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ABSTRACT
While more informal learning environments offer many novice creative practitioners access to design
education with more freedom and flexibility to decide what to work on and work at their own pace,
providing novices regular, dedicated coaching that will be critical to their success may be more
challenging in these environments. In my research, I am interested in studying how do coaches
support novice creative practitioners in more informal learning environments to solve real-world,
complex problems, what obstacles do coaches experience, and how might we design technology to
support coaches in these environments. At this workshop, we hope to share our insights on coaches’
strategies in supporting novices and obstacles they experience, and brainstorm innovative ideas with
other researchers in the field on how we might design and build technology that can support coaching
and learning in environments that are more self-directed, informal, and involves peer-to-peer learning.

CCS CONCEPTS
• Human-centered computing → Computer supported cooperative work.
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INTRODUCTION
Novice creative practitioners struggle to solve real-world, complex problems that are poorly defined,
have many possible solution paths, are highly domain-specific, and do not have one best answer [8, 12].
Real-world, complex problems are challenging for novices because they require novices to define the
problem and understand needs of multiple stakeholders. Further, they must apply metacognitive
skills like making effective plans to solve problems, monitoring progress, and evaluating whether they
have achieved their goals [8, 13, 15, 16, 18].
One of the most effective ways to support novices to solve real-world, complex problems is for a

dedicated coach to provide tailored support and guidance [3, 5, 11]. While definitions of coaching
vary, we draw from the design and engineering education research communities to define coaching as
a form of adaptive education that supports novices in learning cognitive and metacognitive strategies
and processes that resemble those of experts to solve real-world, complex problems [3]. Commonly
used in problem-based learning [6, 7], project-based learning (PBL)[4], and design education [13],
coaching involves a range of activities including diagnosing novices’ challenges, supporting novices
in defining and achieving goals, modeling how to do certain tasks, and prompting novices to reflect
[3, 4]. Even though formal environments like PBL and design education are often highly resourced,
coaching is very time-consuming and labor-intensive. Coaches need to spend an extensive amount of
time each week meeting with novices to monitor their progress, diagnose challenges they may be
experiencing, and deliver assistance on a wide range of problem-solving content knowledge and skills
like reflection, planning, and communication [13, 14].

But coaching might be even more challenging in more informal learning environments like extracur-
ricular programs, makerspaces, and the workplace. These environments offer a much larger number
of novices access to design education with the freedom and flexibility to work on any problems they
like at their own pace, and have less expectation around their completion and investment [17]. For
example, an entrepreneurship incubator can support hundreds of novice entrepreneurs but have only
3-5 dedicated coaches. While coaches may help novices scope their projects to some extent, novices
choose problems that are of the most interest to them and work on their projects at their own pace.
We might imagine coaching to be even more challenging because novices’ projects may take much
longer to complete, there is a much larger number of novices to support and monitor, and there is a
wider range of domain expertise required to assist them.

Previously, researchers have designed and built a wide range of technologies to support coaches
in monitoring, diagnosing, and assisting novices in formal learning environments [e.g., 10, 13, 19].
For example, novices fill in design canvases to externalize thinking on their project and help coaches
diagnose potential design risks [13]. Novices use a “sprint log” to record the amount of time they
spend on each of their tasks, helping coaches to monitor their progress [19]. To offload the work
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required by coaches to assist, Kulkarni and colleagues built a platform to facilitate novices in giving
each other feedback [10].

Yet we don’t know what additional support coaches may require and howmight technology support
them in learning environments that are more informal. For example, while an extensive design canvas
is effective at helping coaches diagnose novices’ challenges, it may be too labor-intensive when
coaches have hundreds of novices to support and all novices are working on different projects at
different paces. Peer coaching systems also may not know which peers to pair up with in order for
peer coaching to be effective when novices are working on different projects and in different stages of
their problem-solving.

At the workshop, we will present two of our projects that help us understand coaching in informal
learning environments and envision future technology that can support learning that is more self-
directed, informal, and involves peer-to-peer coaching.

