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Abstract

Background: The transition from childhood to adolescence is a uniquely sensitive period for social and emotional
learning in the trajectory of human development. This transition is characterized by rapid physical growth, sexual
maturation, cognitive and behavioral changes and dynamic changes in social relationships. This pivotal transition
provides a window of opportunity for social emotional learning that can shape early adolescent identity formation
and gender norms, beliefs and behaviors. The objective of this study is to evaluate the potential of a social emotional
learning intervention for very young adolescents (VYAs) to improve social emotional mindsets and skills.

Methods: Discover Learning is a social emotional learning intervention designed for VYAs (10-11 years of age) to
support development of social emotional mindsets and skills from four primary schools in Dar es Salaam, Tanzania.
The intervention delivered three different packages of learning experiences to three arms of the study. 528 VYAs were
randomized to each of the three study arms (A-Content learning, B-Content learning and reflection, and C-Content
learning, reflection and experiential practice). A quantitative survey was administered to all participants before and
after the intervention to capture changes in social emotional mindsets and skills. A discrete choice experiment meas-
ured changes in gender norms, beliefs and behaviors.

Results: 528 VYAs were included in the analysis. Participants in all three arms of the study demonstrated significant
improvements in social emotional mindsets and skills outcomes (generosity, curiosity, growth mindset, persistence,
purpose and teamwork). However, Group C (who received experiential social learning opportunities in small, mixed-
gender groups and a parent and community learning components demonstrated larger treatment effects on key out-
comes in comparison to Groups A and B. Results indicate Group C participants had greater change in gender equity
outcomes (OR = 1.69, p = <0.001) compared to Group A (OR = 1.30, p = <0.001) and Group B (OR = 1.23, p = 0.004).

Conclusion: These findings provide evidence that social emotional learning interventions targeting VYAs can
improve social emotional mindsets and skills and gender equity outcomes. The findings indicate the importance
of experiential learning activities in mixed-gender groups during the unique developmental window of early
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adolescence. The study also provides support for the inclusion of parental/caregiver and community engagement in

programs designed for VYAs.

Trial registration: Retrospectively registered on July 71", 2020. NCT0445807
Keywords: Adolescence, gender equity, social emotional learning, gender norms and attitudes

Background

The Lancet Youth Commission Report highlighted the
need for investment in the largest generation of 10- to
24-year-olds in human history [1]. There were approxi-
mately 1.24 billion adolescents representing 16% of the
global population in 2018 [2]. Adolescence is a period
of vulnerability where physical and mental health prob-
lems emerge and can persist into adulthood [3]. Increases
in the incidence of accidents, suicide, homicide, mental
disorders, substance use, eating disorders, sexually trans-
mitted diseases and unintended pregnancy pose risks
to health trajectories [1]. Interventions to address these
risks often target older adolescents [15-19] and miss
an opportunity to impact health trajectories that begin
during early adolescence [4, 5]. More recent research
has recognized that very young adolescence is a unique
period of development to promote healthy trajectories
before social, emotional, cognitive and behavioral vulner-
abilities intensify [6, 7].

Very young adolescence, before the onset of puberty
presents a key opportunity to promote positive health
and well-being trajectories that can have an enduring
impact throughout life [8]. Changes during this period
include rapid physical growth and brain development,
sexual maturation and changes in cognitive, social, emo-
tional, psychological and behavioral processes [8]. This
dynamic developmental window is characterized by a
unique combination of stability and plasticity in devel-
oping neural networks that can amplify the salience of
experiential and social emotional learning [9]. During
this distinctive maturational period, adolescents are par-
ticularly sensitive to learning opportunities that empower
them to navigate an increasingly complex social world.

Research on adolescent developmental trajectories
have highlighted the risks for adverse health outcomes
that begin during adolescence and can persist into adult-
hood [10]. Less research has focused on the opportu-
nity to promote positive health trajectories during this
pivotal window of development— not only to protect
adolescents from risks in later adolescence but also to
support social emotional mindsets and skills that lead to
healthy identity development. Social emotional mindsets
can shape motivational proclivities that are particularly
relevant not only to identity development, but also to
adapting successfully to rapidly changing social contexts.
Social emotional skills capture changes in adolescents’

relational skills and capacities to respond to challenges
and opportunities in their social world such as teamwork,
empathy, and gender equitable behaviors [6].

Findings from the developmental science of adoles-
cence indicate that the onset of puberty is associated with
important neurological changes that impact learning,
including increases in motivational learning, sensation-
seeking, novelty and a sensitivity for peer admiration.
Adolescent behavior is associated with adaptive develop-
mental proclivities to explore and understand one’s social
world, including social roles, social hierarchies, issues
of social acceptance, admiration, and learning to estab-
lish individual identity [11]. Early experiential learning
during adolescence—particularly in the realm of social
emotional learning about self/other and social relation-
ships shape the development of an individual’s identity,
including mindsets, skills, and behavioral proclivities [12,
13]. Shaping these mindsets, skills, and proclivities dur-
ing a sensitive window of learning can have an impact
on proximal and distal health outcomes, as well as social
relationships and academic attainment [14].

More equitable gender norms, beliefs and behaviors
can impact sexual and reproductive health outcomes,
protect against vulnerability to gender-based discrimina-
tion and violence and reduce risk for gender inequities in
mental health disorders and well-being. Patterns of social
behavior, emotional development and identity formation
during early adolescence can impact gender-related expe-
riences and associated health outcomes. Pubertal matu-
ration is a formational time—in part because of the rapid
physical changes that occur with sexual maturation, and
in part because local social and cultural influences shape
gendered experiences. For example, as girls go through
puberty, they are often treated differently in their social
context and are increasingly restricted from participat-
ing in activities outside of the house or mixed-gender
activities.

In addition to the opportunity to shape gender norms,
beliefs and behaviors for very young adolescents, there
are a broad range of similar opportunities—such as
acquiring knowledge, skills, and motivational proclivities
in the areas of growth mindset, curiosity, generosity, per-
sistence, purpose, and teamwork that can increase adap-
tive capacities for social and academic success in young
adolescents. These social emotional mindsets and skills
are particularly relevant for youth growing up in rapidly
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changing low- and middle-income countries (LMICs),
where academic success and technology are altering the
landscape of opportunities and vulnerabilities for youth.
A growing body of evidence indicates that adolescents
between the ages of 10-14 actively build their identi-
ties, establish behaviors, gain social knowledge, and
shape their values and beliefs systems [8, 15]. There is
extensive literature that explores interventions targeting
social emotional outcomes, including gender norms and
beliefs among adolescents. Each of these studies focus on
domains of social emotional learning and gender equity,
such as sexual and reproductive health [16], role of par-
ents and community [17], gender-based violence [18],
and health and well-being [19, 20]. The Global Early Ado-
lescent Study (GEAS) conducted with 10-14-year-olds
in the Democratic Republic of Congo, found that mixed
gender group sessions were a valuable implementation
strategy to maximize learning positive gender norms and
beliefs [21]. In rural India, a study showed that when the
same school-based gender transformative programming
was delivered to younger (aged 13-14 years) and older
(aged 15-19 years) boys, the impact of the program was
significantly greater for those who were younger [22, 23].

