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ABSTRACT

Qualitative researchers increasingly rely on computational tools to
analyze large text corpora, creating opportunities for scale but also
raising concerns about loss of control, transparency, and interpre-
tive authority. In this work, we examine how personal agency can
serve as a design lens for qualitative data visualization tools. Using
a design science research approach, we conducted interviews with
five qualitative researchers to identify agency-related breakdowns
in existing tools, developed a design probe embodying agency-
driven interaction commitments, and gathered follow-up feedback
using the probe as a concrete design artifact. Our findings show
that researchers value tools that preserve interpretive control while
providing structured guidance and transparent delegation of ana-
lytic tasks. Rather than proposing a full Al system, we contribute
design knowledge about how interaction structure can support
mastery of action, choice, narrative, and space in computationally
supported qualitative analysis. These insights inform the design
of future qualitative visualization tools that aim to scale analysis
without diminishing researcher agency.
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1 INTRODUCTION

Qualitative research enables researchers to examine meanings, ex-
periences, and interpretations that are difficult to capture through
purely quantitative methods. By engaging deeply with participants’
perspectives and situating findings within social and contextual
settings, qualitative approaches support rich understanding of com-
plex phenomena [21, 24]. Such approaches are especially important
in domains like health research, where understanding lived experi-
ence, interpretation, and context is central to both explanation and
design [52, 56].

At the same time, qualitative analysis is often labour-intensive
and time-consuming, particularly as researchers increasingly en-

gage with large-scale datasets drawn from digital and online sources [29,
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33, 34, 40, 54]. Computational tools and data visualizations are fre-
quently proposed as ways to support pattern recognition, explo-
ration, and sensemaking at scale [13, 15, 35, 39, 42]. However, these
tools can also introduce new challenges: researchers may feel con-
strained by opaque workflows, fixed analytic paths, or automated
processes that reduce their sense of control over interpretation. As
a result, researchers may experience a loss of personal agency when
working with large-scale qualitative data.

In this work, we examine how personal agency can be used as
a design lens for qualitative data visualization tools. We focus on
qualitative researchers’ experiences using computational supports
for thematic analysis, with particular attention to how interface
design shapes their sense of action, choice, narrative control, and
spatial understanding. We draw on Eichner’s conceptualization of
personal agency [26], which frames agency as the perceived ability
to act meaningfully and see one’s actions shape outcomes.

We adopt a design science research approach to translate this
conceptual framing into concrete interaction design. Our process
involved interviews with qualitative researchers to surface agency-
related breakdowns in existing tools, the creation of a design probe
embodying agency-driven design commitments, and follow-up in-
terviews in which participants engaged with the probe and reflected
on its interaction structure. Rather than proposing a full Al system,
our goal is to articulate and validate design knowledge about how
agency can be preserved when qualitative analysis is supported by
computational and Al-assisted tools.

This paper makes the following contributions:

(1) We demonstrate how personal agency, as conceptualized by
Eichner [26], can function as a generative design lens for
qualitative data visualization tools in HCIL

(2) We articulate agency-driven design commitments for sup-
porting qualitative analysis at scale, grounded in qualitative
researchers’ experiences.

(3) We present and evaluate a design probe that embodies these
commitments, using participant feedback to validate how
specific interaction structures support agency.

(4) We reflect on how agency-aware design can inform the devel-
opment of future computational and Al-assisted qualitative
analysis tools.

2 RELATED WORK

Recent work in human-computer interaction (HCI) has explored
how AI and ML techniques can support or enhance qualitative anal-
ysis methods. For instance, Dai et al. [22] developed LLM-enhanced
qualitative methods, while Lennon et al. [46] introduced AQUA, an
automated analysis assistant. CollabCoder [30] and Xiao et al. [66]
explored LLMs for codebook thematic analysis, focusing on coding
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Table 1: Overview of Agency Types as Defined by Eichner [26], detailing Individual, Creative, and Collective Dimensions and

their key characteristics in media interaction.

Type of Agency Description

Personal Agency

Focused on individual actions, perceptions, and decisions.

Mastering of Narrative Recognizing the genre and predicting outcomes based on narrative cues.

Mastering of Choice
Mastering of Action
Mastering of Space

Creative Agency

Collective Agency

Exercising one’s capabilities within defined constraints.
Perceiving one’s physical or digital actions reflected in media.
Navigating through physical or digital environments to achieve goals.

