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Extended Abstract

Introduction

Executive functions (EFs) refer to a set of higher-order cognitive processes that enable individuals to regulate
their thoughts, emotions, and behaviors in a goal-directed manner. These processes include working memory,
inhibitory control, cognitive flexibility, planning, and self-monitoring, all of which play a fundamental role in
children’s academic achievement, emotional adjustment, and social functioning (Costello et al., 2021). Deficits in
executive functions during childhood have been associated with a range of difficulties, including inattention,
impulsivity, learning problems, and poor academic performance.

From a neurodevelopmental perspective, executive functions are primarily supported by the prefrontal cortex,
a brain region that undergoes rapid maturation during the elementary school years (Dew, 2021). This
developmental stage represents a critical period for the formation and consolidation of cognitive and emotional
regulation skills. Consequently, early interventions targeting executive functions can have long-lasting effects on
children’s academic success and psychological well-being.

In recent years, complementary and integrative approaches have received increasing attention as effective
strategies for enhancing cognitive and emotional functioning in children. These approaches often emphasize
holistic interactions between mind and body and promote accessible, low-cost interventions (Chatterjee, 2021).
Among them, mind-body interventions have emerged as promising tools for improving attention, emotional
regulation, and self-control.

One of the structured interventions in this domain is the MindUP program, which integrates principles of
neuroscience, mindfulness, and social-emotional learning. This program is designed to enhance children’s
awareness of their cognitive and emotional processes and to promote self-regulation through structured exercises
focusing on attention, sensory experience, attitude, and behavior (Foundation, 2011). Through these practices,
children learn to direct their attention to the present moment, observe their thoughts and emotions without
judgment, and respond more adaptively to environmental demands.

The theoretical foundations of MindUP are also consistent with complementary medicine perspectives,
particularly those emphasizing the role of emotional states in overall health and cognitive functioning. In
traditional approaches, psychological balance is achieved through awareness and regulation of internal states such
as fear, anger, sadness, and joy (Mosaddegh et al., 2012). Enhancing such awareness can lead to improved
emotional stability and, consequently, better cognitive performance.

Empirical studies have shown that mindfulness-based interventions can improve attention, reduce anxiety, and
enhance cognitive performance (March et al., 2022). However, most of these studies have been conducted with
adolescents and adults, and relatively limited research has focused on elementary school children. Furthermore, a
large proportion of existing studies in the field of complementary medicine have concentrated on physiological
factors such as sleep and nutrition, while fewer have examined structured cognitive—emotional interventions
within educational settings (Hiscock & Sciberras, 2019; Kaplan & Rucklidge, 2021).

In the Iranian context, research on complementary interventions has similarly focused more on physical and
lifestyle factors, with limited attention to structured programs such as MindUP. This indicates a significant
research gap in examining the effectiveness of brain-based mindfulness training as a school-based intervention
for improving executive functions in children.

Therefore, the present study aimed to investigate the effectiveness of a complementary medicine-based
MindUP training program in enhancing executive functions—specifically cognitive regulation, emotional
regulation, and behavioral regulation—among elementary school children.

Methodology

This study employed a quasi-experimental design with a pretest—posttest control group. The participants were 60
elementary school students aged 9—12 years in Tehran, who were selected through cluster random sampling and
randomly assigned to an experimental group (n = 30) and a control group (n = 30).

The experimental group participated in an eight-week MindUP-based training program consisting of 15
sessions (45—-60 minutes each), focusing on attention, sensory awareness, mindful attitude, and mindful behavior.
The program was implemented in a group format within the school setting. The control group received no
intervention and continued regular school activities.
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Data were collected using the Behavior Rating Inventory of Executive Function (BRIEF) and performance-
based working memory tasks. Statistical analyses included paired-samples t-tests and analysis of covariance
(ANCOVA) to examine the effects of the intervention.

Results
The results of the study demonstrated that the complementary medicine-based MindUP intervention had a

significant effect on improving executive functions in the experimental group compared to the control group (p <
0.01). After controlling for pretest scores, the findings from the analysis of covariance (ANCOVA) indicated that
the posttest mean scores of the experimental group were significantly better across all measured domains of
executive functioning.