Adolescence in Tanzania

In low-resource contexts, adolescents often experience
more concentrated stress and adverse life experiences
than in higher resource contexts. Research and prac-
tice has increasingly focused on the need to target very
young adolescents to improve their health trajectories in
low-resource contexts and attenuate risks associated with
adverse life experiences [24]. In low-income countries,
evidence suggests that programs that target VYAs can
have long-term impact such as decreasing the spread of
HIV/AIDS [25], unwanted pregnancies [26] and improv-
ing health and well-being [27]. Tanzania’s youth popula-
tion has risen with 47% of the population under the age
of 15 years [28, 29]. The total adolescent population is
expected to double by 2055 [2]. This youth ‘bulge’ is the
result of improvements in reducing early child morbidity
and mortality; however, there is an associated increase in
morbidity and mortality from preventable causes during
adolescence and adulthood [1].

Results of a child poverty study in Tanzania found that
74% of children in Tanzania are affected by multidimen-
sional poverty and 29% live in households below the
monetary poverty line [30]. The Global Out-Of-School
Children Study conducted in Tanzania estimated that 3.5
million school-aged children and adolescents were not in
enrolled in school in 2017 [31]. Tanzania’s Demographic
Health Survey found that adolescent girls who were not
in school were five times more likely to have children,
with 27% of girls ages 15-19 already pregnant with their
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first child [28]. If Tanzania makes strategic investments in
adolescents, it can benefit from a workforce with greater
educational attainment and economic opportunities.

Tanzania has made progress to improve access to edu-
cation with the introduction of free primary education
in 2001. As a result, enrollment in secondary education
tripled for girls and quadrupled for boys between 2004
and 2010 [32]. Evidence from the Global Out of School
Report for Tanzania found that attendance rates increase
with age, with enrollment peaking at the age of 11 with
notable reductions in enrollment at the age of 13 years
[31]. While there has been an increase in school enroll-
ment, little has been done to expand school infrastruc-
ture and resources to accommodate this increase. The
ratio of pupil-to-qualified teachers rose from 1:57 in
2007 to 1:66 in 2016 [31, 33]. Schools face shortages in
books, classroom furniture and facilities such as toi-
lets and potable water. School climate affects adolescent
learning and development and in Tanzania, over 50% of
students report being mistreated by a teacher [31]. While
the introduction of free primary education has resulted
in higher secondary education enrollment, there are
important equity gaps. Transition to secondary school is
an important measure of academic success and approxi-
mately 21% of boys joining secondary schools compared
to 16% girls [34]. Children from low-income households
have increased enrollment in primary school but con-
tinue to be disadvantaged. Girls from the lowest income
quintile are twice as likely to drop out compared to girls
from higher income quintiles [31].

Gender disparities in enrollment patterns and edu-
cational outcomes have led researchers to focus on the
role of gender, sexual and reproductive health and edu-
cation outcomes. In Tanzania, it is estimated that 31% of
women who are between 20-24 years of age were married
before their 18 birthday [35]. In 2016, 1 in 4 adolescent
girls between the ages of 15-19 had begun childbearing,
reflecting a 4% increase in teenage pregnancy since 2010
[36]. Cultural norms around gender and sexuality con-
tribute to unfavorable sexual and reproductive health
outcomes for girls. Differences in normative gender roles
manifest in a variety of ways such as boys being allowed
more freedom outside the house, whereas girls spend
more time in the home and have greater responsibility to
complete household chores [37, 38]. A cultural prototype
of a chaste female student is highly valued in Tanzania
and at the same time, girls at risk for sexual exploitation.
Transactional sex increases vulnerability to gender based
violence, unwanted pregnancy and sexually transmitted
diseases.

Investing in programs for VYAs that include gender
transformative content can help address gender inequi-
ties. Learning in mixed-gender groups before the onset
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of puberty and sexual debut provides opportunities to
promote healthy gender norms, beliefs and behaviors
for both boys and girls. Previous studies targeting sexual
and reproductive health of adolescents in Tanzania often
focus on later adolescence (ages 15-19) and miss a critical
opportunity to shape gender norms, beliefs and behav-
iors that can enhance healthy development of girls and
protect against risks to sexual and reproductive health
that emerge during later adolescence.

Technology as a novel and exciting learning tool
Advances in access and acceptability of technology offer
an increasingly important opportunity for social, emo-
tional and identity learning. By 2017, 80% of households
reported use of mobile phones in Tanzania [39]. The
changing technological landscape in low-income coun-
tries is a promising opportunity to advance learning and
address inequities in overburdened, under-resourced
education systems [40]. Policy makers in low-resource
contexts are increasingly open to incorporating techno-
logical tools for education [40]. Tanzania’s National Infor-
mation and Communication Technology (ICT) Policy of
2003 acknowledges that ICT offers a new opportunity to
improve education in all areas [41]. Adolescents are often
early adopters of technology and are motivated to learn
and master technology. The natural motivation of ado-
lescents to explore, discover and master novel and stimu-
lating environments is an opportunity to deliver a high
impact intervention through technological platforms.

The objective of Discover Learning (Discover) was to
test a social emotional learning intervention designed for
VYAs to promote positive, gender transformative, social,
emotional mindsets and skills to promote healthy devel-
opmental trajectories during the transition from child-
hood into adolescence. The primary aims of Discover
were 1) To test the effectiveness of providing learning
opportunities that focus on social emotional mindsets
and skills including curiosity, generosity, persistence,
purpose, growth mindset and teamwork; 2) to evalu-
ate the use of digital technology for social, emotional
and identity learning, and 3) to identify high-impact
components of the intervention with the potential to be
scaled in Tanzania and in similar low-resource contexts.
Discover is a strategic partnership between University
of California Berkeley, Health for a Prosperous Nation
(HPON), Camara Education, Save the Children, Dalberg
Consulting and Ubongo Kids.

Methods

Study design

This study is a three-arm comparative effectiveness trial
evaluating Discover [17, 42], an intervention designed
to support learning social emotional mindsets and skills
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among very young adolescents (10-11 years old). Learn-
ing content included 6 modules targeting growth mind-
set, curiosity, generosity, persistence, purpose, and
teamwork. Modules included content created in col-
laboration with Ubongo Kids, a Tanzania-based organi-
zation that develops engaging and locally relevant
digital content for children in Africa. Each video featured
a 10-15-minute episode of animated cartoon characters
with storylines and songs for each of the 6 social emo-
tional mindset and skill content areas. The comparative
effectiveness trial included three study arms (Group
A, B and C). Each study arm received a different set of
learning opportunities including 1) Viewing Ubongo Kids
video content on social emotional mindsets and skills,
2) reflective discussion with peers, 3) experiential learn-
ing activities in small mixed-gender groups, 4) learn-
ing experiences exploring and mastering technology, 5)
learning experiences through community engagement,
and 6) guided learning with parents/caregivers through
completion of a parent/caregiver-youth workbook. The
allocation of learning opportunities to each study arm are
detailed below and summarized in Table 1.

