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Abstract

Objective: This study examined the efficacy of the cognitive restructuring health education (CRHE)
intervention in improving participatory learning in sexual and reproductive health classes among students at
a Nigerian public university.

Methods: The study employed a randomized pretest/posttest control group design involving 130
undergraduates from Federal University Oye-Ekiti, Nigeria. Participants were randomly assigned to either a
2-week intensive health education—based cognitive restructuring program (n = 65) or a waitlist control group
(n = 65). Interaction behavior was assessed at pretreatment, at post-treatment, and at a 6-week follow-up
using the 14-item Interaction Behavior Checklist (reliability = 0.85). Repeated-measures analysis of variance
(RM-ANOVA) was conducted to examine changes within and between groups across time, followed by
Bonferroni-adjusted post-hoc tests. Effect sizes were calculated using partial eta squared (np2), and Mauchly’s
test indicated no violation of sphericity.

Results: The repeated-measures ANOVA revealed significant main effects of group and time, as well as a
significant group x time interaction (p < .001). Partial eta squared (np2) values indicated moderate effect sizes
across the significant outcomes. Bonferroni-adjusted post-hoc analyses further confirmed that participants in
the CRHE group showed significantly greater improvements in interaction behaviors over time compared to
the waitlist group.

Conclusion: The CRHE intervention effectively enhanced participants’ interaction behaviors, demonstrating
its potential to promote active engagement in sexual and reproductive health classes.

Keywords: cognitive restructuring, health education, participatory learning, sexual health, reproductive
health
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Introduction

Reproductive health education plays a crucial role in shaping the well-being and future of individuals and
societies. When they receive accurate and comprehensive information on reproductive health, individuals can
make informed decisions about their sexual and reproductive lives, reducing the risks of unintended
pregnancies, sexually transmitted infections, and other reproductive health issues (Albert Sekhar et al., 2024).
Effective reproductive health education also promotes healthy relationships, gender equality, and respect for
human rights (World Health Organization, 2024). Moreover, it empowers adolescents and young adults to
navigate the challenges of growing up and transitioning into adulthood (Acufia Mora et al., 2019). As
adolescents navigate this critical phase of development, they require guidance and support to make informed
choices about their reproductive health, a situation that sets the stage for a discussion on the challenges of
providing reproductive health education in certain contexts (Okeke et al., 2022). Despite the benefits of
reproductive health education, the effective transmission of knowledge related to sexual and reproductive
health has always been a significant challenge, particularly in Nigeria.

Nigerian societies are predominantly conservative regarding issues relating to sexual and reproductive health
(Shiffman et al., 2018). Parents often find sharing knowledge relating to these matters with their children
uncomfortable, and the broader society views such discussions as taboo or even as an abomination (Adekoya
et al., 2024; Faccio et al., 2019). As a result, children are frequently left without guidance or accurate
information on these critical topics, with the assumption that they will naturally learn about them as they
grow older (O’Reilly et al., 2022; Ugwu et al., 2021). This approach, however, leaves a significant knowledge
gap, as young people are not provided with reliable sources of information and are left instead to knit together
their understanding from various sources that are often unreliable (Metzger et al., 2015). This cultural silence
surrounding sexual and reproductive health has significant implications for the health and well-being of
adolescents and young adults, making it a critical issue that requires attention and action (Tohit & Haque,
2024).

Schools, particularly colleges and universities, are ideally positioned to provide adolescents and young adults
with accurate and comprehensive information on sexual and reproductive health, filling the knowledge gap
left by societal taboos (Bashir et al., 2017). In Nigerian post-secondary institutions, though, this subject
matter is often not taken seriously, and, even when incorporated into the curriculum, it is frequently glossed
over or relegated to brief mentions in related subjects such as biology (Adekoya et al., 2024; Omoseebi, 2021).
The lack of emphasis on this critical topic is compounded by the fact that teachers themselves, as products of
the same culturally conservative environment, often struggle to teach sexual and reproductive health
education effectively (Emenike et al., 2023). This creates a cyclical problem, wherein the discomfort and lack
of expertise are perpetuated, leaving students without adequate access to reliable information (Uyagu &
Omoniwa, 2024). Consequently, the majority of students graduate from higher education institutions without
having acquired sufficient knowledge on sexual and reproductive health. This underscores the persistence of
this knowledge gap.
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The conservative nature of Nigerian society also affects students’ engagement and participation in
reproductive health education classes, leading to a lack of active involvement in the learning process
(Afolayan, 2021). This limited engagement makes it challenging for teachers to assess students’ understanding
of the subject matter, since participation and interaction are essential indicators of level of comprehension
and knowledge acquisition (Oviawe, 2020). Previous studies have consistently shown that students’ active
engagement and participation in the teaching-learning process are crucial for promoting deep understanding
and retention of instructional content. For instance, studies in science education highlight the importance of
interactive learning environments in enhancing student outcomes (Akhmadkulovna, 2024; Tomas et al.,
2015). Similarly, participation in class discussions has been linked to improved comprehension and
proficiency in language learning (Shawaqfeh et al., 2024). On the other hand, the absence of engagement and
participation makes it difficult for teachers to gauge students’ understanding and adjust their teaching
strategies accordingly, specifically in the context of reproductive health education (Adekola & Mavhandu-
Mudzusi, 2021).

