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Conclusion: The integrated RH lesson materials in a PBP can
change a spectrum of sexual behavior among adolescents in
Tanzania. This study suggests school teachers and health workers
work together to facilitate RH lessons using PBP to enhance safe
sexual behaviors among adolescents for their healthy adulthood
and future investment.

Trial registration: Pan African Clinical Trial Registry identifier:
PACTR202009656160779..
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GEE Generalized Estimating Equation

HIV Human Immunodeficiency Virus

IRHC Integrated Reproductive Health Content
IRRC Institutional Research Review Committee
LBP Lecture-based Pedagogy

AOR Adjusted Odds Ratio

PBP Problem-Based Pedagogy

RH Reproductive Health

SAS Statistical Analysis Software

SD Standard Deviation

SRBBSES Sexual-risk Behavior Beliefs and Self-esteem Scale
SRH Sexual and Reproductive Health

STIs Sexually Transmitted Infections
Introduction

Adolescents represent a large cohort that determines a huge opportunity to transform the
social and economic fortunes in the globe if they are formed properly during the early
years of their lives (Chen, Brody, & Miller, 2022). Data on adolescents by United
Nations (2019) estimates that of the 7.2 (higher than that reported in 2010) billion
world population, 42% (over 3 billion) are younger than 25 years, 18% (1.2 billion) are
adolescents aged 10-19 years. About 88% of adolescents live in developing countries
whereby Sub-Saharan Africa (SSA) constitutes 18% of them. It is also projected that
by 2010-2030 the adolescent population in Sub-Saharan Africa will increase to 1.3
billion (UN, 2020). Tanzanian adolescents aged between 10 and 19 years account for
11,858,193 (23%) of the county’s population (N =51,557,365). Early adolescents (10-
14 years) make up 13% while late adolescents (15-19 years) make up 10% of the total
population respectively (MoHCDGEC, 2018).

A healthy adolescence stage is argued to determine healthy adulthood, which is associ-
ated with increased job market opportunities that are believed to increase productivity
rates (Chen et al., 2022). Increased productivity rates are claimed by scholars to have
the potentials of promoting economic growth and prosperity at the individual, family,
and national levels in the world (Tadjer, Lafifi, Seridi-Bouchelaghem, & Giilsegen,
2020). However, literature has noted that most adolescents are not developed appropri-
ately in their characters, identity, and social responsibilities (Lanari, Mangiavacchi, &
Pasqualini, 2020). The literature demonstrates that the adolescence stage energies
young people out of their control that need close attention from parents, teachers,
health care workers, and relatives (Mbachu et al., 2020).
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The majority of adolescents often demonstrate a sense that they are always right to
their desires and act regardless of how beneficial or hazardous they are to live (Moran
& Taylor, 2022). The stage characterizes them not only to be attention seekers but also
to demonstrate reckless behaviors including disputes with their parents, peers, teachers
at schools, and other people in families and or unsafe sexual behaviors (Kemigisha,
Ivanova, et al.,, 2019). Unsafe sexual behaviors among adolescents, for example, seem
to prevail around the globe (Seff & Stark, 2022). Unsafe sexual behaviors among adoles-
cents may include such manners as incorrect and inconsistent usage of contraceptive
methods, having multiple sexual partners, frequent sexual intercourse, drug abuse
before, or while having sexual activity, and or engaging in sexual intercourses for
money or material gain (Zou et al., 2022).

Adolescents are currently becoming sexually active before their 18th birthday having
to battle with unsafe sexual behaviors, teenage pregnancies, sexually transmitted infec-
tions (STIs), and school dropouts. Millanzi, Kibusi, and Osaki (2022) have exposed
that most adolescents take less negotiating power over safe sexual behaviors and find
themselves at a considerable risk of sexual exploitation. Early initiation of unsafe
sexual behaviors among adolescents is associated with early and unintended teenage
pregnancies (United Nations, 2020). Early and unintended pregnancies are also linked
with several adverse health outcomes such as new Sexually Transmitted Infections
(STIs) including Human Immunodeficiency Virus (HIV) (Sodré, Spindola, Rose, &
Martins, 2022).

Childbirth among adolescent girls exposes them to a risk of experiencing obstetric
complications before, during, and after delivery such as eclampsia, post-partum hemor-
rhage, fistula, and or premature death (Keats et al., 2022). Children born from an adoles-
cent girl are at risk of higher potential deaths, and low birth weights (Chavula, Svanemyr,
Zulu, & Sandey, 2021). Likewise, teenage pregnancies are associated with educational
outcomes such as interrupting schooling leading to school dropouts (Delprato &
Frola, 2022). Nevertheless, early and unintended teenage pregnancies are linked with
social and economic outcomes including endangering their future economic opportu-
nities such as reduced job market opportunities that would contribute to the economic
growth and prosperity at an individual level, family, and nation at large (Davidai, 2022).

Some scholars have linked unsafe sexual behaviors among adolescents with limited
formal and age-appropriate pedagogies used in facilitating SRH information and edu-
cations particularly in developing countries including Tanzania. The implementation
of innovative and age-appropriate pedagogies in facilitating SRH learning among adoles-
cents is argued to hold a potential of developing them with appropriate knowledge, self-
esteem, and assertiveness skills for safe sexual behaviors than merely the implementation
of conventional pedagogies such as lectures, discussions, and or buzzing (Zhang et al.,
2019). Innovative pedagogies used in facilitating SRH learning among adolescents,
appear to develop them with abilities, to make informed, reasoned, and responsible
decisions over sexual and reproductive health (SRH) issues than conventional pedagogies
can do (Keto, Tilahun, & Mamo, 2020).

Literature has shown that innovative pedagogies used in facilitating sexuality edu-
cation to adolescents have the potentials of enhancing their self-control over the urges
to engage in sexual relationships, marry young, and or have children at young ages
(Kemigisha, Bruce, et al., 2019). Developing adolescents under conventional pedagogies
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may imply that they will grow up misinformed about comprehensive SRH information
and its consequences remain common (Boonstra, 2021). To address such a pedagogical
gap, scholars and practitioners appear in the frontline in encouraging educators to
develop and adopt problem-based pedagogy (PBP) in facilitating various lesson materials
in schools (Kwan, 2019). The PBP is a learner-centered pedagogy that uses real-life or
hypothetically ill-structured problems as the motivator of learning among learners
(Utomo, Joyoatmojo, Yutmini, & Suryani, 2022).

The pedagogy can be implemented in two forms including using pure PBP (Introdu-
cing real-life problems to learners without using any other pedagogies such as lectures,
demonstrations, or role-play). Hybrid PBP is another form of PBP whereas the
problem is introduced to learners using PBP and any other pedagogies such as a
lecture. Facilitator-guided small groups are formed and opportunities are provided
among learners to resolve ill-structured and real-life problems by using their existing
knowledge, and experiences (Millanzi & Kibusi, 2020b). According to Wong and Kan
(2022) and Pyper (2021), PBP is effective in a diversity of learners in teacher-training pro-
grams, higher schools, elementary schools, and middle, and low-income countries.

The PBP is now practiced implemented in a variety of professional schools including
medicine, business administration, engineering studies, leadership education, architec-
ture, teacher education, nursing, chemical engineering, law schools, and social work dis-
ciplines. Though very few, available comparative scholarly works have demonstrated
pieces of evidence of the effect of PBP over the LBP in secondary school students’ learn-
ing behaviors by influencing them to take responsibility for their learning with minimal
support and guidance from facilitators. The work of Karimi et al. (2019) explored the
effect of PBP on improving health-promoting behaviors among girl students where
they found that the total girls’ health literacy was significantly improved (p <0.001)
with higher mean scores after intervention than girls in the control group did.

