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Introduction 

In contrast to static, disciplinary problems, many of the sustainability challenges we face 

in the world today can be characterized as “wicked,” as dynamically complex, interdependent, 

high stakes problems with no simple or evident definition (let alone any simple or obvious 

solution). These wicked problems evolve with high levels of uncertainty in situations where both 

action and inaction carry serious and long-term consequences (Rittel and Webber 1973; 

Salwasser 2004; Brown and Lambert 2013). While these “contemporary sustainability challenges 

unquestionably demand urgency,” the history of innovation shows us that we must also “exercise 

precaution” and “preserve options for continual course correction” (Cohen 2014, 1-3). The need 

to act and act now must be grounded in a general stance of epistemic humility, a willingness to 

return and reconsider, revise, and re-do. Yet our still dominant educational practices in the 

United States (focused on linear, disciplinary progression) and common abstract pedagogical 

strategies (focused on narrow problem-solving) generally fail to provide students with the tools 

for preparing to collaboratively and iteratively manage our sustainability problems. Thus, we 

suggest it is imperative that we reconsider our educational approach.  
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How can we better prepare students to tackle large-scale, wicked problems within 

undergraduate courses? What pedagogical methods can be used to address interdependent, high-

stakes systemic problems? This article seeks to offer one set of possibilities – from both a student 

and instructor’s perspective – by discussing the design and outcomes of “Wicked Problems of 

Sustainability:” a transdisciplinary, community-engaged, upper-division undergraduate course at 

Grand Valley State University.1 By providing a framework, a set of tools, and a diverse set of 

perspectives on those tools we hope to help instructors and their students collaboratively tackle 

wicked problems within their own fields and communities. 

  

The Framework 

Based on our experience and research, we argue courses designed to foster effective 

collaborative action on wicked problems could benefit from learning outcomes broadly aligned 

with those developed for “Wicked Problems of Sustainability.” With this in mind, such courses 

could require students to: 

1. Identify and apply the literature on wicked problems to the course topic; 

2. Study a complex local problem through different disciplinary and value lenses with a 

goal towards integration; 

3. In collaboration, present findings and facilitate deliberation with stakeholders on possible 

action plans; 

4. Analyze deliberative conclusions and propose solution or action effort; 

                                                
1 GVSU is a public university committed to combining the ideals of liberal education with practical, professional 

learning. Situated in Western Michigan, the main campus is located just outside of Grand Rapids metropolitan area 

in a rural farming community, with the Lake Michigan shoreline to the west. Across its main and distance campuses, 

it currently serves approximately 25,000 undergraduate students. 
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5. Promote the cause and engage in local action; and 

6. Disseminate the results of the project through a publication or dialogue event. 

Such learning outcomes can encourage a more comprehensive, inclusive, and just framing of the 

issue being addressed while simultaneously fostering “open-minded advocacy,” epistemic 

humility, and “creative confidence” (Peters 2015).  Since these“mind-sets” are essential for 

effectively ameliorating our large-scale systemic sustainability problems (Kolb 2003; Alpaslan 

and Mitroff 2011), intentionally encouraging their development is critical. Open-minded 

advocacy will, for example, promote a more widely inclusive search for the information-at-play, 

motivate public engagement, and encourage more careful reflection on the uncertainties-at-hand 

(Shrader-Frechette 2002, 195). Epistemic humility, a general stance of openness, is necessary for 

empathetic listening across differences, stakeholder collaboration, and integrative outcomes. 

Creative confidence, on the other hand, can forestall the seemingly inevitable decline from naive 

optimism into apathetic cynicism that often accompanies education on wicked problems. 

