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Abstract

Open defecation, poor sanitation, and hygiene are associated with transmission
of diarrheal diseases, one of the leading causes of mortality in children under
5 in developing countries. The main objective of this study was to develop and
evaluate an intervention called Project SHINE (Sanitation and Hygiene INno-
vation in Education), in which a school-based participatory science education,
empowerment, and social entrepreneurship model of health promotion was
used among Maasai pastoralists in the Ngorongoro Conservation Area, Tanza-
nia. The aim of this approach was to improve sanitation and hygiene through
engaging youth as change agents to develop and sustain locally relevant health
promotion strategies. The intervention was built on formative research and
workshops and consisted of school-based lessons, extracurricular activities,
sanitation clubs, community outreach events, and a sanitation science fair. In
this article, the background, conceptual framework, and the Intervention Map-
ping process used to guide the development of the study are described. The
project will enhance understandings of pastoralist norms and practices related
to sanitation and hygiene. The intervention and the sanitation science fair will
provide a unique opportunity to build linkages between schools and the wider
community and to foster youth interest in science and social entrepreneurship
through innovative youth-driven projects.
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Background

Approximately 215 million people practice open defecation in sub-Saharan
Africa (Galan, Kim, & Graham, 2013). Open defecation, poor sanitation and
hygiene are associated with transmission of diarrheal disease, which is one of
the leading causes of mortality in children under five in developing countries.
Further studies are needed in order to understand associations with childhood
stunting and cognitive delays and deficits (Spears, Ghosh & Cumming, 2013;
UNICEF, 2012). At the policy level, recent debates concerning the post-2015
development agenda have drawn attention to neglected diseases and have been
focused on the importance of consensus regarding WASH (water, sanitation,
and hygiene) targets and indicators. This has been highlighted as particular-
ly important considering that access to basic sanitation has been identified
as one of the most off-track Millennium Development Goals (World Health
Organization [WHO], 2014).

Traditional top-down approaches to changing sanitation and hygiene be-
haviors and messaging based on eliciting embarrassment, disgust, and shame
have been called into question with respect to ethics, in addition to the ef-
fectiveness and sustainability of behavior change triggered by these cam-
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paigns (Bartram, Charles, Evans, O’'Hanlon, & Pedley, 2012; Lupton, 2015).
Approaches in which local knowledge, capacity, and preferences are not rec-
ognized cannot be sustainable. Evidence shows that integrated interventions
are effective for achieving behavior change as well as a host of other important
nonhealth outcomes, such as improving school attendance and gender equi-
ty (Asaolu & Ofoezie, 2003; Freeman, Clasen, Brooker, Akoko, & Rheingans,
2013; Greene et al., 2012).

Interventions need to be built on local capacity through innovations that
are relevant, affordable, and accessible. Focusing on partnerships with com-
munities can leverage the potential of knowledge sharing and mutual learn-
ing (Bradley, 2007). The promise of “frugal innovation,” which is the develop-
ment of reliable low-cost medical devices specifically adapted to the needs of
resource-constrained settings, is increasingly being recognized as essential to
improving health equity (Crisp, 2014).

Tapping into the creativity of youth by leveraging the education and en-
trepreneurship nexus can help develop the human capital required to promote
healthy communities and to spur innovation. Engaging youth as change agents
in health promotion recognizes that their experiences and perspectives are of
value and gives them voice to articulate concerns. It also allows youth to de-
velop the skills to create sustainable and locally relevant strategies to improve
the health of their community. Youth-led social entrepreneurship and micro-
finance are also approaches that empower young people to generate income
from their innovations (DeJaeghere & Baxter, 2014). Finally, engagement of
youth in health promotion has been linked to a decreased likelihood of engag-
ing in risk behaviors, increased self-esteem, increased self-efficacy, and an im-
proved sense of social cohesion and connectedness (Bernat & Resnick, 2006).

In this article, we describe the conceptual and theoretical development of
an intervention in which schools are used as gateways to engage the commu-
nity in developing youth-driven and locally relevant strategies to improve sani-
tation and hygiene among pastoralists in Tanzania. Results of the intervention
based on the evaluation plan outlined will be presented in future papers.

