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Abstract

Disaster science is increasingly incorporating interdisciplinary methods and participatory research 

techniques. Yet, traditional higher education programs remain focused on lecture. More examples 

of educational efforts that meet these need of future researchers and practitioners to foster 

collaborate across disciplines and with communities are needed. This paper describes one such 

effort that included three projects co-designed and co-led by university students, faculty, and 

community residents to address flooding challenges in socially vulnerable neighborhoods. This 

paper overviews the educational program, the three projects, provides feedback from graduate and 

undergraduate students who helped initiated these efforts, and discusses benefits and challenges 

for similar interdisciplinary and participatory educational programs. Benefits for students include 

increased interdiciplinary dialogue, improved science communication, increased research 

participation, real-world research experience, and awareness of resident perspectives and 

knowledge. Challenges, though, are a lack of cultural competency among students, time needed to 

earn resident trust, and mismatched community, academic, and student schedules.
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Introduction

The increasing frequency and magnitude of disasters along with population growth in 

hazardous areas, such as along coastlines, emphasizes the need for appropriate education 
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and training in disaster science for numerous disciplines. Furthermore, disaster scholars 

emphasize that physical disaster risks are not equally distributed across population groups. 

The most socially vulnerable populations, who have the least resources to prepare, respond 

and recover to a disaster individually, often face the most disaster risk and have the slowest 

disaster recoveries (Van Zandt et al. 2012; Cutter et al. 2003). To address the complex 

physical and social nature of disasters, built environment, and populations and build disaster 

resilience, emergency and disaster management professionals skilled in multiple scholarly 

disciplines from social science to engineering to urban planning, for example, have an 

advantage. Yet, few higher educational programs tackle disaster science outside of 

disciplinary silos. This paper provides an example of one educational program that included 

three projects designed to be academically interdisciplinary and community-driven, where 

the by-product was more engaged, and knowledgeable students who will be future hazard 

scholars and practitioners.

Tackling and teaching societal problems that span disciplinary boundaries, like disaster 

resilience, cannot be addressed in silos, but require interdisciplinary approaches (Frank 

2015; Silka et al. 2013; Rittel and Webber 1973). An interdisciplinary approach particularly 

emphasizes critical thinking. Research on interdisciplinary projects shows how critical 

thinking skills that cross disciplinary boundaries or integrate across various disciplines are 

valued by employers more than specific, individual degree programs (Hart Research 

Associates 2015; Morin et al. 2016). In relation to environmental issues specifically, over 40 

years ago, in 1977, the Tbilisi Declaration called for interdisciplinary approaches to 

environmental education (Rowe and Johnston 2012); and now many interdisciplinary 

education programs focus on sustainability-related issues (Johnston 2012). The Association 

for the Advancement of Sustainability in Higher Education (AASHE), for example, led 

cross-disciplinary workshops to foster problem-based approaches to environmental 

education (AASHE 2010). While disaster researchers have discussed interdisciplinary 

research methods for addressing vulnerability and resilience (see for example, Fuchs, 

Kuhlicke, and Meyer 2011), there is less focus on interdisciplinary educational approaches 

to disaster resilience.

Interdisciplinary education is only one need for higher education in disaster resilience; 

community participation in the research is another iniative that is gaining prominence in the 

disaster field (Berke et al. 2011). Instead of scholars and university educators dictating 

problems and solutions to and for communities, universities could co-create projects 

alongside communities (Frank 2015; Stoecker 2016; Ward and Wolf-Wendel 2000). The 

problem-based environmental learning scholars need can be enhanced when grounded in 

local community context and driven in pursuit of community outcomes. Furthermore, 

student learning outcomes, achievement, engagement, and cultural competency increase 

when immersed in service learning projects (Lockeman and Pelco 2013; Hatcher 1997; 

Kilgo 2015; Carson and Domangue 2013; Miller et al. 2011; Reising et al. 2006). National 

organizations and foundations along with scholars have called for community impact and 

reciprocity in educational and research programs (Boyer 1996; Bryne 2006; National 

Academy of Sciences 2004; Carnegie 2006), but this is difficult to implement. Researchers, 

even community-engaged researchers, are still often mistrusted, at least at first, by over-

studied and fatigued community members (Ross and Stoecker 2016), and researchers 
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continute to struggle to make successful bottom-up, community-led science that contrasts 

traditional top-down science (Silka et al. 2013). Furthermore, whether communities benefit 

when students and researchers focus on interdisciplinary, problem-based projects remains 

unclear (Stoecker 2016; Stoecker and Tyron 2009; Stoecker, Beckman, and Min 2010). 

