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Abstract

Building on the first Tools for Thought (TfT) workshop at CHI
2025, we invite researchers, designers, and practitioners to further
operationalise approaches for the design, usage, and evaluation of
Generative Artificial Intelligence (GenAl) as a TfT. The first goal
of the workshop is to put into focus which outcomes a TfT should
help people achieve to effectively augment their cognition while
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avoiding its erosion. Secondly, we will explore how to achieve these
outcomes through design and usage strategies. Third, the workshop
will also address what a Tf T needs for its successful adoption and
integration into people’s flow, so that they can benefit from the
tools’ potential in their own terms. By focussing on these three re-
search goals, the workshop aims to further develop and advance the
multidisciplinary TfT community interested in exploring research
frameworks, theories, methods, and approaches to conceptualising,
designing, and researching GenAl as a TfT.

CCS Concepts

« Human-centered computing — Human computer interac-
tion (HCI); - Computing methodologies — Artificial intelli-
gence.
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1 Motivation and Goals

“Not another Generative Al workshop—again?!” At CHI 2025, the
Tools for Thought workshop [19] differentiated itself from other
GenAl-focused workshops by treating higher-order cognition as
both its central design object and evaluation target. By Tools for
Thought (TfT), we refer to the characterisation of (sociotechnical)
systems that put special emphasis on their impact on cognition — in
both the short and long term — over mere productivity. Rather than
focussing solely on task completion or an artefact being produced,
this conceptualisation places the focus on how systems affect and
can be designed to support higher cognitive functions, such as
reasoning, memory, ideation, or critical thinking [20]. Last year’s
discussions started mapping (a) the ways in which GenAl, when
used to support human cognition, can in turn affect it, and (b) how
tools might best be designed to protect and augment it. Building
on these workshop contributions and discussions [20], our aim
in this year’s iteration is to transition from the foundational to
the operational. Specifically, we ask: what makes a TfT effective?
What are the concrete mechanisms and appropriate outcomes of
TfTs? And how can we establish and validate sensible metrics to
measure their impact on human cognition? However, even though
the focus of this workshop lies on the operationalisation of TfT, we
recognise the importance of leaving space for reflection, definition,
and further mapping of the field. As TfTs are an emerging research
area, we expect to find gaps in our understanding of them. Thus,
trying to pursue the operational will inevitably point us back to
more abstract questions, which will be crucial for advancing TfT
as a field.

This focus is timely. As GenAl tools proliferate in many aspects
of our lives, so do our hopes and fears about their impact on hu-
man cognition. Prior work has found worsened learning outcomes
and decreased metacognitive effort resulting from GenAI use, both
in knowledge work and in education [3, 4, 7]. For instance, while
GenAl can boost productivity in professional writing tasks [10],
its impact on learning is more complex. Studies show that using
LLMs for direct solutions can impair learning, whereas using them
for explanation-seeking can be beneficial [8]. This can be further
complicated by a perception-performance paradox, where students
may perceive LLMs as more helpful than traditional study meth-
ods, such as note-taking, even when their learning outcomes are
worse [6]. On the other hand, if designed and used in meaningful
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ways, there is much potential for cognitive augmentation. For ex-
ample, Al assistance can enhance skill development by providing
high-quality, personalised examples, acting as a powerful learning
aid [9].

There is a need for concrete pathways toward GenAlI as an effec-
tive and positive TfT. By moving from vision to implementation,
we propose three interrelated, specific areas of contribution for
this year’s workshop (a) TfT strategies (Section 1.1): how GenAl
can be designed and applied as a TfT. This involves mapping out
proven design patterns and principles, and identifying successful
usage strategies for the application of GenAl as a TfT. (b) Tf T out-
comes (Section 1.2): evaluating how a TfT affects human cognition
and working processes and how it aligns with a person’s goals.
This includes both defining what desirable outcomes are, and how
to measure them. (c) Tf T adoption (Section 1.3): understanding
what factors influence adoption or refusal, and helping individuals,
teams, and/or organisations experience/see the value of a TfT (e.g.
where in a task it is meaningful to be more cognitively involved
and why).

