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Designing a course-based community consultancy: challenges and lessons
around structuring a large class as a collaborative organization

DAVID T. LEE, University of California, Santa Cruz, USA

The rapid pace of technological innovation and its impact on the economy and on society has led to calls for higher education to
prepare students with more real-world, experiential, and community-engaged learning that can equip students with the skills needed
for transitioning into the workforce and for developing technologies for the public interest. Yet while many learning technologies have
helped to scale content-based learning, it has been challenging to scale experiential, community-engaged courses due to the resource
intensive nature of such instruction and the tension between the quality needed to deliver sustainable value to community partners and
the reality of what’s possible in time-constrained student projects. In this paper, we discuss the design of a course-based community
consultancy, in which a large class is structured as a collaborative organization towards providing experiential apprenticeship-like
learning dynamics to students at scale while also delivering sustainable value to community partners. We describe design iterations of
a class with ∼120 students over a three-year period of time (once per year), present challenges encountered, lessons learned, and design
patterns developed, and discuss opportunities for using ideas and technologies from crowdsourcing and CSCW to create organizational
structures for large classes that can simultaneously meet the needs of student learning and community clients.

CCS Concepts: • Human-centered computing → Computer supported cooperative work; • Social and professional topics →
Computational science and engineering education.

Additional Key Words and Phrases: experiential learning, community-engaged learning, crowdsourcing and collaboration
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1 INTRODUCTION

“In the past, we learned in order to work. Now we must work to continuously learn.” -Heather McGowan

The rapid pace of technological innovation has led to a labor market undergoing continuous change, with as many as
60 million jobs turning over in the next two decades [57], and an increasingly sociotechnical society, with digital systems
playing growing roles in contexts as wide ranging and fundamental as health, education, and civic engagement. These
have led to calls for higher education to prepare students with more real-world, experiential, and community-engaged
learning that can, in the former case, equip students with the skills needed for transitioning into the workforce [14],
and in the latter case, equip students with the skills needed for developing technology for the public interest [66].

Unfortunately, doing so requires overcoming significant obstacles. First, experiential learning is resource intensive,
often relying on apprenticeship-like dynamics [11] in which mentors provide personalized guidance and critique tailored
to the needs of a given project. Second, experiential learning requires making hard trade-offs in project scope, with tight
time constraints (such as 10-week quarters) preventing students from experiencing larger more real-world projects, from
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iteratively revising work towards higher-quality professional outcomes, or from spending sufficient time to understand
user needs and define project requirements. These challenges are even more pronounced for community-engaged
learning, where it is even more important that projects produce sufficient real-world value for community partners to
justify the time they need to put into interacting with students. The end result is that such courses often highly restrict
participation, while also stretching student teams to their limit, resulting in an experience that is fragile and stressful.
Many restrictions based on prior experience can also disproportionately impact underrepresented students [52], creating
barriers for accessing the experiential and purpose-filled learning that has been shown to increase motivation and
retention for underrepresented populations in CS [23, 33].

To some degree, these challenges reflect the existing state of research on learning at scale. While there has been
tremendous progress in supporting content-based learning, e.g. through MOOCs and related products that center on
predefined lectures and assignments [78], scaling experiential and project-based learning — learning that requires
studios, teamwork, mentorship and other forms of interpersonal support and interaction — remains elusive.

In this paper, we explore the possibility of designing a course-based community consultancy that structures a large
class as a collaborative organization to provide experiential apprenticeship-like learning dynamics to students at scale
while also delivering sustainable value to community partners. A growing literature in crowdsourcing and collaborative
work has explored new ways to organize large numbers of people around complex collaborative projects and to link
learning to crowdsourced collaborative efforts [40]. These make it possible to imagine new organizational structures
that can enable new forms of experiential, community-engaged learning at scale.

To work towards this possibility, we took a design-based research approach [34, 63, 85] to making multiple design
iterations of a class with ∼120 students over a three-year period of time (once per year). We explored and reflected on
concepts for providing scalable real-world community-engaged learning experiences for students of any background,
paying particular attention to: 1) the challenge of organizing a large group of learners to deliver high-quality real-world
outcomes, which we see as having implications for learnersourcing, collaboration, and learning at scale, and 2) the
challenge of supporting alignment and relationship-building in university-community collaborations, which we see as
having implications for digital civics. In the following sections, we review relevant literature on experiential learning,
crowdsourcing, and collaboration (Section 2), describe our overall approach (Section 3), and reflect on the design
iterations we made in our course (Section 4). We conclude by discuss broader implications and design directions
(Section 5). Specifically, we show that large and diverse classes can be a strength rather than a weakness for experiential,
community-engaged projects, demonstrate that the course-based community consultancy model can contribute to
larger collective impact efforts, and present multiple ways in which the challenge of structuring learning after the
workplace is full of opportunities for new design contributions.

2 RELATEDWORK

2.1 Experiential learning and the challenge of scaling

To meet the challenge of a rapidly changing world, a large literature on educational technologies has sought to provide
new forms of learning and upskilling, painting a vision of lifelong learning accessible to all [78]. However, while there
has been tremendous progress on scaling content-based learning in contexts such as MOOCs [6, 7, 21, 35, 40, 42, 45],
the literature on scaling experiential learning is limited. In the following, we review literature at the intersection of the
learning sciences and social computing to paint a picture of how experiential learning works, the gap that remains
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Designing a course-based community consultancy 3

to providing it at scale, and the advances in crowdsourcing and computationally-mediated work that suggest new
opportunities for experiential teaching and learning.

