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Abstract

Background: Broadening thinking skills training is considered an effective approach for preventing and treating addiction in adolescents.

Objectives: The present study aimed to investigate the effect of teaching broadening thinking skills on moral development, altruism, cognitive flexibility, and
sexual rights in adolescents with high-risk behaviors such as addiction.

Patients and Methods: A quasi-experimental design with control and intervention groups was employed. Twenty-six male high school students with
identified high-risk behaviors were randomly assigned to either the intervention group (n = 13) or the control group (n = 13). Participants were 26 male high
school students, aged 15 - 18, with identified high-risk behaviors including substance use, risky sexual behaviors, and a history of school behavior problems, and
without a history of severe psychiatric disorders. Randomization was conducted using simple random assignment. Due to the nature of the intervention,
blinding was not feasible. The primary outcome was the change in cognitive flexibility from baseline to post-intervention. Secondary outcomes included
changes in moral development, altruism, and sexual rights. The intervention group received five weeks of broadening thinking skills training, based on Edward
de Bono's six thinking hats, and conducted by trained facilitators in a school setting. The Cognitive Flexibility Questionnaire (CFQ), Moral Development and
Altruism Questionnaire (MDAQ), and Halbert Sexual Assertion Questionnaire (HISA) were administered at pre-intervention and post-intervention. Data were
analyzed using ANCOVA and MANCOVA.

Results: Broadening thinking skills training significantly improved cognitive flexibility, moral development, altruism, and reduced problematic sexual rights
(P < 0.05). Specifically, in the intervention group: Cognitive flexibility increased from 43.92 (SD = 2.69) to 51.15 (SD = 1.62); moral development/altruism increased
from 37.76 (SD = 3.29) to 39.00 (SD = 1.91); and sexual rights decreased from 53.92 (SD = 2.98) to 46.69 (SD = 5.25). The results indicated that the educational
intervention had a significant impact on participants’ cognitive flexibility, moral/altruistic development, and sexual rights. Specifically: 1. Cognitive flexibility:
Mean difference 7.23, 95% CI: 4.12 - 10.34, P < 0.001. 2. Moral/altruistic development: Mean difference 1.24, 95% CI: 0.11 - 2.37, P = 0.03. 3. Sexual rights: Mean
difference -7.23, 95% CI: -10.98 to -3.48, P < 0.001. These results suggest that the educational intervention led to an increase in cognitive flexibility and
moral/altruistic development, and a decrease in negative attitudes towards sexual rights among the participants.

Conclusions: Broadening thinking skills training effectively improves moral development, altruism, and cognitive flexibility, and reduces problematic sexual
rights in adolescents with high-risk behaviors, such as addiction. These results are consistent with previous studies demonstrating the efficacy of cognitive skills
training in improving psychological functioning in adolescents. However, limitations related to the small sample size and lack of blinding limit the
generalizability of the findings and highlight the need for future studies with larger sample sizes and more rigorous designs.
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1. Background

The issue of addiction among adolescents is a serious
social and health challenge. This phenomenon not only
endangers the physical and mental health of
adolescents but also affects various aspects of their liver
(1). Adolescence is one of the most important and
sensitive periods of human life (2). The prevalence of
risky behaviors in adolescents is increasing, and reports
indicate an increase in risky behaviors among Iranian
adolescents (3). The issue of risky behaviors in
adolescents has long been of concern to scholars in

human society. Zuckerman defines risky behaviors as
behaviors that cause harm and damage to the
individual and society (4). No definitive approach has
been presented regarding the causes of risky behaviors,
but various explanations have been proposed, including
factors such as poor cognitive skills, social learning,
cognitive inflexibility, impulsivity and aggression, lack
of altruism and moral development, low social control,
delinquent friends, thrill-seeking, sexual entitlement,
and so on (5). According to the World Health
Organization, combating risky behaviors at an early age
is very important for living a healthy life in adulthood
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and old age (6). In the view of risky behaviors are
behaviors over which little cognitive control is seen (7).
Qureshi believes that risky behaviors are mostly formed
in adolescence and continue into later periods (8).
According to Boyer, the most important risky behaviors
in adolescence are drug and alcohol addiction, unsafe
sexual behavior, dangerous driving, interpersonal
violence, and smoking (9). One of the factors that causes
risky behaviors in adolescents is the lack of appropriate
cognitive skills in stressful situations (10). This report is
consistent with the findings of Elgar et al., who stated
that risky behaviors are caused by individuals’ lack of
flexibility and moral development, especially in
adolescents (11). Settembre-Blundo et al suggest that
risky behaviors are more caused by individuals' lack of
high capacity and flexibility, as these individuals do not
have the appropriate cognitive and management skills
to deal with situations (12).