Method

Study Setting

This study took place among Maasai communities in the Ngorongoro
Conservation Area (NCA) in Tanzania. The Maasai are semi-nomadic pastoral-
ists who depend primarily on livestock for their livelihoods. Extended families
live in groups of semipermanent houses called bomas in close proximity with
their livestock. The NCA is a unique setting in that it functions as a national
park where the primary industry is tourism; however, the Maasai have been
granted the right to maintain their traditional livelihoods. There are limited
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schools and health centers, and improved infrastructure exists predominantly
to serve the tourist industry (McCabe, Perkin, & Schofield, 1992). Our study
focus stems from concerns expressed by the communities in the NCA regard-
ing the effect of parasitic infection on child health and hospital records, which
indicate that helminth infections (parasitic worms) and protozoa contribute
to fecal-oral transmitted diseases, including diarrhea, typhoid, dysentary, and
trichuris trichiura. This study was conducted in parallel with another study by
our research team, in which we are investigating the prevalence of helminth
infections in primary school children in the NCA.

The research project was developed on the basis of a collaboration among
the University of Calgary, Canada; the Catholic University of Health and
Allied Sciences, Tanzania; and communities of Maasai pastoralists in the NCA,
Tanzania. This collaboration began in 2004 and has been focused on various
community-driven health promotion projects (Allen, Hatfield, DeVetten, Ho,
& Manyama, 2011; Birks et al., 2011; Fenton, Hatfield, & McIntyre, 2013). Our
transdisciplinary research team consists of members with expertise in the fields
of education, psychology, anthropology, global health, and veterinary medi-
cine and who embrace a One Health approach to understanding the interre-
lationships among humans, animals, and the evironment (Zinsstag, Schelling,
Waltner-Toews, & Tanner, 2011).

Study Overview

The purpose of Project SHINE (Sanitation and Hygiene INnovation in
Education) is to use innovative and participatory approaches to science ed-
ucation and social entrepreneurship to create sustainable solutions to issues
regarding sanitation and hygiene. Specifically, the aim of the project is to (a)
improve knowledge, attitudes, and practices among students related to sanita-
tion and hygiene as well as increase interest and motivation for science and (b)
engage secondary school students and the wider community in developing and
evaluating sanitation and hygiene prototypes and health promotion strategies
to reduce parasitic infection.

The Project SHINE intervention and the process of using Intervention
Mapping (IM) as a planning tool are described in greater detail next. Briefly,
the intervention consists of a series of workshops, community events, school-
based lessons, and extracurricular activities, which culminate in a sanitation
science fair (see Figure 1).
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Figure 1. Project SHINE intervention overview.

Study Development

Theoretical Framework

Health promotion interventions are more likely to be effective if they are
grounded in social and behavioral science theory, which may help predict or
explain the pathway to a desired outcome (Glanz & Bishop, 2010). In a re-
cent systematic review, it was found that some interventions with a focus on
improving sanitation and hygiene in resource-limited settings have had posi-
tive effects on certain behavioral determinants, whereas behavioral changes in
other interventions have been difficult to sustain and have tended to dimin-
ish over time (Dreibelbis et al., 2013). Strategies to increase the sustainability
and effectiveness of an intervention include ensuring that interventions are
multilevel and go beyond individual behavior change and that they are appro-
priately tailored to the context (Kreuter, Lukwago, Bucholtz, Clark, & Sanders-
Thompson, 2003).

Project SHINE is situated within a social ecological framework that draws
attention to the multiple overlapping factors influencing behavior at several
levels of analysis (Golden & Earp, 2012), in particular the Integrated Behavioral
Model for Water, Sanitation, and Hygiene (IBM-WASH) framework (Dreibelbis
et al,, 2013). Among a plethora of WASH models and frameworks, the IBM-
WASH framework was designed based on a systematic review of other mod-
els that specify factors that influence WASH behaviors and is distinguished by
its multilevel approach. The IBM-WASH framework consists of several levels,
namely, societal/structural, community, interpersonal/household, individual,
and habitual, and also three dimensions including contextual, psychosocial
(“software”), and technological (“hardware”; Dreibelbis et al., 2013). Although
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the scope of Project SHINE does not allow for engaging or addressing every
level or dimension, the IBM-WASH framework was a useful tool to use in
conjunction with IM to guide the specification of barriers and facilitators that
may be influential in our context. An action research approach to youth and
community engagement in health promotion was used in Project SHINE, and
as such, theories concerning community mobilization were also particularly
relevant for the conceptual design of the project (Baum, MacDougall, & Smith,
2006).