2.1.1 Experiential education and related theories. Experiential education stems from Pragmatist philosophy that thought
itself is rooted in “the exchange between an organism and its environment” [55]. It was carried into education by
Dewey [16, 17], and led to a plethora of theories and pedagogies such as experiential, problem-based, constructionist,
service, situated, and apprenticeship learning, all stressing direct experience [11, 31, 39, 46]. The theory of how
individuals learn in such settings, i.e. experiential learning, has roots in Piaget’s theory of constructivism, which
states that individuals learn by constructing knowledge in their mind through reflection that helps them to build and
evolve knowledge schemas [77]. Thus, experiential learning rests on two key requirements: opportunities for authentic
real-world learning experiences and reflective incorporation of those experiences into schemas of ideal practice. As
articulated in Kolb’s experiential learning model [43], these happen in an iterative cycle in which concrete experiences
lead to reflective observation, abstract conceptualization, and finally active experimentation. The goal is to help learners
acquire tacit knowledge such as concrete ‘know-how’ or ingrained mental models that are hard to express, context
specific, and rooted in individual experience [53, 56].

2.1.2 The Zone of Proximal Development and challenges for scaling. One challenging aspect of experiential learning
is that one needs to obtain opportunities for authentic real-world learning that are within one’s Zone of Proximal
Development (ZPD) [76], the set of tasks that one is unable to carry out alone, but is able to carry out with support
from a “more knowledgeable other”. This is challenging because it is not only hard to find mentors with the necessary
time and expertise, it can be hard to obtain opportunities at all due to the limited experience that learners have (by
definition of being within their ZPD). Learners are often stuck in a vicious cycle where they need experience to gain
experience, making it hard to reskill into new fields or transition from the university into the workforce.

2.1.3 Apprenticeship learning. A particularly effective but mentor-intensive approach for learning within one’s ZPD is
through apprenticeship learning in which an expert provides authentic work for the learner as well as mentorship,
helping them to move from deep observation to skills acquisition to active experimentation [28] through methods like
modeling, coaching, scaffolding, articulation, reflection, and exploration [12]. In scaffolding, mentors start learners off
with a small scope of work (or with a low degree of independence) that is gradually increased over time, essentially
creating pathways for experiential learning of complex skills. During this process, mentors model their own process and
coach learners. Learners evolve knowledge schemas by articulating their process, reflecting on how it compares to that
of mentors or peers, and exploring their evolving schemas in new tasks. These transition the learner to an expert able
to go beyond imitation to contributing new ideas. The main problem with apprenticeship learning is that the highly
personalized support required from expert mentors significantly limits scalability and access.

2.1.4 Situated learning and legitimate peripheral participation. A less mentor-intensive approach is to learn in commu-
nities of practice. Lave and Wenger [46] argued that learning also includes the norms and practices of a workplace or
other community and should thus be situated in these contexts. In their theory, newcomers obtain opportunities for
authentic work and get support for learning through legitimate peripheral participation (LPP) [46, 80], in which novices
carry out simple, but authentic real-world tasks at the periphery. It is these peripheral tasks that provide novices with
the opportunity to become part of the community, to understand their practices, and to gradually learn from those who
are more knowledgeable as they ostensibly move from peripheral to core tasks. The problem is that there are sometimes
no clear pathways to go beyond peripheral to core tasks because there is no mentor dedicated to scaffolding work for
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the learner. This can be seen in open source, the most widely cited example of LPP [51, 59]. While maintainers often
label “low-hanging fruit” [30] such as fixing bugs or documentation that provide newcomers with opportunities to
participate, newcomers face numerous participation barriers to going deeper [29, 67, 75] with most core development
done by a few long-term contributors [50]. “Many projects generating widely downloaded FLOSS resources are, in fact,
the products of firms or individuals working alone” [2, 64].

2.1.5 Distributed apprenticeship learning. Our approach is most directly inspired from Hui, Easterday, and Gerber’s
study of distributed apprenticeships, which observed that the social affordances of online crowdfunding communities
can provide aspects of apprenticeship learning in a distributed and scalable manner [37]. Our project is similarly
interested in designing an environment whose social affordances enable it to help large numbers of learners obtain
apprenticeship-like learning support. The challenge is to provide an environment for learners to predictably progress
from simple (potentially peripheral) tasks to mastery over core aspects of a complex skill through access to scaffolded
authentic real-world tasks that enable them to keep working and learning in their (evolving) ZPD, and guided support
for successfully completing and learning from these tasks through reflection. Unlike distributed apprenticeships that
take place in online communities, however, we would like to design this in a classroom context orders of magnitude
smaller than that of typical online communities and where one needs to provide scaffolded guidance to every learner.

2.1.6 Service learning. One form of experiential learning particularly relevant to our project is service learning, a
pedagogical model or approach in which experiential learning takes place in the context of service to the community [39].
The main difference in service learning (as compared to other forms of experiential learning) is that the learning objective
does not only center on building technical skills, but also on building civic skills and responsibility. Reflection often
goes beyond building models of ideal (technical) practice to thinking about connections between academic knowledge
and community/societal practices to critically reflecting on systemic issues in society and how what they are learning
might help facilitate desired change.