Involves creating objects, content, or modifications that relate to and expand
on the primary media.

Built upon interactions within a community that engages collaboratively and

co-creates shared meanings.

and inter-coder reliability. Chen et al. [17] examined how LLMs
highlight ambiguity and enable co-construction of models.

The HCI research community has also actively applied these
novel methods in practice. For instance, while social media can serve
as a resource for understanding people [3], particularly in sensitive
or stigmatized areas, a key challenge to its use is its scale; but AT and
ML methods can be used to overcome those limitations. In exploring
these applications, HCI researchers have applied ML techniques
to qualitative research in sensitive topics such as addiction and
recovery [32], disordered eating [51], parenting issues [3], intimate
partner violence [57], support for aging parents [38], and mental
health [4, 67]. However, adoption barriers persist. Jiang et al. [40]
and Feuston and Brubaker [29] found that qualitative researchers
remain skeptical of automation in data coding, concerned about
losing control over interpretation.

To address these concerns, researchers have developed visual
interfaces. Klein et al. [43] proposed visual tools for exploratory
data analysis. ClioQuery [37] supports historical document explo-
ration using natural language processing. The Computational The-
matic Analysis toolkit [33, 34], CollabCoder [31], DeTAILS [60], and
Scholastic [39] provide non-programmers with ML-based analysis
tools. Despite these advances, a lack of agency remains a barrier
to adoption. Researchers prefer delegation over full automation
[29, 40, 47, 59]. Keeping humans at the center of decision-making
fosters autonomy, ownership, and agency [40]. These findings mo-
tivated our exploration of personal agency to help qualitative re-
searchers maintain control over their work.

2.1 Agency

In Bandura’s view, humans actively shape their experiences rather
than merely reacting to them [6]. This active role — agency — in-
volves intention, planning, self-regulation, and self-reflection. Simi-
larly, agency in media interaction fosters engagement by enabling
users to perform meaningful actions and see their consequences
[50]. Notably, a sense of agency can arise even without execut-
ing an action; merely having the option to act can be powerful
[26, 50]. Tanenbaum and Tanenbaum [62] further defines agency as
a commitment to meaning, where individuals immerse themselves
in narratives and trust their choices. Together, these perspectives

suggest that agency is about expressing intentions and receiving
feedback from the environment.

HCI has made strides in studying agency, but debates persist on
how to measure and define it [8]. Research falls into two categories:
explicit agency, where users control actions and outcomes [41, 61],
and implicit agency, where system behaviors subtly guide users
[20, 25]. Bennett et al. [7] reviewed 30 years of research, noting a
predominant focus on self-causality while overlooking trade-offs
between autonomy and system guidance. In this work, we design
for agency using Eichner [26]’s theoretical lens.

Eichner [26] distinguishes three levels of agency: personal, cre-
ative, and collective. Personal agency, which includes mastery of
narrative, choice, action, and space, must be established before cre-
ative or collective agency can occur. Creative agency arises from
producing media content (e.g., creating MODS for video games [62]),
while collective agency develops through forming communities
(e.g., Comic Con). In this work, we focus on the four dimensions of
personal agency:

e Mastering action: Users experience agency when their
physical movements are reflected in the media [50]. For
example, in A Ceremony of Innocence, mouse movements
extend the user’s actions into the game [9]. A responsive
mouse cursor in other contexts can evoke a similar sense of
agency.

e Mastering choice: Agency is perceived when users rec-
ognize that they can make decisions within their environ-
ment [26]. This perception is strongest when clear rules
constrain the environment; excessive freedom may instead
lead users to ground their agency in a commitment to mean-
ing [62].

e Mastering narrative: When users identify the genre of the
media and can predict its unfolding, they derive satisfaction
from a narrative that meets their expectations [26]. For in-
stance, a line graph may guide the reader through data more
effectively than the same data in a table [65].

e Mastering space: Agency is also felt when users navigate
through a media space [50]. Effective navigation depends
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Figure 1: Our Design Science Research process followed a series of four phases: 1) Problem Comprehension, 2) Requirements
Gathering, 3) Creation of a design probe, and 4) Demonstration and evaluation.

on familiarity with the media. If a zoom function, for ex-
ample, does not work as expected, the resulting frustration
diminishes the sense of agency [9, 65].

