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Effect of the Cognitive Load Aware Scaffolded Program for
Comprehension (CLASP-C) on Urdu Comprehension among
Students with Learning Disabilities: A Quasi-Experimental Study

Mehtab Hussain*

Special Education Department, Allama Igbal Open University, Islamabad, Pakistan
Abstract

Given the academic significance of comprehension skills, linguistic
complexities of Urdu, and cognitive-processing limitations in students with
learning disabilities (LD students), Urdu comprehension becomes a
complex task for LD students. This study develops and investigates the
effectiveness of the Cognitive Load-Aware Scaffolded Program for
Comprehension (CLASP-C) to improve Urdu comprehension among LD
students. CLASP-C is grounded in Cognitive Load Theory and scaffolding,
and is designed to enhance Urdu comprehension, targeting the unique
cognitive needs of LD students. Utilizing a quasi-experimental pre-test-
post-test control group design, a purposively selected sample of 32 students
was randomly assigned into two groups. The experimental group (n = 16)
received CLASP-C intervention for 8 weeks, and the control group (n = 16)
continued with traditional comprehension practices during this time. Data
were collected using an Urdu Comprehension Assessment Rubric (UCAR)
(o = .82; ICC(3,3) = .86) and analysed using descriptive and inferential
tests. Parametric tests were employed after satisfying the assumptions of
normality and homogeneity. The analysis revealed that baseline
performance of both groups was similar (p = .885); however, while the
control group did not improve significantly over time (p = .662), the
experimental group exhibited significant improvement (t(15) = —5.74, p <
.001) with a large effect size (d = 1.43). The experimental group performed
significantly better than the control group at post-test (t(30) = —5.56, p <
.001) with a large practical effect (d = 1.97); the effect of the group was
large even after controlling for pre-test scores (F(1, 29) = 29.86, p < .001,
partial »? = .51). Results indicate the effectiveness of CLASP-C to improve
Urdu comprehension among LD students. Findings suggest the
implementation of cognitively-aware and scaffolded instructions in Urdu-
medium public-sector special-education schools.
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Introduction

Comprehension is a basic skill in academics that is essential across all
domains of learning (Mallillin, 2020). It is the ability to provide meaning to
words. It encourages learners to construct meanings from the written text
and assists them to acquire knowledge and learn new skills, and participate
in classroom activities enthusiastically. It is a foundational aspect of literacy
and necessary for educational achievement across subject areas. Students
with learning disabilities (LD students) frequently encounter issues with
comprehension given their limitations of working memory and processing
speed (Okur & Aksoy, 2025). Comprehension becomes challenging for
these students since it poses a load on their processing abilities. The
conventional strategies utilized by public schools frequently neglect to
address these specific demands of LD students and as a result can't achieve
the desirable outcomes. Under these circumstances these students persist
with continuing issues in learning comprehension. Many studies have
identified comprehension problems associated with LD, but existing
evidence is mostly based on general literacy development instead of
cognitively-informed and  linguistically  specific ~ comprehension
interventions.

The situation turns complicated in the case of Urdu comprehension
since Urdu has particular linguistic complexities. Urdu is written right to
left in cursive; characters have shapes that differ according to their
placement in the word; and words have a morphologically complex
structure (Sharif & Saleem, 2025). These particular features of the Urdu
language make it challenging in terms of cognitive resources. While
attempting to comprehend the text written in Urdu, it becomes increasingly
challenging for the limited cognitive resources of the LD students. In
Pakistani Urdu-medium schools, it is increasingly crucial to develop Urdu
comprehension, since most of the subjects are taught in Urdu. Given the
significance of learning Urdu comprehension in public educational
institutions, the cognitive needs connected to the complexities of the Urdu
language, and limitations of cognitive processing and working memory
associated with LD students, these students continue to underperform, and
their confidence level declines. Although most public schools in Pakistan
are Urdu-medium, there is limited empirical evidence regarding the
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effectiveness of interventions specifically designed for LD students in
Urdu-medium classrooms.

Cognitive Load Theory (CLT) of Sweller (1988) proposes a framework
for facilitating the creation of instructional design to improve the learning
outcomes of students (Tricot et al., 2020). CLT describes three types of
cognitive loads; first, that corresponds with the complexity of material,
second is triggered by the methods of delivery, and third is credited for
schema building. They are called intrinsic, extraneous, and germane
cognitive loads, respectively. If an instructional plan succeeds to manage
these loads effectively, it can enhance the learning outcomes.

Scaffolding takes its inspiration from socio-cultural theory and is built
on the work of Vygotsky. It provides the notion that if support is given to
learners at the beginning and then is gradually cut back, the learning
outcomes are increased (Xi & Lantolf, 2021). Learners in such a situation
begin functioning in the Zone of Proximal Development (ZPD) and
progress into independent learners with the passage of time (Utomo &
Santoso, 2021). Scaffolding is closely associated with CLT, and if both are
integrated, they may yield notable outcomes.

The literature indicates that the synergic effect of CLT and scaffolding
has significant potential for supporting the cognitive-processing needs of
learners; still, the combined application of CLT and scaffolding in the
context of Urdu-medium special education is not fully explored in the
literature.

The current study creates and evaluates the effectiveness of the
Cognitive Load Aware Scaffolded Program for Comprehension (CLASP-
C). CLASP-C is an organized regimen firmly grounded in the principles of
CLT and scaffolding. It was developed specifically to boost Urdu
comprehension. The program goes after the distinct requirements of LD
students, which they encounter while learning comprehension. CLASP-C,
using its modular structure, manages the cognitive load triggered by the
linguistic complexities of Urdu language to support the restricted working
memory of LD students while stimulating schema building.

