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Abstract

Background: Knowing about risks of water contamination is the first step in making informed 

choices to protect our health and environment. Researchers were challenged with sharing water 

quality research information with local communities.

Objectives: The purpose of this paper is to describe the formative evaluation used to develop and 

implement an Environmental Health Literacy summer camp and after-school water curriculum for 

Native American children in the 4th-6th grades.

Methods: Community and university scientists, elders, and educators came together and co-

developed a summer camp and after-school program for local youth to address the issues of water 

and its importance to the tribal community.

Lessons Learned: Research partners must continually balance research needs with 

relationships and service to the community. Community-based participatory research (CBPR) 

helped to build trust and culturally center the intervention. The health literacy framework used to 

develop our curriculum also complimented our CBPR approach and may benefit other 

partnerships.

Conclusions: Project partners built upon the mutual commitment to ‘do what we say we will 

do’ within the community context. Using the CBPR approach provided a strong framework for the 

collaboration necessary for this project. Trust relationships were key to the successes experienced 

during the development, implementation, and multiple revisions of this intervention.
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Clean, healthy water is an essential element for life. Respecting and protecting this resource 

will become the responsibility of the children of today. For a group of tribal elders and 

researchers on one northern plains reservation, the passing down of knowledge and respect 

of water has become a priority. A decade of tribally-directed water quality research on 

surface and groundwater within the Apsáalooke (Crow) Nation reservation revealed 

potential threats to the health of the reservation’s water sources and communities.1−6 Studies 

conducted through collaboration of the Crow Environmental Health Steering Committee 

(CEHSC), and tribal college and university partners beginning as early as 2007 revealed 

levels of Escherichia coli that made the water unsafe for swimming and raised concern about 

the potential for other microbial contaminants that pose health risks such as 

Cryptosporidium.6 Cummins et al. (2010) also reported community member concerns of 

children contracting Shigellosis during the summer months, which they related to swimming 

in the local rivers. More recent studies of well water in homes within the tribal reservation 

have also revealed some wells are contaminated with uranium3, and contained other analytes 

such as manganese, nitrates, arsenic, or microbial contamination that made over half of those 

tested wells unsafe for drinking (personal communication, CEHSC member, 7/13/2016).

Knowing about risks of water contamination is the first step in making informed choices to 

protect our health and environment. However, warnings to limit contact with potentially 

contaminated water may conflict with practical economic and resource constraints3 and 

cultural understandings of health and wellness of tribal people.1–3,5 To address this 

challenge, tribal researchers and elders called for a community-based participatory research 

(CBPR) partnership with a Native researcher (Crow Tribal member, second author) at a 

nearby state university to find a way to disseminate water-related information within this 

community cultural context.

In early project planning meetings, the CEHSC, and the first two authors of this paper met 

and identified the lack of environmental health knowledge within the local communities as 

an area of concern. The group also cited examples within the community where children had 

been effective in previous campaigns for spreading information about health effects of 

smoking and the importance of seat belt use. We hypothesized that extended family 

structures might enhance the diffusion of the water quality information and provide 

sustained levels of change as children adopted and developed more conscious attitudes and 

behaviors regarding water quality and protection. The purpose of this paper is to describe the 

formative evaluation used to develop and implement the Guardians of the Living Water 
Environmental Health Literacy summer camp and after-school water curriculum for Native 

American (NA) children in the 4th-6th grades.
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METHODS

Partnership

This CBPR project brought together a well-established, reservation-based research group—

the Crow Environmental Health Steering Committee (CEHSC)—an academic research team 

composed of a university faculty (Crow tribal member), a local tribal member project 

coordinator, several Native and non-Native university and tribal college student interns; a 

tribal culture committee representative; and a local elementary school administrator to 

establish the Guardians of the Living Water Environmental Health Literacy Project (GLWP), 

and the current GLWP committee. In 2014, this collaborative research group embarked on a 

journey, using principles of CBPR, to plan, develop and implement week-long summer 

camps and after-school program aimed to increase levels of environmental health literacy 

(EHL) of local NA 4th-6th grade students. This project received approval by the Montana 

State University Institutional Review Board (IRB) and the IRB at Little Big Horn College. 

The university and community committee members continue to meet monthly to discuss the 

progress, challenges, and successes of this project. The committee oversees camp planning, 

including referrals of local guest speakers, and have actively participated in presentations, 

publications, and in facilitating activities during the camps. Figure 1 illustrates the main 

groups in the collaboration and the iterative process of curriculum development in this 

project.

