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Abstract

This study aimed to determine the effectiveness of the Aram cognitive rehabilitation package
in improving academic motivation and academic engagement among students with specific
learning disorder. This quasi-experimental study employed a pretest—posttest control-group
design with a three-month follow-up. The statistical population consisted of all elementary-
school students with specific learning disorder attending schools in District 4 of Qom during
the 2025-2026 academic year. Thirty eligible students were selected through purposive
sampling and randomly assigned to an experimental group and a control group, with 15
participants in each group. The experimental group received the Aram cognitive rehabilitation
program in ten 60-minute sessions delivered twice weekly over five weeks, whereas the control
group received no intervention. Data were collected at pretest, posttest, and follow-up using
Harter’s Academic Motivation Scale and Reeve’s Academic Engagement Questionnaire.
Repeated-measures analysis of variance and Bonferroni post hoc tests were performed using
SPSS version 26. Inferential analyses indicated significant time-by-group interaction effects
for intrinsic motivation (F=6.88, p<.001, n?=.247), extrinsic motivation (F=9.08, p<.001,
1n?=.302), behavioral engagement (p<.001, n?=.460), agentic engagement (F=31.03, p<.001,
N%=.596), cognitive engagement (F=3.79, p=.02, 1?>=.153), and emotional engagement How to cite: Bigdeli, F., Hashemi Rezini, H.,
(F=43.00, p<.001, n>=.672). Bonferroni post hoc comparisons further confirmed significant PD:g/l?a%Ce“'?dgf]?t(i)\i)'RZE:inEIiftf:tCito“r:er;SS :cfagéﬁ?;
changes across measurement occasions, indicating that the intervention-related improvements — Motivation and Academic Engagement in Students
were generally maintained during the follow-up period. The Aram cognitive rehabilitation ‘é"e'tlgviﬁ‘;ff':;nir"‘ge?f("l';?l_le'_sorder' Cognition,
package appears to be an effective intervention for enhancing academic motivation and

multiple dimensions of academic engagement among students with specific learning disorder,

with intervention effects showing persistence during follow-up.

Keywords: Specific Learning Disorder; Academic Motivation; Academic Engagement;

Cognitive Rehabilitation; Aram Package.
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Extended Abstract
Introduction
Specific learning disorder is a neurodevelopmental condition characterized by persistent difficulties in
acquiring and applying fundamental academic skills, particularly reading, writing, and mathematics. Its
consequences, however, are not restricted to academic performance. Repeated experiences of failure, negative
feedback, unfavorable comparison with peers, and difficulty meeting educational expectations can influence
students’ emotional adjustment, perceptions of competence, motivation, and patterns of participation in school
activities. Recent research has emphasized the importance of accurate identification of children with specific
learning disorder during the elementary-school years because early recognition provides an opportunity for
timely educational and psychological intervention (Nadiyah et al., 2026). Children with specific learning
disorder may also experience internalizing difficulties and discrepancies between their own perceptions of
psychological problems and those reported by their parents, indicating that the consequences of the disorder
extend beyond observable learning difficulties (Gentile et al., 2026). Moreover, attitudes toward academic
accommodations and support for individuals with learning disorders may influence their educational
experiences and willingness to seek assistance (Lefler et al., 2025).
One of the important psychological consequences associated with learning difficulties is reduced academic
motivation. Academic motivation refers to the processes that initiate, direct, and sustain learning-related
behaviors. Motivation influences how much effort students invest in academic tasks, how persistently they
continue when confronted with difficulty, and which learning approaches they adopt. Evidence indicates that
motivation is a major determinant of students’ approaches to learning and their willingness to remain involved
in challenging academic activities (Otermans et al., 2026). Academic motivation includes both intrinsic and
extrinsic components. Intrinsic motivation reflects engagement in learning because of interest, curiosity,
enjoyment, mastery, or a sense of competence, whereas extrinsic motivation concerns participation for
outcomes such as grades, rewards, approval, or avoidance of negative consequences. Autonomous forms of
motivation are particularly associated with more active academic engagement (Gebre et al., 2026). Students

