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Abstract

Background: Cognition can be categorized in to cold and hot cognition based on emotional context. Cold
cognition refers to rational, analytical, and non-emotional processing, while hot cognition involves emotional
and motivational elements. Distinguishing between these two types of cognition is essential, as their regulation
plays a significant role in daily functioning and complex life situations.

Aim: This study aims to develop and validate an educational package for regulating cold and hot cognition
among adolescents and young adults.

Method: The research was conducted in two phases. The first phase focused on developing an educational
package for regulating cold and hot cognition through qualitative content analysis. Theoretical and empirical
literature were systematically reviewed to identify recurring concepts and components. In the second phase, the
validity of the educational package was evaluated using the Delphi method, and the Content Validity Index
(CVI) was calculated based on expert opinions.

Results: The educational package consisted of eight 60-minute sessions and included three main components:
problem-solving, decision-making, and working memory. The validity of the package was assessed using the
Content Validity Ratio (CVR) and Content Validity Index (CVI), based on evaluations by 15 psychology
experts. The findings indicated that the CVVR index for the objectives was 0.88, while for the content it was 0.72,
and the overall CVI index averaged at 0.97, demonstrating a strong validity of the hot and cold cognition
regulation training package.

Conclusions: According to the results, the development of this package represents a significant step toward
enhancing problem-solving, decision-making, and working memory, which are essential components of the
learning process in both cognitive and emotional situations. The results demonstrated that the educational
package for regulating cold and hot cognition has sufficient validity and can be applied in academic and clinical
intervention settings. It is recommended that future studies examine the effectiveness of this package.
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Extended Abstract

Introduction

Cognition, as one of the fundamental concepts in psychology, encompasses mental processes
related to the acquisition, processing, storage, and use of information that operate through
functions such as attention, perception, memory, reasoning, decision-making, and problem-
solving. These processes receive, transform, and retrieve sensory information, interacting
dynamically and continuously with the environment. Cognition encompasses not only the
processing of data but also the ability to generate mental representations that guide behavior
and facilitate responses to environmental stimuli. From a theoretical perspective, cognition is
defined as a chain of steps that includes encoding, storing, and recalling information, which
can operate either consciously or unconsciously. This view considers cognition as a
multifaceted process that plays a role in all aspects of human life, from everyday decision-
making to solving complex problems (Neisser, 1967; Brandimonte et al., 2006).

In recent decades, advances in cognitive neuroscience and psychology have led to the
distinction between cold and hot cognition. Cold cognition refers to logical, unemotional, and
analytical processes that are activated in neutral situations, such as planning, deductive
reasoning, and working memory. This type of cognition is mainly controlled by the
dorsolateral prefrontal cortex. In contrast, hot cognition is related to cognitive processes
related to emotion and motivation that are prominent in emotional or risky situations, such as
decision-making under pressure or reactions to rewards and punishments. These processes are
guided by the orbitofrontal cortex and areas associated with the limbic or parietal system
(Zelazo & Muller, 2002). The distinction between these two types of cognition is rooted in
dual models of information processing. For example, Kahneman (2011) in his theory of fast
and slow thinking associates System 1 (fast, automatic, and emotional) with hot cognition
and System 2 (slow, analytical, & logical) with cold cognition. Damasio's (1996) somatic
signal hypothesis also emphasizes that emotions affect hot cognition through somatic
feedback, especially in stressful or social situations (Kahneman & Frederick, 2002; Sloman,
1996; Epstein, 1994).

This distinction is also reflected in executive functions, where cold cognition is activated
in abstract conditions and hot cognition in situations that are motivational and emotional.
Cold and hot cognition are important not only for understanding human behavior but also for
designing effective educational and therapeutic interventions. Strengthening cold cognition
can enhance analytical and problem-solving skills, while regulating hot cognition can prevent
impulsive decision-making. However, in lIran, indigenous educational tools for regulating
these two types of cognition have not been developed, and studies have focused solely on
theoretical aspects. For this reason, developing a training package that is both grounded in
scientific foundations and tailored to the cultural and educational needs of society is
necessary from both theoretical and practical perspectives. Therefore, the present study was
conducted to answer these questions. What components does the training package for
regulating cold and hot cognition include, and does this package have the necessary validity.

Method

This research was conducted in two stages. The first stage was dedicated to developing a
training package for regulating cold and hot cognition. The study aimed to provide a package
with a clear and coherent scientific basis, grounded in a specific theory. Therefore, qualitative
deductive content analysis is an appropriate method for achieving the research objectives and
ensuring the theoretical coherence of the training package. To develop this training package
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for adolescents and young people, studies related to cold and hot cognition were searched in
databases such as ScienceDirect, ERIC, APA, Google Scholar, Irandoc, SID, Noormags,
Wiley, Taylor & Francis, and Magiran, using relevant Persian and English keywords, without
time limits.

To identify the key cognitive components necessary for developing the training package,
we analyzed the content of authoritative theoretical and research sources in the field of
psychology. This analysis aimed to extract essential and frequently occurring concepts. After
collecting and screening 149 sources, we identified 10 initial components. Following further
content analysis, we selected three final components for the training package sessions:
problem-solving, decision-making, and working memory.