Students guided under PBP have been reported to be able to develop specific, relevant
problem-solving skills, life-long learning attitudes challenges handling skills, and com-
pletion of tasks in a real problem-driven environment (Kelly, Hyde, & Abdalla, 2022).
However, there is misguided knowledge as to whether improved curricula and pedago-
gical practice of the nature of PBP can work in facilitating SRH learning among adoles-
cents in ordinary level secondary schools in Tanzania (Millanzi & Kibusi, 2021). Scholars
(Baku, Agbemafle, Kotoh, & Adanu, 2018; Ivanova et al., 2019; Wanje et al., 2017) have
noted that parents, teachers, and health workers have a positive attitude towards STI
screening and the implementation of school-based sexual educational syllabus among
adolescents. However, they claim to experience trouble when they try teaching the
social and physiological parts of it by using conventional pedagogies such as lectures, dis-
cussions, demonstrations, storytelling, and or initiate communication with adolescents
about SRH matters.

Although the SRH content varies widely across schools, the outcry among stake-
holders links the permanence use of conventional pedagogies in Tanzania with the per-
manence facilitation of biological than the psychological SRH contents among
adolescents (Boti et al., 2019; Kemigisha, Bruce, et al., 2019). Topics such as the
human reproductive system and sexual health behavior are taught in the classroom
with great care and respect, taking into consideration the prevailing socio-cultural sen-
sitive issues. Furthermore, school teachers and health workers who are invited to



266 W. C. MILLANZI ET AL.

facilitate SRH learning among adolescents in schools, tend to make their own decisions
regarding what, how, and when to implement it, which is commonly facilitated by using
didactic pedagogies (Seidu et al., 2022).

The SRH lesson materials are argued to adopt more western lifestyle contents, pro-
blems, scenarios, which hardly reflect the existing contexts of adolescents (Boonstra,
2021). The noted SRH pedagogical situation may imply that there is no formal guideline
with pedagogical prescriptions to guide teachers, health workers, and other facilitators in
facilitating SRH learning among adolescents. In the same context, literature has exposed
that, the existing guidelines used in the country seem to lack robust prescriptions about
the coverage, dosage, timing, frequency, and its associated pedagogies to facilitate com-
prehensive and age-appropriate SRH lesson materials among adolescents (Petok &
Marecell, 2022).

Findings by Frimpong et al. (2021) for example have noted that teachers and or health
workers implement the existing curricula materials using conventional teaching and
assessment approaches as pedagogical bases in facilitating SRH learning among adoles-
cents. The permanence use of conventional pedagogies in school curricula, project, inter-
ventions, and other programs are argued here to lead to pedagogical inadequacies when
facilitating SRH learning among adolescents (Kemigisha, Ivanova, et al., 2019). On one
hand, to continue implementing SRH education programs via conventional pedagogies
may imply that teachers, health workers, and or other facilitators might continue experi-
encing challenges to assist adolescents to develop self-control over sexual temptations,
harassment, and peer/parental sexual pressure when they resort to using didactic peda-
gogies (Jacobs, 2022).

On the other hand, developing adolescents under conventional pedagogies may imply
that they will grow up misinformed about comprehensive SRH information and its con-
sequences remain common (Boti et al., 2019; Chavula et al., 2021). Therefore, this study
employed a randomized controlled trial (RCT) to test the effect of integrated RH lesson
materials in a PBP for shaping safe sexual behavior among adolescents in Tanzania. The
integrated RH lesson materials in a PBP that have been developed and tested in this study
are going to establish a strong bond and multidisciplinary collaboration and provide a
sustainable pedagogical guide for both teachers and health workers in facilitating RH
learning among adolescents in schools.

Using a PBP in facilitating SRH learning might enhance adolescents, teachers’ and
health workers’ abilities to discuss and facilitate the biological and psychological part
of the SRH lesson materials efficiently. This may help to empower adolescents with
informed, reasoned, and responsible decisions over sexual behaviors and thus, reduce
the rate of early onset of unsafe sexual behaviors among them.

Methods

Methods in this study were performed per Tanzanian University guidelines and regulations.

Study design, and location

The study employed a parallel randomized controlled trial (RCT) in Tanzanian ordinary
level secondary schools using a longitudinal design incorporating a multicenter approach
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from September 2019 to September 2020. Table S1 summarizes the study timelines
alongside study activities.

Study population

This study intended to investigate the full range of adolescents between 12 and 19 years in
Tanzania’s mainland. Adolescents between groups were matched in their ages, school
ownership (only government-owned schools), school level (only ordinary level secondary
schools), and years of study (Form I, II, and III) to assure their demographic character-
istic similarities before the commencement of the study.

Eligibility criteria

The set inclusion criteria such as being at ordinary level secondary school, age between 12
and 19 years, exposed to SRH lesson materials, being not recruited in other projects, and
informed consent were used to assess adolescents who suited to join the study. The prin-
cipal investigator and research assistants obtained written informed consent from adoles-
cents >18 years after briefing them about the aim, advantages, and roles throughout the
study. Additionally, written informed consents from adolescents <18 years were given
by parents or headteachers of the respective schools on behalf of adolescents’ parents
after a thorough communication with them or legally acceptable representatives. The
study excluded from four adolescents who were preparing themselves for their final
form four examinations. Form four is a level in the ordinary level secondary education
system in Tanzania in which students have to sit for the final national examination
before graduation and successfully enrollment to advanced levels (Form five and form six).

Sample size determination

The necessary sample of the study was determined by using G*Power computer software
program version 3.1.9.7 as recommended to be used in calculating the desired sample in
randomized controlled trials by previous studies (Brydges, 2019; Yakubu, 2018). On one
side, as indicated in Figure 1, the F-tests set at a statistical test of linear multiple
regression with fixed model and R2 deviation from 0 of a prior power of analysis was
used to determine the minimum sample size set at a err probability = 0.05, power (1 -
B err probability) = 0.80, and small effect size (Cohen’s d) =0.02 that was a statistical
power of the study.

On the other hand, as shown in Figure 2, with the critical F =1.89185, a calculated
minimum sample size was n=791. A predicted attrition rate of the desired sample
size was set at 10% (n=79). Therefore. The minimum desired sample size of this
study was 791 + 79 = 870 adolescents.

As indicated in Figure 3, sums of 660 (75.9%) out of 870 adolescents were recruited to
participate in the study. However, 210 adolescents were excluded due to different
reasons. Among them, 160 (76.2%) were form four adolescents students who were pre-
paring for their final national examination, 13 (6.2%) adolescents declined to join the
study, and 73 (34.8%) adolescents due to various health problems.



268 W. C. MILLANZI ET AL.

F tests - Linear multiple regression: Fixed model, R2 deviation from zero
Number of predictors = 9, « err prob = 0.05, Power (1- err prob) = 0.8
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Figure 1. The effect size that was used to calculate the total sample size of the study. Source: Study
Plan (2020).

The procedure of random allocation of schools

Twelve (12) public ordinary-level secondary schools (3 schools from each of the 4 sampled
districts) were randomly selected using a simple random sampling technique (by lottery
method). Via the use of three random allocation cards (each card was written the name
of the intervention such as pure PBP, Hybrid PBP, and LBP), immediately after baseline
assessment each independent researcher of the study (3 researchers) per district who
were labeled the names of schools, drew one out of three cards to identify the school
arms. A random numbers table sampling method was employed to achieve a proportion
of adolescents per school and class respectively. Criteria such as adolescents’ age were

critical F = 1.89185

0.8 1
0.6 1
0.4 1

0.2 1

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5
Figure 2. A critical value that was used to define the minimum sample size of the study. Source: Study
Plan (2020).
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Figure 3. Study flow diagram showing the recruitment of adolescents, their distribution by research
arms, and study timelines. Source: Study plan (2020).
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used to cluster adolescents at the class level into the early adolescence group (10-12 years),
middle adolescence group (13-16 years), and late adolescence (17-19 years).