As discussed above, qualitative researchers have noted dimin-
ished agency when using ML tools [29, 40]. Building on these ob-
servations — and informed by foundational work on human agency
[6, 26] — we employ personal agency as a design lens for this work
[44]. By emphasizing dimensions such as choice, action, narra-
tive, and space [26, 50] and recognizing the value of co-creation
in data visualization [55, 62], our approach seeks to ensure that
computational methods complement rather than supplant human
interpretation.

3 OVERVIEW OF RESEARCH PROCESS

Design Science Research [1, 48, 58] is an iterative approach that gen-
erates knowledge through the creation and evaluation of artifacts
designed to address a specific problem. It shares parallels with HCI
traditions such as Research Through Design [68], in that both ap-
proaches produce knowledge via artifact construction and iterative
refinement [58, 68]. Design science has been adopted within HCI
and related design-oriented computing research to structure artifact
development and generate transferable design knowledge through
systematic evaluation (e.g., [2, 28, 53]). We adopt design science in
particular because our goal is not only to explore a design space,
but to articulate and evaluate transferable design commitments
derived from theory and grounded in empirical inquiry. Design
science provides a structured framework for translating conceptual
constructs — in this case, personal agency — into operational design
principles and reflecting on their validity through artifact-based
evaluation.

Our use of design science comprises four phases (Figure 1): 1)
problem comprehension, 2) requirements gathering, 3) creation of
a design probe, and 4) demonstration and evaluation of the probe.
The cyclical nature of the method allows researchers to refine their
understanding of the problem and adjust requirements as the solu-
tion evolves. We first deepened our understanding of the problem
through a literature review and analysis of similar software using
close reading techniques [10, 11, 27]. We then gathered user needs
and requirements via semi-structured interviews with qualitative
researchers. Insights from these phases informed guidelines for our
design probe, which we subsequently shared with participants to
examine how its interaction structure shaped their sense of agency.
Together, these phases constitute an iterative, generative process

Table 2: Summary of participants’ experience with qualita-
tive research and data visualization.

Participant  Field of Study  Qualitative Exp. Datavis Exp.

1 Vision Science New Moderate
2 Social Media ~ High Moderate
3 Technology High High

4 Gerontology Moderate Low

5 Aging Moderate Low

through which we examine how agency mediates human-AlI inter-
action in qualitative analysis contexts.

Our research protocol was approved by the University of Water-
loo’s Office of Research Ethics (ORE #45268).

4 REQUIREMENTS GATHERING

We conducted semi-structured interviews to assess qualitative re-
searchers’ needs for a data analysis tool, focusing on three aspects
of data visualization interaction: 1) how visual elements support
data analysis, 2) which visual elements are most important, and
3) how researchers perceive their sense of agency during research.
To meet these objectives, we aimed to understand user and task
requirements [48]. Participants were recruited through purposive
and snowball sampling to maximize information power [49]. Data
collection and analysis were carried out by experienced researchers
to ensure in-depth insights.

4.1 Recruitment Criteria

We recruited a total of five (5) qualitative researchers through snow-
ball sampling at our local institution. All were in the field of health-
care, but had varied specialties, and different levels of qualitative
research experience and experience with data visualizations. All
participants had limited to no experience with programming, but
different levels of interest and experience in using Al for their data
analysis.

4.2 Interview protocol

The interview protocol consisted of eight open-ended questions
which prompted participants to describe their process for conduct-
ing data analysis, the types of data visualization they are familiar
with, and what software (if any) they use. We collected sketches
of participants’ ideal data visualization tool, as well as examples
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of how they use data visualizations as cognitive assistance during
their own data analysis process.

4.3 Data Analysis

We used reflective thematic analysis [14, 18] to examine how partici-
pants described their experiences with qualitative data visualization
and computational support. Our analysis was deductively oriented
using Eichner’s conceptualization of personal agency as a sensi-
tizing framework, while remaining open to themes grounded in
participants’ accounts.

Audio-recorded interviews were transcribed using Microsoft
Teams and Microsoft Word and imported into NVivo for analysis.
The primary researcher conducted an initial phase of familiariza-
tion, reading transcripts multiple times and generating preliminary
codes related to perceived autonomy, delegation, trust, visualization
use, and narrative construction. Examples of early codes included
loss of control in automation, difficulty interpreting system output, use
of sketches for sensemaking, need for visual guidance, and desire for
editable representations. These codes were iteratively grouped into
broader themes reflecting recurring agency-related breakdowns, in-
cluding concerns about trust in system-supported analysis, delega-
tion of analytic tasks, and limited support for informed visualization
choice.