with repeated academic failure may progressively perceive learning activities as threatening rather than
rewarding, thereby reducing both their interest in learning and their expectation of success.
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Academic motivation is closely connected with students’ cognitive and self-regulatory resources. Expectancy-
value perspectives suggest that motivation depends partly on expectations of success and the perceived value
and consequences of engaging in an activity (Felegari et al., 2023). Cognitive flexibility may also contribute
to academic motivation by enabling students to modify strategies when difficulties arise, while self-efficacy
can mediate the relationship between cognitive flexibility and motivation (Isler & Yucel-Toy, 2026). Other
contextual and behavioral factors, including physical activity, mental health, learning responsibility, and the
characteristics of technology-mediated learning environments, have also been associated with variation in
students’ academic motivation (Elfeky & Elbyaly, 2023; Ma et al., 2026; Orhan & Kuloglu, 2026). These
findings collectively suggest that interventions addressing cognitive competencies may have consequences
extending beyond cognitive performance and may contribute to more adaptive motivational functioning.
Academic engagement constitutes another important educational outcome. It reflects the quality of students’
active participation in learning and is commonly conceptualized through behavioral, emotional, cognitive, and
agentic dimensions. Behavioral engagement includes persistence, task completion, attendance, and
participation; emotional engagement concerns interest, enjoyment, belonging, or negative emotional reactions
toward school; cognitive engagement refers to strategic investment, self-regulation, and deep processing; and
agentic engagement represents students’ active contribution to shaping their learning experiences. Engagement
is important because it is longitudinally related to educational commitment and continued participation in
academic activities (Cao et al., 2026). Students with learning disabilities may demonstrate different patterns
of academic achievement and engagement during developmental transitions compared with students without
such disabilities (Johnson & Finch, 2025).

A growing body of research demonstrates that academic engagement is influenced by psychological,
interpersonal, and contextual factors. Resilience and academic emotions are associated with students’
engagement and achievement, with academic emotions potentially serving as an important mechanism
connecting psychological resources to educational participation (Fu et al., 2026). Uncertainty tolerance and
grit have also been linked to engagement within an expectancy-value framework (Jin & Jue, 2026), while
academic engagement has been identified as an important predictor in programs designed to promote self-
efficacy and academic self-management (Martino et al., 2026). Teacher praise can influence students’
academic engagement (Asaoka et al., 2026), and socioeconomic conditions may shape forms of digital
academic engagement (Awais et al., 2026). Inclusive educational environments and emerging educational
technologies can likewise provide opportunities for enhancing the participation of students with disabilities
and learning difficulties (Algarni, 2026; Barber, 2025). Furthermore, psychological interventions have
demonstrated the modifiability of academic engagement in students experiencing behavioral difficulties
(Ghanbari & Mokhtarpour Ghahrudi, 2026).

For students with specific learning disorder, motivational and engagement problems may partly arise from
weaknesses in cognitive processes such as sustained attention, working memory, inhibitory control,
information processing, and cognitive flexibility. Difficulties in these processes increase the cognitive
demands of ordinary academic activities, making it harder to follow multistep instructions, remain focused,
organize information, inhibit irrelevant responses, and persist with demanding tasks. Difficulties in executive
functioning can affect not only academic performance but also broader adaptation, as observed in other
neurodevelopmental populations (Feng, 2026). Research among individuals with specific learning disorders
also highlights the contribution of non-cognitive factors to self-regulated learning, emphasizing the interaction
of cognitive capacities with motivational and regulatory resources (Morosini et al., 2026).

Cognitive rehabilitation is therefore a potentially relevant intervention for this population. Cognitive
rehabilitation consists of structured, repetitive, and progressively challenging exercises intended to improve or
compensate for weaknesses in attention, memory, processing, executive functioning, and problem-solving.
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Previous evidence supports the capacity of cognitive rehabilitation to enhance executive functions (Nejati et
al., 2016), and contemporary research has demonstrated benefits of cognitive rehabilitation across different
clinical populations (Pin & Green, 2026). Access to cognitive rehabilitation services has itself become an
important issue in rehabilitation systems, reflecting the increasing recognition of these interventions in clinical
practice (Kinney et al., 2026). Technological developments have additionally supported the use of interactive
and immersive environments for cognitive rehabilitation (Konecny et al., 2026), while evidence from clinical
trials suggests that cognitive rehabilitation can constitute an effective component of broader intervention
programs (Guo et al., 2025).

Evidence specific to learning disorders is particularly relevant. Computer-based cognitive rehabilitation
programs have been designed specifically for children with specific learning disorder and dyslexia (Fami et
al., 2025). Computerized cognitive rehabilitation has also been associated with improvements in information -
processing speed and visuospatial perception among students with specific learning disorder (Shirzadi &
Hojjati, 2025). Related evidence indicates that computerized cognitive rehabilitation can improve reading
performance and executive functions in elementary students with dyslexia (Shamshiri, 2023), while cognitive
rehabilitation-based interventions have been used to target working memory in children with attentional and
executive-function difficulties (Nazerieh & Niknam, 2023). Furthermore, cognitive rehabilitation has
demonstrated beneficial effects on cognitive flexibility and academic achievement among students with
specific learning disorder (Mohammadlou et al., 2023). These findings provide a rationale for examining
whether the benefits of cognitive rehabilitation extend to motivational and participatory dimensions of
academic functioning.