Thus, we argue that interdisciplinary and participatory projects can enhance disaster 

education while supporting community resilience and equity goals if purposefullly designed 

and managed.

Citizen science, in particular, is one tool for researchers, students, and residents to co-create 

projects that transcend traditional disciplinary silos. Citizen science is a process by which 

volunteer members of the public, who commonly lack advanced or technical training in 

science, engage in scientific activities (e.g., data collection or analyses) that might otherwise 

be beyond the reach (financially or otherwise) of professional researchers or practitioners 

(Conrad and Hilchey 2011). Citizen science projects are increasing across the world 

(Bonney et al. 2014). Yet, very few address disasters or hazards (CCS 2018). Preliminary 

research studies indicate that trained residents and students can collect valid and reliable 

disaster data, such as damage assessments or risk information (Lue et al. 2014; Bonney et al. 

2014; Méheux et al. 2010). Citizen science, especially within a framework of community-

based participation, can foster accountability, trust, transparency, and legitimacy in 

government and nongovernmental responses to resident needs, highlight low-cost and 

effective solutions to community problems, and raise previously overlooked distributive 

justice issues (Corburn 2005; Cutts et al. 2011; McCall 2003). All of which are central to 

promoting disaster resilience, especially in socially vulnerable communities.

We argue that the integration of university and high school students into citizen science 

research projects for hazards and disasters meets several of these challenges. Educational 

programs like we describe below are designed to be interdisciplinary, to support cultural 

competence of students (Amerson 2010; Alexandrowicz 2001), to foster co-learning 

between residents, researchers, and students, and to promote further understanding of the 

intersection between physical vulnerability and social vulnerability by future urban planners, 

engineers, social scientists, and emergency managers. This paper provides an overview of 

executing this program, the three citizen science projects, and student feedback on their 

experiences. We conclude with honest discussion of key challenges and opportunities for 

these educational programs.

Background

The Institute [REMOVED FOR BLIND REVIEW] aims to embed a bottom-up, community-

based approach into research and university coursework. The Institute involves faculty from 

urban planning, engineering, sociology, public health, political science, among others in 

building collaborative research designs. Since 2014, the Institute has worked with 

community-based organizations and high schools in the Manchester/Harrisburg and 

Sunnyside neighborhoods of Houston, Texas. The neighborhoods are highly socially 

vulnerable, based on common social vulnerability indices (e.g., Van Zandt et al. 2012). 

These neighborhoods have higher minority populations than most other Houston 

neighborhoods—95–99% racial minority, according to the City of Houston (2012)—and 
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have median incomes that are one-third of Houston’s overall median income. Social 

vulnerablity intersects with disaster vulnerablity in these neighborhoods as large portions of 

the neighborhoods fall into the 100- and 500-year floodplains with frequent ponding issues 

after heavy rainfall or storm events (Texas Organizing Project 2016). Additionally, 

Manchester/Harrisburg residents live near over 20 toxic or hazardous facilities such as 

petrochemical operations (DHHS 2009; EPA 2015; Linder et al. 2008). Years of 

infrastructure and housing neglect and disinvestment have resulted in inadequate and aging 

drainage infrastructure and vacant parcels, along with abandoned toxic facilities (Newman et 

al. 2017). Together these risks make the low-income, minority residents vulnerable to both 

natural and technological disasters.