Group A Adolescents in Group A participated in six,
two-hour learning sessions after school, (once a week for
six weeks). In the sessions, participants watched Ubongo
Kids videos on a projected screen in groups between
15-26. Each Ubongo Kids episode covered one of the
social emotional mindsets and skills: teamwork, growth
mindset, curiosity, persistence, purpose, and generos-
ity, and an additional video on gender norms, beliefs and
behaviors.

Group B Adolescents in Group B participated in six,
two-hour learning sessions after school (once a week for
six weeks). In the sessions, participants watched Ubongo
Kids videos projected on a screen and participated in
peer-guided reflective discussions on the video content in
small, mixed-gender groups of 4-5 participants. Themed
discussion prompts corresponding to the respective
social emotional mindset and skills content were pro-
vided to groups to guide reflections and facilitate discus-
sion. While a trained facilitator was present, minimal
facilitation was provided.

Group C Adolescents in Group C participated in 18
two-hour sessions, delivered three times a week over six
weeks. Participants viewed six Ubongo Kids videos pro-
jected on a screen in the classroom. After viewing the
videos, participants were placed in small, mixed-gender
groups of 4-5 participants. Each session included experi-
ential learning activities completed in small mixed-gen-
der groups and facilitated by a trained adult facilitator.
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Table 1 Discover Comparative Effectiveness Trial: Intervention Components by Study Arm

Components

Group A

Group B

Group C

- 6 after-school, large group sessions
- Ubongo Kids videos on social emotional mindsets and skills

- 6 after-school sessions
- Ubongo Kids videos on social emotional mindsets and skills
- Mixed-gender, peer-guided group reflective discussions (4-5 participants)

- 18 after-school sessions (over 6 weeks)

« Ubongo Kids videos on social emotional mindsets and skills

- Mixed-gender experiential learning activities in small groups (4-5 partici-
pants)

- Guided reflective discussions by trained facilitators to reinforce gender
transformative content

- Technology facilitated learning and mastery

- Parent/caregiver-youth workbooks

« Community Advisory Board and Community Event

Group C included reflective discussion guided by trained
community facilitators to reinforce gender transforma-
tive learning. The Group C intervention also included a
community and parent/caregiver component discussed
below.

Community facilitators were trained with support from
master trainers over eight days. During the training,
six facilitation principles were adapted to facilitate dis-
covery/experiential learning. The facilitation principles
included: (1) scaffolded learning, (2) emphasis on learn-
ing over education, that is—facilitation emphasized the
importance of the active process of experiential learning
over teaching knowledge and skills, (3) withholding judg-
ment and encouraging youth to take risks and learn from
their mistakes and failures, (4) encouraging teamwork
and positive group dynamics, (5) transformation of gen-
der norms, beliefs and behaviors by challenging common
practices such as boys taking credit for girls’ actions or
ideas, and (6) encouraging a growth mindset and recog-
nizing mastery of tasks achieved.

Experiential learning activities included use of tablets
to scaffold exploration and mastery of social emotional
mindsets and skills. Using technology, the intervention
promoted exploratory learning through active practice
by encouraging groups or pairs of youth to engage in
games such as Tic-Tac-Toe and ping-pong, self-reflective
activities such as mind-mapping, and creative expres-
sion including the design of fabric patterns using a draw-
ing application. At the end of each session, students were
guided by facilitators in reflective discussion that inte-
grated gender transformative reflection. Reflective dis-
cussions utilized a variety of methods including drawing,
free-writing, and pair sharing. The objective of the reflec-
tive discussions were to encourage adolescents to express

their thoughts and feelings about the session’s content
and activities, to recognize contributions of girls and
boys to support more equitable gender beliefs and behav-
iors and to provide a space for celebrating achievements
and mastery of skills.

Creative expression using tablets was designed to be
culturally meaningful, and adolescents used the fabric
design activity to work in small groups to create a kanga,
a traditional Tanzanian fabric that is worn in a variety of
ways or displayed in homes and communities. Kangas
have important cultural significance in East Africa and
often include a Swahili proverb meant to transfer wisdom
from one generation to the next. Discover youth in Group
C designed their own kanga, and a local printer printed
the design on cloth to create the kanga. The kangas were
given as gifts to participants, teachers and the commu-
nity as a tangible embodiment of learning and achieve-
ments of adolescent participants.

The Group C intervention arm included engagement
of parents/caregivers and the community. Parents/car-
egivers and community members were invited to attend
biweekly meetings where Discover content was clarified
and discussed to enhance parental/caregiver participa-
tion and to reinforce adolescent learning. Group C par-
ticipants were provided with a parent/caregiver-youth
workbook. The workbook included activities to complete
with parents/caregivers and reflective discussion ques-
tions to reinforce learning content. Prior to the start of
the intervention, Discover facilitated the creation of a
Community Advisory Board (CAB) that included mem-
bers of the local government, teachers and community
members. At the end of the intervention, a commu-
nity celebration event was held which brought together
study participants, adolescents not participating in the
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intervention, parents/caregivers, teachers, education offi-
cials and other important community stakeholders. Ado-
lescents presented what they had learned throughout the
intervention, including showcasing their drawings and
presenting their kangas to the community.

The three arm design of Discover was used to test the
hypothesis that 1) social emotional learning is amplified
through mixed-gender small group reflective discussion
(Group B) in comparison to viewing content only (Group
A), 2) experiential learning in small mixed-gender groups
provides unique opportunities to reinforce gender trans-
formative content and improve gender norms beliefs and
behaviors (Group C), and, 3) parent/caregiver and com-
munity engagement can reinforce social emotional learn-
ing (Group C). The three-arm design allowed the study
team to evaluate the relative impact of more resource
intensive learning packages and to identify learning pack-
ages with the greatest impact on outcomes.

Discover’s theory of change posits that programs for very
young adolescents before the onset of puberty (10-11
years of age) is a unique, culturally acceptable opportu-
nity to provide experiential learning in mixed-gender
groups that can be leveraged to promote gender equity
and learning social emotional mindsets and skills that
are foundational to supporting positive health trajec-
tories. Furthermore, Discover’s theory of change posits
that interventions targeting very young adolescents can
protect against risks and vulnerabilities to health that
intensify in mid to later adolescence including a broad
array of outcomes such as mental health and well-being,
education, economic and sexual and reproductive health
outcomes.