Variables of the Study

This study utilized a control-group pre-test-post-test design to examine
the effectiveness of the intervention as compared to the traditional methods.
Hence, there are two identified variables of the study. The independent
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variable of the study is the comprehension instruction delivered to the LD
students, which is the utilization of traditional methods of teaching
comprehension in the case of the control group and the Cognitive Load
Aware Scaffolded Program for Comprehension (CLASP-C) in the case of
the experimental group. CLASP-C is a structured plan that was exposed to
the participants of the experimental group in phased sessions. On the other
hand, the control group was given the traditional comprehension teaching
practices, without integration of CLT or scaffolding principles or any
additional manipulation. The dependent variable of the study was Urdu
comprehension performance of LD students. The Urdu Comprehension
Assessment Rubric (UCAR) was used to gauge the comprehension
performance of both groups, prior to and subsequent to the intervention.

Statement of the Problem

LD students repeatedly encounter obstacles with comprehension and, as
a consequence, their performance falls below the mark, and they suffer from
issues with confidence and self-esteem (Khasawneh & Al-Rub, 2020).
These challenges get worse and become more prevalent in the case of Urdu
comprehension due to its linguistic complexities (Saleem & Ahmad, 2025).
Traditional methods utilized in the Urdu-medium public schools of Pakistan
typically neglect to tackle the distinctive cognitive needs of LD students and
lack the ability to produce desirable outcomes. Available comprehension
programs are created for general education classrooms and do not take the
unique needs of LD students into consideration; and as a result, stay
ineffective when implemented in special education classrooms. These
conditions leave special education teachers unequipped to teach LD
students smoothly.

CLT provides a framework for instructional planning to optimize
learning outcomes by managing cognitive loads. Principles of CLT have
been repeatedly verified to be effective in general education classrooms and
multimedia education, yet empirical evidence about their usefulness for
enhancing comprehension while concentrating on the unique needs of LD
students remains scarce. Secondly, most of the studies have been carried out
in alphabetical languages, and their effectiveness for the Urdu language has
yet to be explored. Scaffolding is a widely adopted idea in general education
studies and can be integrated with the framework stipulated by the CLT.

All these circumstances point towards the integration of principles of
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CLT and scaffolding into a structured program that could enhance the Urdu
comprehension performance among the LD students. This study fills this
gap by developing and testing the effectiveness of CLASP-C, a structured
program based on the principles of CLT and scaffolding; primarily intended
for meeting the distinctive cognitive needs of LD students, particularly to
improve Urdu comprehension.

Significance of the Study

The present study is significant both theoretically and practically.
Theoretically, this study extends the utilization of CLT from general and
multimedia education into special education institutes, and from alphabetic
languages into Urdu-medium classrooms by embedding the principles of
CLT and scaffolding into a structured program. It gives an increased
awareness of how cognitive architecture can be leveraged to improve
comprehension even in complex linguistic contexts. Practically, this theory
suggests an evidence-based, structured, and resource-friendly program for
special-education teachers that they might implement in their classroom
effectively within the resources at their disposal, without requiring extra
technology, to improve Urdu comprehension among LD students. The study
also developed and validated UCAR, a teacher-rated scale that teachers can
use in their classrooms to gauge the performance of LD students in terms of
comprehension.

The study also holds significance at the policy level and suggests that
curriculum developers integrate structured and cognitively-aware programs
into special and inclusive education classrooms. The study invites
researchers to further study the effectiveness of structured programs and the
implications of CLT in other literary domains and subject matters in special
education contexts.

Objective of the Study

The main objective of this study was to examine the effects of the
CLASP-C on Urdu comprehension performance amongst LD students. The
study was conducted to answer the following question:

e Does participation in the CLASP-C improve Urdu comprehension
performance amongst LD students as compared to traditional
instruction?

Research Hypotheses
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e Ho: There is no significant difference in post-test Urdu comprehension
performance between LD students receiving CLASP-C intervention and
those receiving traditional instruction after controlling for pre-test
scores.

e Hi: There is a significant difference in post-test Urdu comprehension
performance between LD students receiving CLASP-C intervention and
those receiving traditional instruction after controlling for pre-test
scores.

Literature Review

The advancement of literacy skills is an essential goal of formal education.
It assists students to navigate curriculum content, and develop knowledge
(Forsling & Tjernberg, 2023). Students grow proficient academically, as
well as socially (Kim et al., 2021). Comprehension is one of the key
components of literacy (Duke et al., 2021). The term can be described as
the capacity of a learner to make meaning out of a text (Kim & Cho, 2021).
Studies disclose that comprehension is a crucial indicator of academic
performance in all subjects (Hong & Lillard, 2020). These studies
collectively suggest that comprehension is more than just a supplemental
literacy skill; it is a key academic skill that is directly related to academic
outcomes in all fields of study.

In the case of students with learning disabilities (LD students),
comprehension is an ever-present issue. Learning disabilities are frequently
tied to limitations of working memory and slower cognitive processing
(Swanson, 2022). In certain instances, the conditions are related to an
inability to integrate linguistic information (Hong & Lillard, 2020). In these
circumstances, LD students might show essential decoding skills but lack
the capacity to develop clear meanings (Hall-Mills & Marante, 2022).
Previous studies have repeatedly revealed that LD students deal with
obstacles in reading comprehension (Holloway & Brass, 2021). While LD
students are known to struggle with comprehension, many current
interventions focus on general reading achievement, and not the cognitive
demands of comprehension processes.