Intervention Mapping Process

The Project SHINE intervention development process was guided by an
adapted IM approach, which involves six steps: (1) assessing the problem and
community capacities; (2) specifying program objectives; (3) selecting theory-
based intervention methods and practical applications; (4) designing and or-
ganizing the program; (5) planning, adopting, and implementing; and (6) de-
veloping an evaluation plan (Bartholomew, Parcel, & Kok, 1998). The first step,
for instance, involved determining the availability of relevant prevalence data
and data at the household level to develop an understanding of sanitation and
hygiene within pastoralist communities. It also entailed establishing relation-
ships with stakeholders, such as village executive officers and ward education
officers, to enhance our understanding of the community context. A key aspect
of applying an IM lens involves developing matrices with explicit key assump-
tions and elements underpinning an intervention. Two psychosocial theo-
ries in particular informed the development of the matrices: the health belief
model and social cognitive theory (Bandura & McClelland, 1977; Rosenstock,
Strecher, & Becker, 1988). For instance, key constructs, such as perceived se-
verity and susceptibility, perceived benefits and barriers, and self-efficacy, as
well as the role of modeling and outcome expectancies that underpin these
theories guided the identification of outcomes and change objectives, in addi-
tion to the selection of theory-based methods and practical strategies to change
health-related behaviors. The matrices served as important planning tools to
assist in developing the intervention. The research team developed these based
on literature as well as their emerging understandings of the context.

Matrices for each target population—teachers, students, and members of a
local women’s group—were developed for Project SHINE. An overview of the
intervention matrices developed for the project is presented in Table 1. In Table
2, a truncated version of a matrix developed for students is presented, which
was focused on identifying individual-, community-, and structural-level
determinants related to specified characteristics and behaviors to be targeted
by the intervention. IM matrices are available on the following website under
Health Sciences Projects, Africa: http://www.ucalgary.ca/ghealth/projects.
Performance objectives identify characteristics and behaviors intended to be
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fostered in the intervention; for instance, in Project SHINE, the focus is on
leadership development and empowerment, knowledge related to important
sanitation and hygiene issues, and key behaviors, such as handwashing and
appropriate latrine use. As key behavioral determinants, perceived benefits and
barriers (pros and cons), perceived social norms, and self-efficacy are specified
as key intervention targets. Finally, findings from the wider literature indicate
that action plans and goal setting may be better predictors of behavior than
intentions and therefore are important to specify among intervention change
objectives.

Table 1
Intervention Matrix Overview

Students: Behaviors/Characteristics to promote

« Increased motivation and interest in science

«  Participation/capacity/leadership to promote health (See details in Table 2)
« Increase correct and consistent handwashing

o Increased knowledge and appropriate use of latrines

o Increased knowledge of water and link to health outcomes

Teachers: Behaviors/Characteristics to promote

« Increase student motivation and interest in science

« Increase participation/capacity/leadership skills in students to engage as
health promotion change agents

o  Enhance knowledge and skills to teach about parasitic infection

o Promote handwashing in school setting

«  Enhance knowledge about latrines and appropriate use/maintenance

o  Extend knowledge of water quality and link to health outcomes

Women’s Group: Behaviors/Characteristics to promote

«  Participation/capacity/leadership to promote health

o Increased awareness and skills related to low-cost options to improve sani-
tation and hygiene

o Increase correct and consistent handwashing

o Increase knowledge and appropriate use of latrines

» Increase knowledge of water quality and link to health outcomes

Project Activities

Community Engagement

Knowledge of the project setting and context, developed through long-
standing research collaboration with the communities, included interviews,
group discussions, and community consultations in which we explored com-
munity concerns regarding the project. This process of community engage-
ment was instrumental in developing the matrices and identifying, for in-
stance, important protective behaviors and practices as well as barriers within
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Youth-Driven Innovation in Sanitation Solutions

