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Abstract

Background: Hot executive functions, as one of the most important cognitive—emotional components, play a
decisive role in the academic performance of gifted students. These functions influence how students cope with
failure, regulate emotions in academic situations, and maintain motivation to accomplish long-term tasks.
Nevertheless, underachieving gifted students appear to lack sufficient skills and competencies in this domain, and
existing research has paid limited attention to this issue. Therefore, designing and implementing specialized
training packages aimed at regulating hot executive functions for this group of students seems essential.

Aim: The present study aimed to develop and establish the content validity of a training package for the regulation
of hot executive functions in underachieving gifted students.

Method: This study employed a qualitative approach using directed content analysis. The research was conducted
in two phases. In the first phase, a training package targeting the regulation of hot executive functions in
underachieving gifted students was designed. In the second phase, the content validity of the training package was
evaluated by 11 experts in the fields of psychology and educational sciences, using a content validity assessment
form. To determine content validity, the Content Validity Ratio (CVR; Lawshe’s index) and the Content Validity
Index (CVI; Waltz and Bausell’s index) were utilized.

Results: The training package was developed in eight sessions, each lasting 90 minutes. Based on expert
judgments, the Content Validity Ratio values for all sessions were not lower than 0.82, and the Content Validity
Index values for all sessions exceeded 0.90, indicating an acceptable and desirable level of validity. The results
showed that experts considered the inclusion of all sessions and the content of each session to be necessary and
relevant. Accordingly, the content validity of the training package was confirmed by the panel of experts.

Conclusions: Given the critical importance of hot executive functions in enhancing academic achievement and
successful learning among underachieving gifted students, the design and implementation of a specialized training
package for regulating hot executive functions can be considered a potentially effective intervention for
facilitating the learning process and improving the academic performance of this group of students.
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Extended Abstract

Introduction

In recent decades, increasing attention has been devoted to gifted underachieving students as a
heterogeneous subgroup of gifted learners. Despite their high cognitive potential, these students
demonstrate academic performance below their expected level, which stems not from a lack of
ability but from ineffective utilization of their capabilities (Bennett-Rappell & Northcote, 2016;
White et al., 2018; McCoach & Siegle, 2003; Snyder & Linnenbrink-Garcia, 2013; Mansouri,
2021). Factors contributing to underachievement include difficulties in emotional self-
regulation, anxiety, perfectionism, low motivation, and deficits in emotional management and
affective decision-making (Mofield et al., 2019; Siegle & McCoach, 2018; Ziegler & Stoeger,
2017).

These difficulties are conceptualized within the framework of hot executive functions,
which play a critical role in the conscious control of attention, emotion, and goal-directed
behavior, particularly in emotion regulation and motivational decision-making (Kwalchikowa
et al., 2024; Zelazo & Carlson, 2020; Zelazo & Muller, 2002). The core components of hot
executive functions include delay discounting (reduction of reward delay devaluation),
emotional flexibility, and emotional self-regulation, all of which exert a direct influence on
academic performance and mental health (Alarcon-Spinoza et al., 2022; Diaz, 2024; Bred et
al., 2024).

Previous studies have shown that training in emotional self-regulation skills contributes to
the reduction of anxiety and behavioral problems and improves academic achievement among
gifted underachieving students; however, comprehensive and specialized educational
intervention packages in this domain remain limited (Hassanpour et al., 2014; Arjmandnia et
al., 2017; Amiri et al., 2020; Yavari, 2024; Samimi & Hasani, 2016; Ghiasi-Gishi et al., 2018;
Wilson et al., 2021).

Given the importance of hot executive functions and their role in enhancing emotional
resilience and academic success in this population, the design and validation of educational
intervention packages that strengthen the core skills of these functions is essential. In response
to this need, the present study designed and validated a comprehensive educational package
grounded in contemporary theoretical frameworks and empirical findings and adapted to the
cultural and social context of Iranian students. It is expected that this package will contribute
to a deeper understanding of the role of hot executive functions and facilitate the development
of targeted educational programs for gifted underachieving students (Ranjbakhsh, 2020;
Mohammadi et al., 2022; Obergriesser & Stoeger, 2015; Siegle & McCoach, 2018; White et
al., 2018).

Method

This study was conducted in two phases. First, an educational package aimed at regulating hot
executive functions in gifted underachieving students was developed, and subsequently its
validity was examined.

In the design phase, a qualitative approach using directed content analysis was employed.
Through a comprehensive review of relevant scientific sources—including books, journal
articles, and theses—purposeful sampling was carried out. Systematic searches were conducted
in domestic and international databases using keywords such as Hot Executive Functions,
Emotional Self-Regulation, and Gifted Underachievement to identify specialized studies
related to educational interventions in this field. Following screening based on scientific rigor
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and thematic relevance, selected sources were analyzed and synthesized, and the core
components and educational intervention topics were extracted.

In the second phase, the educational package was submitted to 11 experts in cognitive
science, psychology, and educational sciences for the assessment of content validity. Their
qualitative judgments were converted into quantitative indices using the Lawshe (1975)
method, and the Content Validity Ratio (CVR) was calculated to determine the necessity of
each content element. The minimum acceptable CVR value for this number of experts was set
at 0.59, based on which decisions regarding retention or elimination of items were made.