Comprehension becomes exceedingly difficult in Urdu-based
instruction. Urdu is written right-to-left in cursive style (Nabi et al., 2025).
It has context-dependent letter shapes (Batool & Saleem, 2023), which
elevate the cognitive load. Students are anticipated to concentrate on visual
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shapes, lexical content, and syntax simultaneously (Altaf et al., 2023).
Research on orthographically complex languages demonstrates that these
characteristics negatively impact reading speed (Mousikou et al., 2020).
Traditionally, Urdu comprehension is taught through rote reading and oral
repetition in Pakistani public-sector schools (Afag & Mehmood, 2025).
Large classroom sizes and a scarcity of instructional resources are an
additional obstacle in these contexts (Jokhio et al., 2020). Traditional
instructional methods deployed to teach comprehension work mechanically
and do not consider the cognitive limitations of the students (Moin et al.,
2023). Empirical studies of cognitively informed comprehension
intervention in Urdu-medium environments are limited, even though Urdu
is the medium of instruction in many schools in Pakistan. Moreover, the
effect of these alphabetic-language interventions cannot be directly applied
to Urdu because of differences in the language and orthography.

Cognitive Load Theory (CLT) provides a framework for instructional
design that corresponds to human cognitive architecture (Sweller, 1988;
Surbakti et al., 2024). CLT asserts that learning capability is restricted by
working memory capacity (Greenberg & Zheng, 2022). Productive
instruction is one that is able to cope with three types of cognitive load (Paas
& van Merrienboer, 2020). These cognitive loads include intrinsic load (the
intricate nature of the task), extraneous load (insufficient instruction
design), and the germane load (facilitating schema development) (Taylor et
al., 2022). The scenario becomes more closely linked in the case of LD
students who already contend with the limitation of working memory. Any
instructional design that neglects the capacity of working memory may
evoke cognitive overload in LD students.

Research has established that CLT-based instructional techniques e.g.
segmentation (Chen, 2025), worked examples (Sozio et al., 2024),
signalling (Beege et al., 2021), and the diminution of redundant information
(Albers et al., 2023) are effective in enhancing learning. CLT-based
instructions curated to improve comprehension consist of splitting texts into
easy-to-comprehend chunks (Hornay, 2021), explicitly marking important
information (Parveen, 2025), and instructing learners in generating meaning
(Rohde et al., 2023). The majority of the existing evidence about CLT-based
teaching comes from the field of multimedia learning and general
education; however, the application of CLT in Urdu-medium special-
education classrooms is a less explored area.
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Scaffolding is closely associated with CLT. The term scaffolding was
coined by Wood et al. (1976), which has its foundation in the work of
Vygotsky (1920s to 1930s). It provides a learning mechanism that helps
stabilize cognitive loads (Camara et al., 2021). Scaffolding has its roots in
sociocultural theory (Sarmiento-Campos et al., 2022). It claims that if
support is provided and then faded out, the students start learning
autonomously (Hensley & Cornelius, 2024). They become able to function
in the Zone of Proximal Development (Vygotsky, 1978; Raslan, 2024).
Scaffolding can be implemented in instructional design in multiple formats
i.e. teacher modelling, facilitated questioning, prompts, and structured
practice (Reiser & Tabak, 2014). The research points out that scaffolded
comprehension instruction is an effective strategy for building up skills
(Novita & Arifmiboy, 2023). Scaffolding holds significant instructional
value across diverse contexts; however, its effectiveness remained less
explored in Urdu-medium special-education contexts.

Although there is an extensive repository of literature on the
effectiveness of both CLT-based and scaffolded programs, the
overwhelming majority of these studies are done in alphabetic languages.
On top of that, most of the interventions blend comprehension with writing
skills. This method is also problematic for LD students. Another aspect is
that CLT is typically employed in general education and multimedia
learning with a rare commitment to special education settings (Duran et al.,
2022; Sweller, 2020). This imbalance in the literature suggests that there is
a gap in context and theory specifically about a cognitively based
comprehension framework for Urdu-medium LD students.

This study developed and scrutinized the effectiveness of CLASP-C.
CLASP-C takes root in CLT and scaffolding and is anticipated to enhance
Urdu comprehension amongst LD students. CLASP-C encompasses several
CLT principles and scaffolding into a structured program. It parallels the
Urdu national curriculum in the Pakistani public-sector schools.

Research Gap

The literature review indicates that there are some significant gaps in
research, especially when it comes to teaching Urdu comprehension to LD
learners. First, comprehension has been treated as a secondary product of
reading instruction instead of a domain (Afflerbach et al., 2020). This is
particularly relevant in Urdu literacy, where reading is targeted through
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decoding, oral reading, and memorization (Mirza & Gottardo, 2022). In
such cases, the development of comprehension could receive only a little
attention. Secondly, structured interventions are established to be effective
in improving comprehension; most interventions have been done in English
or other alphabetic languages. Their results cannot be applied to Urdu since
Urdu has its own unique characteristics, e.g., orthographic richness and
contextual letter forms. Another gap is in the theoretical foundation of the
current comprehension interventions. Although CLT and scaffolding both
have been proven to be effective in boosting learning outcomes, Urdu
comprehension remains a rarely-explored area. Integration of CLT and
scaffolding for enhancing Urdu comprehension is another gap that needs to
be addressed.