These components were chosen with an emphasis on repeatability and alignment with the
theoretical frameworks of cold and hot cognition. Next, we developed the training topics,
which included objectives, content, techniques, exercises, and required equipment. The
training package was designed in the form of both an instructor's booklet and a learner's
booklet. In the second stage of the process, we employed a quantitative method to assess the
content validity of the package. Two questionnaires utilizing Likert scales (3-point and 4-
point) were distributed to 15 psychology experts. Based on their feedback, we calculated the
Content Validity Ratio (CVR) and the Content Validity Index (CV1) to evaluate the package's
validity.

Results

The results of the research review identified ten initial components from 149 eligible studies.
After careful screening and applying the selection criteria (see Table 1), three key
components problem- solving, decision-making, and working memory were selected for the
training package. These components were chosen because they appeared in more than half of
the studies and aligned with established theoretical frameworks.

The training package consists of eight sessions, each lasting 60 minutes, with the
following objectives: 1. To familiarize participants with the concept of cognition and the
distinction between cold and hot cognition. 2. To train participants in the components of
problem-solving, decision-making, and working memory in both cold and hot situations. 3.
To teach techniques for preventing impulsive behaviors in emotional situations. 4. To
strengthen analytical and logical skills in neutral situations.

The content of the sessions includes practical exercises in problem-solving (such as
analyzing logical scenarios and simulating emotional situations), decision-making (using
analytical algorithms and managing emotions in high-risk situations), and working memory
(enhancing memory capacity under stress). Teaching methods incorporate group discussions,
simulations, and scenario-based exercises designed to deepen learning.

The validity assessment results of the educational package on cold and hot cognitive
regulation indicated a high level of validity. The content validity ratio (CVR) for the
objectives was 0.88, while the CVR for the headings and content was 0.72. Furthermore, the
overall content validity index (CVI) for the package was 0.97. These values, based on the
criteria established by) (Lavish, 1975; Waltz & Bausell, 1981), suggest that the educational
package is highly valid. Fifteen psychology experts confirmed that the objectives, headings,
and educational content are well-aligned with both the theoretical and practical needs of cold
and hot cognitive regulation. Additionally, the structure of the package is designed to be
accessible for ordinary learners and is compatible with Iranian educational culture. This
package has the potential to enhance cognitive skills, reduce impulsive decision-making, and
improve emotion regulation in real-life situations by effectively addressing key components.
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Discussion

The findings of the present study were examined in terms of their replicability and their
alignment with existing theories in this field. The selection of components related to problem-
solving, decision-making, and working memory is justified by their crucial role in regulating
both logical and emotional behaviors. These findings align with the dual theories of cold and
hot cognition. Problem-solving supports the theories proposed by (Zelazo, 2004; Kahneman,
2011), which highlight the roles of the dorsolateral prefrontal cortex in cold situations and the
orbitofrontal cortex in hot conditions. For example, the study by Jaegi et al. (2008)
demonstrated that cold problem-solving training reduces emotional load.

In contrast, research by Shields et al. (2016) found that negative emotions hurt problem-
solving performance. In terms of decision-making, our findings are consistent with
Kahneman & Tversky's (1979) prospect theory Loewenstein et al.'s (2001) risk-as-emotion
theory, Studies by Porcelli & Delgado (2017); Shiban et al. (2016) demonstrated that training
in cold and hot decision-making reduces cognitive errors and impulsive behaviors. Regarding
working memory, our results support the Baddeley model (2000); the findings of Zelazo
(2004). Research by Melby-Lervag & Holm (2013); Dolk et al. (2006) suggests that training
in cold working memory can reduce emotional load and enhance working memory capacity.
Considering the theoretical foundations and the results of related research, it can be
concluded that the components selected for the hot and cold cognitive regulation training
package are theoretically supported and effective in improving the learning, cognitive, and
emotional regulation of adolescents and young adults.

Conclusion

This training package was developed over eight 60-minute sessions, grounded in various
psychological and neuropsychological theories, including Zelazo and Muller's dual theory
(2002), Kahneman's dual processing theory (2011), Damasio's physical cue hypothesis
(1996), Lowenstein et al.'s theory of risk as an emotion (2001), and Badli and Hitch's model
(1974).

The package focuses on three key components: problem-solving, decision-making, and
working memory. The validity results indicate that the training package meets the necessary
criteria regarding its objectives, topics, and content. As a result, the training, which addresses
both cold and hot cognition, has the potential to enhance the quality of daily life and improve
problem-solving skills, decision-making, and working memory among adolescents and young
adults.

Limitations

This package is specifically designed for adolescents and young adults; therefore, caution
should be exercised when generalizing its applicability to other age groups. Additionally, due
to the lack of precise theoretical consensus on defining the boundaries between cold and hot
cognition, some exercises may not fully represent specific components of the cognitive
spectrum.

Future Studies

Future research should explore the effectiveness of this training package in real educational
settings, particularly regarding variables such as worry, anxiety, and obsessive behaviors.
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