The research team conducted physical vulnerability (such as the percentage of property 

damage) and social vulnerability (such as poverty, race/ethnicity, age, and gender of 

households) analyses watersheds in the Houston-Galveston metropolitan statistical area (see 

Muñoz, Olivera, Giglio, and Berke 2018). Based on the vulnerability analyses, , the Institute 

reached out through our social network of key informants in Houston with an interest in 

hazard-related issues and a track record of trusted community engagement and local 

knowledge of community concerns. Two community-based organizations with decades of 

experience in neighborhood advocacy emerged as willing participants because of shared 

goals-- reducing hazard risk to people. Texas Environmental Justice Advocacy Services 

(t.e.j.a.s) and Charity Productions are nonprofits that engage community members in 

addressing various environmental and social inequities and the persisting problems that have 

come from city neglect and disinvestment resulting in physical vulnerability. The Institute 

was invited to explore project possibilities in two neighborhoods identified by the 

community-based organizations, Manchester/Harrisburg and Sunnyside. Additionally, these 

organizations connected us to local high schools near the neighborhoods with their own 

track record of project-based learning and community projects: E.L. Furr High School 

(FHS) and Jones Futures Academy (JFA) within the Houston Independent School District.

The partners organized a community meeting where the Institute discussed hazard 

vulnerabilities and other data and residents identified disaster resilience related needs and 

gaps. Specifically, partners and residents described two hazards as priority concerns, 

environmental toxins and flooding. The partners and Institute developed a community 

covenant, or an agreement of how each party would work and interact together, before 

proceeding. This covenant described protocols for communication, publishing results, and 

the duration and commitment of the Institute in the community, among others. After 

developing a community covenant the team identified an interdisciplinary set of projects to 

be incorporated into secondary and higher education classrooms. Because there are 

significant limits on local scaled data that constrain community capabilities, students and 

partners took to the streets to collect and understand pertinent data. The Institute’s 

pedagogical approach marries invaluable residents’ local knowledge required to address 

needs with local data gathering co-led by community members and students of higher 

education.

As trust was developed and the covenant written, faculty and graduate students met bi-

monthly as an interdisciplinary team to discuss the program as a whole and review data 
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collection protocols and results. Each faculty member assigned at least one graduate student 

to the team. The number of people involved in this group fluctuated with graduations and 

new inclusions over the life of the program, but generally ranged from 12 to 20 people. 

Graduate students presented their disciplines’ research questions, protocols, and results at 

the bi-monthly meetings. We, as a team, specifically decided to have graduate student 

presentations form the basis of each meeting to foster the next generation of scholars with 

interdisciplinary skills. These discussions provided space to debate disciplinary terminology, 

as well as validity and reliability assumptions of the data. Each graduate student project fed 

into another, for example, climate change models were used to predict future floodplains, 

which were applied to urban planning assessments of social vulnerability at the Census 

block group level, which informed public health predictions for future disease potential.

Importantly, in these meetings, graduate students learned about research ethics when 

working with human subjects. The citizen science projects described below (including the 

participation of high school students) were reviewed and approved by the university’s 

Institutional Review Board (IRB), and all graduate students and faculty, including those 

from non-social science disciplines, completed human subjects ethics training. IRB approval 

was complicated due to the lack of familiarity of IRB reviewers with citizen science projects 

compared to traditional human subjects research. Questions included whether citizen science 

projects gather human subjects data or just use human subjects as data collectors, and 

whether human subject participation in improving the educational components of the 

projects falls within exempt or other status. We did end with expedited review and approval 

to conduct focus groups, informal interviews, and short surveys with student and residents 

who participated. Browne and Peek (2014) indicate that IRB approval may not fully address 

all the ethically challenges researchers face in the field or ensure that research is conducted 

in the most culturally appropriate manners. As our program expanded to include more 

undergraduates at our predominately White institution, the project team required cultural 

competency training for undergraduates since many had never worked in neighborhoods or 

organizations that were majority minority or low-income.

Interdisciplinary and Participatory Hazard Education Research Projects

Community partners worked with the researchers and students to design three participatory 

research projects that incorporate citizen science or public participation into infrastructure 

planning, public health, and landscape architecture. Each project draws from the expertise of 

hazard and disaster social scientists with training in urban planning and sociology. Below we 

briefly overview each of the three projects – 1) stormwater infrastructure assessment, 2) 

surface water quality, and 3) green infrastructure design – then provide views from former 

students and discuss challenges and opportunities.[1]

[1]Details of the methodology and specific research results of each of these three projects are provided in separate publications. See 
(Blinded for Review) for stormwater infrastructure assessment, (blinded for review) for surface water quality, and (blinded for review) 
for green infrastructure designs.
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Stormwater Infrastructure Assessment

Knowledge about the continued capacity of installed stormwater infrastructure is a challenge 

across communities (BLINDED FOR REVIEW). Communities require timely and complete 

data to understand potential flooding risks from damaged or missing stormwater 

infrastructure components. These risks may vary across neighborhoods, placing further 

physical risks in neighborhoods with concentrations of socially vulnerable populations (Van 

Zandt et al. 2012).