Blinding procedure

The study employed a double-blinding design by not letting the research assistants and
adolescents know whether they were in a control or intervention group to minimize con-
tamination of information and the adjustment of an intervention. Moreover, the
outcome assessor and data analyst were also blinded to the study allocations.

Interventions

The interventions were implemented by 36 trained research assistants who were also
having expertise in reproductive health matters and or teaching experiences. Interven-
tions were implemented based on some comprehensive SRH theoretical guides for devel-
oping and adapting curriculum-based programs for adolescents (Kirby et al., 2011) and
PBP development and implementation frameworks from previous studies (Millanzi &
Kibusi, 2020a, 2021).
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Training of research assistants

Some research assistants were trained about the integrated RH lesson material in a PBP
(pure PBP and Hybrid PBP) and others about the standard RH lesson materials in an LBP
alongside their implementations later in September 2019. Sums of 36 research assistants
(18 assistants from Dodoma region and the other 18 assistants from Lindi region) with a
proportional distribution of 3 assistants from each sampled school, were trained on the
RH lesson materials, language, timing, pedagogical experiences, how to appraise the
material, and learners’ assessment pedagogies to familiarize them before implementing
it. By the end of the training, the skills of the research assistants on the implementation
of the RH lesson materials were verified to be adequate through role-plays and return
demonstrations.

Schedule and duration of the training about the integrated RH lesson materials
among research assistants

The principal investigator based on the negotiation and consensus reached with research
assistants made a schedule of training. Moreover, the principal investigator performed
the training of research assistants. The training was scheduled to be performed per
research arms for 12 days (Six days were used to train assistants at Lindi region and
the remaining six days were used to train assistants at Dodoma region). Assistants
assigned to each research arm (pure PBP, Hybrid PBP, and LBP) were trained indepen-
dently for two days of which the first day covered the theoretical part and discussions
(questions and answers) whereby the second day was for practices (demonstrations).

The theoretical part of the training covered issues about the structure of the RH
lesson materials, nature of the content, scope, dosage, timing, teaching and learning
organization, and teaching and learning experiences expected from research assist-
ants and adolescents respectively. The practical part of the training covered issues
around demonstrations of teaching and learning experiences that were prescribed
in RH lesson materials among research assistants. The practical part of the training
was flexible to repetitions to a saturation based on the requests from research
assistants.

The training was scheduled to commence at 8:00 am and end up at about 4:00 pm
every day alongside some breaks in between sessions as negotiated with research assist-
ants. Separate unoccupied rooms from one among sampled schools in a particular region
were used for training research assistants based on the permit from respective headtea-
chers. Research assistants from Lindi region (Lindi municipal council and Kilwa district
council) were trained first followed by those from Dodoma region (Dodoma city and
Kondoa district council).

Sums of twelve research assistants were trained successfully and were able to demon-
strate mastery in implementing the integrated RH lesson materials using pure PBP.
Moreover, another group of twelve assistants was trained successfully too and on assess-
ment, they were able to demonstrate mastery on the implementation of the integrated RH
lesson materials using Hybrid PBP. Nevertheless, the other twelve research assistants
were also trained successfully and managed to demonstrate mastery in implementing
standard RH lesson materials using an LBP.
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Descriptions of the interventions

As shown in Table 1. The intervention was conducted in a parallel design in 12 well-sep-
arated secondary schools in Lindi and Dodoma regions, Tanzania mainland. Three sec-
ondary schools were sampled from each of the four districts and were randomly allocated
to either pure PBP, Hybrid PBP, or LBP. The intervention aimed at empowering adoles-
cents to practice safe sexual behaviors such as delaying sexual debut, reducing the
number of sexual partners, staying faithfully, intention to negotiate condom use, and
saying ‘NO’ to unsafe sexual behavior. The interventions were delivered by trained
research assistants, one per study location. There were no important changes to the
methods of delivering the intervention after the commencement of the study.

Pure PBP group

Adolescents randomized to the pure PBP group received the same theoretical and prac-
tical concepts about SRH taught in the Hybrid PBP and control group but a pure PBP
(IRH content + PBP). Adolescents learned by face-to-face delivery method for a
maximum of 90 min per session a day and two sessions per week within four months.
Sessions were scheduled to be conducted during morning times (half-day sessions)
after some negotiations made with the head of the respective schools. The classrooms
were set for adolescents to sit in a round style to promote eye contact during presenta-
tions. The same facilitator who implemented the material, which would have led to an
unbiased interpretation of the results, evaluated the developed reporting checklist that
was strictly followed.

The pure PBP teaching and learning of SRH contents integrated classroom and take-
home activities whereas adolescents had to learn the contents in groups of 5-8 members.
The most intensive components of the content delivery and assessment models were par-
ticipatory, peer-assisted, inquiry, and peer-evaluation. There was no time devoted for
mini-lecture to either introduce problems to fill the gaps within the scenario that
appeared to be difficult for adolescents to solve on their own. Sessions commenced
with the presentation of a real-life or hypothesized problem in ill-structured scenarios
and puzzling pictures as a learning catalyst per each session.

Presentation of the problem was followed by the provision of a minimum of 30 min
for self-study about the problem among adolescents to explore and identify potential sol-
utions to solve it. Thirty minutes were then added for adolescents to share and discuss
their works within their groups of 5-8 members. Extra time was provided among
them to continue analyzing the problem and identify appropriate solutions to address
them as a take-home activity (Outside activities).

The session of the second day was for experience and knowledge sharing, discussions,
challenging information, and peer-evaluation. Adolescents in their groups had to
present their works in the entire class, defend, and address any queries from their col-
leagues before they are being peer-rated. At the end of each session, 2-5 adolescents
were randomly selected to share their experiences about the session including the teach-
ing and learning styles. Their shared experiences were saved and used during analysis.
The model of the session’s implementations continued the same to the end of an
intervention.
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Table 1. Descriptions of interventions per research arms.

Pure PBP

Hybrid PBP

LBP

Content

Facilitator

Learners

Strata of
adolescence
during learning

Facilitatory mode

Pedagogies

Session
commencement

Dose
Frequency

Time per session

Timing

Sitting plan

Group formation

Self-study

Time for group
works

Theoretical concepts and
practical skills about SRH
matters

12 trained research assistants
(3 per each sampled school
n =4) who were also having
expertise in SRH matters and
or teaching methodology

Adolescents enrolled in
ordinary level secondary
schools

Early (10-12 yrs.)

Middle (13-16 yrs.)
Late (17-19 yrs.)

Face-to-face

PBP + integrated RH lesson
materials in a PBP

Sessions commenced with
greetings followed by the
presentation of a real-life or
hypothesized problem in ill-
structured scenarios and
puzzling pictures as a
learning catalyst per each
session

Four sessions

One session per day with a
maximum of two sessions a
week, making a total of 8
sessions for four months

Ranging from 30 min to
90 min depending on the
amount of lesson materials,
teaching, and learning
activities

Sessions were conducted
during morning times (half-
day sessions) using biology
and civics subject clubs after
some negotiations made
with the head of the
respective schools

The classrooms were set for
adolescents to sit in a round
style to promote eye contact
during presentations

Adolescents had to learn the
RH lesson materials in a PBP
in groups of 3-5 or 8
members

Adolescents were provided a
minimum of 30 min for self-
study about the problem to
explore and identify
potential solutions to solve it

Thirty minutes were added for
adolescents to share and
discuss their works within
their groups of 3-5 or 8
members

Theoretical concepts and
practical skills about SRH
matters

12 trained research assistants
(3 per each sampled school
n = 4) who were also having
expertise in SRH matters and
or teaching methodology

Adolescents enrolled in
ordinary level secondary
schools

Early (10-12 yrs.)