The consequences of poor engagement and participation in sexual and reproductive health classes are far
reaching. Students who fail to engage actively with the material may not develop the necessary knowledge,
skills, and confidence for effective communication and interaction with others on these topics (Babayi &
Arshad, 2015). This is particularly concerning for students who aim to become reproductive health education
experts, as they would be expected to teach and counsel others on these sensitive issues (Goli et al., 2022).
Without adequate training and practice in communication and interaction, these future educators may
struggle to convey complex information in a clear and compassionate manner, ultimately affecting the quality
of content they provide (Hassan et al., 2024). Furthermore, the perpetuation of a culture of silence
surrounding reproductive health issues will continue to exacerbate the existing shortage of skilled
professionals equipped to address the reproductive health needs of the population (Obadina, 2023).

Empirical evidence shows that this culture of silence and discomfort in discussing sexuality and reproductive
health matters is deeply rooted in individuals’ cognitive and psychological dispositions (Ossai, 2024). This
suggests that addressing the underlying thought patterns and orientations toward reproductive health
education is crucial to fostering meaningful engagement and participation in related classes—in other words,
that cognitive restructuring is necessary for learners’ success.

Cognitive restructuring, a technique rooted in cognitive approaches developed by Aaron Beck and Albert Ellis,
involves identifying and challenging negative thought patterns and replacing them with more balanced and
constructive ones (Beck, 2011; Ellis, 1991). Beck’s cognitive therapy primarily addresses distorted thinking
patterns associated with mental health issues such as anxiety and depression, whereas Ellis’s rational emotive
behavior therapy (REBT) focuses on disputing irrational beliefs to promote adaptive emotions and behaviors.
Randomized controlled trials have demonstrated the effectiveness of cognitive restructuring in promoting
positive cognitive and behavioral change (Ciharova et al., 2021; Hu et al., 2018). In the context of reproductive
health education, cognitive restructuring may help learners overcome discomfort on this subject, engage more
effectively with the material, and develop a more positive and open-minded approach to learning (Joseph et
al., 2021). Building on this, this study adapted cognitive restructuring in the form of cognitive restructuring
health education (CRHE) and tested its efficacy in enhancing learners’ engagement and participation in
reproductive health classes.

The CRHE program integrates cognitive restructuring techniques with health education principles to address
the specific cognitive and emotional barriers that hinder engagement and participation in reproductive health
education. Unlike general cognitive restructuring, which is often used in therapeutic settings to address
broader mental health issues, CRHE is designed to focus on the unique challenges and misconceptions
surrounding sexual and reproductive health. CRHE aims to help learners identify and challenge negative
thought patterns, myths, and misconceptions about reproductive health, replacing them with accurate and
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empowering information. By so doing, CRHE seeks to enhance learners’ confidence, motivation, and
willingness to engage with reproductive health content, promoting more effective learning.

Universities play a vital role in empowering individuals with knowledge, skills, and critical thinking, enabling
them to navigate cultural barriers and become responsible members of society. As demonstrated earlier,
effective learning within these institutions relies on active interaction and engagement among students, which
enhances the acquisition of knowledge and skills. However, the sacredness and conservativeness around
discussions of sexual and reproductive health often create cognitive barriers that impede student interaction
and engagement. To address these challenges, cognitive restructuring emerges as a promising solution to
cognitive barriers. While cognitive restructuring has been successfully applied to various cognitive challenges
(Elvira et al., 2011; Sharma et al., 2024; Shikatani et al., 2014; Widyastuti, 2022), its use in sexual and
reproductive health education remains largely unexplored. This study aims to fill this gap by investigating the
effectiveness of CRHE in improving student interactivity and engagement in sexual and reproductive health
classes.