the community to increasing uptake of handwashing, such as water scarcity.
Participatory techniques, such as open defecation mapping (an exercise that
involved having students draw their communities and describe human and
livestock defecation practices), were used to encourage youth to think about
potential contamination “hot spots” and modes of transmission of parasites.
In addition, aspects of pastoralist lifestyle, including semi-nomadism and
a close relationship to livestock, were discussed with study participants and
stakeholders and carefully considered during all phases of intervention devel-
opment. Finally, the development of theory-based behavior change strategies
and methods for each priority group was an important aspect of program de-
velopment and will continue to inform the project moving forward. Careful
consideration of access to resources and sustainability is particularly crucial
in resource-limited settings and when working with vulnerable populations.
Community engagement is an integral and iterative process within the project
that will deepen our understanding of pastoralist needs, norms, and practices
as well as inform the development of the intervention.

School-Based Activities

Between May and September 2014, undergraduate, graduate, and faculty
from the University of Calgary delivered a series of four workshops for 18 sec-
ondary school teachers that was designed to (a) enhance their knowledge of
parasitism, water, sanitation, and hygiene and the link to health outcomes; (b)
equip them with participatory lessons and activities that they could use in their
classroom setting; and (c) prepare them to plan and implement science fairs in
their schools. These interactive workshops were a unique knowledge-sharing
opportunity for the Project SHINE team and the school teachers and contrib-
uted to the refinement of the project teacher manual and the intervention.

The teacher manual for secondary school biology and civics teachers was
developed based on a review of the existing curriculum and was revised based
on lessons learned during workshops and discussions with teachers. An over-
view of the topics covered in the school-based intervention is displayed in Table
3. The Project SHINE team developed lessons and adapted them from a range
of other sources, including the World Health Organization (WHO), Centers
for Disease Control and Prevention (CDC), Centre for Affordable Water and
Sanitation Technology (CAWST), Glo Germ, and Safe Water. The lessons were
designed to align closely with the objectives stated in the Secondary School
Biology and Civics curriculum as mandated by the Ministry of Education in
Tanzania. This was explicitly done to ensure that the lessons and activities con-
tained within Project SHINE would serve as useful tools that would enable
teachers to meet their existing teaching responsibilities, instead of increasing
their teaching load. Participating teachers were provided with a teacher man-
ual and log book so their experience with implementing project lessons could
be documented.



Bastien, Hetherington, Hatfield, Kutz, Manyama

Table 3

Overview of topics covered in the teachers’ manual

Topic Lesson objectives Activities

Parasitism o Discuss the symptoms, o Discuss the symptoms,

physical manifestations,
and transmission of
relevant sanitation-related
illnesses in the area.

physical manifestations,
and transmission of
relevant sanitation-related
illnesses in the area.

Sanitation options
in resource lim-
ited settings

“Sanitation Spec-
trum”

Describe the community’s
sanitation situation.
Identify options for im-
proving sanitation.

List the steps that can be
taken to improve sanita-
tion in the household/

Group work and discus-
sions to identify sanita-

tion issues and potential
areas for change visually.

community.
Hygiene o  Explain the importance of ¢  Glo Germ (use of Glo
handwashing. Germ powder/gel and
o Describe the effectiveness UV light) used to observe
of different methods of microscopic germs that
handwashing for remov- are invisible to the naked
ing germs. eye.
Water quality o Understand that water o Conduct a variety of tests
testing quality cannot always be to distinguish between

assessed visually.

Explain the difference
between water test-

ing techniques and the
advantages and disadvan-
tages of each.

safe versus unsafe water,
including a physical test
to assess whether water
looks safe to drink, a
turbidity test to examine
water quality, and a pH
test to examine water
quality.

Water treatment

Discuss water treatment
options.

Describe the advantages
and disadvantages of each
treatment method.

Observe water samples
under microscope and
with naked eye from dif-
ferent sources, describe
properties, and examine
differences according to
treatment method.
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Diarrheal disease «  List common ways of o DParticipatory mapping
transmission transmission of diarrheal exercises to examine open
diseases. defecation, relationship
o Describe a general path between humans and
of bacteria from feces to livestock and spread of
mouth. disease, flash cards, group
e Discuss transmission discussion.

routes in the community.

o  List problem areas and
behaviors that put people
at risk of infection.