The current research fills this gap by developing and examining the
effectiveness of CLASP-C, which is a theory-based and curriculum-aligned
intervention created to target the unique cognitive needs of LD students to
improve Urdu comprehension.

Theoretical Framework

This study is grounded in CLT and scaffolding. CLT is the main
theoretical foundation for CLASP-C. CLT states that learning and working
memory capacity are related. An effective instructional design should be
developed in a way to align with the cognitive architecture of the learners.
CLT distinguishes between three types of cognitive loads: intrinsic,
extraneous, and germane loads (Klepsch & Seufert, 2020; Zu et al., 2020).
A good instructional plan manages these loads to make learning fruitful
(Van Merriénboer & Sweller, 2005). The second theoretical foundation of
the study is scaffolding. Scaffolding asserts that if the support is gradually
decreased, the learners start to work independently (Zackariasson, 2019).

When we talk about the Urdu language, the intrinsic load is increased
because of orthographic complexities of the language (Khan, 2023). When
we talk about LD students, the scenario becomes more challenging due to
working memory limitations of such children (Martinez-Briones et al.,
2020). CLASP-C manages the intrinsic load by ordering the tasks according
to difficulty and dividing the larger contents into manageable units. To
manage extraneous load, several techniques are used e.g., clear instructions
and a limited format of responses. To promote the germane load, guided
and independent practices are used. CLASP-C uses several scaffolding
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techniques, i.e., teacher modelling, guided questioning, prompts, and fading
instructional support, which help optimize the working memory resources.
Support is gradually faded out with the passage of time as the program
moves ahead.

In short, CLASP-C is an instructional plan that uses different CLT-
based techniques to manage the cognitive loads under the umbrella of
scaffolding in order to achieve its objective, i.e., to improve the Urdu
comprehension of LD students while taking the unique cognitive needs of
LD students and unique characteristics of the Urdu language into account.

Methodology
Research Design

The study was conducted using a quasi-experimental pre-test-post-test
control-group design to evaluate the effectiveness of CLASP-C to improve
Urdu comprehension performance of LD students. The pre-test-post-test
nature of the intervention served to measure the changes in performance in
before and after intervention scores. At the same time, the control group
helped to isolate the effects of the intervention on Urdu comprehension
performance of LD students.

Population and Sampling

The population of the study is students studying in grades IV and V in
Urdu-medium public special-education schools. The population was
delimited to LD students enrolled in a public-sector special education
school in Rawalpindi. A sample of 32 LD students (aged 11-14 years) was
selected using a purposive sampling technique. Only those students who
met the inclusion criteria, i.e., had identified learning disabilities as per
school records, exhibited difficulties in Urdu comprehension as per teacher
assessment, were studying in grades IV and V, and were willing to
participate in the intervention, were included in the sample. Identification
of students was based on the school records and prior psychoeducational
evaluations maintained in school. The exclusion criteria were also defined,
and those students were excluded who had comorbid sensory, motor, or
intellectual disabilities or severe/profound learning disabilities, and were
absent from the school during the intervention period. A purposive
sampling technique was employed to make sure that only those students
who best fit the inclusion criteria were included for a more accurate
evaluation of the effectiveness. The sample was selected without gender
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discrimination, and both boys (n =15) and girls (n = 17) participated in the
study.

After the purposive selection based on the inclusion criteria, each
participating student was assigned a code and was randomly allocated to
either the control or the experimental group, using a simple random
assignment procedure to increase internal validity and minimize selection
bias, resulting in two equal groups, i.e., the control group (n = 16) and the
experimental group (n = 16). The participants of the control group continued
with traditional comprehension practices in the regular classrooms, whereas
the participants of the experimental group received intervention for 8 weeks
(24 sessions).

Table 1
Baseline Characteristics of Control and Experimental Groups

Group 0 Age (years) Grade Gender Pre-test

M SD IV V Boys Girls M SD
Control 16 1231 087 8 8 7 9 788 120
Experimental 16 12.19 091 7 9 8 8§ 781 122
Total 32 1225 089 15 17 15 17 784 1.19

Instrumentation

The study developed a teacher-rated Urdu Comprehension Assessment
Rubric (UCAR). UCAR was the primary data collection instrument and was
used to collect pre-test and post-test scores of participants in both groups.
The scale was developed to align with the objectives of the study and was
specifically designed according to the needs of LD students in grades IV
and V in Urdu-medium public-sector schools.

UCAR assessed four domains of comprehension skills, i.e., literal
comprehension, inferential comprehension, main idea identification, and
meaning monitoring and interpretation. These domains were selected on the
basis of the expectations of grade-appropriate curriculum, principles of
CLT, and objectives of CLASP-C. Each domain was scored on a scale of 1
to 5, where 1 reflects basic and 5 reflects excellent. The interval between
the scale points is assumed to be approximately equal. The sum of scores
across the domains ranged from 4 to 20 and was composite, so it was treated
as continuous. UCAR was used to rate the written text, such as short
answers and sentences.
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Once the instrument was developed, it was expert-reviewed by three
independent experts from the field of Urdu language, special education, and
research to establish content validity. Minor revisions were made to the
instrument on the basis of feedback from the experts. After expert validation
and revision, a pilot test was conducted where the UCAR was applied to a
small but comparable sample. The score obtained from these samples were
used for the calculation of internal consistency using Cronbach's alpha («),
which returned the value of coefficient « = .82, and it indicates a good
internal consistency of the instrument (lIzah, 2024). Inter-rater agreement
validity was established at the piloting stage. Three independent raters from
the field of Urdu language and special education rated the responses from
the pilot sample following the UCAR guidelines. These scores were used to
calculate a two-way mixed-effects Intraclass Correlation Coefficient (ICC),
and the obtained coefficient value was ICC(3,3) = .86, indicating good inter-
rater agreement (Xue et al., 2021).