Literature Review

Conceptual Review of Sexual and Reproductive Health

Sexual health is a state of physical, emotional, mental, and social well-being in relation to sexuality (Hensel et
al., 2016). It encompasses various aspects of human sexuality, including sexual orientation, gender identity,
and sexual rights. Reproductive health, on the other hand, is a state of complete physical, mental, and social
well-being, not merely the absence of disease or infirmity, in all matters relating to the reproductive system
and its functions and processes (World Health Organization, 2018). This includes aspects such as family
planning, maternal health, and prevention of reproductive tract infections.

Sexual and reproductive health are closely linked, as they both relate to the well-being of individuals in
matters concerning their reproductive and sexual lives (World Health Organization, 2018). Effective sexual
health promotes healthy reproductive outcomes, while good reproductive health enables individuals to make
informed choices about their sexual lives.

Sexual and reproductive health is crucial for overall well-being, particularly in the Nigerian context, where
cultural and societal norms often hinder open discussions about sexuality (United Nations Population Fund,
2022). Ensuring access to comprehensive sexual and reproductive health education and services can improve
health outcomes, reduce maternal and infant mortality, and promote healthy relationships (Guttmacher
Institute, 2020). In Nigeria, where reproductive health challenges such as high maternal mortality rates,
teenage pregnancy, and HIV/AIDS prevalence persist, promoting sexual and reproductive health is essential
for achieving sustainable development and improving the quality of life for individuals and communities
(Federal Ministry of Health, Nigeria, 2017; Joint United Nations Program on HIV/AIDS, 2023).

Sexual and Reproductive in a Nigerian Context

In Nigerian society, sexual and reproductive health matters are often shrouded in secrecy and taboo (United
Nations Population Fund, 2022; World Health Organization, 2018). Society tends to view discussions about
sexuality and reproductive health as inappropriate, especially for children (Adekoya et al., 2024). Parents
often use indirect language when discussing these topics with their children, failing to convey meaningful
information (World Health Organization, 2018). As a result, children are left to learn about sexual and
reproductive health through informal means, often without beneficial guidance (Guttmacher Institute, 2020).
The lack of open discussion about sexual and reproductive health is not limited to families; many religious
centers and schools also fail to provide comprehensive education on these topics (Cense, 2019). In most
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Nigerian schools, sexual and reproductive health education is either glossed over or embedded in other
subjects without adequate emphasis (Federal Ministry of Health, Nigeria, 2017). Even in Nigerian
universities, where one would expect a more comprehensive approach, significant gaps exist in the provision
of sexual and reproductive health education (World Health Organization, 2018). The subject is often confined
to specific departments, and students may not engage openly in discussions due to deeply ingrained cultural
norms (Nwokocha, 2010). This cyclical pattern of silence and avoidance may perpetuate a lack of knowledge
and understanding about sexual and reproductive health, affecting the quality of manpower produced in these
fields.

Cognitive Barriers to Active Learning of Sexual and Reproductive Health

The reluctance of students to participate or engage actively in sexual and reproductive health classes can be
attributed to deeply ingrained cultural norms and backgrounds that view discussions about sexuality and
reproductive health as taboo (Somefun & Fayehun, 2024). This cultural context creates cognitive barriers such
as feelings of shame, embarrassment, and hesitation, which discourage students from openly discussing these
topics (Agu et al., 2024; Olajubu et al., 2025). Additionally, stigma and societal expectations continue to limit
adolescents’ access to and utilization of sexual and reproductive health information and services in Nigeria
(Odo et al., 2021). As a result, students may shy away from asking questions, sharing their thoughts, or
engaging in discussions, which hinders their ability to learn and understand critical information about sexual
and reproductive health (Emenike et al., 2023). This phenomenon highlights the need for interventions such
as cognitive restructuring that address these cognitive barriers.

Cognitive Restructuring

Cognitive restructuring is a core component of REBT, developed by Albert Ellis in the 1950s (Ellis, 1991).
While Aaron Beck independently developed cognitive therapy during the same period (Beck, 2011), REBT
specifically emphasizes identifying and disputing irrational beliefs to influence emotions and behaviors. The
central tenet of Ellis’s approach is that thoughts, feelings, and behaviors are interconnected and that
modifying maladaptive cognitions can lead to healthier emotional and behavioral outcomes. This theoretical
foundation underpins the adaptation of cognitive restructuring in CRHE, which seeks to improve learners’
engagement and participation in reproductive health education by addressing negative or uncomfortable
beliefs about the subject matter.