Middle (13-16 yrs.)
Late (17-19 yrs.)

Face-to-face

PBP + LBP + integrated RH
lesson materials in a PBP

Sessions commenced with
greetings followed by the
presentation of a real-life or
hypothesized problem in ill-
structured scenarios and
puzzling pictures as a
learning catalyst per each
session

Four sessions

One session per day with a
maximum of two sessions a
week, making a total of 8
sessions for four months

Ranging from 30 min to
90 min depending on the
amount of lesson materials,
teaching, and learning
activities

Sessions were conducted
during morning times (half-
day sessions) using biology
and civics subject clubs after
some negotiations made
with the head of the
respective schools

The classrooms were set for
adolescents to sit in a round
style to promote eye contact
during presentations

Adolescents had to learn the
RH lesson materials in a PBP
in groups of 3-5 or 8
members

Adolescents were provided a
minimum of 30 min for self-
study about the problem to
explore and identify
potential solutions to solve it

Thirty minutes were added for
adolescents to share and
discuss their works within
their groups of 3-5 or 8
members

Theoretical concepts and
practical skills about SRH
matters

12 trained research assistants
(3 per each sampled school
n =4) who were also having
expertise in SRH matters and
or teaching methodology

Adolescents enrolled in
ordinary level secondary
schools

Early (10-12 yrs.)
Middle(13-16 yrs.)

Late (17-19 yrs.)

Face-to-face

LBP + standard RH lesson
materials

Sessions commenced with
greetings followed by a
facilitator providing
descriptions of the topic of a
particular session then
questions and answers

Four sessions

One session per day with a
maximum of two sessions a
week making a total of 8
sessions for four months

Ranging from 30 min to
90 min depending on the
amount of lesson materials,
teaching, and learning
activities

Sessions were conducted
during morning times (half-
day sessions) using biology
and civics subject clubs after
some negotiations made
with the head of the
respective schools

The classrooms were set for
adolescents to sit facing the
front of the class where a
facilitator was teaching

Adolescents learned standard
RH lesson material via the
facilitator-led method (no
groups)

Adolescents were not
provided a time for self-
study as they received RH
content through the
facilitator-led method

There was no time for group
works rather than questions
and answers that were
addressed among
adolescents and a facilitator
during the session

(Continued)
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Pure PBP

Hybrid PBP

LBP

Assignments

Class presentations

Adolescents’
evaluation

Mode of in-class
adolescents’
evaluation

Mode of end of
session
evaluation

Extra time was provided
among adolescents to
continue analyzing the
problem and identify
appropriate solutions to
address them as a take-
home activity to be shared
in the next session.

Adolescents in their groups
had to present their works in
the entire class, defend, and
address any queries from
their colleagues before they
are being peer-rated.

All adolescents received the
evaluation via pre-post-tests

Peer-rating + facilitator-rating
+ correction of
misinterpreted concepts

3-5 adolescents were
randomly selected to share
their experiences about the
session including the
teaching and learning styles

Extra time was provided
among adolescents to
continue analyzing the
problem and identify
appropriate solutions to
address them as a take-
home activity to be shared
in the next session

Adolescents in their groups
had to present their works in
the entire class, defend, and
address any queries from
their colleagues before they
are being peer-rated.

All adolescents received the
evaluation via pre-post-tests

Peer-rating + facilitator-rating
+ correction of
misinterpreted concepts

2-5 adolescents were
randomly selected to share
their experiences about the
session including the
teaching and learning styles

There was no extra time for
group works rather than
questions and answers that
were addressed among
adolescents and a facilitator
during the session

There were no class
presentations because there
were no group works or
assignments

All adolescents received the
evaluation via pre-post-tests
Facilitator-rating

There was no end of session
evaluation

Source: Study Plan (2020).

Hybrid PBP group

Adolescents randomized to the Hybrid PBP group received the same theoretical and prac-
tical concepts about SRH taught in the pure PBP and control group but the Hybrid PBP
(IRHC + Hybrid pedagogy + PBP). Moreover, all teaching and learning activities and pro-
cedures provided among adolescents in the Hybrid PBP group were the same as those pro-
vided among adolescents in the pure PBP group. An added portion to adolescents in the
Hybrid group was that they were provided with a minimum of 10-minutes mini-lectures
for introducing, and elaborating the problem in a scenario and to fill its associated gaps that
appeared to be difficult for adolescents to address on their own.

LBP (control group)

The study involved an active treatment concurrent control group design. Adolescents
randomized in the control group received the same SRH content as those in the pure
and Hybrid PBP received via the LBP (IRHC + LBP). Adolescents learned by face-to-
face delivery method for a maximum of 90 min per session a day and two sessions per
week within four months. Sessions were scheduled to be conducted during morning
times (half-day sessions) after some negotiations made with the head of the respective
schools. The classrooms were set for adolescents to sit in a round style to promote eye
contact during presentations. The same facilitator who implemented the material,
which would have led to an unbiased interpretation of the results, evaluated the devel-
oped reporting checklist that was strictly followed.

The most intensive components of the content delivery and assessment models were
teacher-led, questions and answers, and tests. Sessions commenced with a formal
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presentation of SRH terms, information and facts, concepts, pictures, and procedures fol-
lowed by questions projected by the facilitator to adolescents and answers from adoles-
cents. There was no time provided to adolescents for neither self-study, take-home
activities nor after each session’s evaluation (for sharing their experiences about the
implemented session). There were no important changes to the methods of delivering
the intervention after the commencement of the study.

Criteria for discontinuing or modifying allocated intervention

Adolescents who dropped out without or with notification to the researcher or assistants
at any point were discontinued from the study. Adolescents who requested to quit the
study were discontinued.

Strategies to improve adherence to the intervention

Roll calls were taken at both the beginning and end of each session of the intervention. After
each day’s session, adolescents were assigned simple works to do as homework to be shared
in the next session. Examples of simple works adolescents were assigned included preparing
storytelling about sexual coercions events encountered in life, finding real-life strategies to
solve a presented problem in a scenario, finding a more relevant source of information over
the provided ones, and or attaching meaning of the RH lesson materials in own body
changes. One of the secondary school teachers of each study center was involved to help
facilitate adherence and response rate of adolescents. Adolescents who adhered to the inter-
vention regimen were provided with either a notebook, ruler, pen, pencil, or a rubber.

Data collection instruments

The study collected primary data using 15 items pre-tested Sexual-risk Behavior Beliefs and
Self-esteem Scale (SRBBSES) adopted from previous studies (Fisher et al., 2018). Unis,
Johansson, and Sallstrom (2015), recommended the adopted instrument when a researcher
intends to assess sexual behavior among young people. The items had ‘Yes-No’ responses
of which “Yes’ had a value of 1 point while the No’ response had a ‘0’ point. For sexual
behavior Yes’ response represented the presence of any of the mentioned sexual behavior
in an item whereas ‘No’ represented no sexual behavior. Items were statistically trans-
formed to compute a new end-point variable, which was dichotomized into ‘Yes’ (reported
sexual behavior) and ‘No’ (did not report any sexual behavior). The study adhered to
research ethical issues that would occur among recruited adolescents. For example, adoles-
cents who reported to have been coerced to have sexual intercourse with someone in the
past 12 months or within the time of the study (n=11), his/her information was kept
securely and confidentially, reported to the headteacher of the respective school and
then linked to the hospital services to health checkups and treatment if required.