Specifically, students who participated in the intervention showed marked improvements in cognitive
regulation, including enhanced attention, better working memory performance, and increased ability to sustain
focus on tasks. This domain exhibited the largest effect size among the three components, indicating that the
intervention was particularly effective in strengthening cognitive control processes.

In addition, significant improvements were observed in emotional regulation, suggesting that students became
more capable of managing their emotional responses, reducing negative emotional reactions, and maintaining
psychological balance in challenging situations. These changes reflect an increased awareness of internal
emotional states and improved self-regulation skills.

Furthermore, the findings revealed meaningful enhancements in behavioral regulation, including reduced
impulsivity, improved self-control, and greater ability to engage in goal-directed behaviors. Students in the
experimental group demonstrated more adaptive behavioral responses compared to those in the control group.

Within-group analyses using paired-samples t-tests also confirmed that the experimental group showed
significant improvements from pretest to posttest across all executive function measures, whereas no significant
changes were observed in the control group.

Overall, the results indicate that the MindUP-based training program was effective in enhancing multiple
dimensions of executive functioning, with the strongest impact observed in cognitive regulation, followed by
emotional and behavioral regulation. These findings highlight the practical significance of the intervention in
improving key cognitive and self-regulatory abilities in elementary school children.

Discussion and Conclusion
The findings of the present study demonstrated that a complementary medicine-based MindUP training program

can effectively enhance executive functions in elementary school children. Significant improvements were
observed in cognitive, emotional, and behavioral regulation, indicating that structured mindfulness-based
interventions can play a meaningful role in promoting self-regulation and higher-order cognitive processes during
a critical stage of development.

The strong improvement in cognitive regulation suggests that the intervention was particularly effective in
enhancing attention control, working memory, and cognitive flexibility. These outcomes can be attributed to the
structured focus on attention training and present-moment awareness, which are central components of the
MindUP program. By repeatedly engaging in attention-focused and sensory-based exercises, children likely
developed greater capacity to sustain attention and manage cognitive demands more efficiently.

Improvements in emotional regulation further indicate that the program helped children become more aware
of their internal emotional states and better able to manage them. The emphasis on non-judgmental awareness and
recognition of emotions appears to have contributed to reduced emotional reactivity and improved psychological
balance. Similarly, the observed changes in behavioral regulation suggest that students gained greater control over
impulsive responses and were better able to engage in deliberate, goal-directed behaviors.

From a broader perspective, these findings support the effectiveness of mind—body interventions within
educational settings, particularly when they are implemented in a structured and developmentally appropriate
manner. The integration of complementary medicine concepts, especially those related to emotional balance, may
have enhanced the cultural relevance and acceptability of the intervention, thereby contributing to its
effectiveness.
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In conclusion, the results of this study highlight the potential of MindUP-based programs as practical, low-
cost, and scalable interventions for improving executive functions in children. Implementing such programs in
school environments can contribute not only to cognitive development but also to emotional well-being and
behavioral adjustment. Future research is recommended to examine the long-term effects of such interventions
and to explore their applicability across different populations and educational contexts.
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! Behavior Rating Inventory of Executive Function — BRIEF
2 Gioia, Isquith, Guy, & Kenworthy

* Gioia

4 Inhibit

5 Shift

¢ Emotional Control

7 Initiate

8 Working Memory

? Plan/Organize

10 Organization of Materials

' Monitor

12 Global Executive Composite

13 Wechsler Memory Scale-Fourth Edition
14 Visual Memory Subtest

15 Auditory Memory Subtest

16 Digit Span Forward

17 Digit Span Backward
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2 Linearity Test

3 Homogeneity of Regression Slopes Test

4 Pearson Product-Moment Correlation Coefficient (r)

5> Normality Test (Shapiro—Wilk and Kolmogorov—Smirnov Tests)
® Levene’s Test for Equality of Variances

7 Partial Eta Squared, 1>

8 Cohen
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! MindUP Curriculum

2 MindUP Warm-Up

3 Engage & Explore

4 Reflect & Real World

5 Journal Writing

¢ Connecting to Curriculum
7 Literature Link

8 Core Practice
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