Cognitive restructuring has been widely used to address various health issues, including anxiety disorders,
depression, and posttraumatic stress disorder (Ciharova et al., 2021; Kaczkurkin & Foa, 2015; Mendes et al.,
2008). It has also been incorporated into cognitive-behavioral approaches to support behavior change, such
as smoking cessation (Garcia-Pazo et al., 2021). Cognitive restructuring has been applied in health education
and behavior change programs to improve motivation and adherence to healthy behaviors, such as increasing
exercise and reducing substance use (Astuti & Wangid, 2020; Larsen & Gibson, 2020). Despite evidence of its
effectiveness in these areas, no cognitive restructuring intervention has been specifically tailored to enhance
active engagement of students in learning environments, particularly for sensitive topics such as sexual and
reproductive health.

Purpose of the Study and Research Questions

The purpose of this study was to examine the efficacy of a CRHE program in enhancing interaction behaviors
of undergraduate students enrolled in sexual and reproductive health classes. Ten interaction behaviors were
initially measured (asking questions, answering questions, leading discussions, giving suggestions,
participating in group work, providing feedback, engaging in debate, sharing experiences, responding to
peers, and initiating discussions). For analytic purposes, these behaviors were combined to form a single
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composite interaction-behavior score representing overall classroom engagement. The independent variables
were group (CRHE versus control) and time (pretest, posttest, follow-up). The study examined the interaction
and main effects of group and time on the composite engagement score to address the following questions:

1. Do interaction behaviors vary depending on whether students belong to the CRHE experimental
group or the control group?

2. Does the effect of time on students’ interaction behaviors differ between those exposed to CRHE
and those in the control group?

3. Do students’ interaction behaviors change significantly over time (pretest, posttest, and follow-up),
regardless of group membership?

This study was further guided by the following null hypothesis:

The sociodemographic parameters (gender, level of study, religion, and age) do not significantly
moderate the relationship between CRHE and interaction behavior of the participants.

Methods

Research Design

We adopted a randomized controlled trial design to test the efficacy of CRHE in promoting active engagement
among university students in sexual and reproductive health classes. Participants were randomly assigned to
either the CRHE group that received the intervention, serving as experimental group, or the waitlist group
that served as the control group.

Participants

We recruited 130 students from the Department of Health Education, Federal University Oye-EKkiti, Nigeria,
who volunteered to participate by providing informed consent to take part in the 2-week intensive CRHE
program.

Context

Federal University Oye-EKkiti, like many Nigerian public universities, has recognized the critical need for
effective sexual and reproductive health education as part of its curriculum. This need is particularly pressing
given Nigeria’s struggles with various sexual and reproductive health issues, which require a well-trained
manpower base to champion public health campaigns and interventions. The university aims to equip
students with the knowledge and skills necessary to become this manpower base upon graduation. However,
despite efforts to integrate SRHE into academic programs, students often exhibit passive behavior in the
classroom, refraining from asking questions, engaging in discussions, or participating in other interactive
learning activities. This lack of engagement not only hinders their own learning but also compromises their
potential to become effective advocates for sexual and reproductive health issues after graduation. As a result,
the university faces a challenge in producing graduates who are adequately prepared to address the country’s
pressing reproductive health needs, due in part to cultural factors that create cognitive barriers to interaction
and discussion around these essential topics. Therefore, this study seeks to address this challenge by
implementing a CRHE intervention designed to enhance students’ active participation in the teaching and
learning of sexual and reproductive health education.
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Instrumentation

Interaction Behavior Checklist

We used an interaction behavior checklist (IBC) to collect data on undergraduate students’ participation in
sexual and reproductive health classes. The use of this observation checklist was deemed suitable, as it
allowed for direct and objective measurement of behaviors, reducing reliance on self-reported data that may
be subject to bias.

The IBC consists of two sections: Section A captures biodata, including age group, gender, level of study, and
group assignment (experimental or control), while Section B assesses interaction behaviors. The checklist is
designed to record the frequency of specific behaviors—such as asking questions, answering questions, and
engaging in discussions—allowing for quantitative analysis of participant interaction. For the purpose of
statistical analysis, the frequencies of the 10 interaction behaviors were aggregated to create a single
composite interaction behavior score representing overall classroom engagement.

To ensure the reliability of the IBC, we conducted a pilot study with a sample of students similar to the study
population. The pilot study used a test—retest method, where the same students were observed twice using the
IBC, with a 2-week interval between the test and retest. The reliability index was calculated using Cronbach’s
alpha coefficient, which yielded a value of 0.85. This indicates a high level of reliability, suggesting that the
IBC is a consistent and stable instrument for measuring interaction behaviors.