A sample of items included in an SRBBSES

1. Some young people have a boy or girlfriend whom they trust and have sex with him/
her. Have you ever had sexual intercourse in your whole life with someone you love
and trust?
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2. Some young people are forced to have sexual intercourse against their will by a boy/
girlfriend, a stranger, a relative, or an older person. Has this ever happened to you
with any of the mentioned people?

3. Some young sexual partners use contraceptives such as condoms to avoid a preg-
nancy. Have you or your partners do this?

4. Some young people are forced or willingly watch sexual videos or photos through
different media such as smartphones, the internet, magazines, movies, cinema, and
or Television. Has this ever happened to you?

5. Some young people receive money or gifts in exchange for sexual intercourse. Has this
ever happened to you?

6. Some people experience genital sores, bruises, rashes, or ulcers that need treatment.
Has this ever happened to you during the past12/6 months?

7. Some people experience bad-smelling and abnormal genital discharge (Bloodstained
or pus) that need to be treated. Has this ever happened to you during the past 12/6
months?

Validity of the research tools

The questionnaires were anonymously filled after being translated from English into the
Swahili language to facilitate understanding of the items among adolescents. The inter-
rater design revealed a content validity index of >0.8 and face validity of >95% which
were highly recommended by previous studies (Shi, Mo, & Sun, 2012).

Reliability of the research tools

The questionnaires were pretested among 240 adolescents to determine a Cronbach’s
alpha for their internal consistency reliability. Exploratory factor analysis was first per-
formed for data reduction to get high weighed items above the suggested statistical
thresholds (>0.3) as recommended by authors from previous studies (Hajjar, 2018;
Lima, Barreto, & Assuncdo, 2012; Taherdoost, Sahibuddin, & Jalaliyoon, 2014; Ul
Hadia, Abdullah, & & Sentosa, 2016). The correlation coefficient was set at a cut-off
point of >0.30 whereas, the Kaiser-Meyer-Oklin (KMO) value of >0.05 and p <0.05
was used to assess sampling adequacy and was set at a cut-off point of >0.60. Moreover,
Bartlett’s test of sphericity was used to support the factorability of the correlation matrix
and examine whether the original data were appropriate for factor analysis.

Sums of 15 items for sexual behavior were subjected to the factor analysis. The suitability
of data for factor analysis was assessed whereas, an inspection of the correlation matrix
revealed the presence of coefficients of <0.30. The KMO was 0.603, which was approximately
equivalent to the cut-off point of 0.6; p < 0.05, and Bartlett’s test of sphericity was statistically
significant [(x2 = 5281.036 (2278); p < 0.01)]. A Cronbach Alpha was significantly above the
recommended measurements (0.823; M = 10.60 + 6.159; variance = 37.937).

Data analysis

Data were analyzed using SAS computer software program version 9.4. The main analyti-
cal strategy to minimize bias, missing data, and inequality of information that would
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occur during the allocation of adolescents to the intervention groups and lost to follow-
ups, the intention-to-treat analysis opted. Descriptive analysis was used to establish
sociodemographic characteristic profiles of adolescents alongside the proportions of
sexual behaviors against them. Inferential statistics were determined through Differ-
ence-in-difference (D-I-D) analysis by comparing changes in outcomes over time
between the population involved in the intervention and the population that is not
(the control group).

The generalized estimating equation (GEE) model accounted for the repeated
measures of the outcome variables that were opted to determine the effect of interven-
tions on adolescents’ sexual behaviors. The general fixed effect D-I-D GEE model was
presented using the following equation:

1)Whereas the chance of having outcome for subjects with characteristics x at time t,
Time is a dummy variable for a period, equal to 1 when the outcome measurement was
made in the post-period (end-line) and 0 for baseline measurements. Treatment is a
dummy variable for subject treatment arm membership. The composite variable
Time* Treatment is the interaction between time and treatment. In the model above,
the parameter P, represents the intercept, the log odds of having an event of interest
in the Control treatment arm at the baseline measurement. The f; is the change in log
odds (log odds ratio) of having an event of interest in the Control treatment arm
between baseline and end-line.

The parameter B, indicates the difference in log odds of having an event of interest
between the treatment and Control treatment arm at baseline, whereas the coeflicient
Bs (Interaction) measures the difference in slopes between the two treatment arms
(Hybrid PBP versus Control or Pure PBP versus Control). Sociodemographic character-
istic profiles of adolescents were controlled during analysis to discriminate the effect of
integrated RH lesson materials in a PBP on sexual behaviors among them. The D-I-D
GEE model presented above does not mean that it differs significantly from a more con-
ventional GEE approach to regression. It is just a specification used in this study.

Ethics statement

Ethics approval and consent to participate: all methods were carried out by relevant
guidelines and regulations: approved by the University of Dodoma (UDOM) Insti-
tutional Research Review Committee (IRRC). Ethics Clearance to reach schools:
approved by education officers of the respective schools in the sampled study locations.

Results

Figure 4 indicates that the attrition rate among adolescents in the pure PBP was 2.8%,
while in the Hybrid PBP was 3.7% and the LBL group was 8.2%.

Adolescents’ sociodemographic characteristics profiles by research groups

Table 2 indicates that the mean age of the adolescents was 15+ 1.869 years with a
minimum of 12 years and a maximum of 19 years. The most dominating age group
was 13-16 years with 72.5% (n =103) of adolescents were found in a pure PBP, 66.5%
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(n=125) in a Hybrid PBP and 73.5% (n = 233) in a LBP group. Female adolescents were
many (57.5%) between groups compared to males with 58.5% (n = 83) of female adoles-
cents in a pure PBP, 58.5% (n=110) in a Hybrid PBP and 56.5% (n=179) in a LBP
group. On the other hand, 58.3% (n =377) of adolescents were sexually active by enga-
ging in at least one unsafe sexual behavior including sexual relationship (39.9%), sexual
intercourse (5.7%) multiple sexual partners (8.7%), and condom use (4.0%).
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Figure 4. Study flow diagram indicating adolescents’ adherence to the interventions and lost to
follow-ups by research arms throughout the study timelines. Source: Study plan (2020).
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The proportions of adolescents’ sexual behavior between groups across the
study timelines

Findings of the GEE descriptive statistical analysis model in Figure 5 indicate that the
proportions of adolescents’ sexual behavior were significantly similar at baseline.
However, the majority of adolescents in the pure PBP intervention (26.3%) demonstrated
a significant decrease in sexual behavior followed by adolescents in the Hybrid PBP inter-
vention (30.9%); against their counterparts in the LBP group who demonstrated a high
proportion of engaging in unsafe sexual behaviors (54.9%).

Proportions of adolescents’ sexual behavior by sexual indicators between
groups over the study timelines

Table 3 shows that there was no significant difference in the indicators of baseline sexual
behavior between groups (x° =2.331; p > 0.05). However, the findings of the 6-months
post-intervention show a significant decrease in adolescents’ sexual behavior and its
associated indicators by 7.89% (from 49.46% at baseline to 41.57% at end-line)
(XZ: 12.672; p<0.01). Sums of 41.57% (n=259) of adolescents (pure PBP =26.27%,
Hybrid PBP =30.85% and LBL group = 54.89%) were sexually active within 6-months
after the commencement of the study. They engaged in at least one unsafe sexual behav-
ior including sexual relationships (28.89%), sexual intercourse (6.26%), multiple sexual
partners (4.33%), and low use of a condom (2.09%). Findings may imply that the

Percent

Baseline After three Months After six Months

Follow-up Time

@ ‘Lecture Group @ Hybrid PBL Pure PBL

Figure 5. Proportions of adolescents’ overall sexual behavior between groups across the study time-
lines. Source: Filed data (2020).
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Table 2. Adolescents’ sociodemographic characteristics profiles by research groups (n = 660).