Service learning is also not only centered on student learning, but emphasizes benefiting community partners too in
equitable, reciprocal partnerships. Because students need to deliver real value to partners, projects can be richer and
more real-world than other forms of experiential learning. However, it also means that in addition to the challenge of
providing personalized mentorship to students at scale, service learning also faces the challenge of aligning community
needs with student learning [24, 49]. One intriguing new model, Community-Initiated Student-Engaged Research
(CISER), shows how one can engage large numbers of students in service learning projects by connecting faculty
research, student learning, and community service [27]. We will come back to this later in discussions.

While service learning has grown in prevalence in the humanities and social sciences, potentially due to its strong
synergies to critical pedagogy [15], it has been limited in engineering, where a focus on developing technical skills and
differences in teaching methods, styles, and assessment procedures have acted as additional barriers to the adoption of
service learning [5]. We are interested in developing models of experiential, community-engaged learning that can
successfully align student learning to supporting community needs in the context of large engineering courses.

2.2 Crowdsourcing and emerging technologies for experiential learning

We have reflected on how experiential learning works, what is needed to provide it at scale, and why doing so has
remained challenging. We now examine the literature on crowdsourcing and computationally mediated work through
this lens to explore the potential they have for supporting experiential learning and what is still needed.
Manuscript submitted to ACM
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Designing a course-based community consultancy 5

2.2.1 Crowdsourcing and existing connections to learning. Crowdsourcing is the process of accomplishing desired
objectives by tapping into the power of the crowd, often through digital platforms [36]. At first glance, crowdsourcing is
the last place one would look to for learning. Crowdsourcing today is mostly devoid of learning and career development
for the worker [61], characterized by simple repetitive tasks carried out in isolation [8], and optimized for requester
outcomes to the detriment of the worker [38, 65].

Nevertheless, crowdsourcing offers potential for experiential learning because, at its core, much of crowdsourcing is
concerned with enabling novice participants to complete real-world work. As a result, many have studied how learning
can support crowdsourcing. For example, a thread of research centers on designing synergistic alignments between
crowdsourcing and other activities so that crowdsourcing happens as a natural outcome of playing games [13, 73, 74],
pursuing hobbies [47, 68], participating in a community [41], or even filling out Buzzfeed-like surveys [58]. In this context,
learning has emerged as a natural activity that can be aligned with crowdsourcing goals (see learnersourcing [40]), with
projects ranging from translating the web through language learning [72] to generating explanations [81], hints [25],
and labels [79] through learners in MOOCs. Second, incorporating learning into crowdsourcing processes has been
shown to support higher-quality novice work. For example, rubric-supported peer feedback [20, 82] or visibility into top
peer work [19] can help learners as much as similar support from experts, leading researchers to study the integration
of tutorials [18] or peer coaching [9] to improve crowdsourcing.

But not only is learning able to support crowdsourcing, crowdsourcing is also able to support learning by providing
a source of authentic real-world work for experiential learning, e.g. by repurposing crowdsourcing tasks as micro-
internships [69] or by connecting crowdwork to traditional MOOCs [44]. One challenge, however, is that crowd workers
run into the same barriers as learners trying to make significant contributions in an experiential project-based course:
it is hard for novices/learners to do work they are not already familiar with, but it is difficult to obtain mentorship from
a more knowledgeable other that might support them in doing so. This is why crowd workers are traditionally are only
able to obtain simple tasks to work on (e.g. in micro-task platforms like AMT) or ones for which they already have
expertise (e.g. in freelance platforms like Upwork). To understand how we might resolve this, we turn to the literature
on complex crowd work and the innovations in computationally-mediated work that made it possible.

2.2.2 Complex crowd work and computational ecosystems. Traditionally, crowdsourcing centers on completing inde-
pendent collections of simple tasks [22, 26, 32, 54]. To support more complex goals, researchers invented micro-task
workflows [48], a way of coordinating work through decomposing complex goals into small tasks. Importantly, this
decomposition needed to take human factors into account to ensure that novice workers could successfully complete
the tasks, and in ways that could be built upon by others despite lack of context. This resulted in a significant literature
on patterns for decomposing complex goals and on workflows for increasingly complex objectives such as taxonomy
creation, shortening essays, or real-time support of blind users [3, 4, 10]. This was later found to still be insufficient for
even more complex goals, leading researchers to shift towards studying expert crowd work on freelance platforms and
to invent new organizing structures such as computationally-enhanced teams and organizations that were better suited
for sharing context in complex work [60, 62, 71, 84].

The lesson we want to draw from this is that the development of computationally-mediated structures for work
made it possible to organize novices to achieve increasingly complex goals. Thus far, these structures have mostly
centered on achieving outcomes for requesters, leaving novice workers still stuck doing simple, peripheral tasks with
little upskilling. Might it be possible to develop analogous structures for organizing complex work that also center
the needs of learners? Can we develop structures that enable novices to reliably carry out complex work, decompose
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complex work into smaller roles that can guide learners in acquiring complex skills, and facilitate guided support for all
learners from the community of learner-contributors of a project.

Some work has begun to explore computationally-enhanced ecosystems that support learners at scale in research
projects [70, 83]. This project seeks to contribute to this emerging area and to surface challenges and research directions
that can enable experiential, community-engaged learning at scale. Finally, we note that the opportunity is not only
to design organizing structures that support learning and complex collaboration, it is also to design ecosystems that
support relationship-building and incentive alignment across campus and community stakeholders. In digital civics,
researchers have pointed out that a major challenge of designing for cities and communities is finding ways to support
and foster relationships, trust, and alignment [1]. As will be discussed later, our design iterations of a course-based
community consultancy not only explored new organizing structures within a classroom, but also ways to connect to
and support broader ecosystems and collective impact systems across campus and in the community.