Use of micro- o Demonstrate how tousea « Hands-on exercises
scopes and Fold- microscope and Fold- with microscopes and
scope scope. Foldscope to examine
o Demonstrate how to common water and
prepare slides. sanitation-related

parasites, bacteria, and
viruses that are common
in the area.

The school-based lessons and sanitation science fair took place in the latter
phases of the intervention in November 2014 and targeted approximately 400
Form 3 students at the secondary schools. To prime the students for the sci-
ence fair, the Foldscope, which is an origami-based microscope that costs less
than a dollar to manufacture, was presented as an example of frugal innova-
tion inspiration (Cybulski, Clements, & Prakash, 2014). Students were given
their own Foldscope and had the opportunity to work with members of the
Prakash Lab at Stanford University to assemble and experiment with using the
Foldscope, in some cases as part of their science fair project. Students devel-
oped their own research projects based on needs in the community, focusing
on the interactions between animal and human health.

The science fair was attended by all students enrolled and present on the
day of the fair and by members of the community. In addition, students and
teachers were invited to participate in the community awareness-raising events.
To the best of our knowledge, this is the first sanitation science fair to be held
worldwide, making this a unique opportunity in which students showcase their
innovative ideas and projects designed to improve sanitation and hygiene to
parents and the wider community. It is also the first One Health science fair of
which we are aware, which draws attention to the need for health promotion
strategies with a focus on pastoralists to be explicitly designed to address the
interrelationship among man, animals, and the environment.
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Evaluation Process

School-Based Data

There are two secondary schools in the NCA, and both schools agreed
to participate in the study. In this study, a nonexperimental, before and af-
ter design was used to assess effectiveness of the intervention. This included
a multistage consent process to ensure that the rights of children were pro-
tected and respected. After obtaining ethical permissions from Tanzanian and
Canadian ethics boards, we obtained community consent from district offi-
cials and school headmasters. Given the low-risk nature of the educational in-
tervention, which was consistent with the existing Tanzanian curriculum, a
passive parental consent procedure was used whereby parents were provided
with an information letter indicating the nature of the study and an option
to withdraw their child. These consent methods have previously been used in
Tanzania (Kajula, Sheon, De Vries, Kaaya, & Aarg, 2014; Kiragu & Warrington,
2013). We did not register any parental or student refusals for participation in
the study.

Qualitative data in the form of in-depth interviews and group discussions
with students, teachers, health care workers, and members of a local women’s
group were gathered as part of the formative research at the beginning of the
study to understand perceptions of parasitism in humans and livestock as well
as sanitation and hygiene practices and norms among pastoralists. An inter-
pretive phenomenological approach was applied as an analytic framework for
grasping local norms, attitudes, and practices, by accounting for verbal and
nonverbal communication as documented by note takers (Fade, 2004). The
findings from the formative research phase will be forthcoming.

The primary method of quantitative data collection in schools was a self-
completed questionnaire. The questionnaire consisted of a set of sociodemo-
graphic questions, followed by a series of questions related to sanitation and
hygiene knowledge and behaviors, sources of information and discussion
about sanitation and hygiene, participation in health promotion planning and
activities at the school and community level, and interest and valuation of sci-
ence. Many of the scales were drawn from surveys, such as the Global School-
Based Student Health Survey (GSHS), which has been validated among school
children aged 13-17 years worldwide, including in Tanzania, and other vali-
dated tools (Seha, Klepp, & Ndeki, 1994; WHO, 2013). The questionnaire was
pilot tested at a school in the Arusha region and revised accordingly. In April
2014, students in all grades (approximately 1,000 in total) at the two second-
ary schools in the NCA were invited to complete a self-administered ques-
tionnaire, with each question presented in English and Swahili to maximize
comprehension. A follow-up survey was conducted at 6 months.
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Upon completion of the sanitation science fair in November 2014, the
evaluation team, which consisted of a wide cross-section of community repre-
sentatives, and the research team reviewed the strengths, limitations, and feasi-
bility of the projects to determine which could hold potential for scale up and
youth-led social entrepreneurship. Particular emphasis was placed on low-tech
solutions and suitability to local context. Discussions with the community and
schools are ongoing, and details concerning the sanitation science fair and the
outcomes will be presented in a forthcoming article.