 

Where to Begin? Issue-Framing, Re-Framing, and Re-Framing… 

The literature on wicked problems generally suggests that problem-formation is the most 

crucial step towards developing action-plans aimed towards meliorating local, wicked problems 

(Norton 2005; Thompson and Whyte 2011). This is because the definition of the problem shapes 

the direction of our action-efforts, potentially leaving us blind to various facets of the problem 

and mistaken about the values and assumptions under which others are working. Thus, an initial 

framing of the issue being addressed in the course can be pursued by asking students to 

1. read the wicked problems scholarship, 

2. hear on-the-ground stories from community members, experts, and other stakeholders,3 
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3. observe, if and when appropriate, facets of the problem first-hand, 

4. conduct research exploring how one’s own disciplinary expertise contributes to a 

particular framing of the issue, and 

5. share the insights gained, mind-mapping the dimensions of the issue with the goal of 

understanding and, where possible, integrating across perspectives. 

The WP literature will help students acquire the framing from which they can begin to 

reconstruct the issue they are addressing, providing tools for mapping the situation and 

collaborating across differences.  Local narratives, expert perspectives, and organizational 

knowledge -- along with observations of the issue “on-the-ground” -- will contextualize the 

issue, making its local dimensions apparent and pressing. Asking student’ to consider how their 

own education, experience, and skill-sets can be of value is likely to foster competence about the 

role they could play in ameliorating the situation. Finally, mind-mapping our collective 

understanding should expose many of the intricacies involved in the situation and expand 

students’ ethical framework. 

There are currently a number of methods and facilitation techniques to help students do 

the above work and dig deeply into complex local problems. For instance, as an iterative, 

project-based, and collaborative problem-solving process, “Design Thinking” begins with 

empathy; it intentionally seeks to move students from a pre-determined state of mind about the 

situation they are confronting, and towards a more open stance of perplexity. As Holly Morris 

and Greg Warman note in their 2015 article, “Using Design Thinking in Higher Education,” this 

process “focuses on users and their needs, encourages brainstorming and prototyping, and 

rewards out-of-the-box thinking that takes ‘wild ideas’ and transforms them into real solutions” 

(1). According to Tim Brown, it requires we willingly embrace “competing constraints” and 



5 

 

consider what is desirable, feasible, and viable (2009, 18). Thus, hearing the stories of others 

involved in the problem, researching various dimensions of the issue, and seeing the “reality” of 

the issue in one’s own place begins to craft a more messy, but “realistic” framing of the situation 

being addressed. Through a number of recommended tools like ethnographic interviewing, mind-

mapping, and stakeholder mapping (among many others), students are able to wrestle with 

(instead of ignore) the complexities of the issue. Like systems thinking, the design thinking 

process asks students to “define” the problem iteratively, refining our definition as we learn 

more. Thus, detailed next, a second key to courses designed to address complex issues 

surrounding sustainability is to design opportunities for revision and iteration, incentivizing this 

work.  

Iteration 

Iterative methods are, the WP literature confirms, essential to effectively addressing 

wicked problems since any conclusion we come to is likely to be partial and any action we 

implement to have unintended consequences (Norton 2005). That is, our efforts are—at best—

partially wrong and—at worst—entirely mistaken. With this in mind, courses seeking to help 

students work effectively on wicked problems must build in iterative learning processes, 

providing students with plenty of opportunities to revise and renew. Thus, the process of framing 

the issue being addressed (discussed above) should be subject to revision throughout the 

semester. On this front, it is helpful to emphasize that various levels of initial failure are to be 

expected and revision rewarded. 

 Instructors can employ a number of different pragmatic and collaborative methods in 

order to help students collaboratively address complex problems; for instance, instructors can 

implement strategies from “Strategic Doing” (2010), Kolb’s Experiential Learning (2003),  



6 

 

Brown and Lambert’s “Collective Learning for Transformational Change” (2013), or Design 

Thinking (2014). These processes generally require students engage through an iterative cycle 

where they consider what they could do, then what they should do, what they will do, and when 

they will do it. They also all tend to foster a broader understanding of what counts as legitimate 

knowledge, encouraging students to not simply conduct traditional academic research on the 

matter, but to also seek out diverse narratives on the issue by listening to community member 

narratives and institutional/organizational perspectives. What is particularly unique and valuable 

to the Design Thinking process is both the heavy focus on empathy and the opportunity to think 

through the problem through a wide-array of visual and active learning tools: storyboarding, 

mind-mapping, prototyping, role-playing, and testing. Visualizing, enacting, and testing various 

problem-definitions and interventions allows for a wider-range of creative ideas and fosters 

different ways of learning (Kolb 2003). 