Setting

Discover was conducted in the Temeke Municipality
in Dar es Salaam, Tanzania. The Temeke District is the
largest of Dar es Salaam’s three districts and is unique
because it encompasses both metropolitan urban and
rural areas. There are 114 primary schools in Temeke
providing education to 170, 477 primary school children
[43]. The study was conducted between July and Novem-
ber of 2019. Four out of 114 schools in Temeke District
were eligible to participate in the study. The eligibility
criteria included, 1) School is a public school; 2) School’s
population is representative of a typical school in peri-
urban Tanzania in terms of demographics; 3) School has
a large population to be able to obtain the desired sample
of 10-11-year-olds; and 4) School is located in close prox-
imity to where the majority of participants live. Schools
were excluded from the study if they had participated
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in any behavioral change program within the last seven
years (e.g. life skills training for students), or if they had
an ongoing after-school program. All study activities,
except for the parent/caregiver-youth workbook activi-
ties were carried out at the participants’ school location
after school hours. The average classroom size across the
four schools was 63 students.

Participant eligibility and recruitment

Participants were recruited from the four selected
schools in the Temeke District of Dar es Salaam.
Research assistants obtained written permission from
parents/caregivers for their child to participate. To be
sensitive to variations in literacy, and in accordance with
local research practice, research assistants read paren-
tal/caregiver consent forms aloud and participants pro-
vided written signatures, or alternatively, a thumbprint
to indicate consent. If parents/caregivers provided writ-
ten consent, adolescent participants were read aloud the
child assent form and provided verbal assent. Partici-
pants were eligible to participate in the study if they were
10-11 years old, were in grades 3, 4, or 5 and if parental/
caregiver consent and adolescent assent were obtained.
Participants were randomized to three arms of the study
at the individual level. At each school, an event was held
where eligible youth stood in lines outside their class-
rooms. A research assistant held a box with well-mixed
pencil sharpeners of different colors inside. The box had
a small hole large enough to fit a hand through but small
enough that students could not see the pencil sharpeners.
Each adolescent selected one sharpener at random. Ado-
lescents were assigned to Groups A, B or C depending on
whether they picked pink, yellow or blue pencil sharpen-
ers respectively. Youth then matched their selected pen-
cil sharpener with a research assistant holding the same
color. Research assistants then registered students to one
of the three groups.

Sample

Power analysis determined that a minimum of 164 par-
ticipants per study group would be sufficient to detect
an effect size of 0.31 with a power of 80%, assuming a
two-tailed significance level, a of 0.05. The effect size was
calculated using the T statistic and non-centrality param-
eters for a paired two-sample t-test for the gender norms
outcome, a primary outcome of interest for this study. Of
the 600 youth that were contacted and invited to partici-
pate in the study, 14 declined and 7 did not meet the eligi-
bility criteria. The remaining 579 adolescents completed
the initial baseline assessment. 16 adolescents dropped
out during the course of the intervention and did not
complete the post-intervention assessment. Of the 579
who completed the baseline survey, 528 adolescents
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completed the endline survey that was used in this analy-
sis. Figure 1 shows a detailed flow chart of recruitment,
eligibility and randomization procedures.

Data collection

Baseline data was collected from study participants in
June-July 2019 at the study sites. Caregivers of partici-
pants consented to and supplied data on socio-economic
status and demographic data during enrollment at base-
line. The adolescent survey was administered to partici-
pants after informed consent was received from parents/
guardians and verbal assent obtained from the partici-
pant. The adolescent survey included items from vali-
dated measures used in similar settings and were adapted
after discussion with the Tanzanian research team. Pilot
testing of study instruments were conducted with 60 ado-
lescent participants in a primary school in Dar-es-Salaam
with a similar socioeconomic profile as the study popu-
lation. Translation and back translation of the question-
naire from English to Swahili was completed. Research
assistants (RAs) were trained by lead Tanzanian research
supervisors to conduct interviews using the study
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questionnaire. Training included a focus on research eth-
ics, using tablets to collect data, discrete choice experi-
ment training and referral to services for participants
as appropriate. RAs pilot tested the questionnaire on a
tablet and the survey instrument was refined to ensure
comprehension of the questionnaire by very young ado-
lescents. RAs administered the survey in Swahili, the
local dialect. Responses were entered using a tablet and
recorded in real time. At the end of the intervention,
endline data was collected from study participants in
September and October 2019. Privacy and confidential-
ity were observed and no information was shared outside
the research team. All data was de-identified prior to data
analysis. To compensate for time (45-60 min) participants
received a small notebook and pen, approximately 2USD,
after both baseline and endline surveys were completed.
This compensation was an amount consistent with incen-
tives for other studies in the area.

Study questionnaire
All participants completed a survey at baseline and after
the intervention (VYA Questionnaire, Supplementary
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l
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File 1). Measures related to social emotional skills and
mindsets, and gender norms, beliefs and behaviors.
Each measurement scale was selected based on previ-
ous research in low- and middle-income countries, and
questions were adapted to the study context and age of
participants.

Survey measures

Growth mindset Growth mindset was assessed using
three adapted items from Dweck’s Growth Mindset
measure («a= 0.96) [44]. Participants responded to state-
ments reflecting growth mindset using a 4-point Likert
scale (1 = strongly disagree; 4 = strongly agree). Score
range is 3-9 with higher scores indicating greater growth
mindset.

Purpose The Dimensions of Identity Development
Scale was adapted to assess the sense of purpose amongst
adolescents in three domains (a= 0.71-0.90) [45]. The
measure included a total of 6 questions. Respondents
answered each item using a 4-point Likert scale ranging
from 1, strongly disagree to 4, strongly agree. Score range
is 6-24 with higher scores indicating greater purpose.

Goal orientation The Goal Orientation and Learning
Strategies Survey (GOALS-S) was adapted to measure
four domains of goal orientation; Academic Goals, Social
Goals, Cognitive Strategies and Meta-Cognitive Strate-
gies (a= 0.90-0.98) [46]. Fourteen items were adapted for
the study population and participants responded using a
4-point Likert scale was constructed for each item rang-
ing from 1, (strongly disagree) to 4, (strongly agree).
Score range is 14-24 with higher scores indicating greater
goal orientation.

Curiosity Ten items from the Gender-free Curiosity
Inventory were adapted to measure curiosity in the sub-
domains of; Exploration of the Complex, Conceptual
Exploration, and, Perceptual Exploration (a= 0.84-0.87)
[47]. Respondents answered each item using a 4-point
Likert scale ranging from 1 (strongly disagree) to 4
(strongly agree) to capture participant’s recognition, pur-
suit and integration of new and challenging stimuli and
experiences. Score range is 10-40 with higher scores indi-
cating greater curiosity.

Persistence Ten items from the Lufi and Cohen’s Per-
sistence in Children measure were included (a= 0.66)
[48]. Participants responded using a 4-point Likert scale
(1=strongly disagree to 4 (strongly agree). Score range is
10-40 with higher scores indicating greater persistence.
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Technology perceptions 20 items were selected from
the original Media and Technology Usage and Attitudes
Scale with 10 questions addressing technology usage
(x=0.61) and 10 addressing technology perceptions and
attitudes (a=0.97) [49]. Score range is 9-36 with higher
scores indicating more positive technology perceptions.