1.1 Tools for Thought Strategies

Under this theme, we seek tangible strategies for realising GenAI-
based TfT. We distinguish two broad types of strategies:

e Design strategies: These could be design principles or pat-
terns that have supporting evidence of protecting or aug-
menting human cognition. For instance, during last year’s
workshop, one common thread that emerged was a strategy
that can be broadly characterised as process-oriented support
[24]. This strategy focusses on supporting users to reason
forward to their own solution, rather than backward from an
Al-generated one. What can such a type of support look like
in various contexts? And what other design strategies exist?

o Usage strategies: Users themselves can also employ work-
flows or activities involving GenAl in a way that augments
or protects their cognition, even when the system is not
specifically designed as a TfT, such as general purpose chat-
bots like ChatGPT. For example, while much of the debate
about GenAl in education is concerned with how easy it be-
comes for students to cheat, many students also find poten-
tially learning-enhancing uses of GenAl, such as generating
quizzes, adapting the learning content to their specific needs,
and discussing ideas [21].

Many of last year’s submissions [20] provide concrete examples for
both types of strategies. However, they are mostly specific designs,
with limited transferability to other domains or problem settings.
How can we systematise these examples into tangible strategies
that can reliably lead to effective and positive TfTs, given a new
problem domain or context? Can we theoretically ground these
strategies, and do we have convincing empirical evidence for their
effectiveness in protecting and augmenting human cognition (see
Section 1.2)? What are useful framings for the role of GenAlI (e.g.,
Al as provocateur [14] or facilitator [25]) that can inspire effective
design and usage strategies?
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1.2 Tools for Thought Outcomes

One of the ways in which we can assess what makes a TfT effec-
tive is not only whether it helps users complete a task—such as
writing a report, implementing a software feature, or completing
an assignment—but whether it augments or supports the cogni-
tive processes that underlie human thought. We therefore envision
outcomes of TfTs as much more than task performance: They are
about how tools shape, support, or extend thinking itself. TfT out-
comes should capture results of thought-intensive activities such
as decision-making, reflection, ideation, or exploration, contexts
where conventional and more utilitarian notions of “efficiency” or
“success” may not apply, or only represent a fraction of these activi-
ties’ purpose. For such activities, the “outcome” of using a Tf T may
be more concerned with how it reshapes the process rather than
its final outputs—for example, when supporting a sensemaking
activity by taking the role of a socratic tutor and facilitating users’
critical engagement with a topic.

As part of this workshop, we focus on defining what could count
as a desirable outcome for TfTs that is aligned with people’s goals,
and how such an outcome could be meaningfully measured. Draw-
ing from Rogers et al. [13] we distinguish three broad types of
outcomes and welcome more:

e Intermediary Outcomes: Tangible artefacts, such as notes
or diagrams, that emerge during TfT use. Though not ends
in themselves, these artefacts scaffold thinking by external-
ising abstraction, inference, and reflection. The use of Al
may “skip” certain intermediary outcomes (e.g. skipping
low-fidelity prototypes since GenAl encourages jumping
straight to high fidelity) but it may also introduce new ones.

e Cognitive Outcomes: Changes in understanding, learning,
or cognitive skills, such as critical thinking and metacog-
nitive engagement. For instance, a TfT might help a user
form a clearer mental model or practice more accurate self-
monitoring [17]. These outcomes are central to cognitive
protection and augmentation.

e Task Outcomes: Though not necessarily the primary fo-
cus for TfTs, task outcomes, including performance, remain
relevant. A good TfT should support cognition without un-
dermining task completion (see Section 1.3).

Some outcomes may be hard to quantify or emerge only in users’
own narratives of what they believe to have achieved. This calls
for evaluation methods that are flexible and pluralistic, capturing
not just what users produce, but also how they think and change
in the process. Evaluations also attend to context—the same out-
come may hold different meanings depending on the users’ goals
or circumstances of use. Useful evaluation approaches may include:
process tracing (e.g., interaction logs, eye-tracking) to reveal in-
teractions with a TfT and flow of thought; artefact analysis to
examine the structure or integrative quality of outputs; cognitive
and metacognitive assessments to measure understanding, learning,
and reflection; longitudinal studies to identify patterns and track
changes in cognitive style and problem-solving over time.