LBP group Hybrid PBP Pure PBP Chi-square
Variables N=317 N=188 N=142 (p-value)
Age (years)
Mean =15 £ 1.869
Min=12
Max =19 n(%) n(%) n(%)
Age group (years) 5.54(0.2367)
10-12 31(9.39) 18(9.57) 9(6.34)
13-16 243(73.64) 125(66.49) 103(72.54)
17-19 56(16.97) 45(23.94) 30(21.13)
Birth order 1.64(0.4415)
First born 208(63.03) 128(68.79) 92(64.79)
Last born 122(36.97) 60(31.91) 50(35.21)
Sex 0.27(0.8739)
Female 169(51.21) 110(58.51) 83(58.45)
Male 161(48.79) 78(41.49) 59(41.55)
Religion 17.75(0.0001)
Christian 123(37.27) 41(21.81) 34(23.94)
Muslim 207(62.73) 147(78.19) 108(76.06)
Orphan 0.61(0.7374)
No 283(85.76) 168(89.36) 130(91.55)
Yes 47(12.24) 20(10.64) 12(8.45)
Class 25.70(<0.0001)
Form | 173(52.42) 71(37.77) 44(30.99)
Form Il 62(18.79) 56(29.79) 56(39.44)
Form llI 95(28.79) 61(32.45) 42(29.58)
Any disability 8.20(0.0165)
No 319(96.67) 177(94.15) 130(91.55)
Yes 11(3.33) 11(5.85) 12(8.45)
Parent disability 0.34(0.8446)
No 318(96.36) 181(96.28) 137(96.48)
Yes 12(3.64) 7(3.72) 5(3.52)
Father education 14.08(0.0287)
No formal Ed. 55(16.67) 48(25 53) 45(14.2%)
Primary 137(41 .52) 64(34.04) 134(42.3%)
Secondary 83(25.15) 51(27.13) 83(26.2%)
Collage/university 55(16.66) 25(13.30) 55(17.4%)
Mother education 4.11(0.3125)
No formal Ed. 91(27.58%) 50(26.6%) 84(26.5%)
Primary 1 79(54.24%) 87(46.3%) 1 50(47.3%)
Secondary 37(11.21%) 13(6.9%) 19(6.0%)
Collage/university 23(6.97%) 38(20.2%) 64(20.2%)
Occupation of Father 0.37(0.8453)
Self Employed 265(80.31%) 157(83.5%) 129(90.8%)
Employed 47(14.24%) 22(11.7%) 7(4.9%)
Not working 18(5.45%) 9(4.8%) 6(4.2%)
Occupation of Mother 0.19(0.9437)
Self Employed 285(86.36%) 154(81.9%) 120(84.5%)
Employed 23(6.97%) 14(7.4%) 2(1.4%)
Not working 22(6.67%) 20(10.6%) 20(14.1%)
Living with 15.53(0.0165)
Both Parents 214(64.85) 94(50.0) 92(64.79)
Father only 17(5 15) 1(5.85) 9(6.34)
Mother only 47(14.24) 29(15.43) 18(12.68)
Relatives 52(15.76) 54(28.72) 23(16.20)
Family type 4.21(0.1216)
Nuclear Family 188(56.97) 92(48.94) 67(47.18)
Extended Family 142(43.03) 96(51.06) 75(52.82)
Household head 22.03(0.0002)
Father 249(75.45) 132(70.21) 129(90.85)
Mother 45(13.64) 26(13.83) 5(3.52)
Relative 36(10.91) 30(15.96) 8(5.63)

(Continued)



280 W. C. MILLANZI ET AL.

Table 2. Continued.

LBP group Hybrid PBP Pure PBP Chi-square
Variables N=317 N=188 N=142 (p-value)
Age (years)
Mean =15 £ 1.869
Min=12
Max =19 n(%) n(%) n(%)
Parent-adolescent SRH communication 0.16(0.9240)
No 243(73.64) 139(73.94) 105(73.94)
Yes 87(26.36) 49(26.06) 37(26.06)
Traveled in last 12 months 3.16(0.2055)
No 133(40.30) 64(34.04) 49(34.51)
Yes 197(59.70) 124(65.96) 93(65.49)
Parent Financial protection 4.84(0.0887)
Yes 118(35.76) 59(31.38) 37(26.06)
No 212(64.24) 129(68.62) 105(73.94)
Social cohesion 0.05(0.9767)
Yes 243(73.64) 139(73.94) 105(73.94)
No 87(26.36) 49(26.06) 37(26.06)
Sexual Ideology 13.49(0.0012)
Negative 226(68.48) 135(71.81) 119(83.80)
Positive 104(31.52) 53(28.19) 23(16.20)
Media Exposure 0.63(0.7313)
Yes 322(97.58) 185(94.40) 141(99.30)
No 8(2.42) 3(1.60) 1(0.70)
Drugs Exposure 1.24(0.5378)
Yes 48(14.55) 23(12.23) 15(10.56)
No 282(85.45) 165(87.77) 127(89.44)
Sexual behavior 2.331(0.1864)
Never 147(46.37) 77(40.96) 46(32.39)
Sexual relationship 107(33.75) 85(45.21) 66(46.48)
Sexual intercourse 17(5.36) 11(5.85) 9(6.35)
Multiple sexual partners 34(10.73) 9(4.79) 13(9.15)
Condom use 12(3.79) 6(3.19) 8(5.63)

Source: Filed Data (2020).

intervention demonstrated a significant effect on shaping safe sexual behavior among
adolescents.

Empirical based parameter estimates (B) and odds ratio (OR) of the adjusted
GEE for D-I-D analysis of the overall sexual behavior among adolescents

At baseline, the proportion of adolescents involved in sexual behaviors was not signifi-
cantly different between groups (p > 0.05). However, the post-test findings in Table 4
show that the magnitude of the D-I-D Odds ratio (AOR) for Hybrid PBP was (AOR =
0.30; P<0.01; 95%CI: 0.1398, 0.5559). This implies that the proportion of adolescents
engaged in sexual behaviors decreased at a higher rate from baseline to end-line in the
Hybrid PBP group as compared to adolescents in the control group.

Similarly, there was a significantly higher decrease in the proportion of adolescents
involved in sexual behaviors moving from the baseline to end-line among adolescents
in the Pure PBP group compared to those in control (AOR =0.30; p <0.01; 95%CIL:
0.1386, 0.5487). The decrease of sexual behaviors was observed to be statistically signifi-
cant by the study timelines among adolescents exposed in the pure PBP (AOR = —1.2148;
p <0.01; 95%CI: —0.0899, —3.4583) and those in the Hybrid PBP (AOR = —1.2125; p <
0.01; 95%CI: —0.9389, —3.3436) against adolescents in the control group. Thus, the
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Table 3. Proportions of adolescents’ sexual behavior and its associated sexual indicators between

groups.
LBP Hybrid PBP Pure PBP

N=330 N=188 N=142 Chi-square
Variables n(%) n(%) n(%) (p-value)
Baseline n = 647
Sexual behavior (48.48%) 2.331(0.1864)
Never 164(49.70) 88(46.81) 75(52.82)
Sexual relationship 117(35.45) 75(39.89) 37(26.06)
Sexual intercourse 20(6.06) 11(5.85) 9(6.34)
Multiple sexual partners 17(5.15) 8(4.26) 13(9.15)
Condom use 12(3.64) 6(3.19) 8(5.63)
6-months n = 623 LBP Hybrid PBP Pure PBP

N =304 N=181 N=138

n(%) n(%) n(%)
Sexual behavior (42.22%) 12.672(0.0001)
Never 137(45.11) 125(69.15) 102(73.73)
Sexual relationship 114(37.5) 41(2.27) 25(18.12)
Sexual intercourse 29(9.54) 6(3.31) 4(2.98)
Multiple sexual partners 20(6.58) 2(1.10) 5(3.62)
Condom use 4(1.32) 7(3.87) 2(1.45)

Source: Field data (2020).

integrated RH lesson materials in a PBP had a significant positive effect on reducing the
proportion of sexual behaviors among adolescents in ordinary level secondary schools
than the LBP.