CRHE is an educational intervention adapted from cognitive restructuring techniques developed by both
Aaron T. Beck and Albert Ellis in the 1950s and 1960s (Beck, 2011; Ellis, 1991). While both approaches share
the principle that modifying maladaptive thoughts can improve emotions and behaviors, CRHE specifically
draws on Beck’s cognitive therapy framework, which was originally designed to help individuals identify and
challenge negative thought patterns, particularly in the treatment of depression and other mental health
disorders. In adapting these techniques for health education, CRHE was modified to focus on improving
students’ understanding and engagement in sexual and reproductive health. The intervention integrates
cognitive restructuring principles with health education content, promoting not only knowledge acquisition
but also critical thinking and active participation.

The CRHE intervention begins with an introduction to health concepts, providing foundational knowledge
about sexual and reproductive health. This section addresses common misconceptions and creates a safe
environment for open discussion. By establishing a clear understanding of health topics, participants feel
more comfortable engaging with the material, which is essential for fostering healthy attitudes and behaviors.

Following this introduction, participants are guided to identify negative thought patterns specifically related
to sexual and reproductive health. This process involves recognizing detrimental beliefs, such as stigma, fear,
and misinformation about sexuality, reproductive functions, and related health behaviors. By bringing these
negative thoughts to light, individuals can critically assess their beliefs and understand how such thoughts
influence their decisions regarding sexual and reproductive health. This awareness is crucial for challenging
and changing harmful attitudes, promoting a more positive and informed approach to sexual and
reproductive health decision-making.

The intervention then introduces cognitive restructuring techniques that empower participants to reframe
their negative thoughts. Participants engage in strategies such as positive affirmations, guided discussions,
and role-playing scenarios. These techniques help them practice healthier perspectives and develop the skills
to counteract negative thinking in real-life situations. By actively participating in these exercises, individuals
can learn to replace detrimental thoughts with constructive and supportive ones.
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To further solidify their learning, participants engage in practical exercises that apply cognitive restructuring
to real-life sexual and reproductive health scenarios. This hands-on approach allows them to develop coping
strategies for common challenges related to sexuality, reproductive decisions, and safe health practices. By
simulating these real-world situations, participants can practice their newly acquired skills in a safe setting,
ultimately promoting informed decision-making and positive behaviors regarding sexual and reproductive
health in their everyday lives.

Finally, the CRHE intervention emphasizes the importance of follow-up and reflection. Participants were
encouraged to share their experiences and insights with one another, reinforcing their learning and
commitment to positive health practices. This reflective component not only solidifies the knowledge gained
but also fosters a sense of community and support among participants, enhancing their overall experience and
encouraging ongoing engagement with health education. Through this comprehensive approach, CRHE
effectively equips students with the tools to navigate health-related challenges and cultivate a proactive
attitude toward their well-being.

Procedure

The protocol of this study was reviewed and approved by the institutional review board of Federal University
Oye-EKkiti. Participants were recruited for the study after the announcements circulated on departmental
email mailing lists. A total of 187 students who receive lectures in a course entitled Sex Education and Family
Living I and II indicated interest in participating in the program. Of these, 57 participants were excluded from
the study: 21 did not meet the eligibility criteria, 12 declined to provide consent, 14 would not be around to
take part during the holiday, and 10 were unable to take part due to undisclosed personal reasons. As a result,
130 participants were finally enrolled in the study.

We adopted a manual randomization procedure to allocate participants to either the CRHE intervention
group or the waitlist group. No participants withdrew from the study after enrollment, resulting in complete
pretreatment, post-treatment, and follow-up outcome assessment data for the 130 participants.

Once assured of confidentiality, we conducted classes at separate venues on sexual and reproductive health
and recorded participants’ interaction behaviors using the IBC. Records were made covertly to minimize
reactivity bias, specifically the Hawthorne effect (Beets, 2006; Harris & Lahey, 1982; Holman et al., 2015;
Paradis & Sutkin, 2017).

Following the pretest, participants proceeded with their scheduled holiday break of the first semester
2024/2025 academic session. Two weeks before the resumption of school, the experimental group returned to
receive the CRHE intervention, which aimed to enhance skills such as asking questions and providing
feedback. The timing of the holiday was strategically chosen to prevent contamination between the two
groups. Immediately upon school resumption and before participants could interact and share knowledge, a
posttest assessment was conducted, using the IBC, to collect data from both groups. A follow-up assessment
was conducted 4—6 weeks later to evaluate the sustainability of the intervention’s effects and to determine its
long-term impact on participants’ interaction behaviors.