Self-efficacy All 24 questions from the original Self-
Efficacy Questionnaire for Children (SEQ-C) scale were
included in the adolescent survey (a= 0.85) [50]. Par-
ticipants responded using a 5-point Likert scale (1- Not
at all, 2-A little bit, 3-About average, 4-Well and 5-Very
well). The SEQ-C measures emotional, academic and
social self-efficacy. Score range is 24-120 with higher
scores indicating greater self-efficacy.

Teamwork 13 items were included from the Teamwork
and Collaboration Assessment for High School Students
to capture three subdomains; cooperation, advocating/
influence and negotiation among participants («a= 0.78-
0.88) [51]. Score range is 13-52 with higher scores indi-
cating more proficiency in teamwork.

Empathy The Empathy Questionnaire for Children
and Adolescents (EmQue-CA) was adapted to measure
affective empathy, cognitive empathy, and intention to
comfort (a= 0.70-0.74) [52]. Participants were asked to
rate to what extent the statement was true for them on a
3-point scale: [1] not true, [2] sometimes, and [3] often
true. Score range is 14-42 with higher scores indicating
greater empathy.

Gender norms, beliefs and behaviors 13 items were
adapted to measure gender norms, beliefs and behav-
iors among adolescents. Out of the 13 questions, 4 were
adapted from the Gender Roles Equality and Transforma-
tions (GREAT) Project [53, 54], while 9 were developed
and pretested based on context-specific gender norms in
the areas of gender-roles, girls’ education and career pro-
spective (a=0.81) [55]. Adapted items included questions
such as, “Girls should have time to play with friends after
school’; “Boys should have more free time overall than
girls” and agree/disagree binary responses were recorded.
Score range is 0-13 with higher scores indicating more
positive, gender equitable beliefs and behaviors.

Generosity The study adapted the Interpersonal Gener-
osity Scale, a measure containing 10 items to capture six
dimensions of interpersonal generosity; attention, com-
passion, open-handedness, self-extension, courage, and
verbal expression using a standard Likert scale ranging
from 1 (“strongly disagree”) to 4 (“strongly agree”) (a=
0.87) [56].
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Bullying 'The Global School-Based Students Health
Survey (GSHS) was adapted to measure experiences of
bullying among adolescents («a= 0.69-0.90) [57]. For this
study, seven questions on bullying that were relevant to
the context were selected. Students self-reported their
responses to each question on a binary yes/no scale.
Score range is 0-7 with higher scores indicating greater
experiences of bullying.

Additional measures

Discrete choice experiment The survey contained 24
discrete choice experiment (DCE) questions to assess
gender norms, beliefs and behaviors. DCE is a quanti-
tative technique for eliciting individual preferences to
inform policy, planning and resource allocation decisions
[58]. Typically, in a DCE, study participants are repeat-
edly presented with scenarios on several attributes and
asked to state their preference. In our approach, adoles-
cents were presented with 3-5 scenarios for each of the
social emotional mindsets and skills included in the con-
tent of the intervention and asked to decide whether the
scenarios best described boys, girls, or both boys and
girls. The items included scenarios related to curiosity,
persistence, purpose, generosity, growth mindset/outlook
on learning, teamwork and gender roles/responsibilities.
Response options were presented on tablets as cartoon
images of either boys, girls, or both girls and boys.

Psychological health We assessed internalizing and
externalizing behaviors using the African Youth Psy-
chological Assessment (AYPA) Scale [59]. The survey
adapted and refined 29 out of 41 culturally relevant ques-
tions to measure internalizing (a= 0.72) and externaliz-
ing symptoms (a= 0.88). The scale used a 4-point Likert
scale of (1-Never, 2-Somewhat, 3-Often, 4-All the time).
Score range was 0-19 for internalizing symptoms and
0-10 for externalizing symptoms with higher scores indi-
cating more symptoms.

Parent/caregiver-youth workbook For participants in
Group C, an additional measure to assess engagement
with the parent/caregiver-youth workbook was included.

Control variables Control variables included age, gen-
der, an adapted pubertal developmental scale [60], house-
hold size and socio-economic status (SES). SES was
measured using the Tanzanian Simple Poverty Scorecard
(a=0.57) [61]. The scale uses ten items including house-
hold composition, education, housing, ownership of
durable assets, employment and agriculture to create a
composite SES measure.
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Data analysis

Quantitative statistical data analysis was conducted using
Stata Statistical Software: Release 15 by analysts at Uni-
versity of California Berkeley [62]. Data analysis used
the per-protocol model to determine the effectiveness
of the intervention on 1) Measures of social emotional
mindsets and skills, and 2) gender norms, beliefs and
behaviors. For primary analysis, data analysis included
528 participants. 51 participants were excluded from the
analysis due to missing data and missing data was treated
using the Pairwise Deletion method. This approach was
selected because the missingness was at a person-level,
and the response rate—defined as individuals who com-
pleted the survey was relatively high at 91% completion.
Further, sensitivity analyses were conducted using com-
plete cases to understand the degree of nonresponse
bias likely present in the data. Descriptive statistics were
calculated by intervention group at baseline and end-
line and the results were used to check for skewness and
data non-normality. T-test, chi-square test and anova
tests were used to assess and compare the impact of
each intervention package on outcomes, controlling for
age, gender and household poverty. Effect size estimates
were calculated for each outcome measure using Cohen’s
d, representing the standardized mean of interven-
tion groups minus the standardized mean of the control
group (Group A) and using pooled standard deviations
for each study arm [63].

Results

Five hundred and twenty-eight (528) participants com-
pleted both baseline and endline surveys and were
included in the analysis. Survey data was collected from
179 participants in Group A, 158 participants in Group
B, and 191 participants in Group C. 16 participants with-
drew from the study before the intervention was com-
pleted. The most common reason for dropping out of the
study was to attend Madrasa.

