa’i (2023) reported that
technology-oriented  differentiated  instruction
improves academic performance and boosts
motivation through interactive platforms, gamified
elements, and immediate feedback mechanisms.
However, some studies caution against attributing
superior outcomes solely to electronic differentiated
instruction. For example, Kotay-Nagy (2022) noted
that while technology enhances differentiation, its
impact depends significantly on resource availability,
teacher readiness, and effective implementation.
Likewise, Haymon and Wilson (2020) emphasized
the continued importance of traditional instructional
methods, particularly for foundational literacy skills,
arguing that combining electronic differentiated
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instruction with traditional strategies may provide
the most comprehensive support for learners.

On the other hand, the control group generally
improved reading levels when exposed to traditional
reading strategies. These approaches offer
immediate feedback and consistent support,
essential for effective learning (Roddy et al., 2017).
In traditional teacher-led settings, teachers can
quickly identify and correct errors (Spear-Swerling,
2019), reinforce positive reading habits (Gambrell,
2015), and ensure learners stay on track (Bao,
2020). Their presence fosters accountability and
encourages learners to remain focused and engaged
throughout the learning process (Lee and Hannafin,
2016). This structured and guided approach is
particularly advantageous for those who require
sustained support to overcome challenges in
decoding and comprehending texts (Spear-Swerling,
2019). Traditional reading strategies also strongly
emphasize explicit teaching of comprehension skills
(Brevik, 2019). Teachers guide learners through pre-
reading, during-reading, and post-reading activities.
This enables them to think critically and
systematically analyze texts. This method equips
learners with transferable skills to interpret a
variety of text types effectively. Furthermore, these
strategies allow for integrating cultural and linguistic
elements and ensure that lessons are inclusive and
meaningful to diverse learners.

Empirical evidence supports the effectiveness of
traditional reading strategies. Delgado et al. (2018)
found that printed materials yield better
comprehension outcomes than digital formats,
corroborated by research showing the cognitive
benefits of reduced distractions and enhanced focus
in print-based reading. Moreover, traditional
methods have improved intensive reading skills with
innovative techniques. For example, Yusnan et al.
(2022) demonstrated that guided demonstration
methods enhance engagement and comprehension
in structured classroom settings. Hwang et al. (2019)
reported that integrating summarization strategies
within traditional reading instruction fosters deeper
understanding and content retention. However,
traditional strategies are not without limitations.
Supriadi et al. (2022) identified challenges in
maintaining learner motivation and engagement in
environments solely reliant on traditional methods.
They often lack the dynamic features of technology-

based strategies, such as personalization,
gamification, and interactive elements, which can
significantly enhance learner motivation and

engagement (Haymon and Wilson, 2020). These
critiques emphasize the need for a balanced
approach that combines the strengths of traditional
methods with the adaptability and interactivity of
technology-enhanced strategies.

The results feature both  approaches’
effectiveness in enhancing the participants' reading
levels. Despite differences in structure and
resources, both methods successfully address
challenges in reading proficiency. They support the
learners in progressing from frustration levels to
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instructional readers. This progression indicates the
value of interventions focusing on foundational skills
while addressing individual learning needs. Also, the
findings suggest that combining the strengths of
both approaches may lead to a more comprehensive
and effective framework for literacy development.
Integrating the traditional strategies with the

adaptive and personalized features of electronic
differentiated instruction can create a balanced
approach (Lindner et al., 2019; Gligorea et al., 2023).
This is particularly valuable in diverse and modern
learning environments, where addressing varying
learner needs and promoting engagement are critical
for fostering sustainable literacy growth.

Table 2: Post-test scores

Group M SD Interpretation
Control 90.08 4.79 Instructional level
Experimental 94.42 4.28 Instructional level

Note: Frustration level: 89-below; Instructional level: 90-96; Independent level: 97-100

4.3. Difference in the post-test scores

Table 3 shows a significant difference in the post-
test scores between the control and experimental
groups. The control group had a mean score
(M=90.08, SD=4.79), while the experimental group
achieved a higher mean score (M=94.42, SD=4.28).
The smaller standard deviation in the experimental
group suggests more consistent performance among
participants exposed to the intervention. The
confidence interval (95% CI [-6.14, -2.54]) does not
include zero, which reveals that the observed
difference in means is statistically significant. This is
further supported by the t-value (t=-4.78, df=98) and
the p-value (p<.001), which confirm that the
difference is unlikely to be due to random chance.

The eta-squared value (n2=0.189) reflects a large
effect size, according to Cohen's (1988) criteria. This
indicates that the electronic differentiated
instruction substantially impacted the participants’
reading performance. These findings suggest that the
experimental group outperformed the control group,
which was exposed to traditional strategies.
Moreover, the smaller variability in scores within the
experimental group indicates that the intervention
was effective across diverse learners. The data
strongly support the effectiveness of electronic
differentiated instruction in enhancing reading
outcomes compared to traditional methods. This
aligns with the findings of Jamshidifarsani et al.
(2019), who found that such interventions enhance
literacy through personalized support and reduce
cognitive overload. Also, Montgomery (2022)
confirmed that integrating technology into teaching
frameworks boosts student engagement, supports
differentiation, and improves academic outcomes.
Equally, Krishan and Al-Rsa’i (2023) reported that
technology-driven instruction enhances academic
performance and motivation through interactive
platforms, gamification, and immediate feedback.