One of the important components of substance use
and risky behaviors is moral development and altruism.
According to Batson, altruism refers to the level of
connection with others in which the individual has
appropriate relationships with others and does not have
exploitative and dangerous beliefs (13). Altruism is a
state in which the individual does not have exploitative
thoughts and ideas about others, has the skills to
establish rational communication with others, and has
reached the threshold of moral development to refrain
from engaging in risky behaviors (14). Despite having
moral developments (such as fairness, loyalty, honesty,
etc.), due to the lack of appropriate skills for self-control,
individuals in society still engage in risky behaviors, and
even these individuals are aware of their risky behaviors
and, in fact, have no control over not engaging in those
behaviors (15). According to Icenogle and Cauffman,
moral development and altruism are very important
components for a balanced identity in which an
individual does not engage in antisocial behaviors such
as substance use (16). It can be inferred that the ability to
delay and control oneself in not using substances and
engaging in risky behaviors is due to high cognitive
flexibility and skills, which even indicates the
individual’s moral development. These findings are
consistent with the reports of Malti (17). As Wainrybe
observes, people who have high moral development and
altruism can generalize this adaptive state to risky
situations, save themselves from stressful situations,
and resist peer pressure to use substances (18).

Another very important component involved in
engaging in addictive and risky behaviors is cognitive
flexibility. Luthar and Eisenberg states that flexibility
plays a very decisive role in the emergence of risky

behaviors (19). Cognitive flexibility is the positive ability
of an individual to manage stressful and risky
situations, in which the individual can review the
problems resulting from engaging in addictive
behaviors in his or her mind and avoid engaging in that
risky behavior (12). In the view of Philip, cognitive
flexibility is a state in which an individual can adapt to
the stressors (20). People who have high flexibility act at
a high level in terms of self-control and do not lose their
frame of mind in risky events (21). The concept of
cognitive flexibility is expressed as the ability to change
cognitive dispositions in order to adapt to changing
environmental stimuli (22). Studies by Ma showed that
high flexibility has a significant relationship with
altruism and healthy relationships away from risky
relationships (23). People who have high cognitive
flexibility are less likely to engage in risky behaviors
such as substance use because these people review and
predict the problems arising from substance use and
risky behavior well in their minds (24).

Another component that plays an important role in
addictive behaviors is sexual rights. Sexual justification
is when a person presents a reason for their behavior as
sexual entitlement; for example, they consider bullying
as a man's right to show masculinity or drug use as a
sign of reaching adulthood (25). People with high sexual
rights do not consider the rights of others much, and
these individuals even consider sexual entitlement for
their own actions (26). People with high sexual
justification indulge in more risky sexual behaviors and
commit extramarital infidelity very early; these
individuals also engage in false excitements such as
using high doses of drugs and engaging in risky sexual
behaviors (27). People with more positive and rational
sexual rights have higher general health and report less
depression and risky behaviors (28).

Broadening thinking skills include a wide range of
abilities such as critical thinking, problem-solving,
creativity, judgment, information analysis, evaluation,
and decision-making (29). These skills help adolescents
challenge information, test hypotheses, and make
independent judgments. Numerous studies have shown
that training in broadening thinking skills can have a
positive impact on changing the level of moral thinking,
increasing cognitive flexibility, reducing risky addictive
behaviors, and increasing self-confidence (30). Training
in broadening thinking skills affects adolescents
through various mechanisms such as changes in
cognitive structures, changes in beliefs and attitudes,
and strengthening social skills.