Demographic characteristics of the sample are sum-
marized in Table 2. The final sample included 248 (47.0%)
boys and 280 (53.0%) girls. The mean age of study par-
ticipants was 10.5 (SD 0.5). The final sample included 261
(49.4%) 10-years old and 267 (40.6%) 11-years old. 153
(29.0%) of adolescents were from 3" grade, 241 (45.6%)
were from 4™ grade and 134 (25.4%) were from 5th grade.
345 (66.4%) of adolescents lived with both parents, com-
pared to 173 (33.4%) who did not live with both parents.
The average size of the sample’s household was 5.7 (SD
2.5). Study participants self-reported their general health
on a scale of 1-4 (higher scores indicate better health),
and participants reported a mean general health score of
1.94 (SD 0.98). Study participants scored on average 61.4
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Table 2 Demographic Characteristics by Study Arm
Group A Group B Group C Total p-value
(N=179) (N=158) (N=191) (N=528)
n (%) n (%) n (%) n (%)
Gender 0.330¢
Boys 80 44.7 73 46.2 95 49.7 248 47.0
Girls 99 553 85 538 96 50.3 280 53.0
Age 0.250
10 83 464 78 494 100 524 261 494
1 9 534 80 50.6 91 476 267 506
Grade 0.099"
3d 61 34.1 40 253 52 27.2 153 29.0
4th 67 374 81 513 93 48.7 241 456
Sth 51 285 37 234 46 241 134 254
Live with Both Parents 0.551
No 60 349 53 335 60 319 173 334
Yes 112 65.1 105 66.5 128 68.1 345 66.6
Total 179 339 158 299 191 36.2 528 100.0
Mean (SD) Mean (SD) Mean (SD) Mean (SD) p-value
Household profile
Household Size 56 (2.8 58(25) 5824 5.7(26) 0.800°
Tanzanian Poverty Score (0-72)" 62.3(11.6) 61.0(11.8) 60.8(11.5) 61.4(11.6) 0.123¢
Health
General Health Scale (1-4) 2.02 (0.99) 1.92 (0.99) 1.88 (0.96) 1.94 (0.98) 0.251°
Pubertal Development Scale Girls 0.75 (0.85) 0.84 (0.90) 0.88 (0.80) 0.82 (0.85) 0.200°
(03
Pubezrtal Development Scale Boys 0.85(0.92) 0.63(0.79) 0.74 (0.76) 0.74 (0.82) 0.048°
(0-3)

T Summative score of items 2-10 of the Tanzanian Poverty Scorecard [61]. Higher score=higher wealth

2 Modified three question self-report PDS; Higher score=higher development

Q Chi-square test p-value for differences in baseline characteristics by group assignment

¥ ANOVA test p-value for differences in baseline characteristics by group assignment

“T-test p-value for differences in baseline characteristics by group assignment
*p <0.05, **p < 0.01, ***p < 0.001; significant p-values are bolded

(SD 11.6) on the Tanzanian Poverty Scorecard (range
0-71; higher scores indicate less poverty). Adolescents
were assessed for physical changes that occur during
puberty using the Pubertal Development Scale (PDS),
(range 1-3). As expected, differences in mean score for
PDS were observed by gender. Girls reported a mean
score of 0.82 (SD 0.85) and boys reported a mean score
of 0.74 (SD 0.82). There were no significant differences
across intervention arms for all socio-demographic
measures. Age, grade, gender, living with both parents,
household size, household poverty, general health and
PDS covariates were assessed between intervention arms
using Anova tests for group differences.

Comparative Effectiveness Evaluation

Participant survey measures evaluated social emo-
tional mindsets and skills at baseline and endline. Mean
scores were reported for each outcome and treatment
group. Overall, the results showed an increase in mean

score from baseline to endline for most of the study out-
comes. Participants in Group C showed greater change in
mean scores for all outcomes compared to participants
in Groups A and B. Tables 3, 4 and 5 show mean scores
reported by participants before and after the intervention
by assigned intervention group.

For most outcomes, there were statistically significant
improvements in social emotional mindsets and skills
post-intervention. Measures that were reverse-coded
(internalizing symptoms, externalizing symptoms and
bullying) indicated a decrease in mean internalizing
symptom in all three groups and a decrease in mean
externalizing symptoms in Group C only. Participants in
Group C showed larger improvements in most study out-
comes compared to those in Groups A and B. These find-
ings support our hypothesis that participants in Group
C would demonstrate greater change in social emotional
mindsets and skills in comparison to those in Groups A
and B. Changes in mean score for Goal Orientation and
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Table 3 Effect of Discover on Outcomes in Group A

Baseline Endline

Mean (SD)’ Mean (SD)’ B p-value Effect size?
Adaptive Social Emotional Mindsets/Skills
Growth Mindset 203 (2.3) 204 (2.6) 0.06 0407 0.02
Purpose 15.3(2.8) 15.3(26) 0.00 1.00 033
Goal Orientation 46.6 (4.9) 465 (5.2) -0.11 0422 0.03
Curiosity 31.0(4.1) 312 (4.2) 023 0.302 0.30
Persistence 29.2 (3.5) 293 (3.7) 0.05 0448 0.17
Self-Efficacy 92.6(13.1) 97.5(11.5) 493 0.001** 0.02
Technology Perceptions 20.5 (5.8) 23.0(4.9) 2.50 <0.007*** 014
Teamwork 399 (6.6) 41.3(6.0) 133 0.023* 0.07
Empathy 174 (4.9) 178 (4.7) 0.74 0.036* 017
Gender Norms, Beliefs & Behaviors 6.4 (2.0) 732 0.87 0.000%** 0.12
Generosity 319 (4.0) 31.6 (4.1) -0.27 0.265 -0.22
Bullying 1.8(1.8) 13(14) -0.52 0.001** -0.09
Psychological Assessment
Internalizing Symptoms 5.7 (7.4) 4.4 (6.5) -1.33 <0.007*** -0.17
Externalizing Symptoms 3.2(2.0) 3.0(1.8) -0.20 0.205 -0.10

" Mean of summative scores for measures
*p <0.05, **p<0.01, ***p<0.001; significant p-values are bolded

2 Effect size estimate (Cohens's d) was calculated as the difference between the standardized mean change for the treatment group in comparison to the control
group (Group A)

Table 4 Effect of Discover on Outcomes in Group B

Baseline Endline

Mean (SD)’ Mean (SD)’ B p-value Effect size?
Adaptive Social Emotional Mindsets/Skills
Growth Mindset 202 (2.4) 204 (2.5) 0.18 0.255 0.18
Purpose 15.5(2.8) 16.2 (2.6) 0.69 0.011* 0.08
Goal Orientation 45.7 (4.8) 46.7 (5.0) 092 0.048* 0.08
Curiosity 30.8 (4.0) 324(38) 1.63 0.000%** 0.09
Persistence 29.6 (3.6) 29.9(3.3) 031 0.212 0.12
Self-Efficacy 95.0(11.1) 97.7 (11.5) 2.69 0.017* 0.10
Technology Perceptions 214 (5.1) 22.3(4.8) 0.90 0.054 034
Teamwork 404 (6.3) 416 (5.7) 1.22 0.036* 0.24
Empathy 16.5 (5.1) 169 (4.7) 033 0.273 0.15
Gender Norms, Beliefs & Behaviors 6.6(2.1) 76(2.2) 0.91 0.000%** 017
Generosity 31.6(3.8) 325(3.8) 092 0.017* (AN
Bullying 14(1.6) 1.1(1.3) -0.25 0.067 -0.08
Psychological Assessment
Internalizing Symptoms 4.6 (5.6) 34(5.1) -1.22 0.021* -0.04
Externalizing Symptoms 3.12.1) 29(1.5) -0.20 0.164 -0.09

1Mean of summative scores for measures
*p <0.05, **p<0.01, ***p<0.001; significant p-values are bolded

2 Effect size estimate (Cohens's d) was calculated as the difference between the standardized mean change for the treatment group in comparison to the control
group (Group A).
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Table 5 Effect of Discover on Outcomes in Group C