Additionally, the Content Validity Index (CVI) was calculated based on expert ratings of
item relevance, with values above 0.79 considered indicative of acceptable validity. The
evaluation form included the study objectives, session structure, assignments, and session
duration. Data were collected voluntarily and free of charge via email to ensure transparency
and impartiality in the evaluation process. This procedure not only enriched the content but
also substantially enhanced the overall quality of the educational package.

Results

This study involved the design and content validation of an educational package for regulating
hot executive functions in gifted underachieving students based on frequently recurring themes
extracted from scientific documents. The main themes included emotional awareness, emotion
management and regulation, emotional self-regulation, emotion acceptance, delay discounting
(reduction of reward devaluation), emotional flexibility, and future-oriented goal setting, each
of which was incorporated into the package as a core skill component.

The content of the package was organized into eight coherent instructional sessions,
accompanied by practice assignments to consolidate learning. The sessions progressed from
introductory training to more advanced topics such as emotion regulation techniques, impulsive
behavior management, cognitive regulation, and long-term goal setting.

Content validity evaluation was conducted with the participation of 11 experts in cognitive
science, psychology, and educational sciences. The results indicated that the Content Validity
Ratio (CVR) for all sessions was equal to or greater than 0.82, and the Content Validity Index
(CVI) exceeded 0.90. These values demonstrate the essentiality and strong relevance of the
content of each session and confirm the high validity of the educational package.

Expert validation ensured the quality and effectiveness of both the structure and content of
the package and established its readiness for implementation in the regulation of hot executive
functions among gifted underachieving students.

Discussion

The present study aimed to design, develop, and validate an educational package for the
regulation of hot executive functions in gifted underachieving students and addressed two main
research questions: (1) What constitutes appropriate content for such an educational package?
and (2) Does the package demonstrate adequate validity from the perspective of experts?

Following a comprehensive review of theoretical and empirical literature, an educational
package consisting of eight instructional sessions was developed. Each session included
specific objectives, instructional techniques, and interactive assignments. The sessions
sequentially addressed: introduction to the study and its objectives; training in emotional
awareness; acceptance and management of emotions; reduction of impulsive behaviors;
emotional self-regulation; training in delaying immediate gratification and goal-oriented future
planning; and finally, integration and evaluation.

This educational package targets deficiencies in emotional self-regulation and the lack of
effective learning skills among gifted underachieving students who, due to emotional—social
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difficulties and impairments in hot executive functions, exhibit suboptimal academic
performance and social development (Mofield et al., 2019; Leana-Tagcilar, 2024). Regulation
of these functions has the potential to produce substantial improvements in both academic and
social achievement within this population, a finding that is consistent with previous research
(Obergriesser & Stoger, 2015; White et al., 2018; Desmet & Pereira, 2022).

To evaluate content validity, the educational package was reviewed by 11 experts in relevant
disciplines. The results of the Content Validity Ratio (CVR) and Content Validity Index (CVI)
analyses indicated that all sessions were judged to be essential and that their contents were both
relevant and precise. Accordingly, the content validity of the educational package was
confirmed from the experts’ perspective, demonstrating its scientific rigor and practical
applicability in enhancing hot executive function skills among gifted underachieving students.

Conclusion

In the present study, a specialized and targeted educational package was designed and
introduced for the regulation of hot executive functions in the context of gifted
underachievement. This package was developed based on the theoretical framework of hot
executive functions proposed by Zelazo and Miiller (2002) and consists of eight instructional
sessions, each lasting 90 minutes.

Given the critical role of hot executive functions in academic success and the development
of learning skills—particularly among gifted underachieving students—this study adopted an
innovative and purposeful approach to the design and implementation of the package. In
addition to being fully aligned with relevant theoretical and scientific foundations of hot
executive functions, the package provides novel and diverse opportunities for training and
strengthening these functions in gifted underachieving students.

Specifically, the package was structured to enable students to more effectively acquire skills
related to emotional self-regulation, emotional flexibility, and delay discounting (reduction of
impulsive response to immediate rewards), thereby allowing them to demonstrate improved
and more sustainable performance in the face of academic challenges. Moreover, this
educational intervention responds directly to the specific needs of this group of students, who
frequently experience difficulties and deficits in the development of hot executive functions.

Consequently, gifted underachieving students who benefit from this package may enhance
their competencies in hot executive functions and achieve greater success in their learning
processes and academic progress. Ultimately, by introducing this educational package, the
present study represents a meaningful and innovative step toward addressing existing gaps in
the education of gifted underachieving students and lays the groundwork for further applied
research and intervention studies in this field.

Limitations

One limitation of the present study was the absence of observational and interview-based
assessment tools, with reliance solely on questionnaires during the content validity evaluation
phase. In addition, due to time constraints and the lack of an effectiveness evaluation of the
educational package, it is recommended that future researchers apply and examine this package
with caution and methodological rigor.

Future Studies

It is recommended that future studies investigate the effectiveness of the hot executive
functions educational package on the academic performance of gifted underachieving students.
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Furthermore, it is suggested that this package be implemented in schools serving this
population in order to enhance students’ skills and improve their learning processes.
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