Discussion

The interventions (pure PBP and Hybrid PBP) demonstrated a significant effect on self-
reported sexual behaviors over the control group (LBP). The effect probably would be
fueled by the nature of integrated RH lesson materials in a PBP because the implemen-
tation of the reproductive lesson materials started with facilitating biological materials
followed by the psychological materials by the style of introducing problem first then
learning process. The adopted theory and model would also catalyze self-directed and
small group learning in the round table style among adolescents that are the require-
ments of active and inquiry learning for behavioral outcomes. The prescribed PBP
lesson materials used real-life and hypothetical scenarios, illustrations, and outside activi-
ties to motivate adolescents to learn and therefore make them blend their classroom
learning activities to real-life problem-solving skills.

The integrated RH lesson materials in a PBP were prototyped first through the invol-
vement and frequent consultations with experts in curriculum development, SRH, and
teaching. The prototyping process would assure adolescents get age-appropriate SRH
lesson materials, in the right dose, frequency, and time to enhance the development of
intentions for safe sexual behaviors. The trained research trainers who also had expertise
in SRH matters and or teaching did the implementation process of integrated RH lesson
materials in a PBP by using a prescribed facilitator guide that was developed by the prin-
cipal investigator. The use of trained research trainers would control intervention bias
from the principal investigator and thus, make clear discrimination of the effect of the
pure PBP and Hybrid PBP over the LPB. However, the effect of the intervention was sig-
nificantly prominent with the use of Hybrid PBP than pure PBP over the LBP.
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Table 4. The effect of integrated RH lesson material in a PBP on sexual behavior among adolescents.

Variable Estimate (B) Standard Error 95%(Cl p-value
Intercept 5.2883 0.1867 Low Up 0.0001
Time
End-line (After 6 Month) 2.2684 0.1548 1.0981 5.5113 0.0001
Mid-line (After 3 Month) 0.2738 0.1401 0.0793 0.4967 0.0682
Baseline Reference
Treatment
Hybrid PBP 0.2748 0.1876 0.1025 0.4296 0.1428
Pure PBP 0.0165 0.2046 —0.1558 0.1984 0.9357
LBP Group Reference
Religion
Christian 0.3707 0.1293 0.1439 0.6916 0.0041
Muslim Reference
Class
Form | Reference
Form Il —0.0341 0.1470 —0.0089 —0.1298 0.8166
Form IlI —0.0300 0.1373 —0.0057 —0.1009 0.8270
Disability
No Reference
Yes 0.2154 0.2940 0.0947 0.4209 0.4639
Father education level
No formal education Reference
Primary 0.1023 0.1657 0.0129 0.3593 0.5371
Secondary —0.0002 0.1791 —0.0001 —0.0098 0.9993
Collage/university 0.2610 0.2163 0.1992 0.3542 0.2277
Living with
Both Parents Reference
Father only 0.3403 0.2373 0.1924 0.5393 0.1515
Mother only 0.4478 0.2074 0.1342 0.6034 0.0308
Relatives 0.4784 0.1854 0.1387 0.6320 0.0099
Household head
Father Reference
Mother —0.0300 0.2257 —0.0095 —0.0523 0.8943
Relative —0.2294 0.2387 —0.0985 —-0.4329 0.3366
Sexual Ideology
Negative Reference
Positive —0.0265 0.1310 —0.0078 —0.1485 0.8397
Time*Treatment
Time* Hybrid PBP —1.2125 0.2763 —0.9389 —3.3436 0.0001
Time* Pure PBP —1.2148 0.3241 —0.0899 —3.4583 0.0002
Variables D-I-D Coefficient
D-I-D Label Estimate Std. Error p-value
Hybrid PBP vs LBP 0.30 0.0822 0.1398 0.5559 0.0001
Pure PBP vs LBP 0.30 0.0962 0.1386 0.5487 0.0002
Hybrid PBP vs Pure PBP 1.00 0.3658 0.9843 2.8971 0.9950

Source: Field data (2020).

The effect of Hybrid PBP over the pure PBP would probably be more prominent
because trained research trainers would implement the PBP material more comfortably
as it involved lecturing (common pedagogy) than it has been with the use of pure PBP
alone (New to them). Combining Lecture (common pedagogy) and PBP would make
it easy for the trainers and adolescents to adopt new learning environment than it has
been with the use of Pure PBP alone. The sustainability of the effect of pure PBP and
Hybrid PBP on self-reported sexual behaviors among adolescents was significantly pro-
minent at six months of follow-up against the control (LBP). This means that the reten-
tion span of self-reported sexual behaviors among adolescents is six months before being

exposed to new training.
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The six-month retention span would be attributed to an active engagement of ado-
lescents in solving real-life and or hypothetical problems, illustrations & scenarios.
With this remark, the study findings provide robust evidence that the interventions
(pure PBP and Hybrid PBP) were significantly more effective in enhancing adolescents’
self-reported intentions to practice safe sexual behaviors than the LPB group did. Inline
of findings on adolescents’ sexual behaviors observed in this study, some previous
studies for example Alabi and Oni (2017), Landry, Turner, Vyas, and Wood (2017),
and Kazdouh, El-ammari, Bouftini, Fakir, and Achhab (2019) in Nigeria, the United
States, and Morocco respectively, argued that many adolescents initiate unsafe sexual
behaviors very early in the course of their lives. Factors such as exposure to media
have been mentioned to have the potentials of catalyzing unsafe sexual behaviors
among adolescents. Moreover, media have been critiqued to disseminate uncontrolled
SRH information and education in the form of a picture, cinema, and videos which is
not valid and age-appropriate among adolescents (Deep, Salleh, & Othman, 2019).
Similarities of these findings imply that controlling SRH information and education
disseminated by media may help developing adolescents in culturally contextualized
and ethical competencies against unsafe sexual behaviors towards their healthy
adulthood.

Similarly, Keto et al. (2020) exposed that sex of adolescents is closely linked with
sexual activeness and early initiation of unsafe sexual behaviors among them. They
uncovered that despite male adolescents initiating unsafe sexual behaviors at the adoles-
cence stage, adolescent girls were sexually active more than males. Male adolescents who
were economically well off spent some money in exchange for sexual intercourse with
girls. This might probably be true than the same to be done by girls who in the developing
world become the recipients of gifts, money, or other materials. Similarities of findings
between the two studies might be attributed to the study population of which both,
studied adolescents.

Needless to say, Nalukwago et al. (2018) in Uganda observed approximately the same
findings of this study that close parenthood plays a key role in controlling, moderating,
and thus, delaying the onset of unsafe sexual behaviors among adolescents. The absence
of close parenting to adolescents for example may lead them to be misinformed about
SRH matters to high incidences of early onset of unsafe sexual behaviors among adoles-
cents. Zou et al. (2022) emphasized that adolescents who have little parental connected-
ness and communication about SRH matters, and or missing parental sexual security are
sometimes end up engaging in unsafe sexual behaviors.