3 METHODS

Our research followed a design-based research process [34, 63, 85] in which we evolved the structure of a central course
by repeatedly running in-the-wild prototypes, learning from the experience through observation, surveys, grades,
and student interactions, and then updating our model accordingly for the subsequent iterations. We designed with
the following goals in mind: 1) to increase access to rich experiential learning with apprenticeship-like mentorship
dynamics, and 2) to ensure that the time put in by community partners was well worth their time, i.e. that students
were able to deliver sufficient value to their clients given the time they put into participating in interviews, project
feedback sessions, or other tasks.

Our design iterations took place over three iterations of a “business strategy and information systems” course at a
large public research university in Spring 2021, 2022, and 2023. The 10-week quarter-long course is part of the major
requirements for an interdisciplinary major in the engineering division and centers on understanding business strategy
and the use of digital tools in organizations (more details about the course content and structure later). The course
is one of the most diverse in engineering. Across the three offerings mentioned, our 352 students were 28.2% first
generation college students, 31.6% female or non-binary, 12.6% underrepresented race or ethnic groups, 27.6% with pell
grants, and 20.3% transfer students. Most students had senior status (72.4%) and were engineering majors (81.3%), but
there were also a non-trivial number of students (20.3%) from either the arts or the social sciences. Due to our goal of
providing access to all, the instructor (also the author) accepted all students off the waitlist who wanted to participate.

As will be discussed later, rather than having student teams serve multiple different community partners, we
organized the entire class around delivering a single large “strategic assessment and design exploration” project for a
single community partner that consisted of multiple smaller projects. Our community partners were drawn from a
pilot matchmaking process that we ran in Fall 2020 and Winter 2021 in which we conducted intake interviews with
community members interested in working with student programs, sought to understand their project needs and
interests, and then supported them in connecting with the various programs on campus to find one with a good fit. Our
Spring 2021 client was an arts related non-profit and our Spring 2022 client was a youth education related non-profit.
Both had gone through our matchmaking process during which we connected them with an existing campus program
who helped them with their online presence. Because we had already conducted 90-minute intake interviews with them
through the matchmaking program, we already had a broad sense of their organizational context, needs, and interests
when we reached out to them about participating in our course-based community consultancy project. In Spring 2023,
to better iterate on our model towards our idealized goals, we decided to work with the same two non-profit clients to
Manuscript submitted to ACM
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Designing a course-based community consultancy 7

build on and improve the projects from previous years to evaluate and further refine improvements we made to the
course structure and process since the early iterations.

4 DESIGNING OUR COURSE-BASED COMMUNITY CONSULTANCY

4.1 Overall approach: structuring learning after the workplace

In our model, the experiential learning goals of a course are defined in terms of a significant project with a much
larger real-world scope than what students typically encounter. This project is decomposed into smaller milestones
which are in turn decomposed into one-week assignments corresponding to experiential micro-roles organized through
structures such as hierarchy, divisions, teams, Gantt charts, and learning pathways (we will elaborate on this further in
Section 4.3). This project decomposition and organization needs to enable learners to steadily acquire skills while
also successfully delivering high-quality project outcomes. The various parts of the course are then structured around
supporting learners in completing and reflecting on the experiential micro-role based work. For example:

• Lectures, which are 95-minutes long twice-a-week, include traditional teaching of fundamental concepts, but
are also used for modeling and critiquing roles or for client interaction,

• Sections, which are 65-minutes long once-a-week, are used as student work sessions for joint deliverables,
• Assignments, which are weekly, involve completing roles, and can sometimes differ for different individuals in a

given week based on past progress or project needs. Roles can have different due dates so that different students
could be conducting interviews, analyzing them, and synthesizing analyses one after another in a single week,
making it possible to accomplish more than in a traditional structure.

• Tutoring and grading, done by graduate and undergraduate students, centers on critiquing and guiding project
work towards a high-quality client deliverable, with staff taking on management-like roles,

The goal is to create an experience like the workplace where learning centers around advancing and iterating on work
to deliver a high-quality real-world project to clients.

4.2 Core components: strategic assessment and design exploration

The project we centered our course around was to deliver a large ‘strategic assessment and design exploration’ project
for a nonprofit (see Figure 1) consisting of the following parts, each of which evolved over our three iterations:

• Landscape Analysis. This centered on surfacing and synthesizing internal perspectives of the organization
and involved surveying and interviewing dozens of board members, staff, and core volunteers, conducting a
thematic analysis of this data, and synthesizing it to understand the organizations’ core values and perceived
organizational strengths, weaknesses, opportunities, and threats.

• Stakeholder Experience. This centered on surfacing and synthesizing external perspectives of the organization
and involved surveying and interviewing dozens of clients, conducting a thematic analysis of this data, and
synthesizing it to understand the stakeholder experience including their motivations, the process of discovering
the organization, engaging in and experiencing its services, and growing or ending their engagement.