Data Analysis

We conducted the data analysis using a multistep approach. Descriptive statistics were employed to
summarize the sociodemographic characteristics of the participants. A repeated measures analysis of variance
(ANOVA) was used to examine the effect of CRHE on students’ interaction behaviors at three time points
(pretest, posttest, and follow-up), with partial eta squared (n2) used in measuring the magnitude of the effect
(or effect size) of the CRHE in addition to statistical significance. To ensure the accuracy of the statistical
analyses, we assessed the assumption of sphericity of the test statistic through Mauchly’s test of sphericity,
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which yielded a nonsignificant result (Mauchly’s W = 0.952, p = .246), indicating no violation of the
assumption. Consequently, it can be inferred that the variances of the differences between all combinations of
the related measures were equal. Additionally, mean and standard deviation tables were used for descriptive
illustration of the frequency of each interaction behavior across the three time points and between the two
groups. Follow-up pairwise comparisons with Bonferroni adjustment were conducted to control for Type I
error due to multiple comparisons. This ensured that the significant differences observed across time points
within each group are statistically reliable. Furthermore, we conducted multiple regression analysis to test the
null hypothesis that sociodemographic factors do not significantly moderate the relationship between the
CRHE intervention and students’ interaction behaviors in sexual and reproductive health classes.

Results

Table 1 presents the sociodemographic characteristics of the study participants. The experimental group was
composed of 53.8% females (n = 35) and 46.2% males (n = 30), while the control group included 50.8%
females (n = 33) and 49.2% males (n = 32). In terms of study level, Year 2 students were slightly more
represented in the experimental group (30.8%, n = 20). Christianity was the predominant religion in both
groups, with 61.5% (n = 40) in the experimental group and 58.5% (n = 38) in the control group. The majority
of participants were aged 20 to 22 years, with 38.5% (n = 25) in the experimental group and 43.1% (n = 28) in
the control group. These similarities indicate that the groups are comparable.

Table 1. Sociodemographic Characteristics of Participants

Demographic variable Experimental group (n = 65) Control group (n = 65)
Gender
Male 30 (46.2%) 32 (49.2%)
Female 35 (53.8%) 33 (50.8%)
Level of study
Year 1 18 (27.7%) 20 (30.8%)
Year 2 20 (30.8%) 18 (27.7%)
Year 3 15 (23.1%) 12 (18.5%)
Final year 12 (18.5%) 15 (23.1%)
Religion
Christianity 40 (61.5%) 38 (58.5%)
Islam 25 (38.5%) 27 (41.5%)
Age group
16—19 years 15 (23.1%) 12 (18.5%)
20—22 years 25 (38.5%) 28 (43.1%)
23—25 years 20 (30.8%) 18 (27.7%)
26 years and above 5 (7.7%) 7(10.8%)

Table 2a presents the results of a repeated measures ANOVA, which revealed a significant interaction between
time and group, F(2, 256) = 6.78, p = .001, 2 = 0.05. Therefore, simple main effects were examined. There
was a significant main effect of group, F(1, 128) = 15.67, p < .001, 2 = .11, indicating that overall, students in
the CRHE group demonstrated higher interaction behaviors than those in the control group. A significant
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main effect of time was also observed, F(2, 256) = 25.34, p < .001, n2 = .17, indicating that interaction
behaviors changed significantly across the three assessment points. Follow-up pairwise comparisons with
Bonferroni adjustment, shown in Table 2b, were conducted to control for Type I error due to multiple
comparisons. The results showed that in the CRHE group, posttest scores (M = 63.2, SD = 6.4) were
significantly higher than pretest scores (M = 49.6, SD = 5.8; p < .001), and follow-up scores (M = 64.0, SD =
6.1) were also significantly higher than pretest (p < .001). No significant difference was observed between
posttest and follow-up (p = .745), indicating that the gains achieved immediately after the intervention were
maintained over time. In the control group, posttest (M = 52.3, SD = 6.5) and follow-up (M = 52.9, SD = 6.3)
scores did not differ significantly from pretest (M = 50.4, SD = 6.2; all p > .05), suggesting no meaningful
change in interaction behaviors without the intervention.

Table 2a. Repeated Measures ANOVA for Group and Time Effects on Interaction Behaviors

Source of variation F-statistic df p-value Partial n2
Group 15.67 1,128 <.001 0.11
Time 25.34 2,256 <.001 0.17
Group x time 6.78 2,256 .001 0.05

Table 2b. Follow-Up Pairwise Comparisons of Interaction Behaviors Across Time by Group
(Bonferroni Adjusted)

