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ABSTRACT

This study aimed to investigate the impact of yoga-based instructional design
on students’ cognitive performance in attention, concentration, and memory.
From a methodological standpoint, the research is applied in purpose and a
quasi-experimental design with a pre-test—post-test control group. The first
phase involved qualitative instructional design, followed by a quasi-
experimental approach in the second phase. The research population
consisted of elementary school students in Amol city during the academic
year 1402 (2023-2024). A sample of 30 students was selected through
multistage cluster sampling and randomly assigned to experimental and
control groups. The data collection instruments included the D2 Attention
Test, the Cambridge Neuropsychological Test Automated Battery
(CANTAB), and the Verbal Recognition Memory (VRM) Test. Data analysis
was conducted using ANCOVA (analysis of covariance) to examine the
effect of yoga-based instructional design on students’ attention,
concentration, and memory. The findings revealed a statistically significant
difference (p < 0.05) between the post-test scores of the experimental and
control groups after controlling for pre-test differences in the targeted
cognitive domains. Therefore, the yoga-integrated instructional design
demonstrated a meaningful positive effect on enhancing students’ attention,
concentration, and memory performance.
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Introduction & Literature Review

In today’s world, where chronic stress, sedentary lifestyles, and environmental
pressures have become inseparable components of modern life, we are
witnessing an alarming rise in cognitive decline, neurological deterioration, and
the prevalence of disorders such as Attention Deficit Hyperactivity Disorder
(ADHD) (American Psychiatric Association; Gangadhar, 2023; Sternberg &
Gliick, 2023). These challenges are not confined to adults; the education system,
by neglecting the critical role of mental health and cognitive development in
childhood, inadvertently sows the seeds of social, occupational, and academic
dysfunction in adulthood (APA; National Institute for Health and Care
Excellence, 2025).

According to the World Health Organization (2025), one in eight people
globally struggles with a mental disorder. This statistic not only signals a public
health emergency but also underscores the urgent need to revise therapeutic and
preventive approaches. Amid growing concerns over medication side effects and
treatment resistance, many individuals are turning to alternative solutions—
methods that not only support overall well-being but also enhance cognitive
functions, improve brain structure, reduce stress, and optimize information
processing. Yoga, with its historical roots and contemporary scientific validation,
has emerged as a complementary and effective strategy. Leading organizations
such as the APA and NICE have endorsed yoga as a powerful tool for improving
mental health and reducing stress. Through a combination of physical postures
(asanas), breathing techniques (pranayama), and mental focus (meditation), yoga
functions not only as a stress-reduction practice but also as a cognitive enhancer.
Recent studies indicate that yoga can improve memotry, increase attention and
concentration, and even facilitate neural network regeneration (Saccaro et al.,
2021; Nilsen & Tulve, 2019).

As a holistic mind-body system, yoga has gained increasing attention from
researchers for its role in enhancing cognitive performance through integrated
physical, respiratory, and meditative practices (Yadav et al., 2022). Multiple
studies have demonstrated that yoga improves key cognitive functions—such as
memory, attention, and concentration-through neurological, physiological, and
psychological mechanisms (Gothe & McAuley, 2015; Parajuli et al., 2022).
Neuroimaging research has shown that regular yoga practice leads to increased
hippocampal thickness, a region critical for long-term memory and learning
(Magan & Yadav, 2024). These structural changes are attributed to
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neuroplasticity-the brain’s ability to reorganize and strengthen neural
connections-which significantly enhances information storage and retrieval
(Vaezi et al.,, 2022; Kaur et al., 2023; Chawla et al., 2023). Moreover, breathing
techniques and meditation reduce cortisol levels (the stress hormone) and
activate the parasympathetic nervous system, creating an optimal environment
for information processing. These mechanisms facilitate the transfer of data
from working memory to long-term memory.

Yoga’s impact on attention and concentration is also well-documented:
physical postures and breath awareness heighten sensory responsiveness and
improve the transition from sensory memory (lasting 1-3 seconds) to short-term
memory. Meditative techniques, such as breath focus or object concentration,
strengthen sustained attention and help individuals maintain task focus without
distraction (Sultan Shah et al., 2022; Chawla et al., 2023). Yoga enhances selective
attention, increasing the ability to ignore disruptive stimuli (e.g., noise), which is
particularly beneficial in high-stress educational environments. Regarding
memoty, yoga’s integration of movement and controlled breathing improves
neuromuscular coordination and reduces the need for divided attention
(multitasking), thereby enhancing performance on complex tasks and expanding
working memory capacity (Ne’mati, 2022; Gupta et al., 2018; Parajuli et al.,
2022). Additionally, yoga fosters emotional self-regulation and stress reduction,
creating optimal conditions for cognitive functioning. The combined practice of
asanas, pranayama, and meditation enhances cognition through the following
mechanisms (Mehta et al., 2015; Cahn et al., 2017): 1. Physiological: Increased
cortical and hippocampal thickness, 2. Psychological: Reduced stress and
improved emotional self-regulation, and 3. Neurocognitive: Strengthened
attention networks and working memory systems.