The study observed that the more adolescents were engaging and interacting with
social groups, the less they demonstrate sexual behaviors than adolescents who are
not. They also encounter social challenges from peer colleagues, adults, and other
strange people that might probably catalyze them to develop non-cognitive skills in
addressing them with minimal support from parents or caregivers.

On contrary, findings on the link between social cohesion and unsafe sexual behaviors
among adolescents differ from those observed by Bingenheimer and Ahiadeke (2016) in
Ghana. They argued that if adolescents are exposed to their peers and other groups, are
prone to engage in unsafe sexual behaviors due to a sense of imitating others’ behaviors.
Owing to differences in socio-economic, and cultural backgrounds children have to
interact and share, which may lead them to adopt and practice others’ behaviors.
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However, be it a contagious behavior or not, the findings of these studies give light that
the majority of adolescents lack soft skills to make conscious, informed, and reasoned
decisions over sexual behaviors. The difference in findings might be significant due to
differences in geographical locations, social-cultural norms, and the methodological
approaches between the two studies.

Tallying with the findings of this study, the effect of drug abuse on sexual behaviors
found Xu, Chen, Yu, Joseph, and Stanton (2017) who described the prevalence of
risky sexual behaviors among Chinese adolescents. They found that 25.0% of the adoles-
cents practiced sexual intercourse under the influence of alcohol and or other psychoac-
tive drugs. Drug abuse among adolescents, therefore, can be considered in this study to
be a positive predictor of unsafe sexual behaviors among adolescents that need to be
addressed accordingly. Some adolescents in developed nations are driven to abuse
them as boosters to sex, as a fashion to their partners, and or as a means to control
shyness when approaching girls. The similarities of findings are significant as both
studies revealed how drug abuse can predict unsafe sexual behavior among adolescents
around the globe.

Although there are very few intervention studies about the effect of PBP on shaping
safe sexual behaviors among adolescents, the findings of this study match with those
found by Sudarsih and Ade (2018) in Indonesia. They found that adolescents demon-
strated a significant change in their unsafe sexual behaviors from 72.2% before to
62.2% after being exposed to a PBP intervention. This may imply that implementation
of PBP that engages adolescents in a first position in solving real-life problems about
SRH, they can easily be developed to be critical thinkers, problem-solvers, and auton-
omous individuals to make conscious, informed, and reasoned decisions over unsafe
sexual behaviors. Similarities of these findings might be attributed to the fact that both
studies examined the effect of PBP on adolescents’ sexual behaviors with almost
similar methodological approaches.

Parallel to the work of Panjaitan (2019) and Zhang et al. (2019) on the best model
of preventing adolescents’ unwanted pregnancy revealed that the implementation of
problem-based pedagogy is more effective than other models such as LBP. Adolescents
exposed to a PBP demonstrated self-control over sexual emotions, sexual coercion,
and sexual temptations than when they demonstrated in other preventive models
such as lectures and group discussions. These findings add new knowledge that,
SRH lesson materials that are integrated into a PBP work better and positively in
enhancing safe sexual behavior change among adolescents. The resemblance of
findings between these two studies is bringing hope that integrating RH lesson
materials in a PBP may hit a target of shaping safe sexual behaviors among
adolescents.

Nevertheless, Yusra, Purwanto, and Dahlan (2021) argued similarly to the argument of
this study that the implementation of classroom-guided PBP can improve the negative
attitude towards premarital and thus, shape safe sexual behaviors among adolescents.
Adolescents developed under the PBP model tend to demonstrate intentions to stop
sexual behaviors or not to initiate new ones. These findings provide an understanding
to teachers, health workers, and or other facilitators of SRH information and education
among adolescents that integrated RH lesson materials in a PBP can shape safe sexual
behaviors among adolescents.
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Strengths of the study

This study explored an important issue given robust evidence, which suggests that curri-
culum-based sex education interventional programs or projects are potential in shaping
safe sexual behavior among adolescents. The study has advocated multidisciplinary strat-
egies by developing integrated RH lesson materials in a PBP to guide teachers and or health
workers in facilitating SRH learning among adolescents in Tanzania. Needless to say, this
study has managed to develop procedural prescriptions about how to develop the inte-
grated RH lesson materials in a PBP alongside its implementation and evaluation.

The study has managed to demonstrate the mechanisms to be adhered to produce and
measure outcome variables such as adolescents’ SRH knowledge, soft skills, and sexual
behaviors in the Tanzanian context. The current study has addressed the methodological
gap by adopting sequential mixed methods through phenomenological design and ran-
domized controlled trials to examine the effectiveness of integrated RH lesson materials
in a PBP on adolescents’ SRH knowledge, soft skills, and sexual behaviors.

Conclusion

The two forms of PBP pedagogies appeared to be effective in enhancing self-reported
sexual behavior change among adolescents than the LBP could do. These findings may
imply that if schools through teachers work together with health workers in integrating
and implementing RH lesson materials in a PBP, adolescents’ intentions to practice safe
sexual behaviors can be developed for their healthy adulthood and future investment.

The implication of the study

The findings of this study might add new knowledge on the best ways to develop, adopt
and evaluate innovative SRH pedagogies in a PBP via a randomized controlled trial to
enhance its facilitation among adolescents. Moreover, findings might provide a path
towards developing a sustainable, interdisciplinary, and formal SRH guideline to assist
and guide teachers and or health workers during the facilitation of SRH learning
among adolescents. Adolescents may also benefit from the findings of this study
because they are going to be oriented on necessary soft skills to be adhered to against
sexual storms and stresses in their day-to-day living.

Policy implication

Findings of this study give light to policymakers of the country that revisions and transform-
ation of pedagogical approaches in secondary school curricula are very potential for successful
facilitation of SRH learning among adolescents. Integrating RH lesson materials in a PBP may
be a substitute to conventional pedagogies such as lectures, discussions, or demonstrations.

Limitation of the study

There was a lack of reliable evidence on actual comprehensive sexual education lesson
content delivered in schools in the absence of video recording of sessions or active
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observation by the evaluation team. Thus, this study was unable to verify the complete-
ness of the content in lessons during delivery or ensure that all research assistants did not
use other components from other pedagogical approaches. As an attempt to address the
limitation, there were unscheduled visits to the intervention centers by the research team
including the principal investigator to oversee the research trainers’ adherence to the PBP
procedural prescriptions during the facilitation of SRH learning to adolescents.

Nevertheless, verifiable research trainers’ reports and students’ oral feedbacks and note-
books for session activities were used as proxy evidence to confirm research trainers’ adher-
ence to the PBP procedural prescriptions. This helped to ensure full and appropriate
implementation of the integrated RH lesson materials in a PBP and therefore appropriate
and comprehensive facilitation of SRH information and education among adolescents.

Desirability bias was another limitation faced by this study as the questionnaires
included sensitive questions (items) that would lead adolescents to answer them in a
manner they felt to be socially inappropriate. They would over or under respond to
the questions by fearing what has been prohibited by the socio-cultural norms. It was
impossible to determine in what direction such a bias operated. To minimize this limit-
ation, the principal investigator and research trainers described the aims and benefits
adolescents would get from participating in the study, and thus, anonymity procedures
would be adhered to assure their dignity throughout the study. All consented adolescents
were separated from their parents and or teachers for privacy and confidentiality and to
make them feel free and comfortable to express themselves about SRH matters.

They were seated in a separate unoccupied room and each of them got seated on a
sparse single chair and desk and were assured of their privacy, confidentiality, and secur-
ity of the information they provided. The principal investigator and research assistants
were available to address inquiries from adolescents throughout the data collection pro-
cedure. This helped to minimize the desirability bias and thus, have accurate and real-life
SRH experiences from adolescents.

Informed consent
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