Conceptual Framework

The development of the Guardians of the Living Water intervention was guided by CBPR 

principles7–10 utilizing iterative participation throughout (see Figure 1). The premise of the 

program was that 4th-6th grade camp participants assume the role of ‘Guardians of the 

Living Water’, be responsible for learning and sharing information about water, and become 

role models for respecting and protecting water in their communities. It was important to all 

partners in this project to use tribal stories and knowledge, to incorporate research-based 

local water quality information,1–6 and to focus on the development of interest, 

understanding, and skills within the tribe’s children regarding the holistic importance and 

significance of water to the tribal community.

This intervention was developed based on environmental health literacy (EHL) and children 

as agents of change models.11–14 These models aided in selecting and designing the 

curriculum components to deliver water-related information that students could share with 

family, friends, and the community. Since lay-educators implemented the intervention, we 

relied on published curriculum materials, and tapped into the rich tribal community 

resources such as local professionals and elders to teach activities, tell stories, and promote 

the importance of water and how to protect water.

In broad terms, environmental health literacy (EHL) focuses on educating individuals about 

the environment, its relevance to human health, and the actions one can take to reduce health 

risks and protect the environment.11–12 The goal of the GLWP is to improve EHL among the 

tribe’s children by focusing on the development of three levels of EHL (functional, 

interactive, and critical) adapted from Nutbeam’s heath literacy model.12 The model proved 
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to be central to our ability to operationalize EHL and align our curriculum objectives and 

measures to help students move beyond science knowledge to interactive and action-focused 

activities.

The children as agents of change model13−14also impacted the development of the 

intervention. Messages and knowledge needed to be translatable to the community through 

the students participating in this study. That meant first finding out if the children could be 

that agent within the context of the tribal culture and community/family structure. Our 

intervention was developed and implemented in a way that would help us test that idea.

Intervention Development

The CEHSC and university research team spent considerable time conceptualizing how to 

translate, teach, and share information about water quality and the importance of water to, 

and through, the student participants in this program. Tying in the previous water quality 

work1–6 to be presented to and distributed by young students proved to be a formidable 

challenge. Much of the work done previously by the CEHSC was beyond the scope of this 

age level.1–6 Once the messages were drafted and agreed upon by the GLWP committee, the 

PI and students searched existing environmental and water curricula to provide knowledge 

and skills related to those messages, and looked at several other projects that utilized the 

children as agent of change model.1–14,16–20 After discussion of options, Project WET15 was 

selected and approved by the GLWP committee. Project WET, (Water Education for 

Teachers) is a foundation based in Montana that develops and publishes experiential science-

based water education resource materials and provides training workshops for formal and 

informal educators.15 This material was a good fit based on ease of use and availability of 

local training opportunities that provided our facilitators access to the published materials to 

implement the intervention.

The initial intervention draft contained multiple modules: Introduction and Orientation to 

Guardians of the Living Water; Rivers and Springs; Wells and Groundwater, Water 

Treatment; Policy Implications and Sharing information. Each module included similar 

components: learning objectives; experiential objectives; art-based activities and sharing 

activities. Despite multiple iterative revisions however, the initial curriculum model ended 

up being too large to cover during a five-day camp, so we selected some activities from these 

modules to try out at the first summer camp. Work continued throughout the first two years 

of development to refine these messages and activities. The messages were eventually 

simplified for the 2016 summer camp to broadly cover 1) respecting water 2) water and 

human health 3) water can be contaminated, and 4) sharing the responsibility for conserving 

water. (see Figure 2.)

Facilitator Training

Trainings for staff and student interns became an important part of the development of the 

intervention activities. Prior to the first summer camp, three tribal college and three 

university team members attended a formal Project WET15 training, which also provided the 

project access to their full curriculum materials. Once we developed the first draft of camp 

activities, the PI and graduate students provided a three-day face-to-face training for camp 
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facilitators that included information on the goals of the program, CBPR, basic water 

science, the research from the tribal community and required lab safety training. In addition, 

the facilitators conducted a walk-through of the planned activities for the camp, and attended 

an on-site training provided by a member of the CEHSC on how to conduct a river health 

assessment. Final revisions to the planned activities were completed prior to the 2015 

summer camp based on feedback provided during these trainings. Ten facilitators completed 

an additional three-day training prior to the second summer camp in 2016. The second 

facilitator training session included the same topics as previous trainings, however, based on 

teacher/facilitator recommendations, activities were refined to provide more focused practice 

on delivery and learning objectives.