1.3 Tools for Thought Experience and Adoption

In times when GenAl promises productivity gains, design and us-
age strategies that introduce friction can be met with resistance,
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even when they are intended to improve cognitive outcomes. This
resistance can arise from both users and stakeholders. For exam-
ple, Ashktorab et al. [2] found that users had negative impressions
of a cognitive forcing function that created more work for them.
Kazemitabaar et al. [5] similarly discuss the need to balance perfor-
mance with the amount of added task load and friction when de-
signing cognitive engagement techniques to support programming
education. In domains and environments that value productivity,
TfTs may also be unwelcome to users and stakeholders who expect
GenAl to accelerate workflows. A global study of 2500 executives
and workers found that 96% of C-suite executives expect Al to boost
productivity [12], and EY’s Al Anxiety in Business Survey similarly
found that 66% of employees were concerned about falling behind
if they did not use AI [1].

In support of our goal of putting more into focus our under-
standing of implementing TfTs in practice, this workshop will also
explore questions surrounding practical strategies to overcome
barriers to adoption. For example, how might we foster people’s
intrinsic motivation to use GenAl in ways that support improved
cognitive outcomes? What strategies can we employ to commu-
nicate the value of TfT to stakeholders? How might we manage
potential trade-offs between productivity and cognitive outcomes
to maximise the likelihood of their successful integration and sus-
tained use? Are there strategies (see Section 1.1) that resolve the
conflict between productivity and cognitive outcomes and allow
users to see the value in and attain both?

2 Workshop Activities

We propose a 180-minute workshop, divided into two 90-minute
sessions. To align with this year’s format and to make the best use of
participants’ submissions, the workshop will be organised around
small groups working on specific topics. Submissions should be
within at least one of the areas of contribution laid out in Section 1.
The group-based format should help participants quickly identify
overlaps and target specific TfT aspects that they are all interested
in and want to further operationalise during (and beyond) the
workshop.

2.1 Before the Workshop

Workshop submissions consist of (a) a workshop paper (up to four
pages without references, 2-column template) and (b) the comple-
tion of a Miro board template that prompts participants to focus on
tangible outcomes related to the workshop themes. The template
also allows participants to provide information on their current
career stage, the main challenges in their current research, and
key workshop interests. This will give us further context for group
formation. The Miro boards of accepted submissions will be the-
matically clustered by the organisers to form workshop groups of
four to five participants each.

Once groups are established, participants will be asked to read
the submissions of their group members to establish a good under-
standing within groups prior to the workshop, and to provide a
scaffold for conversations and collaborations during the workshop.
We will emphasise the importance of this throughout the submis-
sion phase and before the workshop. During this stage, participants
may also request switching their group.
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2.2 During the Workshop

The bulk of the workshop time will be allocated to work within
the groups. After a short ice-breaker session and aligning their
interests, the groups will proceed to work in depth on a tangible
output of their own choice (e.g., low-fidelity prototyping a new
TfT in a hackathon style, mapping out a new framework, drafting
design principles, developing theory, etc.). After the group work,
each group will present their results in the form of short pitches to
the plenum during the final part of the workshop. Table 1 shows
our proposed workshop schedule.

Table 1: Proposed workshop schedule.

Time Activity

10 min Welcome and gathering in groups

10 min Within-group ice-breaker session

20 min Discussion of submissions and group alignment

5 min Decision on output to pursue within each group

45 min Group work on tangible outputs (such as a TfT
concept or mockup, study proposal draft etc.)

Break Coffee break, with encouragement to glance at other
groups’ work-in-progress

40 min Continued group work on tangible outputs

45 min Short pitches of group results to the plenary

5 min Next steps and closing reflections

2.3 After the Workshop

Our pre-grouping and Miro collaboration are designed to encour-
age discussions and collaborations beyond the workshop. We will
strongly encourage participants to continue and refine their group
work afterwards. To further evolve the TfT research agenda, we
will conduct a post-hoc gap-finding exercise to identify areas not
fully covered by the workshop contributions. This allows us to
move back from the operational to the foundational, with strong
potential to uncover areas worth exploring, which again might
spark future collaborations. Our post-workshop process will cul-
minate in a synthesis report similar to last year’s [20] that brings
together the submissions, workshop outcomes, and the identified
gaps from the gap-finding exercise. The synthesis report will be
publicly shared.

3 Accessibility

As in the previous year, we encourage submissions in accessible
formats and will use platforms that support speech captions. We
will also contact participants in advance to identify any accessi-
bility needs and accommodate them, with the support of the CHI
accessibility chairs if necessary.