According to studies and current research literature,
the occurrence and performance of risky and harmful
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behaviors have various causes and reasons, among
which the lack of moral development and sufficient
altruism, cognitive inflexibility, and negative sexual
rights are primary reasons. However, new approaches,
especially in the field of social harms, emphasize the
fundamental importance of education for prevention
and intervention with the aim of reducing the
associated harms. Therefore, considering the research
literature and predicting the possibility of controlling
and reducing social harms and risky behaviors, the
main question of this study is whether it is possible to
reduce the harmful behaviors of adolescents with risky
behaviors by teaching skills such as the expansion of
thinking model by affecting the three components of
moral development, cognitive flexibility, and sexual
rights.

2. Objectives

The present study aimed to examine the efficacy of
teaching broadening thinking skills on changing the
components of moral development, altruism, cognitive
flexibility, and sexual rights in adolescents with high-
risk behaviors such as addiction.

3. Patients and Methods

A semi-experimental design was used in this study,
with both a control group and an intervention group. In
the first stage, 26 male high school students in Tabriz
city who had been identified for engaging in high-risk
behaviors were selected. The participants were
randomly allocated to one of two groups: An
intervention group (n =13) and a control group (n = 13).
All study participants were actively involved in the data
collection process, which included administering
assessment tools during the pre-test, post-test, and
follow-up phases. We conducted a post-hoc power
analysis using G*Power software. The results of this
analysis indicated that, given the observed effect size in
our study, our sample size (26 participants) had a power
of 0.85. This suggests that our study had sufficient
power to detect significant effects. The broadening
thinking skills training program was designed based on
Edward de Bono’s six thinking hats model. This model is
a structured framework for thinking and problem-
solving that helps participants look at issues from
different perspectives. In this program, participants
became familiar with six different thinking hats, each
representing a specific mental state.

(1) White hat: Objective and fact-based thinking.
(2) Red hat: Emotional and intuitive thinking.

Int ] High Risk Behav Addict. 2025;14(2): 158619

(3) Black hat: Critical thinking and identifying
weaknesses.

(4) Yellow hat: Positive thinking and identifying
strengths.

(5) Green hat: Creative thinking and generating new
ideas.

(6) Blue hat: Managerial thinking and organizing the
thinking process.

In each session, participants became familiar with
one of these hats and performed exercises to strengthen
their related skills. For example, in the session on the
green hat, participants engaged in exercises to generate
creative and innovative ideas. In the session on the black
hat, they learned how to critically look at issues and
identify weaknesses. Throughout the program, a variety
of teaching methods such as group discussions, role-
playing, and practical exercises were used to ensure that
participants fully understood the concepts presented
and strengthened their skills in using the different
thinking hats.

Both groups completed questionnaires on moral
development and altruism, cognitive flexibility, and
sexual rights in the pre-test stage. Five weeks after
receiving the training, the subjects in the two groups
were given a post-test again. The present study was
approved by the independent Ethics Committee at the
University of Maragheh. Inclusion criteria were: High
school graduate, no psychoactive substance use, no
personality disorders, no acute or chronic physical
illnesses, no concurrent participation in other
treatment programs, and no drug treatment. Exclusion
criteria were: Mental and personality disorders, having
an acute illness, using psychoactive substances and
medications, and concurrent participation in other
treatment programs. It should be noted that the control
group voluntarily underwent training in broadening
thinking skills after the study was completed. Each was
assessed using the following standardized tools

3.1. Cognitive Flexibility Questionnaire

This questionnaire was developed by Kivunja (31) and
consists of 20 self-report questions. The scoring of this
questionnaire is on a 7-point Likert scale. This
questionnaire reveals three important aspects: (1) The
tendency to perceive difficult situations as controllable
situations; (2) the ability to perceive several alternative
explanations for life events and human behavior; and (3)
the ability to create several solutions to difficult
situations. In Kivunja’s study (31), this questionnaire had
appropriate convergent validity and concurrent validity.
The validity of this questionnaire in terms of Cronbach’s
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alpha for the entire scale, perception of controllability,
and perception of different options was 0.91, 0.91, and
0.84, respectively. In this study, Cronbach’s alpha for the
entire questionnaire was 0.8.