Accordingly, the present study aimed to determine the effectiveness of the Aram cognitive rehabilitation
package on academic motivation and academic engagement in students with specific learning disorder.
Methods and Materials

The study employed a quasi-experimental pretest-posttest control-group design with a three-month follow-up.
The statistical population consisted of elementary-school students with specific learning disorder attending
schools in District 4 of Qom during the 2025-2026 academic year. Thirty eligible students were selected
through purposive sampling and randomly assigned to an experimental group and a control group, with 15
participants in each group. Eligibility criteria included a diagnosis of specific learning disorder by a
psychologist based on a valid clinical record, willingness to participate, absence of a history of individual
counseling or pharmacotherapy, informed consent for participation, an intelligence quotient of at least 85 based
on the Colored Progressive Matrices, and a score of at least 103 on the learning disorder diagnostic checklist.
Exclusion criteria included withdrawal from the study, absence from two or more intervention sessions, failure
to cooperate with exercises and assignments, and failure to complete the questionnaires at the assessment
stages. Ethical principles concerning voluntary participation, confidentiality, privacy, and scientific integrity
were observed throughout the study.

Academic motivation was assessed using Harter’s Academic Motivation Scale. The instrument contains 33
items and evaluates intrinsic and extrinsic academic motivation. Higher scores represent greater academic
motivation. In the present sample, Cronbach’s alpha coefficients were 0.89 for intrinsic motivation, 0.90 for
extrinsic motivation, and 0.91 for the total scale. Academic engagement was assessed using Reeve’s 17-item
Academic Engagement Questionnaire, which measures agentic, behavioral, emotional, and cognitive
engagement. Items are scored on a seven-point Likert scale, with higher scores indicating greater academic
engagement. In the present study, Cronbach’s alpha was 0.89 for the total scale, while the coefficients for
agentic, behavioral, emotional, and cognitive engagement were 0.81, 0.90, 0.88, and 0.91, respectively.

The experimental group received the Aram cognitive rehabilitation program over five weeks in ten 60-minute
sessions conducted twice weekly, while the control group received no intervention and remained on a waiting
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list. The intervention was delivered at school under formal coordination with the educational authorities. The
program began with orientation, rapport formation, and familiarization with cognitive rehabilitation and
progressively addressed attention and concentration, management of distraction, attentional shifting, cognitive
flexibility, response inhibition, impulse control, working memory, active memory, simultaneous processing,
perspective shifting, and problem-solving. Exercises included sorting faces and objects according to changing
criteria, inhibition and pause-before-action tasks, remembering and reproducing sequences, identifying
matching stimuli, comparing colors and images, generating alternative responses, and solving everyday
problems through multiple strategies. Homework was assigned at the end of sessions and reviewed at the
beginning of subsequent meetings. Both groups completed the outcome measures at pretest, posttest, and three -
month follow-up.

Data were analyzed using SPSS version 26. Before inferential analyses, normality, homogeneity of variance,
and sphericity assumptions were examined. Shapiro-Wilk tests supported normality for academic motivation
at pretest, posttest, and follow-up, with p values of 0.184, 0.201, and 0.080, respectively, and for academic
engagement, with corresponding p values of 0.387, 0.316, and 0.134. Mauchly’s test supported the sphericity
assumption for academic motivation (p=0.139) and academic engagement (p=0.253). Levene’s test also
supported homogeneity of error variances for academic motivation (p=0.780) and academic engagement
(p=0.308). Repeated-measures analysis of variance was subsequently performed, followed by Bonferroni post
hoc comparisons. The significance level was set at 0.05.

Findings

At baseline, the experimental and control groups were comparable in age and gender. The mean age was
9.40+0.736 years in the experimental group and 9.60+0.854 years in the control group, and the independent-
samples t test indicated no significant between-group difference in age. Gender distribution also did not differ
significantly between the two groups.

Repeated-measures analyses indicated significant group-by-time interaction effects across the primary
outcome dimensions. For intrinsic motivation, the interaction effect was significant, F=6.88, p<0.001, with an
effect size 0f 0.247. For extrinsic motivation, the interaction was also significant, F=9.08, p<0.001, n*=0.302.
These results indicated that changes in academic motivation across the three measurement occasions differed
significantly between the experimental and control groups.