4 Offline Materials

We will use last year’s workshop website (https://ai-tools-for-thought.
github.io/workshop/) to share information, including advance publi-
cation of accepted submissions. Post-workshop, a written synthesis

Zhang et al.

of activities and outputs, a showcase of curated artifacts, and re-
sults of the gap finding activity will be published on the website
and advertised on social media. For asynchronous communication
and media sharing among participants before, during, and after the
workshop, we will make use of the existing TfT Discord channel.

5 Publishing Plans

Paper submissions will be stored and distributed via GitHub and
linked through the workshop website. As in the previous year,
a synthesis of the workshop contributions will be published on
CEUR-WS or arXiv.

6 Organisers

Our team brings together a wide range of perspectives on TfTs,
spanning both academic and industry researchers with diverse sci-
entific backgrounds and levels of seniority. We include a mix of new
and returning workshop organisers, with expertise spanning HCI,
computer science, cognitive science, learning science, and informa-
tion science, thus providing the breadth of perspectives needed to
study and develop TfTs. All organisers will review submissions,
take part in developing and assigning workshop groups, and mod-
erate and document group discussions during the workshop. Other
roles are distributed as listed in Table 2.

Tony Zhang is a postdoctoral researcher at TU Munich. He is
currently researching how educational generative Al tools can be
built for learner curiosity and active engagement rather than passive
consumption. Previously, he researched how Al-based decision
support tools can support users while actively engaging them in
their decision-making task.

Nick von Felten is a psychologist and doctoral researcher at the
University of St. Gallen, Switzerland. His current work investigates
how human and Al biases interact and shape attitudes and decision-
making, with the goal of designing Al tools calibrated to human
cognitive tendencies [22, 23].

Leon Reicherts is a postdoctoral researcher at the University
of St. Gallen. He was previously part of the Tools for Thought team
at Microsoft Research. His research is concerned with how (Gen)AI
tools affect augment human cognition—particularly decision-making
and learning—and how they can be best designed to support it.

Lev Tankelevitch is a researcher at Microsoft Research within
the Tools for Thought group. His research uses metacognition as a
lens to augment intentionality and human-Al interaction in collabo-
rative knowledge work. He has a background in behavioural science
and in cognitive neuroscience. Find out more at: https://aka.ms/levt.

Zhitong Klara Guan is a PhD student at the University of Texas
at Austin. Her current work investigates how Generative Interactive
Information Retrieval can be conceptualised, designed and evalu-
ated to augment essential human cognitive skills by supporting and
extending the information seeking and use.

Sean Rintel is a Senior Principal Research Manager at Microsoft
Research where he co-leads the Tools for Thought project [11]. His
research is currently focused on Al collaboration and intentional
meetings. See: https://aka.ms/seanrintel.

Yue Fu is a PhD candidate at the University of Washington
Information School. His research focusses on understanding how
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Table 2: Organisation tasks and designated leads for the workshop.

Task

Lead

Reviewing submissions

Assigning workshop groups

Group discussion moderation & documentation
Lead organisers

Submission and review coordination, author notifications

Miro board set up and management
Pre-workshop communication with participants
Site handling before & during workshop
Workshop moderation

Website management

Social media

Post-workshop artifacts showcase curation
Post-workshop synthesis coordination
Post-workshop gap-finding activity coordination

All organisers

All organisers

All organisers

Tony Zhang, Leon Reicherts, Nick von Felten
Zhitong Guan, Nick von Felten
Leon Reicherts

Yue Fu, Tony Zhang

Jessica He, Srishti Palani

Peter Daalsgard

Haotian Li, Srishti Palani

Anjali Singh

Gonzalo Ramos, Srishti Palani
Anuschka Schmitt, Advait Sarkar
Kenneth Holstein

people collaborate with Al to communicate, co-create, make sense,
and learn.

Jessica He is a UX Designer at IBM Research. Her work focusses
on designing transparency mechanisms and co-creative workflows
that encourage people to engage more critically with generative Al
tools and outputs, spanning topics such as Al attribution, collabo-
rative knowledge work, and risk mitigation.

Ken Holstein is an Assistant Professor at Carnegie Mellon
University’s Human-Computer Interaction Institute. His research
explores how Al systems can effectively augment and bring out
the best of human expertise in real-world design and decision-
making. This research has been recognised with paper awards at
top conferences in HCI and Al including CHI. Ken has previously
co-organised numerous workshops on related topics at ACM CHI,
CSCW, and FAccT.