Our community partners wanted to document poor neighborhood infrastructure. Thus, 

graduate students from urban planning and engineering adapted an existing professional 

engineering-based assessment technique (Gharaibeh and Lindholm 2014) into a citizen 

scientist data collecton technique that includes visual descriptors of the engineering 

performance standards that measure the quality and capacity of the stormwater infrastructure 

assets. Graduate students used focus groups, informal interviews, and classroom lecture 

activities under the supervision of planning and sociology faculty members to ensure the 

tool was comprehensive and comprehensible to the high school students and local residents 

who participated. Multiple iterative field trials of the assessment technique tested whether 

the data collected were useful for the task at hand (i.e., informing stormwater infrastructure 

management decisions) and at the same time not overwhelming in its quantity and 

technicality to the volunteer collectors (i.e., high school students). The reproducibility of the 

same responses to a given sample unit by multiple people provided a test of reliability, and 

assesments by engineering scholars confirmed the validity of the data. The final assessment 

technique consists of a protocol with statements that require a pass or fail response.

Immediately following each field trial, the high school students participated in a focus group 

providing feedback on the layout, language, structure, and set up of the technique and the 

strengths and weaknesses of the technique as well as what they learned during the activity. 

The high school students often expressed accurate understanding of complex stormwater 

management issues and consequences of poor drainage (e.g., vector-borne illnesses, 

chemical concentrations, etc.) and to disaster risk, environmental injustice, and 

neighborhood inequalities as it relates to stormwater infrastructure. For example, they 

described how stormwater infrastructure varied across neighborhoods based on social 

characteristics (e.g., “rich” versus “poor” and “all white” versus “mixed or minority” 

neighborhoods in their words). Furthermore, students described scenarios of infrastructure 

failure by way of quality and condition that link to flood risks in ways that are congruent 

with scholars’ descriptions of these issues. Students ended the project stating they had more 

knowledge about specifics that affected stormwater drainage, including when ditches are 

damaged, broken and blocked culverts, and broken or blocked drains.

Surface Water Quality

Manchester/Harrisburg residents also raised concerns about toxic and biological 

contaminants in the local surface water that is excerberated by the poor stormwater 

infrastructure quality. Using student and community partner knowledge about neighborhood 

areas where pooling and standing water commonly occur, graduate students trained high 

school students on water sampling and how to interpret water quality lab assessments. Then, 
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students sampled surface water to assess the presence and concentration of select heavy 

metals. They followed this sampling with a community-wide health survey in in Manchester/

Harrisburg to determine the composite physical and mental health scores of residents.

The health survey that accompanied the water sampling included the 12 item Short Form 

Health Survey version 2 (SF12v2) to assess the general mental and physical health of the 

community (Ware, et. al. 2000). High school students, teachers, and representatives from the 

community partner organizations, received one-hour training about door-to-door surveying 

from one faculty member and one graduate student knowledgeable in public health 

surveying techniques. The training for citizen scientists micked programs used to train 

public health practicioners in surge assessments (E.g., EpiAssist). This group then attempted 

to complete a census of the neighborhood and received an overall response rate of 72.7% for 

houses in which an eligible respondent answered the door.

The findings of the water sampling confirmed community members fears and indicated that 

there were concentrations of barium in every location sampled, arsenic was present in eight 

locations, chromium in ten, lead in twelve, and mercury in two areas (Blinded for review). 

The survey results showed a neighborhood population with reduced physical composite 

health scores compared to national averages.

