
Haoqi Zhang Research Statement

While computing has transformed nearly every aspect of modern life, many human problems and core
human values remain difficult to solve and realize even after decades of technological advances. Challenges
persist not because we lack technology, but because we remain bound to existing practices that are funda-
mentally limiting. To address this gap, I investigate how systems of people, practices, and technologies can
be radically reconfigured to enable entirely new forms of human activity. This research led to my work on
computational ecosystems, or integrated socio-technical systems that interweave new practices, interactional
structures, and intelligent systems to (1) transform how we plan, coordinate, connect, learn, and innovate,
and (2) cultivate intrinsically valuable ways of being human that computing systems have largely neglected.

My research is grounded in a critical technical practice [1] that continually re-examines and challenges
technical ideas and practices. Designing, building, and studying each computational ecosystem is typically a
five-to-ten-year endeavor that moves through phases of exploration, problem reformulation, ecosystem for-
mation, maturation, and rethinking. This process combines (a) intensive study across and beyond computer
science; (b) socio-technical systems building; (c) theory building; (d) iterative evidence gathering across
systems and deployments; and (e) identifying neglected human values and persistent challenges that inspire
the design of new computational ecosystems.

1 Socio-technical Reconfigurations to Enable New Practices
My first research thread designs new computational ecosystems by advancing two complementary strate-
gies: (1) reconfiguring the roles of humans and machines to make effective practices feasible, and (2) cre-
ating processes, interactions, and communities that sustain those practices. Across this work, my students,
collaborators, and I have developed ecosystems for planning large events, coordinating on local problems,
connecting at a distance, learning software engineering, and innovating through research.

Planning Large Events: Organizers of large events lack access to the diverse preferences, constraints,
and knowledge distributed across their community. This challenge cannot be solved with better schedule
optimizers. Instead, my collaborators and I introduced community-informed planning (CIP), a new approach
for planning with the entire community. As overall project lead, I worked with Rob Miller, Steven Dow,
Juho Kim, Lydia Chilton, and others to reinvent how we plan large academic conferences [2, 3, 6, 16].
Deployments at ACM CHI and CSCW produced three key outcomes: (1) organizers resolved hundreds of
previously hidden scheduling conflicts; (2) our tools reduced organizers’ planning time from 100 hours to
5 hours; and (3) our process engaged 1500+ community members across phases of planning. This work
received a Best Paper Honorable Mention at ACM CHI and a Notable Paper Award at HCOMP, and for
several years served as the standard process for planning the ACM CHI conference for its 3000+ attendees.

Coordinating on Local Problems: Traditional models of physical crowdsourcing rely either on op-
portunistic contributions (which cannot ensure good system outcomes) or on directed tasks (which require
strong incentives). As PI of an NSF Cyber-Human Systems award and a Microsoft FUSE Labs award, I
worked with Darren Gergle, Yongsung Kim, and others to develop flexible coordination, a new approach
that uses decision theory to enable helpers to make convenient contributions at opportune moments that are
simultaneously valuable to the system [17]. This approach led to new forms of local services and commu-
nities that empower people to express care and help others in small and convenient ways, while ensuring
their contributions are genuinely valuable to their communities [12, 18]. Yongsung’s dissertation on flexible
coordination won the Northwestern Communication Studies Graduate Dissertation Award in 2020.

Connecting Friends at Distance: Most social media platforms are designed to share updates about past
events rather than to actively support meaningful shared experiences. As PI of a Google Faculty Research
Award, I worked with Darren Gergle, Ryan Louie, and others to develop a fundamentally different model for
social interaction at distance, which we call opportunistic collective experiences (OCEs) [21, 20]. OCEs are
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computer programs that find opportunities for friends and loved ones to engage in shared activities across
distance as everyday life unfolds. To enable this model, we introduced: (1) a new interaction paradigm for
connecting people through shared situations; (2) theoretically grounded design principles for shared experi-
ences; and (3) a programming model and coordination engine for identifying opportunities for connection.
Through three deployment studies, we found that OCEs are more connecting than traditional social media,
lower barriers to interaction, and enable more intimate and engaging experiences across distance.

Learning to Build Software: Novice developers typically learn from simplified tutorials rather than
engage with professional software, creating a persistent gap between learning and practice. As PI of an NSF
Cyberlearning Award, I worked with Nell O’Rourke, Josh Hibschman, Gobi Dasu and others to create Read-
ily Available Learning Experiences (RALE) that enable novices to learn directly from professional artifacts
by transforming real-world code into accessible learning resources. We developed learner-centric devel-
oper tools that support novices making sense of complex code in situ, leading to significant improvements
in program comprehension and replication tasks in Javascript and CSS [19, 15, 13, 14]. Our system Ply won
a UIST Best Paper Honorable Mention and is now available in all major browsers, enabling novices to learn
CSS from any website. Building on this work, we found that effective learning required not only better tools
but also support for how novices manage their sensemaking. We therefore developed process management
scaffolds that guide learners toward conceptual understanding [7]. Across three developed systems and ex-
tensive evaluations (~300 hours of study data), this approach led to significant gains in modeling Javascript
data flows, mastering CSS techniques, and understanding design patterns in Python. Together, this work
reframes learning to code as participation in professional practice, and not apart from it.