Reflect, Act, then Reflect and Act Again… 

In conjunction with students’ expertise and values and the issue-framing work described 

above, possible action-plans emerge. By sharing several plans with key stakeholders each student 

team can begin to implement -- and thus test -- aspects of their idea. Once a vision has coalesced, 

students can devise “seven-seven” commitments designed to take the demand for cautious action 

that “preserves options for continual course correction” on our sustainability challenges seriously 

(Cohen 2014, 3). Initially refined from the “strategic-doing” process, seven-seven commitments 

require students to decide on, implement, and then reflect on weekly actions designed to move 

their project forward. Weekly student actions range from conducting traditional research, to 

interviewing community stakeholders, to canvassing the neighborhood, to attending community 

events, prototyping their team plan, crafting promotional media services, devising K-12 
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curriculum, designing community events, and so on. Team members return to class the following 

week in order to discuss the results of their actions and strategize about the most fruitful next 

steps. This requirement turns “big ideas” on large-scale, complex problems into manageable 

weekly actions that are then subject to consistent reflection, allowing the team to adjust their plan 

as they move. In our experience, they are effective because they move students through a weekly 

active and reflective learning cycle that encourages flexible course corrections. That is, as the 

team further discovers dimensions of the local problem and encounters roadblocks, they can 

reflect and revise their subsequent plan. Seven-seven commitments also encourage 

accountability and counter-act tendencies towards procrastination which can doom (or at the very 

least, seriously impair) community-engagement projects when they are facing the traditional 

semesterly cut-off point. 

Community Dialogue: Dissemination, Revision, and Integration 

        At the end of the semester, students should share their efforts with a wide-array of 

stakeholders from across the university and the community. This exercise can help bridge the 

divide between the production of ideas and their use, helping to develop the partnerships 

necessary for sustainable change (Lake and Fauvel 2015). In fact, the divides between 

knowledge production and its use, between our “experts” and the people, or between higher 

education and the community, are consistently highlighted as factors that exacerbate our 

problems through  narrow-agenda setting and unsustainable community projects (Norton 2005; 

Gross 2009). Conducting student-led presentations and dialogue can engage key stakeholders, 

foster essential relationships with community partners, and encourage feedback critical to the 

overall project. Students can be asked to (1) frame the issue they are seeking to address, 

demonstrating they have a comprehensive understanding of it’s wicked dimensions, (2) highlight 
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the research they have conducted (both formal research as well as interviews, observations, and 

surveys), and (3) describe the work they chose to pursue and the reasons for it (highlighting their 

team values and goals). They can also (4) detail the concerns they have, (5) the constraints they 

face, and (6) the resources they need. By inviting a wide-range of community stakeholders and 

experts students can then elicit feedback critical to the future implementation of their projects. 

They can also develop partnerships and networks essential for effective and collaborative local 

action. 