Intervention Plan (CLASP-C)

This study developed and implemented the Cognitive Load Aware
Scaffolded Program for Comprehension (CLASP-C) as an intervention.
CLASP-C is a structured program that has been designed to improve Urdu
comprehension skills among LD students. It is rooted deeply in the
principles of CLT and scaffolding, and is designed specifically to target the
unique needs of LD students. The intervention was provided over 8 weeks,
with four 45-minute sessions each week (total 24 sessions). Instruction was
provided in small groups so that monitoring and support could be provided
adequately. The instructional material was aligned with the curriculum of
LD students in public-sector schools in Pakistan. The program was designed
in a way that it could be implemented alongside the school’s schedule.

Table 2
Structure and Instructional Components of the CLASP-C Intervention
Primary Key CLT .
Phase Sessions Instructional Principles and Scaffold_lng
. Characteristics
Focus Techniques
Concept of Pre-training Maximum
Orientation and comprehension; prmupl_e; goal support t_hr_ough
. task clarity; explicit
Cognitive 2 L . .
Readiness expectations; reduction of explanation,
activation of extraneous modelling, and
prior knowledge;  cognitive load guided
Department of Education {ﬁ; UM'F 51
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Primary Key CLT .
. . L Scaffolding
Phase Sessions Instructional Principles and L
. Characteristics
Focus Techniques
familiarization discussion
with response
formats
Identification of Worked .
. ) Very high
explicitly stated examples; . .
. . . oo ' scaffolding with
Guided Literal information; segmenting;
; 6 . h oS teacher-led
Comprehension matching, yes/no, signalling; :
Lo LS modelling and
and fill-in-the- intrinsic load .
continuous cues
blank responses management
Cause—effect Completion
Supported relationships; problems; Moderate
PPOTte inferential fading worked  scaffolding with
Inferential 6 « ” . .
. why/how examples; gradual fading
Comprehension AT
questions; guided  germane load of prompts
inference enhancement
Self-monitoring Reduced . .
.S redundancy;  Low scaffolding
Independent understanding; .
. . . A self- with teacher
Comprehension 6 identifying main . . L
o . . explanation; acting primarily
Monitoring ideas; short -
. schema as facilitator
written responses L
consolidation
Application of Retrieval Minimal
comprehension practice; scaffolding with
Transfer, . A .
. strategies to variability independent
Reinforcement, 4 . Lo AU
. classroom texts; principle; application and
and Maintenance .
reinforcement schema delayed
and maintenance automation feedback

The program was designed in five phases. Each phase had its own

distinct material, its own integration of CLT principles and its own level of
scaffolding. The first phase was “Orientation and Cognitive Readiness”,
which had 2 sessions. This phase was focussed on the cognitive and
motivational preparation of students. The students were provided with the
awareness of the program. They were taught about the concept of
comprehension and its importance, the task they had to perform, goals of
the intervention, and the reward system of the program. The second phase
was “Guided Literal Comprehension”, which continued for 6 sessions. This
phase aimed at the development of the ability to understand explicitly-stated
information in Urdu text. Short and syllabus-aligned passages were
presented to the students. The CLT rule of segmentation was applied to
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manage the intrinsic load. Other CLT techniques were also applied, e.g.
worked examples and signalling. Several structured activities were
employed in this phase, e.g. column-matching, yes-no questions, and fill-
in-the-blank responses. Scaffolding was used intensively in this phase. The
third phase was “Supported Inferential Comprehension” which had 6
sessions. In this phase, students’ understanding progressed from literal
comprehension to inferential comprehension. Students were taught how to
make inferences, identify cause and effect relationships, and answer “why”
and “how” questions. Several CLT techniques were used in this phase, e.g.
problem-completion and fading worked examples. The teacher provided
support in the mean of sentence starters and guided prompts. Scaffolding
was gradually reduced in this phase. The fourth phase was “Independent
Comprehension Monitoring” that continued for the next 6 sessions. This
phase was aimed at the boosting of independent comprehension monitoring
and self-regulation. Students were trained for comprehension tasks of
grade-appropriate texts. Several CLT techniques were employed in this
phase, e.g. reduced redundancy, self-explanation, and schema
consolidation. Students learned to identify main ideas and answer short
questions. In this phase, scaffolding decreased to almost being diminished,
and the role of the teacher turned into a mere facilitator, where the support
was provided only if needed. The fifth and final phase was “Transfer,
Reinforcement, and Maintenance” which lasted for 4 sessions. The main
focus of this phase was the facilitation of transfer of skill into regular
classroom activities. Students applied learned skills to regular classroom
reading tasks. The use of scaffolding was minimal in this phase.
Reinforcement activities were conducted and small rewards were given to
motivate the students and boost confidence.

The whole intervention was developed and conducted by the researcher
himself. The researcher is a qualified special education teacher, experienced
in teaching LD students. To ensure the fidelity, the intervention was
delivered based on a stepwise plan with clear objectives for each session,
instructional procedures, and scaffolding. To ensure consistency in
delivery, sequencing of instruction and use of CLT-related techniques
across sessions, a session checklist and instructional notes were used by the
researcher. Researcher expectancy bias cannot be ruled out as the researcher
developed and implemented the intervention; however, attempts were made
to standardize the delivery of intervention across the intervention period.
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During this time, the participants of the control group continued with
the traditional methods in their regular classroom. They were not provided
instructions based on the principles of CLT, of scaffolding, or any other
structured comprehension program during this period.