Innovating Through Research: Becoming a self-directed researcher requires regulation skills, or cog-
nitive, metacognitive, motivational, and emotional capacities needed to plan, monitor, and seek help while
leading complex projects. Without these, students often stall on complex work or depend heavily on men-
tors for direction. As PI of an NSF Cyberlearning award, I worked with Matt Easterday, Liz Gerber, Leesha
Maliakal, and others to develop Agile Research Studios (ARS), a computational ecosystem that integrates
agile processes, community structures, and virtual studio tools to scaffold the development of regulation
skills through authentic research practice [27, 24, 23]. Our multi-year study found that ARS increased un-
dergraduate student participation in research while strengthening planning practices, proactive help-seeking,
and independent inquiry. More broadly, ARS demonstrates how research environments can be intentionally
redesigned to cultivate self-directed researchers, and across a broader population of learners.

2 Supporting Intrinsically Valuable Ways of Being
The first thread of my research demonstrated how integrative solutions can enable new practices. As this
became evident, my attention turned toward understanding which practices are most worth enabling. I
increasingly realized that the real contribution of our designs is not the outcomes they achieve, but the ways
of being they inspire. In a philosophy paper published at CHI [26], I argue that computing alone cannot fully
account for or sustain human values rooted in intrinsically valuable activities. Such activities are valued not
for their outcomes, but because they transform how people inhabit their lives and experience the world.
Building on this perspective, the second thread of my research examines how computational ecosystems can
create new spaces that support deeper engagement in such activities. This led to two new computational
ecosystems: one that develops a self and a practice, and another that cultivates richer human experiences.

Developing a self/practice: Learning to innovate requires more than acquiring methods and skills; it
requires developing ways of seeing, acting, and relating to oneself, others, and the innovation work itself.
As PI of an NSF RITEL award, I am working with Matt Easterday, Leesha Shah, Darren Gergle, and Kapil
Garg to develop Situated Practice Systems (SPS) that support students in developing such practices through
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sustained engagement in authentic research and innovation work. A core focus of this work is coaching.
While existing project-based learning environments tend to troubleshoot immediate problems with students’
work, we instead help students recognize recurring patterns in how they direct their work and learning, and
develop new practices for addressing them. This work has produced new approaches and tools for coaching
and mentoring [11, 8]; computational representations and studies of how students’ regulation and practice
evolve over time [10, 9]; and community and pedagogical designs that support this form of learning [25].
This work received a Best Paper Honorable Mention at ACM CSCW, and together advances a computational
ecosystem that supports not only productive innovation work, but the development of the self through deeper
engagement in practice.

Cultivating richer human experiences: As PI of an award from the Center for Advancing Safety
of Machine Intelligence, I worked with Darren Gergle, Ryan Louie, Shirley Zhang, Jackie He, Elara Liu,
and others to investigate how computing has flattened our experiences of the world by prioritizing ubiqui-
tous representations (e.g., finding the “best” cafés anywhere), rather than revealing the cultural and social
meaning that experiences acquire across people, places, and situations. To address this limitation, we are
developing a computational platform for reasoning about how human experiences unfold across social, cul-
tural, and geographic contexts. This work has produced a computational architecture, new abstractions for
experiential reasoning, and initial empirical evidence of their effectiveness [22, 4, 5]. We are building toward
a vision of experiential computing, in which computational ecosystems cultivate richer ways of attending to
and experiencing the world.

This line of research extends computational ecosystems beyond supporting effective action to support-
ing meaningful ways of being. Pursuing this work has required deep engagement with disciplines beyond
computer science (e.g., philosophy, learning sciences, psychology, and embodiment), as well as expanding
my research practice toward treating inquiry as a site of meaning-making and personal development, rather
than solely a process of problem-solving and production.

3 Funding, Dissemination, and Communal Impacts
My research is supported by $4.3 million in research funding, on which I serve as PI on all but one award.
This includes six NSF research awards; a Google Faculty Research Award; a Microsoft FUSE Labs Research
Award; a CASMI award; a Buffett Working Group award; nine Murphy Society Grants; and an Office of the
Provost Award for Digital Learning. These awards reflect sustained support for my research program across
multiple domains, including socio-technical systems, learning ecosystems, and human-centered AI.

My research has been widely disseminated across computing communities, with 40+ major publications,
2200+ citations, and an h-index of 24 on Google Scholar. My work appears in premier venues spanning
HCI (CHI, TOCHI, UIST), Computing Education (TOCE, ICER), Social and Crowd Computing (CSCW,
HCOMP), AI (AAAI, IJCAI), and the Web (WWW), and has been recognized with five Best Paper Honor-
able Mentions and Notable Paper Awards. A number of my publications are summative (e.g., [21, 7, 27]),
synthesizing insights from multi-year efforts to design, build, deploy, and study computational ecosystems.
To share my larger research vision, I also give invited talks at major research institutions, including recent
talks at MIT, Harvard, Stanford, Berkeley, CMU, Georgia Tech, UCSD, Michigan, UW, and UIUC.

Beyond publications and talks, I have worked to translate my research into practices and resources that
can be adopted by others; see my service statement for details. Together, these dissemination efforts extend
the reach of my research on computational ecosystems beyond individual systems and studies to share a
broader perspective on how computing can support new ways of organizing human activity. At its core, my
research challenges the assumption that we are bound to existing practices, and shows how socio-technical
systems can be reimagined to support more meaningful ways of being.
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