Advait Sarkar is a researcher at Microsoft, and lecturer at the
University of Cambridge and University College London. He studies
the effects of GenAl on knowledge work, productivity, and creativ-
ity. He leads a research agenda aimed at enhancing critical thinking
with GenAlI [15, 16] in Microsoft’s Tools for Thought group [11]. His
article “AI Should Challenge, Not Obey” was the cover story in the
October 2024 issue of Communications of the ACM [14].

Gonzalo Ramos is an independent researcher working at the
intersection of HCI, Design, and Al to protect and augment people’s
agencies and capabilities. He is a graduate of the University of
Toronto’s DGP lab, as well as the Universidad de Buenos Aires. He
was a Principal Researcher at Microsoft Research in Redmond and
part of the Tools for Thought team at Microsoft Research Cambridge.
He was also Senior Design Technologist, and as a UX Scientist at
Amazon. You can find more information on his work here: https:
//www linkedin.com/in/gonzaloramos/.

Anuschka Schmitt is an Assistant Professor at the London
School of Economics. Her research examines how Al-based systems
augment human work, emphasising how we can balance productiv-
ity gains with interrelated work motives and long-term outcomes
such as knowledge preservation. Her work uses experimental and
trace data methods.

Anjali Singh is a Postdoctoral Fellow at the University of Texas
at Austin School of Information. Her research develops and ex-
amines learning technologies that support users’ critical think-
ing, agency, and metacognitive engagement. Methodologically, her
work integrates empirical lab and field studies with design-based
research to create personalised, scalable, and interactive systems
and interventions for learning and information seeking.

Haotian Li is a researcher in Microsoft Research Asia (MSRA).
He has received his Ph.D. and B.Eng. from HKUST. His current
research interest is understanding and enhancing human-AI collab-
oration for creativity and productivity with techniques from HCI
and Al For more details, please refer to https://haotian-li.com/.

Srishti Palani is a Senior Researcher at Tableau Research, Palo
Alto, California. Her research interests lie at the intersection of
human-centered Al, human-computer interaction and cognitive
science. She studies how people interpret, use and evaluate Al
for complex cognitive tasks like data analysis, decision-making,
and creativity. Based on these insights, she develops interactive
intelligent tools to support these cognitive abilities.

Peter Dalsgaard is a Full Professor and director of the Centre
for Digital Creativity at Aarhus University. He explores digital
technologies from a human-centered perspective with a focus on
how humans use technology to think and create in new ways.
His research combines studies of real-life use of digital systems
in creative processes, experiments with prototypes of new digital
technologies, and development of theories to understand the role
and nature of digital tools in creative processes.

7 Note About Past Workshops

This workshop is a follow-up to the CHI 2025 Tools for Thought
workshop, which brought together 56 officially registered partici-
pants, with 34 accepted submissions and 72 submissions received,
culminating in a workshop synthesis [20] and an HCI journal spe-
cial issue on tools for thought [18]. Last year’s workshop focussed
on mapping the field, this edition moves toward developing opera-
tional frameworks, principles, and tools.
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8 Call for Participation

How can we design and use generative Al as tools for thought (TfT),
i.e., tools that protect and augment people’s higher cognitive func-
tions such as reasoning, memory, imagination, or critical thinking,
while also helping them achieve their goals? After mapping the
landscape at last year’s workshop, this year, we aim to go from
vision to implementation, from foundational to operational.

To that end, we invite researchers, designers, practitioners, and
provocateurs to submit a paper (up to four pages, excluding refer-
ences) covering at least one of the following themes: (1) TfT design
or usage strategies, (2) Tf T outcomes and their measurement, and
(3) If T experience and adoption. Besides the paper, authors will be
required to fill out a Miro board template, which will then be the-
matically clustered by the organisers to form participant groups for
the workshop. The group work can take diverse forms, including,
but not limited to, working on new frameworks, design principles,
measurement techniques, theory, or even the creation of novel TfT
concept/mockups in a mini hackathon. During the last part of the
workshop, groups will bring together their key ideas in a group
poster on Miro and pitch their results to the other participants.

Papers and the sharing links to the Miro boards can be submitted
via the workshop website (https://ai-tools-for-thought.github.io/
workshop/). Accepted papers will be published on the website. At
least one author of each accepted submission must, and at most
two authors can participate in the workshop. We aim for a total of
45 participants for the 180 minute workshop.
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