A secondary coder reviewed the preliminary coding structure
and thematic groupings to further refine them. Following this re-
view, the primary researcher conducted a second pass through the
transcripts to ensure consistency and coherence of the final themes.
This iterative process strengthened the alignment between empiri-
cal observations and the four dimensions of agency that informed
the subsequent design commitments.

4.4 Results

Data visualizations were used by all participants as part of their
qualitative research practice, supporting sensemaking, organiza-
tion, and communication. Participants described using informal
sketches and visual representations—such as grouping diagrams
and mind maps—to think through themes, surface relationships,
and iteratively construct meaning (Figure 2). These practices pro-
vided an empirical grounding for understanding how visualization
supports qualitative analysis and where existing tools introduce
agency-related breakdowns.

Participants described two primary uses of visualization: sup-
porting their own sensemaking and cognition, and communicating
analytic outcomes to others. Often, a single visualization served
both purposes. For example, Participant 5 described using visu-
alizations to organize ideas while simultaneously searching for
an emergent narrative, stating, “I try to make a story, like there
should be, like a theme that makes sense.” As tools for knowledge
translation, participants also emphasized visualization’s role in
presenting findings to collaborators or stakeholders. Participant 3
described this as “the story in action,” where visualizations must
communicate meaning clearly enough to prompt understanding
and decision-making.

Across these practices, participants articulated points where
existing qualitative analysis tools constrained their sense of con-
trol, understanding, or authorship. In reflecting on computational
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support for thematic analysis, three recurring agency-related break-
downs emerged: trust in system-supported analysis, delegation of
analytic tasks, and guidance in selecting and using visualizations.
These breakdowns motivated the agency-driven design commit-
ments introduced in the following section.

4.4.1 Trust. Participants’ discussions of trust revealed agency break-
downs when computational tools obscured interpretive context or
automated analytic decisions. All participants expressed skepticism
toward systems that appeared to analyze data independently of
human judgment, often associating such automation with loss of
autonomy or authorship. As Participant 4 stated, “I wouldn’t want
it to analyze anything for me because then I become obsolete,” ar-
ticulating a fear not simply of technical error, but of displacement
from the interpretive process itself.

Several participants emphasized that qualitative analysis de-
pends on immersion in data and sensitivity to context. Participant
1 described automatic coding in NVIVO as “very, very bizarre,”
questioning whether a system could meaningfully interpret nu-
anced qualitative data. Participant 3 similarly argued that machines
lack the ability to “read between the lines,” noting that context-
heavy analysis still requires sustained manual engagement. These
accounts suggest that trust is not primarily a matter of output
accuracy, but of preserving mastery of action and narrative: par-
ticipants were concerned that opaque automation distances them
from the interpretive labour through which meaning is constructed.
When analytic processes become invisible or non-interrogable, re-
searchers experience a diminished sense of authorship over their
findings.

4.4.2 Delegation. While participants were reluctant to fully auto-
mate qualitative analysis, most were open to delegating limited or
well-defined tasks. Participant 1 described appreciating machine
assistance for counting, frequency checking, and generating visual-
ization suggestions, while retaining authority over interpretation.
Participant 3 similarly viewed computational support as a way to en-
gage with larger datasets—particularly social media data—without
displacing the human analyst. In these cases, delegation was ac-
ceptable when it functioned as operational support rather than
interpretive substitution.

At the same time, two participants expressed resistance to dele-
gation altogether. Participant 5 characterized qualitative research
as something that should remain “in the hands of humans,” ex-
pressing concern that machine involvement could erode empathy
and personal connection to the data. Participant 4 described a per-
ceived loss of agency if a system appeared to be “doing her work for
her” These responses suggest that delegation becomes problematic
when systems assume interpretive authority rather than supporting
mastery of action. Participants were willing to offload repetitive
operations, but strongly resisted tools that appeared to appropriate
meaning-making or final judgment.