Curriculum Delivery

The curriculum was delivered first, through an annual five-day, M-F, 9AM to 4PM summer 

camp, and then through after-school sessions, both held at the local elementary school and at 

various important water-related locations within the reservation. In the first camp, university 

graduate students facilitated most activities, while tribal college interns and the local 

program coordinator were main facilitators for the after-school sessions, and the two teams 

shared responsibility for teaching the activities in the second camp. The after-school phase 

of the intervention consisted of 12 two-hour sessions (3:30PM-5:30PM). Sessions were held 

in an informal classroom setting at the elementary school each month throughout the 2015–

2016 school year. The community partners were clear that our intervention should not add to 

the workload of teachers, so, we did not implement this intervention within the formal 

classroom, but rather compensated two participating teachers for their professional insight 

and observational feedback. The activities piloted at the 2015 summer camp were used for 

these sessions, with the addition of greater focus on the concept of being a Guardian, and 

incorporation of tribal language activities. Qualitative facilitator and teacher feedback was 

collected and used to refine activities for the next summer camp.

Guest speakers were incorporated throughout the camp and after-school sessions to enhance 

the participants understanding of the connection between water and health, history, and 

culture of the Apsáalooke people. Newsletters were sent home daily with the participants 

attending the camps and after-school sessions to encourage them to share what they learned 

with family members. In addition to the curriculum activities and field trips, daily activities 

at the camps included free breakfast and lunch provided by the school, and snacks provided 

by the project. The project provided snacks and dinner for the after-school sessions.

All participants were NA and were in the 4th, 5th or 6th grade. Most of the participants were 

from the local community, however some traveled from neighboring communities to 

participate in the camps. The camps were planned to accommodate up to 50 participants; 

however, the first camp had 22 participants on the first day of camp and 18 participants that 

completed the full camp. In the second year, fewer participants were recruited, with 14 

participants attending the first day and nine completing the full week. Lower recruitment 

was mainly due to unanticipated scheduling conflicts with other community events. During 

the 2015–2016 after-school program, we initially recruited 24 participants, however only 12 

participants attended at least 75% of the 12 sessions. Again, our after-school sessions 
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competed with other family and community events. For example, basketball is very popular 

with this age group and even though the principal negotiated an attendance policy with the 

basketball coach we still lost participants.

Formative Evaluation

Following each day of the camps and at the end of the school year, facilitators met and 

reflected on the day’s activities, and provided a written reflection about the experience. 

Reflection meetings were also held with local teachers and GLWP committee members for 

additional feedback. We conducted interviews with participants at the end of the camp and 

asked what they liked and disliked. Four main themes resulted from the reflection sessions 

and are briefly described below. Relevant comments and resulting year two revisions are 

provided in Table 1.

1) Terminology in Activities and Assessments.—Teachers, facilitators, and 

participants commented that some participants struggled with understanding certain 

terminology. This was believed to be the result of cultural language differences and the 

complexity of language used without adequate explanation. All activities and assessment 

instruments were revised to be more understandable to the students.

2) Fewer New Concepts Each Day.—Facilitators and teachers recommended 

reducing the number of new topics introduced each day and within the week. This required 

an extensive revision of camp planning, however as we focused more on learning objectives 

within activities, it became easier to reinforce the messages and align our activities and 

speakers.

3) Reinforce Information in Multiple Ways.—Other comments suggested 

development of more innovative ways to reinforce the messages each day. We focused on 

activities that captured the attention of participants, and could be paired with traditional 

stories, or trips to local sites. The addition of more local facilitators and speakers, and Crow 

language words into some activities was also incorporated.

4) Time and Classroom Management.—Recommendations for one-on-one attention 

toward the participants and assigning facilitators to specific tasks addressed time 

management challenges. The incorporation of clan leaders allowed planning the activities 

around a specific number of groups, who would stay together throughout the week, avoiding 

the need to continually take time to regroup the participants and reduced the “getting 

acquainted” period for the participants. The GLWP team collaborated to incorporate many 

recommendations into a revised guide and schedule for the year two camp. Figure 2 

illustrates the resulting year two camp activity schedule.