 

The Challenges 

Such courses are likely to confront students and the instructor with a series of robust 

challenges: from intensive student-team and community-partner collaborations, to logistical and 

time management challenges, to real-world execution issues. Initial outcomes from the course 

indicate that the current student population often struggles to identify and define the problem 

through integration across epistemological, political, and ethical divides, reach out to and talk 

with real-world stakeholders, and execute action plans once established. These challenges are 

detailed below: 

You Think You Know, But You Don’t Know: A Student’s Perspective 

It was not until Professor Lake’s “Wicked Problems in Sustainability” course forced me 

to put the literature, theories, and methods surrounding wicked problems into practice that I 

began to understand the nature of these problems.  It is now viscerally clear to me why society is 

struggling to make progress on our complex, interwoven, interdependent problems of 

sustainability.  On our very first day I was assigned to a team of five students in the class from 

differing disciplines.  Each team represented at least three different majors and two different 
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colleges from across Grand Valley State University. For instance, my team included an 

Education major focusing on Group Social Studies, a Natural Resource Management major, 

along with a Sociology major and two Liberal Studies Majors (one focusing on environmental 

studies and entrepreneurship and the other on sustainable business development). Not only was it 

a struggle for our team to begin to innovate around the various problems our community 

organization wanted help with, it was also a struggle for our team to collaborate across our 

differences and make any sort of progress.  The first part of addressing a wicked problem, we 

learned, is understanding how to address each other; furthermore, we needed to understand more 

than just the relevant disciplinary perspectives of our team members, we needed to understand 

one another’s positionality: our values, personalities, motivations, learning preferences, and 

organizational practices. Coming to know one another more deeply was crucial for developing 

the trust necessary for working effectively across our differences. It was also essential for 

uncovering the assumptions under which we each operate, a necessary practice for integrating 

across our differences. 

Motivating Action and Reflection 

With varying motives to join the class2 we began to explore the concepts of wicked 

problems versus “tame” ones (solvable, direct, simpler problems).  We studied the literature 

published on environmentally related wicked problems and began to dialogue about various 

topics in sustainability, some wicked, some tame.  A bit farther into the semester, we began to 

read and dialogue about problems in food systems linked with the characteristics of wicked 

problems locally.  As our team leader I began to see a lack of ownership on the project as 

                                                
2 While some team members were already deeply committed to and well-versed in issues surrounding sustainability, 

others signed up for the course because the title “sounded cool,” or because they had one last general education 

requirement to get “out of the way” before graduation. With a mixture of motivations and commitments, 

collaborative challenges were heightened. 
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assignments escalated and the semester unfolded.  A lack of creativity, a resistance towards 

brainstorming ideas, and lackluster research efforts compromised the momentum of our work.  

To better understand why team motivation was waning, I reflected on the origins of our 

motivation.  By comparing the assignments my team flourished through with the ones we 

struggled with (and barely passed), it became clear that motivation was derived from an 

understanding of both the content itself and how that content is relative and important to us. 

Although our professor provided many tools and much literature on the research and nature of 

wicked problems, clearly exemplifying their urgent need for attention, it was making sure the 

team invested time in understanding the relevancy of the material that proved challenging. 

Verifying these insights. research shows students tend to be motivated to engage in the course 

with depth when their views are respected, when they see the value of what they are learning and 

its practical relevance, and when their own experiences are given weight (Wlodkowski 2008). 

Thus, it is clear that instructors must find ways to reinforce the personal relevance of the issues 

being addressed, consistently aiming to connect and reconnect students to the systemic issues 

they are addressing. 

Learning in the “Real World:” Working with the Community  

This class provided the opportunity for our diverse, multi-disciplinary group to not only 

study a local wicked problem, but to also hear about it first hand and collaboratively address an 

aspect of the problem with a community partner.  We were matched with one of two community 

partners in week two. Both community partners are directors of newly established non-profits in 

Grand Rapids working on initiatives hoping to address a local wicked problem within the realm 

of sustainability broadly construed. For instance, the problems we were addressing focused on 

food justice, nutrition education, equity, food access, and others.  Rather than developing ideas 
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and concepts in the classroom setting and then attempting to “apply” them in the community (a 

one-way flow of knowledge production-to-action), we were partnered with our community from 

the beginning. Forming these partnerships early on can encourage a “working with” model 

grounded in the context of the local situation being addressed. This model is likely to better 

foster reciprocity as well as more comprehensive and socially just action-plans. 