4.4.3 Guidance. Participants also described agency breakdowns
related to limited guidance when selecting and using data visual-
izations. Although all regularly used visual representations in their
analytic practice, several articulated a gap between conceptual in-
tent and operational ability. Participant 5 noted feeling “restricted”
by familiar diagram types, expressing surprise when exposed to



The Shape of Agency

Conference’17, July 2017, Washington, DC, USA

(1) A grouping plot by Participant 1

(| “7 Connecting
point 1

Poverty

(3) A mind map from Participant 4

(2) A grouping plot by Participant 2

Main theme

R

Sub-theme

-

\Yj

Sub-theme

Sub-theme

/L
- O AN
K

(4) A mind map from Participant 5

Figure 2: Participant sketches captured during interviews. Participants used grouping diagrams (1,2) and mind maps (3,4) to
organize themes, surface relationships, and construct analytic narratives.

new possibilities: “Now that you’re showing me so many types
of visualization, I'm like oh damn! Does that even exist?” Rather
than reflecting a lack of visualization literacy, such responses sug-
gest that participants could articulate what they wanted to express
analytically, but lacked structured support for translating those
intentions into concrete visual forms.

At the same time, existing tools such as NVIVO were described as
overly complex and intimidating. Participant 1 reported frustration
with the platform’s interface when attempting to construct desired
visualizations, while Participant 2 found its visual outputs insuffi-
cient for her needs. Conversely, excessive freedom without guidance
was also experienced as disempowering: participants struggled to
explore visualization options they did not know existed or under-
stand how to apply. Participant 4 summarized her ideal tool as
one that “lays those options out for me and gives me suggestions,”
while preserving her ability to choose and control the analytic pro-
cess. These tensions highlight that mastery of choice depends not
simply on having options, but on being meaningfully scaffolded
through them in ways that support narrative construction without
constraining authorship.

5 DESIGN PROBE

We developed a design probe to translate observed breakdowns in
personal agency into concrete interaction commitments. Rather
than using agency as a post-hoc interpretive frame, we treated Eich-
ner’s dimensions of personal agency — mastery of action, choice,
narrative, and space — as generative constraints shaping the probe’s
interaction model.

From our requirements gathering, we identified recurring ten-
sions in participants’ experiences with qualitative analysis tools.
Trust-related concerns reflected threats to mastery of action and nar-
rative when automation obscured interpretive labour. Delegation
tensions centered on preserving authority over meaning-making
while offloading routine operations. Guidance-related breakdowns
exposed limits to mastery of choice, where too little structure con-
strained exploration and excessive freedom produced friction. Par-
ticipants also described difficulty navigating opaque or rigid inter-
faces, implicating mastery of space.

Rather than treating these issues as isolated usability problems,
we interpret them as manifestations of disrupted personal agency.
The following agency-driven design commitments therefore trans-
late these empirical tensions into structured interaction principles
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Figure 3: Design probe embodying agency-driven design commitments. The interface operationalizes mastery of action, choice,
narrative, and space through task-oriented visualization categories, transparent generation, and direct manipulation. The
probe was used as a concrete design argument in follow-up interviews.

intended to preserve mastery of action, choice, narrative, and space
within Al-assisted qualitative analysis. We use the term design com-
mitments to describe structured interaction principles derived from
our empirical findings. Unlike feature-level decisions, these commit-
ments articulate constraints on how the system should behave in
order to preserve personal agency. They preceded the construction
of the probe and served as generative guidelines for its design.

DC1: Support mastery of action through task-oriented
visualization choices. Participants reported loss of agency when
tools imposed fixed workflows or automated decisions. To preserve
mastery of action, the probe organizes visualizations by analytic
intent (e.g., exploring, grouping, comparing, tracking change) rather
than by algorithmic function. This structure makes available actions
legible while preserving the researcher’s authority to decide which
action to take and when.

DC2: Support mastery of choice through guided awareness
of visualization possibilities. Participants described limited visu-
alization literacy and uncertainty about which visual forms could
support their goals. The probe foregrounds available visualization
options within each analytic category, providing guidance without
prescribing outcomes. This supports informed choice by expanding
awareness while maintaining autonomy over selection.

DC3: Support mastery of narrative through editable, resear-
cher-controlled representations. Participants emphasized the
importance of shaping visualizations to align with their interpre-
tive narratives. The probe therefore prioritizes direct editing—such
as rearranging, recoloring, and refining visual elements—allowing

researchers to iteratively construct and revise representations that
reflect their analytic story.