Data Collection and Data Analysis

Data collection was executed in a methodical sequence aligned with the
quasi-experimental design of the study. After picking out participants
through purposive sampling, students were randomly assigned to either the
experimental group (CLASP-C) or the control group (traditional
instruction). Before heading to the intervention, both groups underwent a
pre-test using the UCARto establish baseline equivalence in
comprehension performance.

Following the pre-test, the experimental group underwent the Cognitive
Load Aware Scaffolded Program for Comprehension (CLASP-C);
meanwhile the control group kept continuing to receive regular Urdu
instruction pursuant to the school’s prescribed -curriculum. Upon
completion of the intervention, a post-test was administered to both groups
using the same UCAR instrument under comparable conditions.

The researcher scored pre-test and post-test responses as per the UCAR
scoring criteria. Because of the researcher’s involvement in the intervention,
it was not possible to be completely blinded to group membership. In order
to reduce potential scoring bias, scoring was done using rubric descriptors,
which were developed during instrument development and pilot testing.

Data analysis was undertaken using legitimate statistical procedures.
Initially, descriptive statistics (mean, standard deviation, minimum, and
maximum values) were computed to summarize comprehension
performance. Assumptions for parametric testing were checked out prior to
inferential analysis. Normality of data distribution was measured using the
Shapiro-Wilk test, while homogeneity of variances between groups was
verified using Levene’s test.

To analyse within-group variations in comprehension performance,
paired-samples t-tests were conducted. Independent-samples t-tests were
used to contrast pre-test and post-test scores between the experimental and
control groups. Additionally, Analysis of Covariance (ANCOVA) was
employed, with pre-test scores entered as a covariate, to control for initial
differences and to examine the adjusted effect of the CLASP-C intervention
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on post-test comprehension accomplishments.
Ethical Considerations

All educational research ethical guidelines were strictly adhered to
throughout the study. Before intervention, formal written approval was
obtained from the school administration. Informed consent was obtained
from parents/guardians of participants, and verbal assent was obtained from
participants. Participation in the intervention was voluntary, and no pressure
was exerted on students. The participants had the right to relinquish the
intervention at any stage without having an adverse aftermath. Students
were not exposed to any physical, psychological, or academic discomfort.
The intervention synchronized with the school curriculum and focused
exclusively on improving performance and not on distractions. Participants
in the control group were not segregated, and they continued with regular
classroom activities. Since the participants of the study were LD students,
ethical guidelines of the research, both for the child participants and for
persons with disabilities (PWDs), were on the agenda. Confidentiality and
anonymity of the participants were not compromised. Codes were used as
opposed to names on the dataset. The information that was gathered was
archived privately, where only the researcher had access. The data were
used exclusively for the research intention, and after the data analysis, all
the raw data were wiped out. Names and identities were not disclosed in the
data analysis or the paper. Only aggregate data analysis was reported instead
of individual scores. Dignity and respect of the participants were maintained
throughout the process. Since the participants were LD students, special
care was given to ensure a supportive, non-threatening, and educationally
appropriate environment during intervention and assessment procedures.

Results
Descriptive Statistics

The pre-test and post-test data were summarised using descriptive
statistics.

Table 3

Descriptive Statistics Summary
Group / Time n M SD  Variance
Department of Education ,:@3 UMT 55
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Control Group (Pre-test) 16 7.88 1.20 1.44
Experimental Group (Pre-test) 16 781 122 1.49
Control Group (Post-test) 16 806 1.39 1.93
Experimental Group (Post-test) 16 11.06 1.65 2.72

Table 3 shows the results of descriptive tests. The analysis shows that
the mean score of both groups was almost the same in the pre-test (Control:
M = 7.88; Experimental: M = 7.81). The control group did not show much
improvement, whereas the experimental group demonstrated a significant
improvement (M = 11.06). The data show a pattern of students who
participated in CLASP-C making apparent gains in comprehension
performance as compared to those who continued with traditional methods.

Figure 1
Mean Urdu Comprehension Scores with Standard Error Bars
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Figure 1 is a mean bar graph of scores of both groups across tests. It
shows that both groups had similar scores at pre-tests. The scores of the
experimental group increased over time, but those of the control group
remained almost the same.

Normality and Homogeneity Assumptions

To establish whether the datasets meet the assumptions required for the
parametric analysis, tests of data normality and variance homogeneity were

. UMT Education Review
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conducted, where normality of score distributions was assessed using a
Shapiro—Wilk test, while homogeneity of variance was examined using
Levene’s test.

Table 4

Shapiro-Wilk Test Results
Group / Time W p Interpretation
Control Group (Pre-test) 0.921 0.177 Normal
Control Group (Post-test) 0.910 0.118 Normal
Experimental Group (Pre-test) 0.923 0.191 Normal
Experimental Group (Post-test) 0.902 0.087 Normal

Table 4 shows the results of the Shapiro-Wilk test of the normality of
the data. The results demonstrated that the data are normally distributed
across the distributions (all p > 0.05).

Table 5

Levene’s Test Results

Comparison F p Interpretation
Control vs Experimental (Pre-test) 0.042 0.839 Variances equal
Control vs Experimental (Post-test)  0.449 0.508 Variances equal

Table 5 shows the results of Levene’s test for the equality of variance.
The results show that the variance of scores at both time-point comparisons
was homogeneously distributed (p > .05).