LESSONS LEARNED

This project has been a practical experience in bringing together several partners to translate 

water quality research, tribal knowledge, and environmental health knowledge into messages 

appropriate for 4th-6th grade students. Through our process of developing and piloting the 
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intervention in two successive summer camps and an after-school program, we have several 

valuable lessons learned along the way.

First, the CBPR approach to co-designing a project involves humility, and flexibility. Based 

on initial meetings with community partners, the university team initially proposed an idea 

of sharing information within the adult population. However, in subsequent meetings, this 

idea evolved when the committee brought up their interest in using children as a means for 

reaching adults. This novel approach interested the academic partners; however, as the team 

stood they had limited experience working with children. Although we made sure that 

several educators comprised the steering committee and we met monthly to review progress 

on development of the project, the academic partners struggled to meet what they perceived 

as the community partners’ expectations. This resulted in a long and laborious process of 

going from a very science education intensive curriculum design that frankly overwhelmed 

us as facilitators, to the more recent interactive and action-based curriculum. It had taken 

much of the first two years of work to get to this level of trust and understanding to call for a 

shift in our planning path. However, this changed the dynamic of our partnership for the 

better, and we feel better serves both our interests and the overall goals of the community.

In the first year, the task of translating water quality research into a children-focused camp 

became too academic and did not adequately reflect the public health and health literacy 

focus that we were interested in and were reflected in our conceptual framework of EHL and 

children as agents of change models. The post camp reflections led us to rethink our 

approach and forced us to come up with a more workable operational definition of 

environmental health literacy to help the committee see the difference between EHL and 

strictly science education. We went through several iterations of how we could apply a 

health literacy framework to our intervention development, but found that Nutbeam’s (2008) 

health literacy model was most appropriate for helping us to shift the focus of the program 

from focusing only on knowledge acquisition, to also incorporating the interactive and 

critical functions of EHL that may create the desired outcomes of change and action within 

the participants and broader community. Nutbeam’s framework draws directly from Paulo 

Freire21 and is highly compatible with CBPR approaches to research that extend from 

personal behaviors to enhancing one’s well-being to social action to influence the 

determinants of health. Our adoption of Nutbeam’s framework was compatible with our 

desire to promote children as agents of change. Other CBPR partnerships working to 

promote efficacious change in communities may also benefit from using Nutbeam’s 

framework to guide intervention development.

Additional challenges related to fulfilment of responsibility to community included our 

decision to jump into the first camp when we had not yet fully developed the framework for 

the EHL model. However, our community partners had obtained funding for the camp and 

we felt a responsibility to demonstrate our commitment to the community. The project had 

also experienced several serious setbacks in our timeline. For example, because of staff 

turnover, we did not have an opportunity to provide training for newly hired tribal college 

interns prior to the start of the camp, so they were unable to facilitate any of the activities. 

Since we did not have adequate time to prepare and develop the research-component, the 

first camp was essentially a pre-pilot testing of some of the activities and knowledge 
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assessment instruments. While this was not ideal from a research perspective, it proved to be 

important for our work from a relationship building perspective. It was important for us to 

demonstrate our commitment to the community. This example illustrates how research 

partners must continually balance research needs with relationships and service to the 

community.

CONCLUSION

This project brought together a diverse group of individuals with a common goal of passing 

on knowledge and understanding of water and its importance to individuals and 

communities within the Crow Agency community. Partners recognized strengths and 

challenges in working across scientific and social-behavioral disciplines. Using the CBPR 

approach provided a strong framework for the collaboration necessary for this project. Trust 

relationships were key to the successes experienced during the development, 

implementation, and multiple revisions of this intervention. This trust was developed 

through commitment of all members toward the goals of the program: to pass on the 

knowledge and understanding of water to the children of the community. The ability of the 

group to come together to provide the first camp under difficult time restraint and personnel 

challenges is just one example of the commitment to “do what we say we will do” within the 

community context. The relationships and lessons learned will continue to develop as we 

move to the final stages of this project and begin the planning of future collaborations within 

this community.
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Figure 1. Collaborative Partners and Curriculum Development Process
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Figure 2. 2016 Guardians of the Living Water Camp Activity Schedule.
Four main messages were emphasized through activities over the five-day camp: Water, 

affects Human Health, Water can be Contaminated, and Respondibility for Conserving 

Water.
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