DC4: Preserve agency through transparent delegation and
user verification. Participants were reluctant to delegate interpre-
tive work to opaque systems. All computer-supported operations in
the probe are therefore designed to be inspectable and reversible, en-
suring that researchers retain the final say over analytic outcomes.
This transparency reinforces agency through choice by enabling
users to accept, modify, or reject system-generated suggestions.

These commitments are embodied in the design probe shown in
Figure 3. The interface consists of three regions: a central canvas
for creating and manipulating visualizations, a top bar for selecting
visualization actions organized by analytic intent, and a side panel
offering editing controls. The layout draws on familiar interaction
patterns from tools such as PowerPoint and NVIVO—both cited by
participants—leveraging users’ existing mastery of space to reduce
friction and support exploratory movement within the analytic
workspace.

The probe is not intended as a functional system but as a con-
crete instantiation of agency-driven design decisions. In follow-up
interviews, it served as a shared reference point for discussing how
alternative interaction structures might better support researchers’
sense of control, interpretation, and engagement when working
with qualitative data.
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5.1 Design Probe as an Agency Intervention

Following the initial requirements interviews, we conducted a sec-
ond round of sessions with the same five participants to examine
their responses to the design probe. Each session lasted approx-
imately 30 minutes and was conducted over Zoom. Participants
were introduced to the probe’s intended functionality for support-
ing thematic analysis and were guided through its interface using a
screen-shared walkthrough. They were encouraged to think aloud
while interacting with the probe and to reflect on how its interac-
tion structure aligned with their sense of control, interpretation,
and authorship during qualitative analysis.

Rather than evaluating usability or feature completeness, these
sessions focused on participants’ perceptions of agency in relation
to the probe’s design commitments. Participants were invited to
annotate screenshots using a shared Zoom whiteboard and to sug-
gest modifications or alternative interaction structures. All sessions
were audio-recorded and transcribed.

We analyzed the feedback using the same reflective thematic
analysis approach described in Section 4.3, focusing specifically
on how participants described autonomy, delegation, transparency,
and visualization guidance when engaging with the probe. This
analysis allowed us to examine whether the operationalized design
commitments meaningfully addressed the agency-related break-
downs identified in the initial interviews.

Overall, participants described the semi-automated data visual-
ization process as promising for enhancing their research work-
flows. In particular, they emphasized two aspects that shaped their
response to the probe: perceived autonomy in shaping represen-
tations, and the need for guidance in selecting and understanding
visualization options.

5.2 Validating Agency-Preserving Delegation

Participants’ responses reflected cautious optimism toward the
probe’s interaction structure. While several participants described
the semi-automated visualization process as potentially supportive
of their workflow, their feedback centred on two recurring con-
cerns: the preservation of autonomy in shaping representations,
and the degree of guidance provided for selecting and understand-
ing visualization options. These reflections allowed us to examine
how the probe’s design commitments were interpreted in practice,
rather than treating the sessions as a confirmation of effectiveness.

Participant 3 explained that working with computational tools
often feels opaque, particularly when the process behind an unsat-
isfactory result is hidden. She noted that without an understanding
of how outcomes are generated, users lack clear avenues for cor-
rection. In response to the probe, she suggested adding features
that explain how system-supported operations arrived at particular
results, enabling users to reason about and refine those outcomes.
Importantly, this feedback reflects a desire for actionable trans-
parency rather than full automation or manual control.

Other participants emphasized the importance of verifying sys-
tem outputs through clear, detailed feedback. Participant 5 likened
this process to “checking back math,” describing how the probe
supported oversight by allowing her to review intermediate results
before accepting them. Participant 2 reinforced this need, stating, “I
think that would make a lot of sense as long as it’s detailed enough.”
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Together, these responses indicate that transparency must support
not only explanation, but also intervention.

Participants also valued a balance between delegation and au-
tonomy. Participants 1, 3, 4, and 5 expressed appreciation for the
probe’s predefined categories, which guided analytic actions with-
out constraining decision-making. Participant 1 noted that having
structured options encouraged deeper engagement with the data
while preserving her role as the primary decision-maker. Collec-
tively, this feedback supports a design approach in which delega-
tion is framed as a reversible, inspectable collaboration—one that
enables researchers to offload routine operations while retaining
interpretive authority over the analytic process.