Previous research shows that marginalized communities offer unique challenges in 

collecting data, including low participation rates (Knight, Roosa, Umana-Taylor 2009; 

Yancey, Ortega, and Kumanyika 2006). This project, which included door-to-door surveys, 

was enhanced by the purposeful relationship with t.e.j.a.s. and the local students and 

teachers. Many survey respondents remarked that the only reason they were willing to 

complete the survey was due to the presence of local high school students and community 

organizations, indicating that the high response rate was partly due to our ongoing 

participatory research efforts. Importantly, the local citizen scientists pinpointed problematic 

locations, which allowed for surface water sampling to occur in known pooling water areas 

and provided data on areas that the community already wanted tested.

Green Infrastructure Designs

Citizens and community-based organizations worked with landscape architecture and 

planning faculty to develop green infrastructure design solutions to mitigate flooding and 

environmental toxins in both neighborhoods. Both Manchester/Harrisburg and Sunnyside 

suffer from inadequate flood infrastructure, but Sunnyside community partners also 

identified a significant amount of vacant parcels as a community concern and potential 

resilience opportunity (BLINDED FOR REVIEW). Population loss between 2000 and 2010 

and home ownership decline of 23% over the last twenty years increased vacant land 

amounts in Sunnyside; 346 tax delinquent vacant parcels occupying 461 acres of land 

comprise 22% of the neighborhood’s total area (H-GAC 2016). Community partners 

discussed and identified a 202-acre site in the southeast portion of the neighborhood as the 

design/research study area to serve as a model for future development within the 

neighborhood. This project expanded traditional urban planning and landscape architecture 

public participation practices (Innes and Booher 2004) and involved both the development 

and application of an innovative system of feedback loops from community members and 

Masterson et al. Page 7

Int J Mass Emerg Disasters. Author manuscript; available in PMC 2019 June 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



university students and faculty (Figure 1). Community partner organization representatives 

assisted with coordinating all site visits and presentations and encouraging meeting 

attendance.

The entire design process followed a structured framework which relied on the production 

and analysis of evidence for making design decisions. The timeline of this process is as 

follows: 1) university graduate and undergraduate students were given tours through the 

neighborhoods, 2) students discussed existing issues with members and stakeholders, 3) a 

Geographic Information Systems (GIS) geo-database was developed, , 4) students performed 

an inventory/analysis of existing conditions, and 5) undergraduate students presented 

scenarios of visualized design solutions.

In all, landscape architecture faculty and undergraduate students met with community 

members five times over a seven-month period (Figure 1). The first two meetings occurred 

in the community so an inventory of resources and analysis of conditions could be 

completed. The introductory meeting allowed residents to discuss community problems, 

initiating a discussion to identify flood vulnerable areas. At this meeting faculty and 

university students worked with community member and high school students to identify 

prominent issues within the neighborhood. At a second meeting, students presented site 

analyses to residents; feedback on this presentation provided insight, identified unseen 

conditions, and generated ideas for future urban growth strategies. The final three meetings 

were held at the university where students presented their analyses and design scenarios. The 

third and fourth meeting involved feedback loops between community members and 

students in which a series of design scenarios were presented to residents and critiqued by 

neighborhood members and stakeholders. Graduate landscape architecture students then 

condensed each scenario into one singular master plan based on the community feedback.

The final design had three goals: 1) Increase the local economy, 2) Create a healthier and 

more active neighborhood and 3) Strengthen the flood resilience. The research site has 16% 

vacant parcels/abandoned structures, much of which was redesigned as green infrastructure 

that addressed stormwater and flooding concerns. At the community’s request during the 

meetings, PhD and master students worked together to develop design impact projections 

using landscape performance tools. The Landscape Architecture Foundation (LAF) has a 

series of Landscape Performance tools that measure the effectiveness of existing or 

designed/planned solutions to fulfill their intended purpose (Yang et al. 2016). These tools 

help estimate construction and maintenance costs of green infrastructure provision, calculate 

stormwater runoff impacts, analyze land use changes, and project potential community 

employment opportunities. Our final designs address potential flooding in the neighborhood. 

Houston receives 49.7 inch rainfall per year, and has days of extreme rainfall such as 

Hurricane Harvey in 2017. The new design would increase water infiltration by up to an 

additional 20 million gallons of water per year, at maximum capacity.