These results of the Shapiro-Wilk test and the Levene’s test confirm the
normality of distribution and homogeneity of the variance in the data.
Hence, the assumptions of the parametric tests were met, and further
analysis was conducted using parametric tests.

Hypothesis Testing

To test the hypothesis, the mean scores of both groups across tests were
compared using between-groups (independent-samples) and within-group
(paired-samples) t-tests.

Table 6
t-tests Results Summary

Comparison Test Type t df p Interpretation
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Pre-test (Between Groups) Independent 0.15 30 .885 Not significant
Control group (Across Tests) Paired -045 15 .662 Not significant
Experimental (Across Tests) Paired 574 15 <.001 Significant
Post-test (Between Groups) Independent -5.56 30 <.001 Significant

Table 6 illustrates the results of independent-samples and paired-
samples t-tests. The comparison of pre-test scores revealed that there was
no statistically significant difference in scores of both groups, t(30) = 0.15,
p =.885. This confirms the baseline equivalence. This baseline equivalence
helped to support a causal interpretation of the differences in performance
later seen, as it is unlikely that they were due to pre-existing group
differences. Within-group analysis for the control group reveals that there
is no significant difference in scores across tests, t(15) = —0.45, p = .662. It
confirms that the traditional instructions fail to produce a meaningful
difference. The conventional comprehension instruction approach does not
seem to be effective for the cognitive and linguistic needs of LD students.
Another within-group analysis for the experimental group showed
statistically significant improvement in the score over time, t(15) = —5.74,
p < .001. This confirms that the CLASP-C intervention has effectively
helped the LD students to improve Urdu comprehension, suggesting that
cognitively informed scaffolded instruction may be an effective way to
facilitate comprehension development in LD students. Post-test between-
group comparison revealed a statistically significant difference in the scores
of both groups in favour of the experimental group, t(30) =—5.56, p < .001.
It confirms that participation in the CLASP-C intervention was more
effective in improving Urdu comprehension among LD students than
traditional methods. The incorporation of CLT principles and scaffolding
strategies may have a positive impact in Urdu-medium special-education
classrooms.

Effect Size Estimation

To estimate the degree of effectiveness of the intervention, paired-
samples (within-group) and independent-samples (between-group) Cohen’s
d effect size tests were applied.

Table 7
Cohen’s d Results

Comparison Test Type Cohen’sd Magnitude
58 —ong{ UMT Education Review
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Experimental group (Pre vs
Post)

Post-test (Control vs
Experimental)

Paired-samples 1.43 Very large

Independent-samples 1.97 Very large

Table 7 illustrates the results of independent-samples and paired-
samples Cohen’s d. The results of Cohen’s d effect size test for paired-
samples show a large within-group effect, d = 1.43. Likewise, the results of
Cohen’s d effect size test for independent-samples also demonstrate a large
between-group effect, d = 1.97. Combined, these large effect sizes confirm
that the effectiveness of the CLASP-C intervention is not only significant
statistically but also meaningful practically.

Analysis of Covariance (ANCOVA)

Assumptions of homogeneity of regression slope, linear relationship
between variables, and absence of extreme outliers were checked before
performing ANCOVA.

Table 8
ANCOVA Assumption Testing Results
Assumption Method/Test Used Result Interpretation
. F(1, 28) =
Homogeneity of Grc_Jup x pre-test 112,p = Assumption met
regression slopes interaction 298
Linear relationship Quadratic . . .
. . _ Linear relationship
between covariate and regression p =.603
supported
DV component
Absence of influential Max No influential
. Cook’s Distance  Cook’s D = .
extreme outliers 0.19 outliers detected

Table 8 shows the results of testing for assumptions of ANCOVA. The
interaction term (group x pre-test) was not significant, which supported the
assumption of homogeneity of regression slopes, F(1, 28) = 1.12, p = .298.
The analysis of the quadratic regression showed that the relationship was
linear, p = .603. No extreme outliers were identified based on Cook's
distance values (maximum Cook’s D = 0.19). The results indicated the
appropriateness of the use of ANCOVA for the analysis of adjusted post-
test differences between groups.

After that, the ANCOVA was conducted to establish the effectiveness
UMT— 59

Department of Education ;@x‘
Volume 9 Issue 1, Spring 2026 o




Effect of the Cognitive Load Aware Scaffolded...

of the intervention after controlling for the pre-test scores.
Table 9
ANCOVA Results

Source df F p partial n?
Group 1,29 29.86 <.001 51
Pre-test (Covariate) 1,29 0.07 .796 .002

Table 9 demonstrates the results of ANCOVA. The results show that the
effects of the group were statistically significant even after controlling the
pre-test scores, F(1, 29) = 29.86, p <.001, partial n>=.51, indicating a large
effect; and, the pre-test score was not a significant covariate, F(1, 29) =
0.07, p < .79. It confirms that the improvement in the score is due to
participation in CLASP-C intervention and not because of baseline
performance.

Figure 2
Boxplot Of Urdu Comprehension Scores
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Figure 2 is a boxplot of the scores across the groups over time. The
upward shift in the scores of the experimental group shows that CLASP-C
produced meaningful and observable improvement in the performance.