5.3 Scaffolding Visualization Choice Without
Reducing Agency

Participants’ feedback suggests that the design commitment to
scaffold visualization selection aligned with their concerns about
agency. Rather than indicating a lack of visualization literacy, par-
ticipants’ responses revealed a gap between conceptual intent and
operational ability: many could articulate what they wanted to
express analytically, but lacked the vocabulary or technical means
to translate those intentions into concrete visual forms.

Participant 3 explained that she often knows what kind of visual-
ization she wants to use, but lacks the technical knowledge to create
it. Similarly, Participant 4 noted that a tool alleviating the burden
of starting from a blank canvas—by offering predefined categories
to guide selection—would be particularly useful. Reflecting on the
probe, Participant 5 remarked, “a tool like this probably would have
made the connections seem easier... which would have probably
made my life easier,” emphasizing the role of structured guidance
in supporting analytic sensemaking.

Participants consistently valued pre-prepared options paired
with intuitive guidance. During the feedback session, Participant
5 navigated the probe’s categories to transform a mind map into
a group-linking diagram, making relationships between concepts
more explicit. Initially frustrated—“Honestly, I don’t know how
to draw that out”—she later reflected that the structured options
helped generate new analytic connections, noting that they “give
you ideas because you can actually build connections between two
variables in your research more effectively.” This episode illustrates
how scaffolding reduced operational friction while preserving au-
thorship, enabling mastery of choice without constraining inter-
pretive direction.

Overall, these responses indicate that structured guidance can
expand analytic possibilities without diminishing agency. By pre-
senting visualization choices in a structured yet flexible manner,
the probe appeared to support mastery of choice and narrative:
participants retained control over what to create and how to inter-
pret it, while benefiting from guidance that surfaced new analytic
directions.

6 RESULTS

Our analysis examines how participants responded to the design
probe as a concrete instantiation of our agency-driven design com-
mitments. Rather than introducing new requirements, we focus
on whether and how the probe supported qualitative researchers’
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mastery of action, choice, narrative, and space when working with
qualitative data. Participant feedback is therefore interpreted as val-
idation of specific design decisions, revealing how structured guid-
ance, transparent delegation, and direct manipulation can preserve
personal agency while supporting interactions with computational
and Al-assisted analysis tools.

6.1 Mastery of Action

Participants emphasized that maintaining control over verification,
decision-making, and iterative editing — supported by transparent
Al explanations and guided visualization tools — was essential
for preserving their sense of agency when delegating actions to
machines. While they were open to delegating repetitive tasks, such
as counting or checking for simple themes, they firmly resisted
full automation. They viewed interpretation and verification as
essential human responsibilities, consistent with prior work on task
delegation [47].

Trust emerged as a central concern. Participants expressed two
kinds of mistrust: doubts about Al producing consistently useful re-
sults, and fears that overly competent systems might replace human
experts. Transparency helped mitigate these concerns. Participant
5 described the review process as “checking back math,” while Par-
ticipant 4 stated, “I want to remain the primary decision-maker”
Participant 2 further emphasized, “I think that would make a lot
of sense as long as it’s detailed enough,” highlighting the need for
clear, user-friendly explanations.

Transparent communication about Al reasoning was seen as
essential for both trust and agency. When researchers understood
how the Alreached its conclusions, they could better assess whether
those results aligned with their research goals. As noted by Lubars
and Tan [47], “effective communication about automation is key
to aligning the tool with researchers’ personal goals and fostering
trust” Participants noted that a lack of transparency hindered their
ability to interpret results because the AI’s context and reasoning
were not clear. When researchers do not understand how the Al
reaches its conclusions, they feel less confident in making informed
choices, ultimately reducing their perceived agency.

Participants also valued interface features that reinforced agency.
Structured data visualization categories functioned as cognitive
assistants, helping researchers organize, explore, and iterate on their
data while retaining control. This approach is supported by prior
research showing that guided visualizations enhance efficiency
and insight [13, 15, 26, 42]. Real-time editing tools further allowed
researchers to modify outputs on the fly, ensuring they remained in
charge of the final product [55, 62]. Iterative editing, as emphasized
in [26, 50, 55], kept the human element central to the research
process.