Discussion: Student Feedback on Interdisciplinary Citizen Science Projects

This interdisciplinary citizen science program focused on the intersection between physical 

and social vulnerability to disasters, especially flooding. Incorporating high school student 
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and local resident participation through citizen science and participatory feedback loops 

gave university students and residents access to greater experience and knowledge about 

flooding risks and resilience. For example, resident feedback provided information as to 

specific functions and land uses wanted by the community and those which merited removal. 

Relatedly, resident knowledge on existing conditions such as stormwater ponding areas 

during flooding supported targetted research design and data collection. This information 

(and much more) would not have been exposed without a participatory process.

Diverse Perspectives

Based on feedback from graduate and undergraduate students who have since graduated and 

moved into research or faculty positions, interdisciplinary and community perspectives 

(Figure 2) are valuable inputs to inform transformational learning and community outcomes. 

Students offered their thoughts on the following questions: 1) What did you gain from 

working on a interdisciplinary hazards related project that supports your development as a 

scholar and/or career trajectory? 2) What did you gain for your career and/or scholarship 

from working on a community-engagement project? 3) What was challenging about 

interdisciplinary research as a graduate student? 4) What was challenging about community 

engagement as a graduate student? 5) What did you learn about collaborative research from 

participating in the Institute?

First, the interdisciplinary approach engaged students with fields they might not normally 

encounter, providing first-hand experience working with researchers across disciplines. 

Students expressed improved recognition of interdisciplinary research questions, 

understanding of other disciplines’ methods for addressing those questions, and improved 

communication skills across disciplinary divides. One former graduate student from 

engineering stated what many of the students agreed with,

The interdisciplinary nature forced me to get out of my comfort zone and created a 

great development opportunity for me. It made me think about my research from 

different perspectives and draw connections to research in other disciplines I would 

not have realized otherwise, which required delving into and understanding other 

disciplines’ work. I was also challenged in communicating highly technical 

information to those of other backgrounds. I essentially was able to learn how to 

present my work to those outside of my discipline.

Next, a community-engaged approach, as described by former students, demonstrated the 

importance of understanding community perspectives, which can impact the development of 

strategies to address complex hazards issues. For example, in speaking with community 

members, one public health student became aware that community members have an 

understanding of the issues in their communities. Some researchers, even those trained in 

social and behavioral sciences, often overlook resident knowledge, assume that residents are 

blind to community problems, or that they would not understand science (Davies 2008). In 

hazards and disaster practice risk assessments are often viewed as highly technical 

procedures beyond the capacity of local resident comprehension (Davies et al. 2015). Thus 

students received foundational experience of co-learning with residents that has been called 

for to generate more useful resilience projects, as expressed in this example quote:
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The ability of local members to correctly identify and diagnose certain issues 

within their neighborhood was truly eye-opening. My current research and projects 

revolve around community engagement precisely because I saw how beneficial it 

could be for the researchers, the community, and scholarship as a whole.

We must add that students who were less surprised by the knowledge of residents were those 

students who themselves were first-generation college students or grew up in similar low-

income or minority neighborhoods.

Principles of Practice

The project revealed “principles of practice” for community-engaged, interdisciplinary 

learning where students and communities co-design, co-produce, and co-learn (Figure 2). 

First, University faculty, students, and community-based organizations co-designed projects. 

In fact, research ideas and projects evolved and grew as more time was spent in the 

community and with residents. The community-based organizations had a long history of 

understanding and addressing community concerns and needs, while university students and 

faculty held knowledge related to scientific methods and best practices for data collection 

and strategies. Each held specific knowledge about hazards and were able to combine 

knowledge to create locally viable research projects.

Second, university students and citizen scientists, in this case community-based 

organizations and high school students, can co-produce data and information together. 

Feedback from classroom surveys of undergraduate student participants in planning and 

landscape architecture courses showed that many students wanted even more resident 

involvement than a typical client-centered design studio. Students understood that the 

diverse opinions and experiences of residents provided invaluable information not available 

through typical analyses used for design and research decision-making. Many students also 

commented that working within teams for the courses, having frequent resident and 

stakeholder involvement, and also trying to respond to faculty feedback forced them to 

compromise some of their own original ideas, but that this resulted in a more real-world 

experience of the research process.

Third, university students and high school students as citizen scientists can co-learn together. 

Students worked alongside one another in a feedback loop of knowledge transfer. 