Significant interaction effects were also obtained for all four dimensions of academic engagement. Behavioral
engagement showed a significant time-by-group effect with an effect size of 0.460 and p<0.001. Agentic
engagement demonstrated a significant interaction, F=31.03, p<0.001, n>=0.596. Cognitive engagement also
changed significantly across time as a function of group membership, F=3.79, p=0.02, n2=0.153. Emotional
engagement showed a substantial and statistically significant interaction effect, F=43.00, p<0.001, n*=0.672.
Thus, the intervention was associated with significant improvements across behavioral, agentic, cognitive, and
emotional dimensions of academic engagement.

Bonferroni comparisons further demonstrated significant differences across measurement occasions. For
intrinsic motivation, significant differences were observed between pretest and posttest and between pretest
and follow-up, whereas the posttest-to-follow-up difference was not significant. A similar pattern was observed
for extrinsic motivation, indicating maintenance of motivational improvement during follow-up. For
engagement dimensions, significant longitudinal changes were also observed, although the precise pattern
differed across behavioral, agentic, cognitive, and emotional engagement. Overall, the inferential findings
indicated that participation in the Aram cognitive rehabilitation program produced meaningful improvements
in academic motivation and academic engagement relative to the control condition and that the intervention
effects were generally evident during the follow-up period.

Discussion and Conclusion
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The findings demonstrated that the Aram cognitive rehabilitation package was effective in improving both
intrinsic and extrinsic academic motivation among students with specific learning disorder. One plausible
explanation is that the intervention reduced some of the cognitive barriers that make ordinary schoolwork
unusually demanding for these students. Improvements in attention, working memory, inhibitory control, and
cognitive flexibility can make tasks more manageable, reduce the frequency of errors, and increase the
likelihood that students successfully complete activities. Repeated experiences of successful task completion
may alter students’ perceptions of their own competence. When learning becomes less strongly associated with
failure and frustration, students may become more willing to approach academic activities, persist when
difficulties occur, and experience interest and satisfaction in learning.

The improvement in extrinsic motivation may similarly reflect a change in the functional meaning of external
feedback. Praise, grades, and other forms of reinforcement are unlikely to remain motivating when students
repeatedly expect failure. Once students develop greater control over cognitive demands and experience more
successful performance, external reinforcement may again become meaningful and achievable. Thus, the
intervention may have strengthened both internally generated motivation and responsiveness to constructive
environmental feedback.

The intervention also significantly improved academic engagement. Behavioral engagement may have
benefited directly from greater attentional control, working memory capacity, and response inhibition. Students
who can remain focused, retain instructions, and suppress irrelevant responses are more capable of completing
assignments and remaining actively involved in classroom activities. Improved cognitive engagement may
similarly result from greater capacity to organize information, maintain task goals, shift between strategies,
and solve problems flexibly.

Changes in emotional engagement may be particularly meaningful. Students with persistent learning
difficulties often associate academic situations with anxiety, boredom, frustration, or anticipated failure. A
structured intervention that provides gradually challenging tasks and repeated opportunities for mastery may
alter this emotional experience. As students perceive themselves as increasingly capable, learning situations
may become less threatening and more rewarding. This process may contribute to greater interest, more
positive feelings toward academic activities, and stronger psychological involvement in learning.

The improvement in agentic engagement further suggests that the intervention may have changed the students’
perceived ability to influence their own learning experiences. Students who feel more cognitively competent
may become more willing to ask questions, request assistance, communicate their needs, and participate
actively in interactions with teachers. In this respect, cognitive rehabilitation may initiate a broader
developmental sequence in which improved cognitive control enhances mastery experiences, mastery
strengthens self-confidence and motivation, and stronger motivation is translated into greater participation in
academic activities.

The maintenance of much of the improvement during the follow-up period adds practical significance to the
findings. A useful educational intervention should not only produce immediate improvement but should also
help students retain and apply newly acquired abilities after formal sessions have ended. Continued benefits at
follow-up suggest that the strategies practiced during the rehabilitation program may have been transferred, at
least partly, to everyday academic activities. Repeated homework practice and application of strategies such
as pausing before responding, organizing information, remembering sequences, shifting attentional criteria,
and generating alternative solutions may have contributed to this maintenance.

Overall, the findings indicate that the Aram cognitive rehabilitation package can be considered a promising
intervention for students with specific learning disorder who experience difficulties not only in academic skills
but also in motivation and engagement. The results support an integrated perspective in which cognitive,
motivational, emotional, and behavioral dimensions of learning are interconnected. Strengthening basic
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cognitive and executive processes may reduce the subjective difficulty of academic activities, enhance
experiences of competence and control, increase motivation, and ultimately promote more active behavioral,
emotional, cognitive, and agentic involvement in learning. Therefore, the Aram cognitive rehabilitation
package may represent a useful complementary approach within school-based and psychological services
designed to improve the educational functioning of students with specific learning disorder.
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