3.2. Moral Development and Altruism Questionnaire

This questionnaire was developed by Ma (23) to
examine altruism and moral development orientations.
The test was developed in two parallel forms, A and B. In
form A, moral development is presented through five
puzzles: (A) lost bag, (B) sinking boat, (C) doctor’s
puzzle, (D) car accident, and (E) robbery. In form B, the
moral development test is presented through four
puzzles: (A) young thief, (B) freedom of speech, (C) bank
robbery, and (D) civil war. Each part has its own
questions, and at the same time, the questions in the
first part are graded on a multi-point scale from
completely yes to completely no. Also, the questions in
the second part of the test, which measure the
individual’s moral level, are on a 5-point scale from very
high to very low, and the subjects answer the questions
according to the degree of importance. In this study,
form B, which is equivalent to form A, was used. In this
study, Cronbach’s alpha for the entire questionnaire was
0.7.

3.3. Halbert Sexual Assertion Questionnaire

This test was used by Apt and Halbert to measure the
level of sexual assent of individuals (32). This test
consists of 25 questions that are scored on a 5-point
Likert scale. In questions 3, 4, and 5, scoring is done in
reverse. The higher the score of an individual, the higher
the sexual assent of that individual, meaning the more
the individual believes in his or her autonomy and
independence in performing behaviors. According to
the reports of Apt and Halbert (32), the internal
consistency of this questionnaire is 0.91, which indicates
high content validity. In this study, the Cronbach’s alpha
calculated for the entire questionnaire was found to be
0.7.

3.4. Data Analyses

The data were analyzed using the statistical software
SPSS 26. A mixed repeated ANOVA and MANCOVA were
used to evaluate the effectiveness of teaching
broadening thinking skills on changing the
components of moral development, altruism, cognitive
flexibility, and sexual rights in adolescents with high-
risk behaviors such as addiction.

3.4.1. Comprehensive Review of Quasi-experimental Studies

We reviewed studies examining the impact of
problem-solving skills training on cognitive flexibility
in adolescents. For instance, a study by White et al.
demonstrated that cognitive-behavioral problem-
solving training improved cognitive flexibility in
adolescents facing stressful situations (33). Additionally,
we reviewed studies investigating the effects of
mindfulness training on moral development in
adolescents. For example, a study by Flook et al. showed
that mindfulness-based stress reduction (MBSR)
training increased empathy and prosocial behaviors in
adolescents (34). Finally, we examined studies that
explored the impact of interventions based on ethical
principles on high-risk behaviors in adolescents. For
instance, a study by Brown et al. found that cognitive-
behavioral interventions emphasizing ethical principles
reduced high-risk sexual behaviors in adolescents (35).

3.4.2. Comparative Analysis

We compared the results of our study with those of
the reviewed studies. For example, our study’s finding
that broadening thinking skills training improved
cognitive flexibility in adolescents aligns with the
findings of White et al. (33). We also discussed how
problem-solving skills and mindfulness training could
serve as complementary approaches to broadening
thinking skills training in enhancing cognitive
flexibility and moral development.

3.4.3. Revision of the Introduction and Discussion Sections

Based on the review of quasi-experimental studies,
we revised the introduction and discussion sections of
our article. In these revisions, we strengthened the
theoretical framework of our study by referencing
relevant theories and previous research findings.

We also compared different intervention methods

and analyzed the effectiveness of the method used in
our study compared to other approaches (Table 1).

4.Results

The mean age was 1630 years with a standard
deviation of 1.01 years, and the age range was 15 to 18
years. There was no significant difference between the
experimental and control groups regarding age, grade,
and field of study. Table 2 presents the mean and
standard deviation of the scores for the variables in the
pre-test and post-test of the experimental and control
groups.

According to Table 2, the average scores of the
experimental group, compared to the control group,
increased after training in thinking expansion skills in
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Table 1. Comparison of Research and Intervention Methods R1.6.