The results have transformed the way reading is
taught. It involves modifying content, processes, and
outcomes to meet the diverse needs of learners
(Boelens et al, 2018; Bondie et al., 2019). This
approach suits classrooms with varying abilities and
uses technology to tailor learning experiences
(Mahoney and Hall, 2017). It improves reading
outcomes by meeting their specific needs. Tools like
e-books, adaptive learning platforms, and
educational apps help them progress at their own
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pace. These tools also offer resources that match
their skills and challenges (Ahmadi, 2018; Haleem et
al, 2022). However, it offers a clear contrast to
traditional methods, which often provide the same
instruction to all learners but may not address
individual gaps in learning.

One Dbenefit of electronic differentiated
instruction is its ability to personalize learning
(Boelens et al, 2018). Its adaptive technologies
monitor learners' progress and adjust the content to
suit their needs (Hall et al,, 2015; Nordstrém et al,,
2018). This idea connects to Vygotsky’s Zone of
Proximal Development (ZPD). According to him,
effective learning happens beyond a learner’s
current ability with the right support (Kantar et al,,
2020). Traditional methods often fail to provide this
personalized support. They may either overwhelm
learners or fail to challenge them enough. In
contrast, electronic differentiated instruction
ensures that materials are at the right difficulty level,
motivating them to improve their reading skills
(Puzio et al., 2020).

Another strength of electronic differentiated
instruction is its multimodal approach (Karatza,
2019). It combines text, audio, video, and interactive
features, which make reading instruction more
engaging. This approach supports different learning
styles and helps learners retain information (Boelens
et al.,, 2018; Smale-Jacobse et al., 2019). For instance,
gamified reading activities sustain interest and
deepen engagement with texts (Freiermuth and Ito,
2021). These make reading more accessible and
enjoyable (Chen et al, 2020; Li and Chu, 2021).
Traditional methods often lack the variety needed to
address diverse learning needs effectively.

Electronic differentiated instruction fosters
autonomy (Pozas et al.,, 2020). Electronic platforms
allow learners to decide when, where, and how they
learn (Haleem et al, 2022). This flexibility
encourages self-regulation and intrinsic motivation
(Wang, 2023) and helps them develop lifelong
learning habits (Roskos et al, 2017). Traditional
methods offer fewer opportunities for them to take
control of their progress, and they rely on fixed
schedules and teacher-directed instruction.

Electronic differentiated instruction is a powerful
tool for improving reading outcomes. Its multimodal
and flexible features further enhance engagement
and motivation. While traditional methods are
valuable, they often lack the adaptability needed in
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diverse classrooms. As educational practices evolve,
electronic differentiated instruction provides a
promising way to address these challenges and

prepare students for lifelong success in reading and
learning.

Table 3: Post-test t-test results

95 % confidence interval of the difference

Group M SD Lower Upper t df Sig Eta-squared
Control 90.08 4.79
. -6.14 -2.54 -4.78 98 .000 0.189
Experimental 94.42 4.28
Note: p< 0.05, statistically significant at 0.05 alpha level
5. Conclusion framework. Further exploration of teacher
readiness, professional development programs, and
This study revealed the effectiveness of electronic learner attitudes can help optimize its
differentiated instruction as a strategy for enhancing implementation.

the reading skills of frustration-level readers. The
results showed that it significantly improved reading
performance compared to traditional methods, as
evidenced by the experimental group’s higher and
more consistent post-test scores. Its personalized,
multimodal, and interactive features proved
instrumental in addressing the specific needs of
diverse learners, which foster motivation and skill
development. Schools and teachers can integrate this
intervention into their teaching frameworks to
support differentiated instruction and improve
literacy outcomes. Policymakers and school
administrators must also recognize the need for
adequate digital infrastructure, professional training,
and equitable access to technological resources to
ensure successful implementation. Combining
electronic differentiated instruction with traditional
strategies may yield a comprehensive approach that
leverages the strengths of both methods to support
diverse learners. Continuous monitoring and
evaluation of its impact on literacy outcomes should
be a priority to ensure its effectiveness and
sustainability in varied educational contexts.

The study, however, has limitations that warrant
attention. It was conducted within a specific context
and focused on a single educational setting. This may
limit the generalizability of its findings to other
environments. Also, the intervention was
implemented over a relatively short period, which
leaves the long-term impact of electronic
differentiated instruction unexplored. While the
study controlled for many factors, individual
differences, such as prior knowledge, socio-
emotional influences, and varying access to digital
tools, may have influenced the outcomes.
Additionally, the study relied on specific applications
and materials, which may not reflect the broader
range of available electronic tools.

Future research should address the limitations
identified in this study. Longitudinal studies are
needed to examine the sustained effects of the
intervention on reading proficiency. Expanding the
scope of research to include diverse educational
contexts, grade levels, and cultural settings will
enhance the  generalizability of findings.
Investigating the integration of EDI with traditional
instructional methods can also provide insights into
creating a balanced and effective teaching
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