Baseline Endline

Mean (SD)’ Mean (SD)’ B p-value Effect size?
Adaptive Social Emotional Mindsets/Skills
Growth Mindset 19.9 (2.5) 209 (2.6) 1.00 0.000%** 0.20
Purpose 15.5 (24) 16.4 (24) 0.90 0.000%** 042
Goal Orientation 46.0 (4.6) 47.1(5.3) 1.15 0.012* 0.11
Curiosity 309 (3.6) 32.0(3.9) 1.10 0.002%** 0.21
Persistence 29.0(3.3) 30.3 (3.6) 141 <0.001*** 0.28
Self-Efficacy 933(123) 98.7(9.7) 538 <0.007*** 011
Technology Perceptions 20.6 (5.3) 239 (4.5) 3.25 <0.007*** 0.19
Teamwork 392 (64) 43.0(5.6) 376 <0.007*** 0.30
Empathy 16.6 (4.8) 17.7 (4.9) 1.04 0.020* 0.01
Gender Norms, Beliefs & Behaviors 6.1(2.0) 79(2.3) 1.79 <0.007*** 0.28
Generosity 31.3(35) 329(38) 1.61 <0.007*** 032
Bullying 1.8(1.8) 1.2(1.5) -0.52 0.001** -0.02
Psychological Assessment
Internalizing Symptoms 5.2 (6.5) 3.2(4.0) -2.01 0.000%** -0.22
Externalizing Symptoms 3219 27(14) -045 0.004** -0.18

" Mean of summative scores for measures
*p <0.05, **p<0.01, ***p<0.001; significant p-values are bolded

2 Effect size estimate (Cohens's d) was calculated as the difference between the standardized mean change for the treatment group in comparison to the control
group (Group A)

Generosity measures did not reach significance among  Household poverty and age were fitted in the regression
participants in Group A, but showed statistically signifi- model as covariates. Estimated effects of the intervention
cant improvements in Groups B and C. were consistent in direction but attenuated compared to

Table 6 shows the results from a baseline-adjusted estimates from an unadjusted model. Group C, which
analysis, controlled for age and household poverty. received the highest level of intervention showed the

Table 6 Change in adjusted mean score by study arm

Intervention groups Control group

Group C Group B Group A

Mean A Effect size Mean A Effect size Mean A Effect size
Growth Mindset 0.94 1.09 -0.02 0.15 0.34 0.93
Purpose 091 333 0.69 2.55 -0.06 0.61
Goal Orientation 1.20 0.68 0.81 0.16 -0.19 0.52
Curiosity 1.12 1.85 1.67 2.64 0.17 0.86
Persistence 1.73 146 2.59 0.81 191 0.62
Self-Efficacy 527 045 272 0.15 455 033
Technology Perceptions 3.19 2.25 0.98 243 254 4.77
Teamwork 3.80 1.39 1.08 0.22 1.31 1.21
Empathy 1.15 0.08 047 0.70 0.59 0.63
Gender Norms, Beliefs and Behaviors 1.80 1.03 0.88 0.40 0.85 0.62
Generosity 1.64 2.04 0.94 1.34 0.28 0.64
Bullying -0.52 -0.07 -0.24 -0.52 -0.52 -045
Internalizing symptoms -2.06 -1.90 -1.33 -1.75 -1.47 -0.26
Externalizing symptoms -0.47 -1.57 -0.24 -0.88 -0.15 -0.66

a) Mean A is the change in adjusted mean scored(posttest score — pretest score).
b) Effect size is calculated using Cohen'’s d.
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largest effect sizes. Group B showed smaller effect sizes
compared to Group C, but larger than Group A. In this
model, Group A was treated as the control group because
participants received the lowest level of intervention
(watching video episodes), and the video episodes are
widely available throughout Tanzania.

Gender norms, beliefs and behaviors

Results from the discrete choice experiment revealed a
significant change in mean score from baseline to end-
line in rating of the scenarios (as best describing boys,
girls or both boys and girls) for all of the outcomes of the
social emotional skills and mindsets. Summative scores
for each participant were calculated to reflect a total
range of 0 to 52. For all 26 questions, response options
included boys only or girls only (score=0), or, both boys
and girls (score=1). A higher score reflects positive gen-
der norms, beliefs and behaviors. In Group A, the aver-
age score was 15.36 (SD 7.40) at baseline and 19.63 (SD
7.14) post-intervention. Participants in Group B showed
a slightly larger change from 14.65 (SD 8.04) at baseline
to 19.14 (SD 7.87) at endline. Group C showed the most
significant improvement from 14.04 (SD 7.49) at base-
line to 21.13 (SD 6.73) post-intervention. These results
support the hypothesis that Discover would have a posi-
tive impact on participant’s gender norms, beliefs and
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behaviors. A summary of results from the discrete choice
experiment is shown in Figure 2.

Discussion

Findings from Discover compare the effectiveness of
three different intervention approaches designed for very
young adolescents to increase social emotional mind-
sets and skills that a) support transformation in gender
norms, beliefs and behaviors and b) support acquisition
of social emotional mindsets and skills that promote
adaptive development. Throughout the research design
process, findings from adolescent developmental sci-
ence were leveraged to design an intervention effective
for very young adolescents. This period of brain devel-
opment represents a unique opportunity for learning
and experiences that actively shape developing neural
networks involved in the processing of emotions, risks,
rewards and social relationships that can have enduring
impacts on health trajectories [11, 64, 65].

The transition from childhood into adolescence pre-
sents a unique opportunity to transform gender norms
that are learned and shaped by the different lived experi-
ences of girls and boys during a formative period of devel-
opment. A key aspect of brain plasticity involves sensitive
periods of learning—when learning--and brain develop-
ment interact with experiences in formative ways. The
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onset of puberty signals a sensitive period of social and
emotional learning; it is also a time when social experi-
ences, roles, and responsibilities often divide across gen-
der. Gender norms common among parents/caregivers
and the community often amplify the separation of gen-
ders as girls and boys approach sexual maturity. There-
fore, targeting adolescents near the onset of puberty is a
particularly valuable window of time to design interven-
tions that combine learning social emotional mindsets
and skills and gender transformative content through
experiential learning in mixed-gender group. Creating
these learning opportunities near the onset of adoles-
cence, may have enduring impacts on social, emotional
mindsets and skills that support healthy identity devel-
opment. We believe this approach can empower girls to
realize their full potential and simultaneously protect
against health risks that disproportionally affect girls. For
example, Tanzania has one of the highest child marriage
rates in the world and it is estimated that 20-40% of girls
are married before their 18" birthday [28, 66]. This is par-
ticularly problematic because women who bear children
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between 15-19 years old have higher mortality rates in
comparison to other age groups [67]. Furthermore, sex-
ual coercion is an enduring problem in Tanzania. For
example, in the Mwanza Region, 30% of adolescent girls
reported being forced in to their first sexual experience
[68]. Mixed-gender experiential learning that incorpo-
rates gender transformative content can shape gender
norms, beliefs and behaviors of both girls and boys and
improve educational and economic outcomes.