Group Comparison Mean Standard p-value Interpretation
difference error
CRHE  Posttest — pretest 13.6 2.2 <.001 Significant improvement

after intervention

CRHE  Follow-up — pretest 14.4 2.4 <.001 Improvement
maintained at follow-up

CRHE  Follow-up — posttest 0.6 1.9 745 No significant change;
gains stable

Control Posttest — pretest 1.9 1.8 .297 No significant change

Control Follow-up — pretest 2.5 1.9 .214 No significant change

Control Follow-up — posttest 0.6 1.5 754 No significant change

The data presented in Table 3 show the mean and standard deviation of various interaction behaviors for both
the control and experimental groups across pretest, posttest, and follow-up assessments. Notably, the
experimental group exhibited substantial increases in engagement behaviors, particularly in “Asked
questions,” where the posttest mean rose to 10.12 (SD = 3.12) from a pretest mean of 5.45 (SD = 2.35).
Similarly, “Participated in group work” increased from 10.56 (SD = 4.12) to 15.67 (SD = 5.01) in the
experimental group. In contrast, the control group demonstrated relatively smaller changes across all
measured behaviors, indicating that the improvements in engagement were specific to the CRHE
intervention.
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Table 3. Descriptive Statistics for Composite Interaction Behavior Score Across Groups and Time Points

Group Pretest mean (SD) Posttest mean (SD) Follow-up mean (SD)
Control 50.4 (6.2) 52.3 (6.5) 52.9 (6.3)
Experimental (CRHE) 49.6 (5.8) 63.2 (6.4) 64.0 (6.1)

Table 4 presents the results of the moderation analysis, examining how sociodemographic variables influence
the relationship between CRHE and interaction behavior. The analysis reveals that the interaction terms for
intervention and gender ( = -0.18, p = .046) and intervention and level of study ( = 0.22, p = .028) are
significant, indicating that these demographic factors moderate the effectiveness of the intervention on
interaction behavior. Conversely, the interaction terms related to religion and age group were not significant,
suggesting that these variables do not significantly impact effectiveness. Overall, these findings imply that the
effectiveness of the CRHE program may differ based on an individual’s gender and level of study but not
religion or age.

Table 4. Results of Hypothesis Testing on the Moderation Effect of Social Demographic Variables on the
Relationship Between CRHE and Interaction Behavior

Predictor B SE t p
Intervention 0.42 0.08 5.25 <.001
Gender 0.12 0.10 1.20 .23
Level of study 0.28 0.09 3.11 .002
Religion -0.05 0.08 -0.63 .53
Age group 0.15 0.10 1.50 14
Intervention x gender -0.18 0.09 -2.00 .046
Intervention x level of study 0.22 0.10 2.20 .028
Intervention x religion 0.08 0.09 0.89 .37
Intervention x age group -0.12 0.10 -1.20 .23

Note: B = coefficient, SE = standard error, t = t-statistic, p = p-value.

Discussion

The findings from our study provide strong evidence that the CRHE intervention effectively empowers
learners to participate actively in sexual and reproductive health classes. By enhancing skills such as asking
and answering questions, leading discussions, providing feedback, and engaging in debates, the CRHE helps
students overcome traditional beliefs that create cognitive barriers. This is a significant contribution to the
growing body of research exploring the effectiveness of innovative educational strategies in promoting active
engagement in sexual and reproductive health education.

The experimental group that received CRHE intervention demonstrated a steady, substantial, and statistically
significant improvement in engagement behaviors from pretest to posttest and follow-up assessments,
outperforming the control group at each evaluation point. This pattern of results aligns with previous studies
highlighting the effectiveness of structured health education programs. Generally, cognitive restructuring
programs have the capacity to decrease social anxiety, increase perceived ability to participate in social
discussions, and enhance assertiveness (Haynes-Clements & Avery, 1984). When effectively delivered and
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implemented, programs equipping young people with social skills can enhance their ability to engage in
discussions and decision-making about romantic and sexual relationships (Schaalma et al., 2004). For
instance, Hodges et al. (2000) found that targeted interventions significantly increased students’ positive
experiences and expectations during safe-sex discussions, leading to more positive evaluations and greater
willingness to participate in future safe-sex conversations (Hodges et al., 2000). Additionally, discussion-
based interventions have proven effective in reducing stigma and increasing willingness to adopt menstrual
health technologies in low-income settings (Castro & Mang, 2024).

Many other studies have shown the effectiveness of cognitive restructuring in various applications, including
engagement in sexual and reproductive health. For instance, Jangi et al. (2023) reported that integrating
cognitive behavioral therapy with sexual health education increased confidence among newly married women
in discussing sexual matters, enhancing their communication capabilities. Similarly, Aliero et al. (2023)
showed that cognitive restructuring counseling aimed at reducing bullying also improved students’ abilities to
ask questions and provide feedback. In another study, Hosseini et al. (2020) demonstrated that counseling
sessions effectively enhanced students’ communication skills essential for discussing sexual health.
Furthermore, Nsakala et al. (2014) found that participatory sex education in Kinshasa led to improved
knowledge and attitudes among adolescents, enabling them to engage actively in discussions about preventing
sexually transmitted infections, HIV/AIDS, and unwanted pregnancies. These studies collectively highlight
the effectiveness of cognitive restructuring in promoting interaction and participation in sexual and
reproductive health discussions.