Study SaSllglzle ;2gltﬂ§ti on Intervention Measured Variables Key Findings Strengths Limitations
rl]h(lztglegt) 50 Adolescents (14-17  CBT-base problem- Cognitive flexibility, ~ Improved cognitive flexibility, Use of CBT,adequate Lack of active
( 33) ’ y) solving training stress reduced stress sample size control group
l-‘lloozl;;e; o Adolescents (15-18  MBSR-based Ritoel (}ilevelopmgnlt, Increased empathy and Use of MBSR, multiple  Relatively small
al( ) y) mindfulness training empathy, prosocia prosocial behavior variables measured sample size
(34) behavior
Brown et Adolescents with CBT + values-based High-risk sexual Reduced high-risk sexual Combination of CBT Lack of cognitive
al. (2019), 60 high-risk sexual A X behaviors, behaviors, increased and values, adequate flexibility
- intervention e R -
(35) behaviors responsibility responsibility sample size measurement
Adolescents (15-18  Broadening thinking ;r:g ig‘éiglcc‘lj egvréllt(;‘l?nﬂez(tl Gy Use of six thinking hats Small sample size,
Our study 26 y) with high-risk skills training (six - o] rob[eml:tic sl model, multiple quasi-experimental
behaviors thinking hats) P variables measured design

rights

Abbreviation: MBSR, mindfulness-based stress reduction.

Table 2. Descriptive Results Related to Research Variables in the Two Experimental and Control Groups

Variables Mean +SD
Cognitive flexibility
Experimental
Peri test 43.92+2.69
Post test 5115 +1.62
Control
Peri test 43.46+2.40
Post test 44.231+2.04
Moral evolution and altruism
Experimental
Peri test 37.76 £3.29
Post test 39+1.91
Control
Peri test 40.46+3.45
Post test 39.61+2.39
Sexual rights
Experimental
Peri test 53.92£2.98
Post test 46.69 £5.25
Control
Peri test 4838 +£2.21
Post test 49.30+5.02

the components of cognitive flexibility, altruism, and
moral development. However, in the sexual rights scale,
the experimental group’s average score decreased from
the pre-test to the post-test. It is evident that the highest
average in the pre-test and post-test of the control group
was for the sexual rights variable (38.48 and 30.49,
respectively), while the lowest average was for moral
transformation and altruism (46.40 and 39.61,
respectively). In the experimental group, the highest
average in the pre-test was for the sexual rights variable
(92.53), and in the post-test, it was for the cognitive

Int ] High Risk Behav Addict. 2025;14(2): 158619

flexibility variable (15.51). The lowest averages were for
the moral transformation and altruism variables (76.37
and 69.46, respectively). Table 3 shows the results of the
multivariate analysis of variance related to the variables
of cognitive flexibility, moral development, altruism,
and sexual rights in the experimental and control
groups.

Based on the contents of Table 3, the significance
levels of all tests indicate that training in thinking skills
has increased the mean of at least one of the dependent
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Table 3. Results of ANOVA
Variables Value F Hypothesis df Error df P-Value Eta
Pillai trace 0.956 68.901 6.000 19.000 0.000 0.728
Wilk’s lambda 0.044 68.901 6.000 19.000 0.000 0.728
Hotelling trace 21758 68.901 6.000 19.000 0.000 0.728
Roy’s largest root 21.758 68.901 6.000 19.000 0.000 0.728
Table 4. Results of MANCOVA
Variables Sum of Squares df Ms F P-Value Eta
Cognitive flexibility 8.983 1 8.983 6.971 0.27 0.43
Moral development and altruism 21.226 1 21.226 5.012 0.05 0.13
Sexual rights 5.014 1 5.014 3143 0.1 0.26

variables (cognitive flexibility, moral development,
altruism, and sexual rights) in the experimental group
compared to the control group in the post-test phase (F-
value =19.000, significance level P < 0.001). To identify
the differences, the results of the MANCOVA analysis are
presented in Table 3.

The results obtained in Table 4 show that training in
broadening thinking skills is effective in increasing the
levels of flexibility, moral development, and altruism,
while reducing the level of sexual rights in adolescents
with high-risk addictive behaviors. According to these
findings, it is evident that training in broadening
thinking skills has improved cognitive flexibility by
0.43, moral development and altruism by 0.13, and
reduced sexual rights by 0.26 in adolescents with high-
risk addictive behaviors.