Specifically, university students were also able to take leadership roles in research projects 

by training, educating, and mentoring high school students, an experience not always 

available in traditional research projects. Different levels of students took on more 

complicated tasks allowing each academic level to be effectively challenged. High school 

students were able to speak to localized knowledge. Additionally, high school students of 

marginalized communities expressed that they feel more connected with a Research 

University and expressed that they could see themselves as not only undergraduate students 

but also as graduate students after participating in this project. The high school students even 

traveled to the university for school tours and spoke with enrollment and admissions staff 

during those visits.
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This feedback is preliminary, but it highlights several future research needs to fully assess 

the educational outcomes for these types of programs. This feedback provides some starting 

points for future research such as measuring students’ interdisciplinary “growth” around 

definitions and science communition, changes in students’ assumptions about public 

knowledge (particularly cultural assumptions about the capacity of socially vulnerably 

residents to participate in science), and students’ understanding of real-world research 

projects.

Challenges

Several factors affected the success of these projects and required flexibility and dedication 

to project-based learning. First, university students must be prepared to go into communities 

and work with diverse stakeholders. The project team required undergraduate students to 

complete cultural competency training focused on breaking down assumptions and 

stereotypes. Staff with experience working in similar neighborhoods also spoke to common 

missteps, emphasizing the importance of strong and healthy community relationships. In 

hindsight, all university students and faculty, even social science faculty, would benefit from 

cultural competency training to work in communities that are demographically and 

culturally different than their own. This is a step we have initatied.

Second, these projects need long-term engagement with sustained and persistent 

communication between the community leaders and the professors and students. Residents 

and partners indicated to us that they were hesitant to work on short-term or one-off projects 

due to past experiences with researchers who collect data and never return. This raises 

challenges and opportunties. We are exploring additional opportunities for oral history 

projects that engage local high school English students and graduate students to understand 

the daily lived experiences in socially and physically vulnerable populations under the threat 

of environmental hazards. We are also working with high school teachers on developing 

curriculum for other classes, such as math classes, that incorporate these projects regularly 

into the school year. The challenge, though, is that the trust required to gain access to such 

stories and complete the projects described above requires time. Committed long-term staff 

and senior faculty (who are not under the pressure of achieving tenure) were crucial to 

maintaining the momentum, communication, and coordination with the community 

throughout our program. Having project managers or other research staff who 

communicated quickly and warmly with residents was crucial.

Third, and relatedly, residents and community organizations do not think in semesters and 

have other priorities pulling on their time. Engineering and public health students faced the 

challenges that urban planners and social scientists know well: community members are not 

always available to participate in research when needed. University students need back-up 

plans in case the community research projects do not complete in time for their course or 

thesis requirements or with the necessary data to meet sampling requirements. Some of our 

graduate students collected data independently from the citizen science data collection to 

ensure that they had enough data points to complete their theses or dissertations in the 

timeframe they had established. Other graduate students used their experience with residents 

to inform the questions they asked, but did not use citizen science data for their dissertations 

Masterson et al. Page 11

Int J Mass Emerg Disasters. Author manuscript; available in PMC 2019 June 26.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



due to the incompatiable timetables. Students also had to become flexible and able to 

rearrange work, including data collection days and community meeting times, as resident 

schedules ebbed and flowed, which varies dramatically from many traditional data collection 

techniques.

Conclusion

This collaborative experience presented numerous opportunities to enhance undergraduate 

and graduate student learning by engaging across disciplines and with local residents on 

disaster-related projects. Most student participants stated that the process was a great 

challenge to perform but one in which their passion and knowledge grew. The project shows 

how higher education can effectively incorporate project-based learning and community-

engaged learning into interdisciplinary hazards programs. Most notably, educators can 

incorporate community-centered curriculum as a mechanism to achieve student-centered 

learning at each academic level. With growing climate change impacts, students of higher 

education must be trained to listen to and work alongside physically and socially vulnerable 

communities to co-collect local scaled data to fully understand heightened risks and be 

prepared for the “new normal” of hazards and disasters.
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Figure 1. 
Feedback Loops for Community Engagement in Learning Outcomes
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Figure 2. 
Incorporating Interdisciplinary Perspectives and Community Perspectives for Student 

Learning
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