• Future State Design. This varied more widely from year-to-year, but overall centered on defining the organiza-
tion’s strategic position, brainstorming problem statements and ideas, and scoping out potential project ideas
through sketching, product/creative briefs, or “working backwards” press releases. Project ideas included ones
provided by clients as well as ones proposed by students.
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• Design Exploration. This also varied more widely from year-to-year, but centered on student teams implementing
or prototyping different mini-projects that use digital tools to support organizational needs. These included
social media marketing campaigns, database and workflow development, and website and app design and
development. We also had some student teams refining or expanding work from the needs assessment or
ideation parts of the course.

Fig. 1. We organize a large class around delivering a single large consultancy project for a nonprofit client with four parts that
together deliver a diverse portfolio of outcomes that can also be built on in future collaborations between the client and campus.

As can be seen, the scope of the project is very large for a 10-week course (one professional consultant said the
scope was a $1 million project), and is only possible due to the structure of the course used to coordinate 100+ students
towards delivering an ambitious project. It aims to provide large numbers of students with a rich real-world experience
of designing technology-oriented projects grounded in a deep understanding of an organization’s strategic needs and
the needs of its users, and to enable instructors to support the large number of students.

In the remainder of this section, we will describe what we converged to in our design iterations across the various
parts of our course, and the reasons for these choices. Section 4.3 describes how we iterated on the Landscape Analysis
and Stakeholder Experience components, with a focus on evolving the role structures for coordinating collaborative
work. Section 4.4 describes how we iterated on the Future State Design and Design Exploration components, with a
focus on exploring different project types that could best connect student learning to community outcomes. Finally,
Section 4.5 describes early efforts to design the project outcomes and experiences to also connect to and support
other campus-community projects around technology for the public interest. These will be followed by a discussion of
broader implications and lessons learned in Section 5.
Manuscript submitted to ACM
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Designing a course-based community consultancy 9

4.3 Designing the landscape analysis and stakeholder experience components

Given the short 10-week quarter, one of the major tensions we had to work under was how to balance the desire to
have students dive deep into understanding diverse aspects of the organization and its stakeholders and to deliver
high-quality synthesized analyses around needs assessment, and the desire to leave sufficient time for interesting
design exploration mini-projects. This is particularly challenging because many students don’t come in excited to spend
significant time rigorously analyzing qualitative data, and would rather quickly jump into the mini-projects. In what
follows, we describe the structure we converged to (so far) for the landscape analysis and stakeholder experience (both
of which followed the same structure) and what motivated these choices. One thing we’ll caveat these discussions with is
that some choices are unique to our constraints, so may not be the best for all contexts. For example, in a semester-long
course or a multi-quarter project sequence, where one is not as time constrained, one might make different choices.

Fig. 2. In our landscape analysis and stakeholder experience phases, students are organized into divisions, each delivering an
independent analysis and each composed of three teams focused on specific research questions. Students conduct individual analyses
and then discuss and converge as a team. In the second week, students may work on different roles.

4.3.1 Jump in with pre-conducted interviews. One thing we did that worked well was to have the instructor conduct 2-4
interviews before the class started for students to analyze rather than the typical approach of having students conduct
their own interviews to analyze. This helped in two important ways. First, it saved a lot of time, giving us more room
for in-depth analysis. If students had conducted these initial interviews themselves, they would not only need time for
interviewing, they would also need additional time to ramp up on the organizational and project context. By jumping
into analysis on day 1, they naturally built context for the client. Second, our approach allowed them to build intuition
in qualitative research, understand the importance of going deep in eliciting stories, and better understand the research
questions, natural first steps before learning to conduct interviews.

4.3.2 Use the pattern: individual analysis, team synthesis, instructor critique. A pattern we converged to was to have
every individual submit their own analysis, followed by a team deliverable in which they had to discuss and synthesize
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their work, followed by instructor critique of 1-2 teams doing the highest-quality work, all in a one-week timeframe.
Individual submissions were due before sections so that they could use sections to discuss and converge on a common
set of themes and to fill out a report template. This pattern ensured that every individual was learning, facilitated peer
learning, and also narrowed down the submissions to a smaller number of higher-quality submissions for instructor
critique. Over the years, we also evolved the instructor critique to not only consist of discussing student work, but to
also involve directly editing and iterating on student themes, similar to the dynamic of a manager overseeing an intern
or a faculty mentoring a research team in an authentic real-world qualitative research project. This was important for
modeling ideal practice and for moving the work towards a high-quality outcome. After we had a good example from
prior years, we also used this to discuss and model ideal practice before the assignment, another significant factor in
increasing the quality of student work.

4.3.3 Use a matrix team structure to reduce workload. While the individual and team submissions are intended to be
equivalent to a single assignment each week (with the team submission designed to basically consist of discussing and
synthesizing individual work), having two deliverables can make for a heavy workload, and the first week is a sharp
ramp-up. One thing that helped was that we began to organize teams in a matrix structure, so that each student was
assigned to a team that was only responsible for conducting analyses for a single research question. These teams were
organized within larger divisions (of one team per research question), all of whom belong to the same section time.
This enables team leads to easily coordinate with each other when delivering a common report and presentation. One
thing we plan to do in the future is to carve out time during lecture for students to review and critique the analyses
from other teams to give them exposure to the other research questions.