Technology has further supported yoga practices through innovations such
as smart yoga mats, wearable yoga tech, interactive yoga apps, and humanoid
robots like Tesla’s Optimus (Jameh Bozorg, 2022). Research also shows that
designing and implementing yoga-based educational programs focused on
mindfulness and embodiment significantly improves executive functions,
including working memory (response time and accuracy), response inhibition
(reaction time, commission errors, and total inhibition), and selective attention
(interference score, correct responses, errors, reaction time, and interference
time) (Ne’mati, 2022; Hashemi et al., 2018; Harajzadeh et al., 2022; Babapour et
al., 2023; Norollahi et al., 2024; Behboudi et al., 2024).
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In light of these findings, the central research question is, what are the core
elements of yoga-based instructional design, and how does it significantly affect
attention, concentration, and memory?

Methodology

This study employed a quasi-experimental design with a pre-test—post-test
control group. In the first phase, following a comprehensive review of
theoretical foundations and prior studies related to yoga and instructional design
aimed at enhancing cognitive functions—specifically attention, concentration,
and memory—a 24-session educational program was designed and
implemented. In the second phase, a quasi-experimental design with a pre-test—
post-test control group was used to test the research hypotheses. The
independent variable—yoga-based instructional design—was applied to the
experimental group. The research population consisted of elementary school
students in Amol City during the 1402—1403 academic year. A sample of 30
students was selected using cluster sampling, with 15 students randomly assigned
to each group (experimental and control). Inclusion Criteria: Written informed
consent from parents, no diagnosed psychological disorders, and no use of
medication during the study period.

Exclusion Criteria: Simultaneous participation in other educational programs
and lack of willingness to continue participation. Both groups underwent pre-
test and post-test assessments. Data were analyzed using SPSS version 29,
employing descriptive statistics (mean, standard deviation) and ANCOVA
(analysis of covariance) to evaluate the impact of the independent variable (yoga-
based instructional design) on the dependent variables (attention, concentration,
and memory). The study adhered to ethical standards, including voluntary
participation and freedom to withdraw, written parental consent, confidentiality
of participant data, and no personal use of research outcomes. Research
Standards and Implementation Protocol including Standardized Educational
Interventions: In the experimental group, yoga exercises were embedded within
the instructional design framework, tailored to enhance children’s cognitive
capabilities. Structured Implementation: All sessions were conducted under
direct supervision of the researcher to ensure fidelity to the intervention protocol
and maintenance of standardized conditions. Participant Orientation: Prior to
the intervention, an instructional video was provided to children and their
instructors, explaining the purpose, procedures, and expected outcomes of the
yoga activities. Continuous Monitoring: Pre-test and post-test procedures,
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including interpretation of diagnostic charts, were conducted in accordance with
predefined standards. Controlled Testing Environment: Measures were taken to
ensure a distraction-free testing environment—eliminating stimuli such as foot
traffic, phone rings, loud television or radio sounds—which could interfere with
attention and distort test results. Objectivity in Evaluation: Accurate and
transparent implementation, assessment, and interpretation of cognitive tests
were prioritized. Ongoing Supervision: Throughout the study, researchers
closely monitored participants to ensure proper execution of interventions and
intervened when necessary to address any emerging issues.