Research Setting
We choose to study coaching in a university incubator because of the growing number of incubators,
the ill-defined nature of the problems novices at incubators tackle, and the often limited number of
coaching resources available. University incubators are also an important context for novices to learn
to innovate and solve real-world, complex problems [2]. Innovation incubators are also different from
formal classrooms. Unlike in classrooms where instructors scope out projects for novices to work
on, novices at innovation incubators choose and scope projects themselves. As a result, everyone is
working on a different problem. Furthermore, unlike in classrooms where novices are expected to
turn in their projects at the end of a semester, there are no organizational expectations on novices’
investment and completion at informal settings like incubators [17]. As a result, novices can work on
their projects for months or even years, and everyone is in different stages of their projects. Incubators

STUDY 1
In order to understand how do coaches support novices in informal learning environment. we built a
coaching model that details coaching strategies coaches use, goals they aim to achieve, and novices’
challenges that these strategies are employed to support. We first conducted an interaction analysis
[1, 9] of video recordings of 24 1-to-many coaching sessions between three coaches and 30 novices to
identify coaching strategies. Then, we conducted interviews and retrospective analysis with 3 coaches
to understand novices’ challenges which these strategies are employed to support and coaching goals.
Based on this analysis, we built a model of 1-to-many coaching that details how coaches monitor,
diagnose, and assist many novices simultaneously.
We found that, in more formal learning environments, coaches not only need to support novices’

metacognitive skills like planning and reflection, but also need to support peer learning, provide
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accountability, and mitigate novices’ fear of failures. Because novices are working on different projects
at different paces, they are often not aware of their peers’ expertise and do not know the relevance
between themselves and peers. As a result, they don’t know which peers to seek help from and do
not know how to effectively help their peers. Coaches use strategies like modeling for help-seeking,
summarizing learning into applicable knowledge, and directing novices to relevant peers for help to
support peer-learning. Furthermore, coaches utilize the presence of peers to hold novices accountable
by publicly recording, announcing, and checking in on novices’ goals and progress in front of their
peers.

STUDY 2 (ONGOING)
After gaining an understanding of coaches’ goals and strategies in informal learning environments
(Study 1), we want to identify obstacles coaches experience in supporting novices and identify oppor-
tunities for future technology to support coaches in these environments. Based on our insights from
study 1, we hypothesized what might be challenging about coaching and designed three prototypes
to address these challenges: (1) an interface to automatically help novices check-in progress, reflect,
and plan through templates and checklists; so that novices can to coaching sessions prepared and
coaches can have more time to diagnose and assist during coaching sessions; (2) a dashboard that
puts novices’ progress and plans side by side to assist coaches in planning ahead and being deliberate
about how to spend coaching time; (3) a system that records novices’ progress and plans over time
and pair up peers who can support each other automatically.

We iteratively tested and improved these prototypes with coaches. In each testing session, we asked
coaches to think-a-loud on how they would use them, what did they like and dislike, and how might
they improve them. We also tested the self check-in templates with students to see whether they
were able to complete them and whether they perceived the templates as valuable. As we iterated, we
discovered some important opportunities and tensions that future technologist should consider: (1)
Templates and checklists are extremely valuable at helping novices communicate with coaches, be
prepared for coaching sessions, and develop self-directed learning skills, however, novices may ignore
the templates if there is nothing holding them accountable or act in a performative way which ends
up wasting coaches’ time in coaching sessions; (2) Detailed and nuanced information about novices’
previous progress and plans are effective at helping coaches diagnose novices’ challenges, but too
much information from many novices may be overwhelming to coaches. Such information needs to
surface reasons behind novices’ actions and translate to actions coaches take in coaching sessions;
(3) While pairing up novices to support each other could be valuable and effective, it is important
that the system is capable of understanding the nuances behind novices’ methods and experiences to
make predictions on which peers to pair up, and facilitate novices in doing activities that encourage
them to help each other to come up with ideas rather than rate on their efforts or outcomes.
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