Discussion

This study was conducted to evaluate the effectiveness of CLASP-C to
improve Urdu comprehension skills of LD students. Data analysis showed
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that the performance of both groups was equivalent at baseline. After the
intervention, the participants of the experimental group displayed
significant improvement across tests, as compared to the participants of the
control group. On the other hand, the participants of the control group
weren't able exhibit the significant improvement over time. These results
suggest that students who underwent CLASP-C sessions performed better
in comprehension. On the other hand, the ones who received routine
classroom instructions did not demonstrate significant improvement. These
findings suggest LD students are capable of improving their comprehension
skills, but the traditional practices executed in the regular classroom may be
insufficient to make it happen. Instead, that means of instruction may be
used which are strategically planned in order to accommodate the cognitive
needs of LD students. The large effect sizes could relate to the structured
and intensive nature of the intervention, the instructional procedures that
were aligned with the cognitive needs of LD students, and the small-group
instructional setting. The effect sizes from smaller samples need to be
interpreted with caution, though, as they might seem larger than those of
larger studies.

The results of the study are in tandem with its objectives. Data analysis
indicated that a scaffolded instructional program that uses principles of CLT
may improve the Urdu comprehension of LD students. The improvement of
the experimental group suggests that controlling cognitive load and
scaffolding allowed students to perform better. The structured nature of
intervention may have enabled them to read texts and construct meaning.
The results of the study also suggest that comprehension should be treated
as a distinctive cognitive-linguistic domain rather than a by-product of
reading fluency.

Theoretically, the findings of the study support the stance of CLT that
if the cognitive loads are dealt appropriately, the learning outcomes may be
boosted (Skulmowski & Xu, 2022). Participation in CLASP-C intervention
may have enabled students to effectively use the constrained availability of
working memory. The intervention helped them by regulating intrinsic load,
reducing extraneous load, and supporting the germane load. All this
scenario suggests that the cognitive overload is the root cause of multiple
comprehension challenges in LD students. The instructional designs
constructed around the principles of CLT may alleviate these issues. The
study may broaden the scope of CLT, from general and multimedia
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education into a special education classroom and from alphabetical
language into Urdu-medium settings. The results also suggest the
significance of the scaffolded instruction (Acosta-Gonzaga & Ramirez-
Arellano, 2022; Anggarini, 2024; Shin et al., 2020). The CLASP-C used
structured support and gradual fading of the support which may have
supported participants in developing autonomous meaning construction.
These findings are consistent with sociocultural views of learning that
structured support plays a role in cognitive development.

The findings are also in the same line with the studies that show the
usefulness of structured interventions in special education (Odom et al.,
2021); intervention studies that are based on Principles of CLT (Andaroon
etal., 2020; Ghanbari et al., 2020); scaffolded instructions (Guo et al., 2023;
Kusmaryono et al., 2020); and structured comprehension instructions (Hall
et al., 2020; Magableh & Abdullah, 2020).

Practically, the intervention has multiple offerings. It delivers special
education teachers with an empirically-informed resource-friendly
instructional design that they might employ in their classroom within their
available resources to improve the comprehension skills of LD students.
CLASP-C may be implemented in the public-sector schools and is
consistent with the present-day Urdu curriculum. Moreover, the UCAR may
be endorsed by educators when tracking and evaluating the Urdu
comprehension skills of students. It is an easy-to-use tool that may be
effectively applied in a classroom environment.

In conclusion, this study provides preliminary evidence that CLASP-C
may be an effective strategy to enhance Urdu comprehension in LD
students. It is a relevant and theoretically-grounded program that targets the
novel cognitive needs of LD students. The results suggest that the
integration of principles of CLT and scaffolded instruction is a holistic
approach for confronting the comprehension issues in the field of special
education. The study encourages the use of structured and cognitively-
informed literacy interventions among LD students.

Although the results are encouraging, they must be viewed with some
caution because of the small sample, the purposive sampling design, the
single school context, the absence of follow-up assessment, and the
potential for researcher expectancy bias caused by researcher-led
intervention and scoring methods. Further research is encouraged using
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larger, more diverse samples and a variety of educational settings, blinded
assessment methods, and follow-up of the results over time to better explore
the effectiveness of CLASP-C.

Recommendations

The Following recommendations are being forwarded on the basis of
the results of the study:

e Since the intervention produced significant results, cognitive load-
aware teaching approaches may be included to teach comprehension to
LD students.

e Given the effectiveness of the scaffolded nature of the intervention, the
scaffolded comprehension instruction may be systematically applied in
special education classrooms.

e The conventional methods of teaching comprehension could not prove
their effectiveness so they may be substituted or supplemented by
structured programs e.g., CLASP-C.

e The assessment of comprehension may be based on rubric based tools,
e.g., UCAR.

e The modules on CLT and scaffolded instruction may be included in
teacher training programs so that they can apply them in their classroom.

e The curriculum planners and policy makers may include structured
CLT-based comprehension programs in the curriculum of LD students
specifically and special education generally.

Limitations of the Study
The limitations of the study include, but are not limited to the following:

e The sample size was pretty small and taken from a single school and
may not be very representative of broader populations.

e The quasi-experimental design was adopted which lacks random
sampling and might have triggered the selection bias.

e Duration of the intervention was short, and long-term educational
impacts cannot be concluded.

e Retention or transfer of the results over time cannot be claimed since no
follow-up test was conducted.

e A teacher-rated rubric scale was implemented that ought to have
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included the rater bias.

e The researcher is a teacher at the same school where the sample was
taken from and the intervention was carried out at; although it
strengthened the fidelity, it might have perpetuated the expectation bias.
Future research may be executed using larger and more diverse samples.
The longitudinal studies and follow-ups can be conducted to validate
and extend the results. The intervention can be replicated across
different subjects, grades, disabilities, and linguistic contexts.
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