To understand how the lessons were implemented and how school events,
including the sanitation science fair, were carried out, a process evaluation
was completed using interviews and group discussions, teacher log books, and
classroom observation.

Community and Hospital-Based Data

To assess availability of sanitation facilities, we identified existing data
collected as part of the Tanzania National Sanitation Campaign concerning
sanitation facilities in the communities nearby participating Project SHINE
secondary schools. In partnership with local authorities, we collected comple-
mentary data concerning the location, type, use, and maintenance of sanitation
facilities at selected households. The data collection instrument and database
were modified based on tools available from Sanitation Mapper, a free software
program to map sanitation facilities using GIS funded by SHARE (Sanitation
and Hygiene Applied Research for Equity). This tool has been used in low- and
middle-income countries (Roma, Pearce, Brown, & Islam, 2012). In addition,
monthly records from a rural hospital in the study setting dating to 6 months
prior to the start of the intervention and 6 months after were included in the
database to enable investigation of patterns of sanitation-related diagnoses in
the community. Although we will not be able to attribute any changes to our
intervention at this stage, we view this as an important first step in a process of
engaging local authorities and assisting with the establishment of a monitoring
and surveillance system.

In partnership with other community members, such as traditional lead-
ers, hospital and dispensary staff, a local women’s group, and policy makers, we
evaluated the project on an ongoing basis to ensure that students and teachers
found the project relevant and engaging and that it was having a positive effect
on knowledge, attitudes, and practices; interest and valuation of science; and
capacity to develop and sustain health promotion strategies.

Discussion

We believe Project SHINE is well positioned to make a unique contribu-
tion to health promotion and global health scholarship for several reasons:
First, it is one of few studies in which the aim is to develop an understanding
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of pastoralist knowledge and practices related to parasitic infection, sanitation,
and hygiene using a One Health approach and in which a systematic develop-
ment process, such as IM, is used. We also believe it is among the first to truly
work in partnership with pastoralist youth and communities and within a sa-
lutogenic framework with a focus on factors that support human health rather
than causes of disease. Finally, in recognition of the potential of frugal inno-
vation, this study is also the first to test an innovative science education and
social entrepreneurship model of health promotion engagement. We anticipate
that if this model were found to be effective, it would have broad applicabil-
ity to other settings and health issues. Support for the project has been high,
with active participation and engagement in the project activities, and with
students, teachers, and community members, including traditional leaders and
local government officials, expressing support and enthusiasm for the study.
In Project SHINE, we attempt to deepen understandings of the context of
pastoralist practices and norms related to sanitation and hygiene by situating
our inquiry within a One Health framework. In addition to baseline and follow-
up surveys of knowledge, attitudes, and practices of secondary school students,
we collected formative research data throughout the project to explore issues
such as pastoralist and livestock relationships, equity and access to resources,
gender, social change effects on pastoralist sanitation and practices, seasonal
variations, and sanitation and hygiene practices and norms in settings such
as the school, the home, grazing pastures, and the wider community. Because
of contextual constraints, such as water scarcity and lack of soap, researchers
in formative research and students in the science fair projects have begun to
explore the local practice of using plants for handwashing and anal cleansing.
Traditional treatments for parasitism, including medicinal plants, were also
explored through group discussions and interviews, as well as perceptions of
hospital versus traditional treatment. We have also discussed with community
members and teachers the valuation and incorporation of local knowledge
in the national school curriculum, which may not always be relevant to the
NCA context and which tends to privilege “Western” science and knowledge.
In our setting, we see this as particularly important given that the majority of
school teachers come from regions in Tanzania where cultural practices and
norms are different from the NCA. It has been noted that although teachers in
Tanzania may be encouraged to adapt the curriculum to the local context and
culture, few make an attempt at “border crossing” or diverge from the primary
material to engage with the discontinuities between a student’s life world and
school science or the foundational differences between Western science and
indigenous knowledge systems (Semali & Mehta, 2012). Awareness and careful
consideration of these tensions at all stages of the intervention are essential to
ensure community buy-in and intervention effectiveness. The IM process was
instrumental in encouraging systematic consideration and planning around
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these key contextual features of our setting and provided added rigor to the
intervention.