Assessment Instruments

To collect data on the components of attention and concentration, the D2 Test
of Attention—developed by Brickenkamp—is utilized. This test is one of the
most recognized and validated instruments for measuring selective attention,
concentration, and processing speed. It is suitable for children aged 9 and above.
In educational contexts, particularly within school settings, the D2 test holds a
prominent position as a practical assessment tool. The required materials for
administering the D2 test include the test manual, instruction sheet, double-
sided test form, two scoring templates, double-sided evaluation sheet, diagnostic
chart interpretation guide, and standardized administration procedures. To
assess memory-related components, the Cambridge Neuropsychological Test
Automated Battery (CANTAB) was employed. This computerized battery
evaluates visual memory, attention, and working and planned memory. The
visual memory and working memory modules begin with simple tasks and
progress toward more complex ones, incorporating cognitive elements from
earlier stages. The working memory module also includes a planning task,
offering a sensitive measure of executive functioning. The attention module
comprises tests for selective, divided, and sustained attention. Additionally, the
Verbal Recognition Memory (VRM) Test was used to evaluate immediate and
delayed verbal memory under free recall conditions. Norming and Reliability:
During the norming process of the D2 test in Tehran, 150 students aged 7 and
8 participated. Previous studies have reported reliability coetficients exceeding
0.90, indicating high internal consistency and strong psychometric properties of
the D2 scales. The norming results for the Tehran sample were largely
consistent, with only minor variations, confirming the test’s robust reliability for
use in educational research and cognitive performance evaluation.
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Results

Research Question: How does yoga-based instructional design contribute to the
enhancement of students’ attention, concentration, and memory?

Definition of Learning: A structured effort to improve students’ cognitive
functions—specifically attention, concentration, and memory—through the
integration of yoga practices within the learning environment.

General Objective: To familiarize students with yoga exercises during classroom
instruction and guide them through correct execution of movements—initially
with instructor support, then semi-independently, and ultimately
independently—to foster improvements in attention, concentration, and
memory.

Specific Objectives:

1. To introduce and support students in performing yoga movements (with
instructor, semi-independently, and independently) aimed at enhancing attention
2. To introduce and support students in performing yoga movements (with
instructor, semi-independently, and independently) aimed at enhancing
concentration

3. To introduce and support students in performing yoga movements (with
instructor, semi-independently, and independently) aimed at enhancing memory

Yoga practices incorporate pranayama (breathing techniques), asana (physical
postures), and Meditation (Mindfulness and Cognitive Focus)
Each session included one breathing technique (Pranayama) and several physical
postures (Asanas). Sessions were conducted three times per week, each lasting
45 minutes, totaling 24 sessions over two months.

- Sessions 1-8 focused on enhancing attention
- Sessions 9—16 targeted concentration
- Sessions 17—24 aimed to improve memory

This phased instructional design aligns with cognitive scaffolding principles
in educational technology, gradually transitioning learners from guided practice
to autonomous execution, thereby promoting deeper cognitive engagement and
neurocognitive development.



The Effect of Incorporating Yoga ...
Jamebozorg & Ghanbariet, Page | 117

Table 1.

Yoga-Based Instructional Design for Enbancing Attention, Concentration, and Memory

Instructional  Objectives  Content (Yoga Teaching Media &  Assessment Targeted
design Phase Practices) Strategy Resources Cognitive
Domain
1. Preparation Develop Diaphragmatic, Scientific Yoga mat, Direct Attention
(Sessions 1— bodily thoracic, and full demonstration instructional observation  (initial focus
6 awareness;  yogic breathing; (verbal video, of and bodily
initiate focus Pawanmuktasana; explanation + speaker movement awareness)
on breath and animal instructor (soothing and
movement movements modeling); sounds) breathing
guided execution
practice
2. Mind-body  Kapalabhati, Nadi Semi- Pre-recorded  Formative ~ Concentration
Development integration; Shodhana, independent  instructional assessment: (cognitive
(Sessions 7—  stabilization Bhastrika, learning; videos; consistency  persistence and
16) of breath—  Bhramari; Surya  repetition of  messaging  in sequence sustained
movement Namaskar (12- compound app for execution attention)
rhythm; sequence flow) sequences; home
enhancement coordination practice
of self- reinforcement
monitoring
3. Strengthen Ujjayi, Sheetali,  Independent  Experience Motor Memory
Consolidation working Sheetkari; partner and journal and  memory test  (retention,
(Sessions 17— memory; poses (Tree, collaborative drawing (movement recall,
24) retentionand ~ Warrior, Boat, learning; notebook; recall); reconstruction)
reproduction Rainbow) sequence mantra group
of sequences; reproduction; speaker;  participation
promote group practice messaging  evaluation
social app for
cohesion feedback
4. Evaluation Assess Integrated review  Reflective ~ Performance Summative  Sustainable
(Ongoing &  achievement of previous review with tracking  evaluationat enhancement
Final) of three-phase practices instructor tools program of attention,
objectives (checklist,  conclusion  concentration,
(attention, session and memory
concentration, recordings)
memory)

Presentation of Hypothesis Testing Results Based
Inferential Statistics

on Descriptive and

Hypothesis Test Result 1: The instructional design based on yoga exercises
has a significant effect on the attention of elementary school students in Amol

County.