At first it was intimidating to co-develop new ideas with people outside of the university; 

however, partnering in the development of our concepts rather than hoarding them away in our 

incubated greenhouse of a classroom led to productive collaboration, quicker progress, and 

deeper learning.  These early partnerships were effective for encouraging collaborative progress 

on our team because it made the issues we were addressing real, connecting them to local 

community concerns early on, ultimately contextualizing our work and its value. These early 

partnerships were also effective because our community partners were able to articulate a 

number of areas in which they could use our help. For instance, our community partner, a newly 

developed self-sustaining farm hoping to foster sustainable and healthy farming practices and 

communities in Western Michigan, said they could use help developing partnerships with other 

organizations, assessing the community’s needs, and creating plans-of-action that incorporated 

stakeholders’ perspectives. Their insights provided us with a broad structure from which we as a 

team could begin to brainstorm. 

Following Through: Learning-by-Doing 

As our team set out to study the problems our community partner was facing and then 

develop an idea, service, or product to assist them in their efforts, we learned in both a deep and 

broad manner the essence of wicked problems. That is, in trying to develop an integrated plan-

of-action, our team experienced both effective and destructive collaborative processes.   Despite 
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some initial recommendations from our community partner, we struggled to take ownership over 

such an open ended project assignment, especially with a local community partner involved.  

Working with the community in the classroom is intimidating and different.  Because our group 

felt unfamiliar with this new situation there was a reluctance to take ownership over the project 

and think creatively about the possibilities for it; however, our lackluster efforts were not just 

driven by a lack of familiarity, but also a fear of failure.  Having a project with such little 

structure invites a greater possibility that our ideas are “off the mark.” Aiming for “success,” that 

is to say, is a far trickier and daunting task when confronting such messy situations.  In fact, the 

literature on wicked problems and social messes demonstrates that overcoming fear, denial, and 

resistance is key to managing messes effectively (Alpaslan and Mitroff 2011).  

A reluctance to begin and a lack of confidence led to procrastination on deadlines, 

apathy, and a fear of creative, big ideas.  This is especially troubling because the classroom could 

be an incredibly effective space for practicing collaboration on messy problems. Students could, 

for example, become acclimated to failure in the relatively safe environment of the classroom 

before they move on to engage their own professional realm.  To some extent we were able to 

acclimate to the messy nature of this work through the structured nature of the course. For 

instance, by selecting a team leader, breaking up our larger tasks into manageable and 

measurable components, and coordinating regular meeting, we found a way to move forward. 

These facilitation techniques were effective at addressing the issue because once all of us came 

together to dialogue about a way forward, we were productive, ensuring we all remained 

accountable to the various project assignments. Courses engaging messy local problems can, 

through integrating such support structures, convert “defense mechanisms” into “coping 

mechanisms” and, further yet, into “acceptance mechanisms” (Alpaslan and Mitroff 2011, 95).  
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Since wicked problems, in their essence, require creative, brave ideas that are subject to both the 

critique of many others and to testing, failure and revision over time, courses asking students to 

collaborate on and such problems can begin to do the work necessary for helping students 

recognize that social messes are a part of life. 

 

The Rewards 

Given the nature of our wicked sustainability challenges, it is valuable to consider what 

the rewards of an experiential, community-engaged pedagogy might be. What do successful 

student efforts on these issues look like? According to Barbara Jacoby, we can judge the 

outcomes of community-engaged courses by considering whether students have (1) grown “to 

understand the interdisciplinary nature of problems and solutions,” (2) learned “about the 

complexity of the social fabric,” and (3) come to see “how they can be part of the solution 

instead of part of the problem” (12). The pedagogical strategies and methods employed in the 

course do seem to move students along a sliding scale towards all three of these goals. In 

addition, the course offers students the opportunity to impact local issues and meet real needs, 

develop community partnerships and establish networks potentially valuable to their life after 

graduation. The long-term potential of these efforts cannot be discounted. Using a separate 

metric culled from the literature on wicked problems, we can weigh the value and rewards of 

these courses by reflecting on how students’ final analyses (1) comprehensively frame the issue 

they seek to address and (2) acknowledge the inherent conflicts and uncertainties in their work. 