In this study, we used schools as settings to engage youth as change agents
in the development and uptake of culturally relevant health promotion strate-
gies to improve sanitation and hygiene among pastoralist communities. This
strategy is in line with the WHO (2011) recommendations that emphasize the
importance of school-based programs as effective and cost-efficient settings for
health education, to reach not only school children and teachers, but also the
wider community. We also used schools as gateways to the wider community
in recognition that youth require support for their ideas to truly hold change-
making potential. By engaging community stakeholders at multiple levels
through all stages of the research process, we hope that the necessary supports
and structures will be in place to increase the likelihood of uptake of promising
youth ideas and strategies to improve sanitation and hygiene.

As mentioned, our model of science education and social entrepreneur-
ship for health promotion presents a novel opportunity to foster youth-driven
innovation. To that end, students participating in the project had the unique
opportunity to be among the first students in the world to experiment with
using the latest prototype of the Foldscope, an inspiring example of frugal in-
novation. The Project SHINE Sanitation Science Fair, held in November 2014,
showcased student projects that may hold potential for improving sanitation
and hygiene among humans and livestock in pastoralist communities or other
resource-limited settings worldwide. These projects may serve as examples of
successful reverse or frugal innovation, or they may simply spark an awareness,
interest, and capacity among youth and communities in the NCA to continue
to improve the health of their communities.

Several assumptions, limitations, and challenges associated with the
Project SHINE approach merit discussion. First, a participatory action re-
search project in which youth are engaged as agents of change assumes that
youth are given voice within their communities. Given the complex nature of
power structures within any community, youth participating in Project SHINE
may face resistance to their ideas and strategies within the community, lead-
ing to a sense of frustration and disempowerment (Allen-Scott, Hatfield, &
Mclntyre, 2014). We also acknowledge that the uniqueness of the NCA context
may present particular challenges to improving sanitation and hygiene practic-
es and conditions. In addition to water scarcity, the NCA is a UNESCO World
Heritage site and has land tenure rules that restrict the construction of perma-
nent structures, including households. Furthermore, the NCA Authority has
the right to prohibit and control grazing, collection of firewood, and residence,
among other issues (Galvin, Thornton, Boone, & Knapp, 2008). At the same
time, there is a governmental expectation that each household have a toilet,
and this is reportedly enforced particularly during times of disease outbreak.
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Political will at the national, regional, district, and ward levels as well as com-
peting health priorities may present challenges to efforts to improve sanitation
and hygiene. Thus, the capacity of youth and community members to exercise
agency within this structure may be limited. This could be due to lack of voice
within the context or to limited capacity and access to the resources required
to make desired changes.

Our study will contribute toward building the evidence base for a model
of participatory science education and social entrepreneurship for health pro-
motion. We aim to test the assumption that this approach will lead to the de-
velopment of effective, culturally relevant strategies to improve sanitation and
hygiene among pastoralists, but we also recognize that schools are complex
settings within which to work. Among the many challenges currently facing
science education in Tanzania are overcrowded classrooms, shortage of text-
books, a reliance on rote learning, irrelevant curricula, poor learning out-
comes, and poor linkages to the employment sector (Semali & Mehta, 2012).
Teachers have multiple competing demands, and hosting a science fair requires
knowledge, experience, and resources. Science fairs are not commonly held in
Tanzanian schools, and none of the teachers with whom we spoke were famil-
iar with science fairs. We hope that by partnering with our two pilot schools
and by sharing resources and other teaching and learning supports with them,
we can overcome some of these challenges.

Conclusion

In this article, we presented the Project SHINE design and conceptual
framework that we used in an attempt to foster youth-driven innovation in
sanitation and hygiene strategies for pastoralists in Tanzania. To the best of
our knowledge, this is the first attempt to apply IM to a sanitation and hygiene
intervention in which a pastoralist population is the priority. We have found
it to be an effective planning tool that has added rigor to the study and that
has fostered an iterative cycle of reflection and adaptation concerning project
approaches and outcomes. It is our hope that Project SHINE will contribute
to the body of evidence concerning health promotion more generally and of
health promotion among pastoralist populations more specifically.
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