Our findings indicate that gender and level of study are significant moderators in the effectiveness of the
intervention on interaction behavior. This aligns with previous research, which similarly identified gender as a
critical factor in determining program outcomes. For example, Lesperance et al. (2022) found that while
interventions benefited both genders, the magnitude of improvement was greater for female students.
Additionally, Becker et al. (2020) reported that participants’ years of education significantly moderated the
effectiveness of interventions aimed at enhancing cognitive abilities, reinforcing the importance of
educational background as a moderating factor. In contrast, our study found no significant effects for religion
and age group. This suggests that these variables do not impact the relationship between CRHE and
interaction behaviors. This differs from the findings of Sadore et al. (2024), who demonstrated that religion
plays a significant role in moderating health behaviors among women in maternal health contexts. Similarly,
Shah et al. (2015) noted that age influenced the effectiveness of dietary interventions, whereas our results did
not support such a finding for interaction behavior. In sum, while our study corroborates the importance of
gender and education, it diverges from previous research regarding the roles of religion and age.

Integration Into the Current Literature

The present study is an addition to the growing body of research on innovative teaching strategies in health
education, particularly in the realm of sexual and reproductive health. Previous studies have highlighted the
importance of active learning techniques in boosting students’ active engagement and improving educational
outcomes. However, a noticeable gap still exists in research specifically targeting CRHE, especially in low-
resource settings such as Nigeria.

Our findings align with existing research that underscores the effectiveness of interactive teaching methods in
fostering better learning environments. By demonstrating that CRHE significantly enhances participatory
learning and interaction behaviors, the study indicates that cognitive restructuring can effectively address the
challenges of engagement in health education.

Moreover, the results contribute to the ongoing discussion about culturally relevant teaching methods,
emphasizing the need for educational approaches that resonate with students’ backgrounds and experiences.
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This study not only highlights the importance of active participation in health education but also encourages
further exploration into how CRHE can be tailored and implemented across different educational contexts.

In summary, this research fills a crucial gap in the literature, providing strong evidence for the effectiveness of
CRHE in promoting active learning in sexual and reproductive health education while also suggesting
pathways for future studies to build on these findings.

Research Limitations

One major limitation of our study was that there was no control over participants’ external influences and
activities following the CRHE intervention during the 6-week follow-up period. Factors such as personal study
habits, social interactions, and access to additional health education resources may have varied significantly
among individuals, potentially impacting their interaction behaviors differently than what was observed in the
controlled classroom setting. While our findings highlight the effectiveness of the CRHE intervention, future
research could address this limitation by implementing controls, such as standardized follow-up sessions,
teacher training, and measuring relevant variables (e.g., prior knowledge and engagement levels), to enable
better statistical control and standardization across conditions.

Implications for Theory and Practice

The results lend support to the use of cognitive restructuring theories within educational contexts, especially
in health education. By showing that CRHE can boost participatory learning, this research enriches the
theoretical landscape of active learning strategies. It indicates that cognitive restructuring not only helps with
retaining knowledge but also encourages vital interaction behaviors, which are essential for effective learning
in intricate subjects such as sexual and reproductive health.

On a practical level, this study underscores the importance of educators adopting CRHE techniques in their
teaching methods. Training programs for teachers should emphasize building skills in cognitive restructuring
to create more engaging and interactive learning environments. Moreover, curriculum development should
focus on incorporating CRHE approaches to enhance student involvement and understanding of health
topics. The successful application of CRHE can act as a blueprint for other educational institutions,
particularly those in low-resource areas. By tailoring the intervention to local needs, educators can foster
active learning and boost health literacy among students. Overall, this study not only strengthens existing
theories about active learning but also offers practical insights for educators and policymakers who are
looking to improve health education outcomes.

Conclusion

Our research findings provide compelling evidence that the CRHE intervention significantly enhances
participatory learning and interaction behaviors among students in sexual and reproductive health education.
The integration of CRHE empowers students to challenge negative beliefs and misconceptions while it fosters
critical thinking and self-reflection. This innovative approach effectively engages participants, equipping them
with essential skills to navigate complex health issues and advocate for healthier practices within their
communities. Ultimately, our findings highlight CRHE’s potential as a transformative tool in health
education, promoting equity in health literacy and contributing to informed, active populations. The enhanced
engagement and communication skills developed through CRHE can significantly advance public health
initiatives and diversify health education practices globally.
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