The findings from this comparative effectiveness trial
provide insight into the added value of additional learn-
ing opportunities for reflection and discussion, experi-
ential learning in mixed-gender groups, and involvement
of parents/caregivers and the community in intervention
approaches (Table 6 and Figure 3). Results from this study
(in a low resource setting) highlight how approaches to
learning impact the magnitude of effect on social emo-
tional mindsets and skills and gender equity outcomes.
Group A received content related to social emotional
mindsets and skills only; Group B included the additional
component of reflection and discussion in mixed gender
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groups; and Group C received the additional component
of opportunities for experiential learning in mixed gen-
der peer groups, with parents/caregivers and with the
community. While all groups demonstrated improve-
ment on key outcome measures, Group B demonstrated
improvement across more measures and a greater over-
all improvement compared to Group A. These results are
consistent with previous research demonstrating the crit-
ical importance of reflection after learning to maximize
positive effects [69].

Providing opportunities to actively practice learning
(Group C) amplified the impact on measures of social
emotional mindsets and skills and gender norms, beliefs
and behaviors (compared to Groups A and B). Experien-
tial learning in mixed-gender groups, provides adoles-
cents with opportunities to practice learning in a social
context, building positive relationships with peers and
to experience the equal and important contributions of
both boys and girls. Facilitation by young adults empha-
sized prosocial behaviors and guided reflective activities
the emphasized gender equity. Additional experiential
learning and reflective discussions with parents/caregiv-
ers allowed reinforcement of learning within the home.

We hypothesize that part of the reason Group C had
greater improvements on outcomes in comparison to
Group A and B, is because experiential learning is par-
ticularly important for learning about self and others dur-
ing adolescence [13]. Experiential learning is enhanced
when adolescents are motivated to demonstrate their
natural curiosity, engage in positive risk taking, embrace
a growth mindset that encourages persistence and expe-
rience the thrill of mastering a new skill in a social con-
text that is especially salient during adolescence. For
example, recent research recognizes a natural increase in
the desire to contribute meaningfully during adolescence;
to “matter” [70]. Research from developmental science
has found that adolescents are particularly sensitive to
admiration by peers and adolescents are motivated to by
opportunities to gain social status in ways that enhance
the salience and impact of those social learning experi-
ences [64, 71, 72].

Amplifying learning opportunities during the transition
from childhood to adolescence

The conceptual framework for the design of this study
swas based on findings from developmental science
demonstrating the importance of the developmental
period near the onset of puberty. More specifically, we
hypothesized that targeting this transition could lever-
age windows of opportunity for particular types of learn-
ing. Discover provided opportunities to increase social
emotional knowledge, skills, and mindsets, but also pro-
vided experiential learning opportunities for positive
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risk taking in peer groups (Group C). Technology was
incorporated in the Group C design by using tablets to
provide a novel experience of discovery learning. Tech-
nology also leverages adolescents’ increased tendency to
explore, take risks and master new skills. For example,
playing games that required multiple attempts and dif-
ferent paths to success allowed adolescents to experience
failure and success in peer groups. These activities also
supported adolescents’ natural tendency to seek mastery,
especially in a context where activities required collec-
tive contribution in small groups to solve problems and
where risk-taking, innovation and mastery of skills were
rewarded by peers. Developmental science has provided
evidence that the dopaminergic reward system is particu-
larly sensitive to exploratory learning experiences and
is further enhanced by the presence of peer and social
rewards [73]. Providing scaffolded, facilitated discussion
that addressed the equal contribution of girls and boys in
Discover experiential learning activities was an additional
opportunity to reinforce gender transformative content
and recognize achievements of girls in a mixed-gender
peer context. In addition, each session of Discover ended
with a gratitude exercise where participants reflected on
and expressed gratitude for their peers, further leverag-
ing adolescent’s natural desire for peer admiration and
social reward. Intentionally designing the intervention to
leverage adolescent sensitivity to social reward likely con-
tributed to the greater effect size of the intervention in
Group C in comparison to Groups A and B.

Through inclusion of parents/caregivers and the
community in Group C, our results support recom-
mendations for inclusion of parents/caregivers and the
community. Reinforcement of learning in different social
and family contexts can complement experiential learn-
ing in peer groups. Bronfenbrenner’s ecological model
of human development recognizes the importance of
factors at the individual, microsystem (family and peer
relationships), mesosystem and macro level in child and
adolescent development outcomes [74]. While research
in high-resource contexts provides evidence for the
importance of parental engagement for positive ado-
lescent development, less research has focused on the
importance of parental engagement in low-resource con-
texts [75]. Particularly in low-resource contexts in East
Africa, community members serve an integral role in
child and adolescent development [76, 77]. Engagement
with parents/caregivers and community members in the
design of Discover and involvement in the intervention
resulted in participatory ownership of the intervention
and opportunities to share the experience of learning
with adolescents. The final community celebration event
allowed Group C to present a culturally grounded, highly
meaningful artifact, the kanga, to their community. Not
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only did this experience take advantage of adolescents’
sensitivity to reward and admiration by peers and adults,
but it simultaneously provided the opportunity to dem-
onstrate their value and contribution to their community
— to matter — in peer groups, in their household and in
the community.

Limitations

Randomization of adolescents was completed at the
individual level. Findings from the intervention apply
to the individual level but cannot be extrapolated to the
community level. Despite efforts to ensure intervention
groups received the package of components pertinent to
that group, some adolescents may have discussed their
group’s activities with friends and siblings and therefore
groups may have been aware of intervention components
received by other groups. Longitudinal data is required
to assess whether changes in social emotional mindsets
and skills and/or gender norms, beliefs and behaviors are
sustained over time. It is possible that “booster” interven-
tions at future timepoints could help to sustain the gains
in study outcomes. Employing the Pairwise Deletion
method to treat missing data could have introduced bias
and impacted the effect size of treatment group outcomes
for this study. To control for potential bias, we conducted
sensitivity analyses on complete-case data and found no
significant differences in the results. Intervention compo-
nents were tailored to the Tanzanian context and may not
be generalizable to other contexts without similar adap-
tation of measures, content and program delivery.

Conclusion

Findings from this study indicate that interventions
with very young adolescents can benefit from includ-
ing experiential learning opportunities in small-mixed
gender groups. This study demonstrates that integration
of gender transformative content with social emotional
learning content can promote more gender equitable
norms, beliefs and behaviors. Leveraging findings from
developmental science can increase the effectiveness of
interventions designed for very young adolescents. Tar-
geting programs for very young adolescents can sup-
port positive trajectories for a range of health outcome.
Future investments in adolescent programing should
consider designing interventions for specific periods of
adolescent development and explore how sequencing of
interventions across adolescent development can amplify
and sustain the effect of interventions on positive health
trajectories.
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