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Figure 5. The co-learning process for students and community. Source: Authors.

Table 1. The final deliverables included two Esri StoryMaps, an activity book, an  educational 

bookmark, and an informative flyer. Source: Authors.
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Fig. 3. Cimarron County in relation to the Ogallala Aquifer. Source: Authors.

Cimarron County, Oklahoma is part of a semi-arid region 

experiencing regular cyclical drought, the most infamous being the 

1930s Dust Bowl (Egan, 2006). The region is underlain by the High 

Plains Aquifer (HPA), which has contributed to its growth as the 

“Breadbasket of the United States” (Steward and Allen, 2016: 37). With 

the growth of Center Pivot Irrigation (CPI), groundwater from the HPA 

is often extracted faster than the recharge rate, leading to concerns of 

long-term water sustainability (Wenger et al., 2017). Thus, training the 

next generation of water-related specialists, as well as providing 

educational resources to support community and household level 

decision-making and resource management is essential (Colston et al., 

2019). However, at the local level, the lack of trust in science can hinder 

efficient dissemination, acceptance, and use of vital information. 

A participatory approach (Fig. 1), which directly involves 

communities in various aspects of the research, not only bridges the gap 

between the researcher and the community, enhancing the value of the 

study; but also provides the opportunity for the exchange of local 

knowledge and experiences, while ensuring community contentment 

with results (Viswanathan et al., 2004; Duke, 2020). Such practices 

allow researchers to better understand the community and stimulate 

improved research results (Ross et al., 2010). By emphasizing local 

priorities, participatory research and learning facilitates a more efficient 

translation of results into the community, enhancing research quality 

through more informed contexts and enhanced social validity (Vaugh 

and Jacquez, 2020; Macaulay et al., 2011). Moreover, involving students 

in research can enrich the development of the students’ skills. Further, 

student involvement serves to reinforce social capital and community 

involvement (Vadjunec et al., 2022). Overall, participatory research 

encourages important mutual exchanges which help to reinforce 

established links between the researchers and the wider community, 

setting up prospects for future research projects (Fontaine, 2006).

This poster explores how both students and communities benefit 

from a participatory research approach to groundwater management. We 

argue that promoting participatory methods enhances shared knowledge 

and builds efforts for more effective science communication and 

groundwater management. Furthermore, the holistic approach fosters 

experiential learning that provides diverse students with unique hands-on 

research experience, cultivates critical thinking skills, and provides 

practical experience using an array of community engagement methods.

 

RQ. How do students and communities benefit from a participatory 

research approach in groundwater management?

The research team used a mixed and participatory methods approach 

to develop educational material for groundwater management specific to 

Cimarron County, OK. This further provided the student team members 

with hands-on training opportunities in water management using 

participatory learning. We collected and reported changes from 37 repeat 

groundwater measurements from participants’ wells while having one-

on-one conversations with them. We also created two StoryMaps, an 

activity book, and an educational bookmark. Additionally, we conducted 

archival research on groundwater issues in the county and met with 

geologists and geographers with vast experience working in the area. 

These interactions, collaborations, and feedback allowed us to gather the 

information needed to build custom deliverables, thus supporting a dual 

learning process for both students and community participants. 

Figure 6. (a) Interacting with a school group at the Cimarron County Fair. (b) Children solving a puzzle 

in the Activity Book. (c) Children actively engaged with the groundwater model. (d) Enriching 

conversations with diverse audiences at the Union County, NM County Fair. (e) Presenting the 

groundwater model basics 101. (f) Learning to measure well water levels. Photos by Authors.

Participatory research methods encouraged co-learning between the participating 

communities and involved students. Community members expressed what resources 

were beneficial, further showing the importance of community engagement to 

“humanize research” (Paris and Winn, 2014:1). The collaboration between students 

and community members resulted in specific resources of use to the community. Our 

physical presence in the study area made it easier to translate our work and get real-

time feedback on their lived experiences to help guide the creation process. 

With students involved, community members embraced a shared goal to 

contribute to the students’ education, while also learning together. Vadjunec and 

colleagues (2022:18) examined the benefits of participatory methods when 

conducting socio-ecological studies ethically in the Southern High Plains, finding 

participatory approaches a key means for “growing and maintaining community 

involvement.” Meaningful relationships with the community can be reinforced by 

having students involved in smaller research projects as part of the larger, long-term 

project (Vadjunec et al., 2022). Engaging in experiential learning by sharing 

experiences, participating in county fairs, and engaging with citizens promoted the 

deinstitutionalization and alienation of groundwater management research by 

ensuring the inclusion of the affected community. Student experiences and 

exchanges continue to cultivate opportunities for incoming students and increase the 

longevity of the relationship between researchers and communities.

Participatory learning proved to be an advantageous experience for both students 

and communities. Both groups benefited from the process of making customized and 

accessible resources, while also fostering dynamic co-learning experiences. For 

instance, students gained ample research experience and knowledge on socio-

ecological issues in the Southern High Plains, as well as in the design and 

presentation of both social and geospatial data. In addition, community members are 

given a platform to express their lived experiences and receive results catered to 

their local experiences and needs. Participation of many parties affected throughout 

the research process created an ethical and holistic approach to groundwater 

management in Cimarron County. 

Additionally, it ensured that students involved in the small research projects 

were effectively educated on the practical and ethical assessment and applications of 

participatory methods. Student involvement coincided with community involvement 

as there became a shared value for education. With continued pressing issues such as 

cyclical drought and groundwater management, the conversation is and will be 

ongoing. Reinforcing the established social capital in the study area bolsters 

opportunities for continued collaborative research and co-learning opportunities into 

the future.
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“My own perception of the area was challenged upon engaging with citizens at the Cimarron 

County fair where I began to understand the influence and importance of agriculture in the 

livelihoods of the community.” -Lanah Hinsdale.

“By being able to participate in fieldwork measuring wells and speaking with the people who 

relied on them, we were able to learn more from their experiences than we otherwise would 

have in a solely academic setting.” -Abby Curry.

“Participatory learning also provides a platform for the community to engage with project 

results, which will hopefully promote further engagement in the future.” -Chloe Taylor.

“By working together in a collaborative effort based on trust and respect, we learn from each 

other, and this can lead to mutual benefits and, most importantly, to solving pressing 

problems.” -Belem Carrasco.
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Figure 1. A participatory approach includes the structure to a) bridge community and 

researchers, b) facilitate the exchange of knowledge, expertise, and experiences, c) promote 

co-learning, d) share decision-making power, and e) have mutual ownership of the results and 

the process. Source: Adapted by the authors from Viswanathan et al. (2004:3).

Figure 7. Word Cloud representing the co-learning process for students and community based on 

individual student final project reports. Source: Authors.
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