5. Discussion

The present study was conducted to investigate the
effectiveness of training in broadening thinking skills
on cognitive flexibility, moral development, altruism,
and sexual rights of adolescents with risky addictive
behaviors. The results showed that training in
broadening thinking skills can be effective in changing
the levels of altruism, moral development, and
cognitive flexibility. The findings of the present study
also indicated that training in broadening thinking
skills reduces individuals’ sexual rights in relation to
engaging in risky behaviors, as individuals who exhibit
risky addictive behaviors consider these behaviors to be
a sign of masculinity, strength, and sexual entitlement.
The findings of this study showed that engaging in risky
behaviors is due to individuals’ low flexibility and moral
development, and these individuals have low altruism.
These findings are consistent with the results of

FeldmanHall et al. (36), who stated that engaging in
risky behaviors indicates low altruism, low cognitive
skills, and low resilience in these individuals, who
consider engaging in risky behaviors as a form of sexual
rights to achieve the label of adulthood. The findings of
this study are also consistent with the reports and
findings of Vezina et al. (37), who stated that training in
thinking skills and self-awareness can significantly
reduce risky behaviors in addicted individuals.
Additionally, research by Wagner (38) shows that
adolescents who lack resilience and self-control skills in
stressful situations engage in addictive behaviors and
display significant physical aggression in difficult
situations.

The findings of this study also show that a lack of
cognitive skills and moral development makes a person
more susceptible to risky behaviors such as addiction. In
explaining this issue, it can be stated that people should
distinguish between immediate and long-term pleasure
to avoid risky behaviors such as drug use. These
individuals should also be able to respect others and
refrain from risky behaviors. In general, to achieve a
peaceful life away from everyday worries, we need to use
our thoughts and cognitive skills logically and correctly
(39). It seems that people with high cognitive skills are
more cognitively flexible and more resistant to
ambiguity. These findings are consistent with reports by
Zmigrod et al. (40) and Peters (41), which state that
people with high cognitive and intelligence skills have
more moral development and altruism than average
individuals. These people have a positive view of issues
(they are moral, more logical in terms of thinking, know
their sexual duties better, respect their sexual rights
better, and have high self-confidence) and actualize
multiple talents within themselves. Adolescents with
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cognitive skills are interested in justice and respect for
sexual etiquette and learn moral behaviors well (42).

Another finding of this study is that thinking skills
training was able to reduce sexual rights in individuals
and balance sexual self-concepts in those who have
experienced risky behaviors. The explanation for this
finding is that an adolescent who has been subjected to
authoritarian parenting from a family since childhood
uses a bullying and bold schema in adolescence to prove
themselves to others, which is a sign of adulthood and
power-seeking, leading to substance use or risky
behaviors. It also seems that individuals with high
sexual rights are bolder and more daring in expressing
their behaviors and are more likely to engage in risky
behaviors. These findings are consistent with the
reports of Scarpati and Pina (27), Kopetz and Orehek
(25), Sternberg (43), and Martin et al. (44). Livingstone
and Mason (45) state that the way parents treat children
regarding their sexual rights makes them more
prepared and risk-taking in society. That is, the more
parents prepare children to be aware of their sexual
rights, the more the child respects the rights of others.
On the other hand, Martin et al. (44) state that sexual
empowerment and risky behaviors such as substance
use and unsafe sexual activity in adolescents have
become a form of sexual entitlement to prove
masculinity and male power. This implies that sexual
empowerment and displaying power signify
independence from the family and the ability to deal
with problems through power and bullying. These
findings are also consistent with the reports of
Hodgdon et al. (46) and Greger et al. (47), who argue that
adolescents who experienced mistreatment from
parents often perceive their sexual entitlement as based
on bullying and sexual empowerment, making them
more likely to engage in antisocial behaviors and
substance use. Livingstone and Mason (45) also state
that in engaging in risky behaviors, one side shows a
high sexual entitlement based on power and bullying,
which emboldens them to engage in such behaviors.
When altruism is lost at school and the adolescent faces
failure from peers, the likelihood of risky behaviors
increases (48).

5.1. Conclusions

According to the research findings, it can be stated
that training in broadening thinking skills according to
Edward de Bono’s method can increase cognitive
flexibility and moral development while reducing
sexual rights based on risky addictive behavior. Due to
their scientific nature, these findings can be studied and
applied for therapeutic purposes and to advance the

Int ] High Risk Behav Addict. 2025;14(2): 158619

goals of organizations such as welfare, law enforcement,
family, education, and universities.
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