Results of the second hypothesis test: The instructional design based on yoga
exercises has a positive effect on the concentration of elementary school

students in Amol County.

Results of the third hypothesis test: The instructional design based on yoga
exercises has a positive effect on the memory performance of elementary school

students in Amol County.
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General Hypothesis Test Results: The instructional design based on yoga
exercises has a significant effect on attention, concentration, and memory among
elementary school students in Amol.

Conclusion

The results of the first hypothesis test indicated that, based on the significance
level of I (p < 0.05) in the ANCOVA analysis, the yoga-based instructional
design had a statistically significant effect on the attention of elementary school
students in Amol. A meaningful difference was observed between the
experimental and control groups, suggesting that the integration of yoga
practices into instructional design enhanced students’ attention. These findings
are consistent with studies by Nemati (2022), Saccaro et al. (2021), Nielsen &
Tolu (2019), and Yadav et al. (2022). Research Recommendations Based on
Hypothesis One: Future studies may explore the long-term effects of yoga
practices on students’ attention to determine the sustainability of these
outcomes. Comparative research on the effectiveness of yoga versus other
pedagogical approaches—such as meditation, mindfulness exercises, and
physical activities—can help identify more impactful strategies. Investigating
students’ and teachers’ experiences and perspectives regarding the influence of
yoga on attention and concentration may inform improvements in instructional
methods. Examining the ancillary effects of yoga practices—such as stress
reduction, increased optimism, and improved social behavior—can offer a more
holistic understanding of their educational impact. Practical Recommendations
Based on Hypothesis One: Curriculum Integration: Embedding yoga exercises
into the formal curriculum may enhance students’ attention and concentration.
Teacher Training: Professional development programs should be implemented
to equip teachers with the skills to effectively deliver yoga-based activities.
Supportive Environment: Creating calm and dedicated spaces for yoga practice
within schools can amplify its benefits. Monitoring and Evaluation: Continuous
assessment of yoga’s impact on student attention can guide instructional
improvements. The ANCOVA results for the second hypothesis revealed that,
after controlling for pre-test effects, the yoga-based instructional design
significantly influenced the dependent variable (concentration). The findings
demonstrated a statistically significant difference between the two groups,
attributable to the intervention. The calculated F value (120.238) was significant
at p < 0.05, favoring the experimental group. These results align with studies by
Goethe & McAuley (2015), Parajuli et al. (2022), Mehta et al. (2015), and Khan
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et al. (2017). Research and Practical Recommendations Based on Hypothesis
Two: Expansion Across Educational Levels: Further research should be
conducted across primary, secondary, and tertiary levels to examine yoga’s
impact on concentration and other cognitive skills. Longitudinal Impact: Studies
should assess whether yoga practices yield enduring effects on students’
concentration and determine the duration of such effects. Methodological
Integration: Investigating the combined use of yoga with other instructional
strategies—such as meditation and cognitive games—may enhance academic
performance. Parental Involvement: Designing programs that engage parents in
yoga activities could strengthen its positive effects on students’ concentration.
Qualitative Inquiry: Conducting qualitative research to better understand the
psychological and experiential dimensions of yoga from the perspectives of
students and teachers. The ANCOVA results for the third hypothesis confirmed
the significant impact of yoga-based instructional design on students’ memory,
with an F value of 25.844 and a significance level of p = 0.036. These findings
are consistent with studies by Megan & Yadav (2024), Vaezi et al. (2022), Kaur
et al. (2023), Chawla et al. (2023), and Gupta et al. (2018). Research and Practical
Recommendations Based on Hypothesis Three: Geographical Expansion:
Investigating the effects of yoga practices on students’ memory in other regions
and cities can enhance the generalizability of findings. Age-Based Analysis:
Studying the impact of yoga across different age groups can clarify its influence
at various developmental stages. Comparative Effectiveness: Comparing yoga
with other instructional methods may help identify the most effective strategies
for memory enhancement. Long-Term Effects: Research should explore the
sustained impact of yoga practices on memory and its related dimensions. One
limitation of the study was the constrained instructional time within the
predetermined school schedule, which posed challenges for implementing
comprehensive and time-intensive yoga exercises necessary for optimal
effectiveness.
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