4.3.4 Use multiple roles per week when appropriate. After students complete one round of analysis in week 1, we had
them do a second round of analysis to improve their skills and expand the set of interviews conducted for the client
project. Unlike the first week, these second set of interviews are conducted by a subset of the students, though the
interviewees are recruited and pre-scheduled by course staff to land within a 2-day timeframe after the individual
thematic analyses from week 1 are complete. This second week entails having students in different roles. Some students
conduct and transcribe the interviews, most do another round of thematic analysis on the new interview transcripts,
while other students take on a leadership role in the final team synthesis and presentation of the work. Students are
assigned to conduct interviews based on interest and availability from an intro survey filled out before the start of class,
and we also check that their individual thematic analysis work in HW 1 demonstrates understanding of qualitative
research. Students assigned to leadership roles are drawn from those who did the best work in the HW 1 individual
submission, providing those doing well with new learning opportunities and those who need to improve with additional
practice. If we are not able to schedule a student, we have undergraduate course staff conduct the interviews.

4.3.5 Other choices made around content and scope. The previous items wementioned all center on role-based structures
that we evolved for organizing students in each of the 2-week long analysis components of the course. We find those the
most interesting to highlight from the perspective of opportunities for designing novel organizational course structures.
However, there are also other ways in which we evolved this portion of the course.

• First, in our early iterations, we integrated a one-week ideation component into the end of the landscape analysis
and stakeholder experience portions, making each 3-weeks long. This was not ideal, however, because it made
it even more challenging to get students to appreciate spending time rigorously and deeply understanding
the organization. As students brainstormed ideas, they wanted to move onto implementation, and it was
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psychologically demotivating to have 6 weeks of the schedule taken up by what looked to be analysis. Separating
out ideation and keeping analysis focused on analysis helped with this,

• A second thing we evolved was how we wrapped up the final deliverable. We realized that student reports still
often required multiple rounds of feedback to polish final reports to reach the quality we wanted. Even if each
round of feedback did not entail a lot of work, it still meant that reports would not be finalized until many
weeks after. Our approach now is to have a team of students interested in continuing to polish the analyses do
so during the design exploration phase and have a student staff member assigned to work with them to deliver
a high-quality outcome. The instructor also takes some time during lecture to critique their work and to model
iterating on parts of the report towards high-quality outcomes.

• A third thing we want to do in the future (but have not done yet) is to incorporate client feedback into creating
the final report. Stakeholders in the organization sometimes want to add clarifying comments or reactions to
contextualize surfaced themes in the final report such as weaknesses or negative client experiences, and we see
this as something important to be responsive to.

4.4 Designing the future state design and design exploration components

The future state design and design exploration components involved having students split up to work on multiple
different mini-projects. The major challenge in this portion was how to ensure that student learning was also aligned
with delivering sustainable value to community partners. Unlike the landscape analysis and stakeholder experience
components, where non-profit clients benefit from the data collected and synthesized insights of internal and external
stakeholders, projects that have students work on prototyping or implementing digital tools are more challenging for
resource-strapped non-profits to learn and maintain after the end of the class. A second challenge is that because the
projects are all different, it can be difficult to guide them all. Our design iterations focused on what types of projects
can best align student learning goals and community project needs, how to define the set of mini-projects for a given
client, and how to provide weekly guidance to support the many different projects. In what follows, we describe what
we converged to (so far) and what motivated these choices.

4.4.1 Have a diverse portfolio of projects helps to balance student and community client needs. One thing that helped a
lot in establishing a successful partnership with community clients was to have a diverse portfolio of projects across
the class. Some projects were ones that the non-profit partner specifically requested, while others were ones defined
by students or the course staff. Some projects were ones that we were confident could deliver immediate value to
the partners, while others were just prototypes of concepts that could spark ideas but were unlikely to be actually
implemented given realistic resource constraints. Having this diverse portfolio ensured that clients could be confident
that the outcomes would be well worth their time while also providing flexibility to have projects focused on supporting
student creativity or exploration.

4.4.2 Consider using no-code / low-code tools. We have found that no-code / low-code tools are particularly helpful in
supporting projects that can deliver immediate value to partners. For example, we always have some students interested
in designing new mobile apps that can support the organization’s mission or client needs. In early days, we had students
end with delivering an interactive digital prototype in Figma, but while this helped with exploring and visualizing
concepts, there was no realistic path for the small non-profits we worked with to get it actually built out. In our latest
iteration, we had students making mobile app prototypes use no-code / low-code tools like Softr and FlutterFlow that
can produce a version of the concept that can be immediately deployed and used (if simple enough).
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We also have student teams working on implementing databases (e.g. using tools like Airtable) and automation
software (e.g. using tools like Zapier and Make) to support internal processes and workflows. Students working on
these get to learn to organize data into relational database-like schemas and to write small scripts, but they are much
easier for community clients to use and maintain (though we note that even these require significant documentation
and hand-off support, and initially are overwhelming to nonprofit clients). The nice thing is that these tools can also
be connected to the mobile app prototypes so that non-profit clients can also have a usable interface to work with
the backend data connected to the mobile app prototypes. Finally, we have students who are developing initiatives or
services for the non-profit that don’t require a completely new mobile app, but can be supported on a more traditional
website like Wordpress or Webflow, or running marketing campaigns on social media and exploring content generation
using generative AI. All of these are engaging for student learning and also likely to deliver value to community clients.

We acknowledge, of course, that this worked for our particular course context, but likely wouldn’t be suitable for
many engineering project-based courses. We will return to this later when we discuss how the outcomes of this course
can potentially be used as a starting point to support other engineering courses.