We should also consider (3) who students involved in their work and who they left out, (4) what 

types of evidence they examined, and (5) whose perspectives were influenced or (6) how reality 



14 

 

has been (or could be) changed because of their efforts (Turnpenny, Lorenzoni, and Jones 2011, 

353-4). 

In the end, participatory skills and virtues (like team building, active listening, 

collaboration, integration) must be fostered before progress on wicked problems can be made. In 

fact, we suggest this is one of the core issues our society struggles with in making any sort of 

progress on our wicked problems.3  Although students study material and are tested on concepts 

in universities, it is imperative that undergraduate programs prepare students to develop, test, and 

revise burgeoning theories and skills. The stakes and the risks of working to ameliorate our 

collective challenges are likely to increase post-graduation as students move fully out into the 

“real world.” The university could be a prime place for practicing.  Instead, traditional course 

work tends to occur in isolation from work done in our other courses and students larger lives; 

this means we forego key opportunities to integrate and test the knowledge and skills we are 

learning. As David Kolb notes, this model of education encourages an ever narrowing of focus 

(i.e. specialization but not integration). It leaves us with a largely incomplete understanding of 

the complex situations we confront, and therefore a lot of unexamined assumptions (Alpaslan 

and Mitroff 2011). 

Going through school from kindergarten into an undergraduate program, we are taught as 

students that there is a correct answer for every problem, and reaching that answer equates to 

reaching success.  The current system often still places a heavy focus on fixed answers, 

memorization, and “exercises” in place of work on real ill-structured problems.  In many ways 

this prepares students for a world they will not confront ahead: a world with well-defined, pre-

                                                
3 In fact, as one commentator at a recent conference noted, it may often be the case that our efforts to stymie many 

of our public crises are stalled by “wicked” people (those who hold narrow, self-serving  agendas, unexamined, 

convenient assumptions, contradictory and incomplete knowledge, as well as who lack participatory virtues and 

skills, etc.), not wicked problems. 
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formed problem-statements with definite answers capable of being derived in “isolation” from 

other issues and other people (Alpaslan and Mitroff 2011, 23). In contrast to this focus on pre-

formulated “exercises”, real-world problem definitions are actually often hard-won, derived from 

an iterative process of learning-by-trying-and-failing. We should encourage students to wrestle 

with issues with no defined problem, no defined plan of action, and no defined solution.   

 

Conclusion 

Learning to take ownership of wicked problems related to sustainability (despite their 

lack of definition) challenges the current educational paradigms, assignments, and grading 

standards. In truth, our educational institutions can and should play a vital role in helping 

students come to terms with and practice failure. College, as the stepping stone from childhood 

into adulthood, offers one of the last, relatively risk free environments from which to 

collaboratively learn-by-trying before entering the workforce.  

Courses studying messy sustainability challenges are primed for encouraging students to 

“work with” others across a diverse span of interests – even when these interests seem to be at 

odds – in order to foster change. By integrating recommendations from the literature on wicked 

problems, experiential and community-engaged learning, as well as processes and methods 

designed to deal with our challenges (like Strategic Doing and Design Thinking), higher 

education can offer opportunities to engage and impact real problems in the community. The 

strategies recommended, from mind-mapping, to ethnographic interviewing, to facilitation 

techniques, and 7/7 action commitments, help students develop the skills and foster the virtues 

necessary for collectively tackling our high stakes public problems. These skills and virtues 

include – but are not limited to – epistemic humility, creative confidence, and open-minded 
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advocacy. In the end, such courses have the unique opportunity to foster not only the capacities 

necessary for tackling our large scale social messes, but also the disposition to try. 
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