4.4.3 Incorporate content generation or outreach components that leverage the large class size. Sometimes we may not
be confident that the overall project will be valuable to the client, but can still design it to include content generation or
outreach components that we are confident will deliver value just by leveraging the size of the class. For example, one
non-profit had a podcast containing interviews of different career professionals. Students listened to hundreds of these
interviews, curated mini-clips that captured interesting career insights, and then used these for a new product concept
for helping youth explore careers. Even if the actual product concept delivered didn’t end up being used (though in this
case it was), the curation of all the mini-clips was still valuable for community clients and was not onerous for students
when divided up among a large team. Similar value can also be produced through adding outreach components, e.g. to
create visibility or build partnerships within the community around an initiative.

4.4.4 Integrate with local collective impact funding programs. One thing we did in our latest iteration which was
extremely valuable was to tie all our efforts into a local collective impact funding program for the county, Santa Cruz
CORE investments. This program provides $5 million worth of community grants each year to local programs through
a framework that encourages data collection and data sharing to enable measurement of progress towards collective
impact goals and sharing of effective strategies. It requires grantees and applicants to clearly specify measures and data
collection processes, and to demonstrate how they are improving their services through a data-oriented approach.

When we reoriented and reframed our various projects around supporting them in becoming more competitive for
CORE, they all became much more attractive because it now supported a short-term goal of obtaining grant funding as
well as long-term ones. Our thematic analyses not only provided insights, but also provided qualitative data for the
grant. Implementation of surveys or other processes for understanding the experience of those using their services
became progress towards CORE goals that could be cited. Databases became more useful for helping with collection,
organization, analysis, and visualization of metrics.

4.4.5 Use lectures for project guidance and peer/client feedback. This second portion of the class was harder to guide
because it contained so many different project types. While in the ideal scenario, we would love to have a set of
pre-determined project types that each explicitly break down goals into individual roles and collaboration dynamics
like what we did in the analysis portions, that is much farther away. However, we found that we were still able to give
sufficient guidance through a combination of different strategies. Besides specifying high-level milestones that apply
Manuscript submitted to ACM
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across all project types and having undergraduate and graduate teaching staff meet regularly with project teams, we
also repurposed almost all of the lecture times as either project check-ins or project fairs for peer/client feedback. We
had teams maintain an ongoing “risk board” of the biggest priorities they had for their project and the instructor would
check-in on these risks during these project check-in times. Feedback provided for a given project type also contained
transferable lessons for other teams. We also had four “project fairs” in the 6 week period for students to interact with
peers and clients. Students first had a peer feedback fair centered on their first prototype implementation of their
project followed by a client feedback fair. They later had a second set of peer and client feedback centered on ensuring
successful hand-off of the project to clients beyond the course. These were invaluable for guiding student teams.

4.4.6 Assign students to project types during ideation and integrate it with project specification. In early iterations,
projects and project teams were only determined after we had generated and converged on ideas, but this left only 4
weeks to actually work on the projects, and more importantly, to iterate on them in response to client feedback. In the
context of our short 10-week timeline, we are converging to a process in which students are already assigned to specific
project types (based on survey preferences) when starting ideation. This makes it possible to already begin scoping out
project concepts and planning project milestones during the ideation weeks to transition more quickly into project
implementation. The tradeoff, of course, is that this does not allow for as much time in teaching a rigorous ideation
process and may also narrow the space of ideas explored.

4.5 Designing the project to connect to and support other campus-community projects

One final note we would like to end our reflections on design iterations is that we also began to explore how we
might connect the efforts and outcomes from this main course to supporting other campus-community projects. Many
engineering courses struggle to ground projects in a deep understanding of an organization’s needs because they
need to focus the bulk of the quarter on ramping students up on technical aspects of the project. Because we spend a
significant amount of time surveying and interviewing dozens of the organization’s stakeholders, understanding their
strategic goals and position, and exploring a diverse set of ideas and projects, there is a potential to re-use some of that
work to help other programs wanting to partner with the same community organization. While we are still early in
exploring this, we did take some small steps that we can share.

4.5.1 Use generated content to bootstrap other project-based courses. We found it useful to reuse the generated interviews
(with interviewee permission) in a separate “human-centered design research” course to help bootstrap the course (in
Winter 2022 and Winter 2023). This course guides students through the process of understanding needs, brainstorming
ideas, and storyboarding and iteratively prototyping designs for mobile applications from low-fidelity to high-fidelity
and interactive prototypes. Being able to reuse interview transcripts allowed students to immediately jump into
understanding needs relevant to the theme for that quarter (e.g. advancing the arts or supporting youth education).
Even though the interviews were carried out for one specific organization, they reflect needs across diverse stakeholders
and contain insights for the problem area beyond that specific organization. Because students were able to quickly
immerse themselves in these rich perspectives, we were able to have them generate storyboards for multiple concepts
that they could use to elicit further perspectives and insights when conducting subsequent interviews. Some student
teams worked on projects relevant to the same organization and so were able to directly build on prior work. However,
student teams who end up working on other ideas with other community stakeholders also benefited by being able to
jump start conversations much more quickly. We believe this could also benefit capstone courses, web development
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courses, mobile app development courses, other project-based courses or even hackathons that don’t currently have
students engage with users before working on project ideas.

4.5.2 Link needs assessment to scoping out new research projects. In one of our design iterations, we had some under-
graduate students engaged in the course (either as students or teaching staff) who were also interested in HCI research.
We created a team out of these students within the instructor’s research lab and gave them additional independent
study credits to begin reading HCI papers around the topic of youth education while they were also participating in
the needs assessment portions of the class. As they developed intuition around the community partner’s needs and
intuition around the research literature, they identified recent papers in the literature that intersected with observed
needs and brainstormed follow-up projects that could extend ideas in those papers. This has resulted in two developing
research projects. We see an opportunity for the course-based community consultancy to also seed community-engaged
research projects that can carry on for much longer time periods as compared to the quarter-long projects of the course.

4.5.3 Expand events to invite in other relevant stakeholders. Finally, one other approach we see as an interesting way
to support other campus-community projects is to simply invite in other people on campus working in areas likely
to interest our community clients. For example, even though the project fairs mostly center on student projects in
the course, we invited in students from two research labs also working on supporting youth education to share about
their project. As discussed previously, one of the major strengths of our project is that we found ways to have a large
portfolio of projects, some of which we are highly confident will deliver immediate value to clients. Academic research
projects often don’t have that advantage, and are more long-term in nature, making it more difficult for them to engage
community partners in ways that advance their own research goals while also ensuring outcomes worth the community
partner’s time. Inviting them into events helps them overcome this problem.

5 DISCUSSION: BROADER IMPLICATIONS AND DESIGN DIRECTIONS

5.1 Large and diverse classes can be a strength for experiential, community-engaged projects

A major motivation for this project was wanting to tackle the challenge of expanding access to opportunities for
experiential, community-engaged learning to better equip students for the workforce and to train them in developing
technologies for the public interest. One of the biggest conclusions we took away from these multiple years of iteration
is that a large and diverse class can actually be an strength rather than a weakness in working towards this goal. We saw
several ways in which this played out. First, a large class allows for redundancy in the work being done, both
within teams and across teams. We did this by having multiple individuals work on the same tasks and then asking
them to discuss and converge. We also did this by having multiple teams work on independent versions of the client
deliverable and allowing them to critique and build on each other’s work. Both of these provided a context for peer
learning while also increasing the likelihood that at least one student or team would achieve high-quality outcomes for
the client. Second, a large class allows for a diverse portfolio of projects that can help align student learning
and community outcomes. The large class makes it possible to engage in a robust needs assessment process where
students interview and analyze dozens of stakeholders to ground projects in a deep understanding of client needs and
contexts. The large class also makes it possible to work on projects requested by clients along with projects proposed
by students or staff, or projects that provide immediate short-term value along with projects that invest in longer-term
needs or just explore concepts. Sometimes, these longer-term exploratory concepts are a better fit for the learning
goals of some students, but would not provide sufficient value to community clients on their own. Third, a large and
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diverse class is able to benefit from diverse lived experiences in needs assessment and ideation. While we
did not have any formal measures of this, there were multiple times when we observed that different students’ lived
experiences allowed them to better empathize with particular needs in those we interviewed for the non-profits. This is
something promising to more intentionally look into for the future.

5.2 A course-based community consultancy can contribute to collective impact efforts

In the earliest stages of the project, our goal centered on expanding access to experiential, community-engaged learning.
However, as we developed the course, we began to see opportunities for the course to not only be a valuable experience
in itself, but to also play a role in supporting a broader university-community ecosystem, and to contribute to and
benefit from collective impact. We saw this in multiple ways. First, the in-depth needs assessment process can
produce content that can bootstrap other project-based courses and community collaborations. We did this
by re-using interviews and analyses to bootstrap needs assessment and concept generation in a human-centered design
research course, making it possible for students in a short 10-week quarter to have multiple opportunities to engage with
user data. Other engineering courses could potentially benefit even more, as students sometimes work on completely
made-up projects that are not rooted in client needs. Imagine if a student in a mobile app development course could
instead work on building out a validated concept wanted by a community client and already previously prototyped.
Second, the strong value the course is able to deliver to community partners gives it an opportunity for
facilitating new connections. While research projects might otherwise face challenges aligning long-term research
goals with impact for community partners, when they are included in the larger portfolio of projects being delivered
by the class, it is easier for community partners to get excited about engaging in discussions around those ideas. We
found that the course project fairs were great contexts for facilitating interaction between relevant campus projects and
community clients or other community stakeholders interested in similar topics. Third, the course has particularly
strong synergies with local community collective impact funding initiatives. In our case, connecting our
analyses and projects to the Santa Cruz Collective of Results and Evidence-Based (CORE) Investments helped provide
additional alignment for non-profits around the projects because they now provided an added short-term benefit of
helping the non-profits strengthen their position for obtaining a CORE grant. On the flip side, our project also supports
the CORE initiative by helping support non-profits in developing a data-oriented approach to measuring their impact
and improving their services based on collected data.

6 CONCLUSION

In this paper, we discussed design iterations over a three-year long period for developing a course-based community
consultancy to expand access to experiential, community-engaged learning and promote equitable campus-community
partnerships that deliver sustainable value to community partners. We reviewed literature in experiential learning,
crowdsourcing, and collaboration to motivate the opportunity we see for developing new design patterns for structuring
learning around the workplace through organizing a large class as a collaborative organization. We described lessons
learned in iterations on different parts of the project that help demonstrate how role-based structures can help to
facilitate learners around significant project contributions and how projects can be designed to align student and
community needs. We propose that large and diverse classes can be a strength for experiential, community-engaged
projects, that the course-based community consultancy model can contribute to collective impact efforts, and that rich
directions exist for design to think about how learning can be organized around work in a way that meets needs for
student upskilling and the development of public interest technologies in equitable community partnerships.
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