6.2 Mastery of Choice

Consistent with prior research [29, 40, 47], our participants were
open to using machines as assistants but rejected full automation,
emphasizing that they did not want their choices taken away. They
appreciated that the tool offered suggested outcomes while leaving
the final decision to them, which improved their sense of autonomy
and reassuring researchers that the tool would support rather than
supplant their expertise.
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Positive elements that fostered agency included features that
enabled free choice, such as the editing tools and data visualization
categories. Participants consistently mentioned that the ability to
select the visualization that best suited their goals was a major
advantage. In particular, Participant 1 and Participant 4 voiced that
they preferred tools that quickly reflected their changes, allowing
them to explore options and immediately assess the impact of their
choices. These aspects support the idea that visible and immediate
effects of choices contribute to a strong sense of agency [50].

Barriers to choice were equally apparent when the system re-
stricted user input. During the sample analysis, some software failed
to allow users to create new codes or edit visualizations, which
directly contradicted the desires expressed by Participant 1 and Par-
ticipant 2. Both participants indicated that they enjoyed working
with Al most when it provided suggestions while allowing them the
option to accept or reject these recommendations [26]. Moreover, al-
though participants valued the freedom of choice, they also stressed
the need for guidance. Participant 1 explained, “I prefer software
that gives me guidance rather than one with complete freedom
but no assistance,” illustrating that a balance between support and
freedom is essential for fostering agency through choice.

6.3 Mastery of Narrative

Mastery of narrative refers not only to recognizing the genre of a
media form and anticipating its unfolding [26], but also to aligning
representational structure with interpretive intent. Visualizations
are not neutral displays of information; they encode narrative ex-
pectations through form, layout, and convention. Line graphs im-
ply temporal progression, clustering diagrams suggest relational
proximity, and hierarchical trees foreground structure. When re-
searchers recognize and appropriate these genres, they can antici-
pate how meaning will be organized and conveyed.

In our interviews, participants described visualizations as tools
for “making a story” from their data and for communicating that
story to others. Participant 3 emphasized that visualizations must
convey information in a way that prompts understanding and ac-
tion. These accounts suggest that mastery of narrative in qualitative
analysis involves structuring representations so that analytic rela-
tionships become legible and coherent. Prior work demonstrates
that visual media can shape interpretation and emotional engage-
ment [13, 19, 36]; here, participants positioned visualization as a
medium through which analytic narratives are both discovered and
expressed.

Narrative agency was most evident when participants could iter-
atively shape representations to match their evolving interpretation.
The design probe supported this through editable and manipulable
visual forms, allowing researchers to rearrange, recolor, and refine
elements as their analytic story developed [45, 55]. This process re-
flects a commitment to meaning [62]: narrative coherence emerged
through active construction rather than passive reception. When
researchers could modify representations in real time, they retained
authorship over how themes were connected and how analytic
trajectories unfolded.

Participants also described allowing the data to “lead” the sto-
rytelling process. Rather than imposing a predetermined narra-
tive, they used visualization to surface patterns and relationships
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that informed subsequent interpretation. Representations that fore-
grounded connections—such as grouping diagrams and relational
maps—were experienced as particularly supportive, as they made
thematic threads visible and traceable. In these moments, mastery of
narrative was not about predicting a fixed outcome, but about main-
taining alignment between representational genre and interpretive
direction. When visualization structure supported this alignment,
participants reported greater coherence and confidence in their
analytic storytelling [26].

6.4 Mastery of Space

Overall, participants enjoyed using data visualizations for data anal-
ysis because the act of visualizing information simplified cognitive
processes. However, they emphasized that a key aspect of effective
visualization is the freedom to move and interact within the digital
space. This flexibility is crucial for maintaining a sense of agency, as
users need to manipulate visual elements in a manner that mirrors
their natural thought process.

Participants expressed clear frustration with tools that featured
complicated navigation systems. They noted that the less intuitive
the digital space, the less agency is fostered [9, 50]. For example,
Participant 4 mentioned preferring whiteboards, paper, or her iPad
when organizing her thoughts, as these mediums offered the free-
dom to be "messy" and move elements freely. Similarly, Participants
2 and 3 described physically moving elements as a positive aspect
that enhanced their research experience by fostering mastery of
space.

The sample analysis reinforced these insights, revealing that soft-
ware enabling easy movement supports user agency. NVIVO, for
instance, allowed users to click on and reposition elements freely—a
feature that Participant 4 appreciated as it mimicked her preferred
data exploration method. In contrast, Participant 3 expressed frus-
tration with word files that lacked features to facilitate movement,
highlighting how restrictions in navigating digital space can hinder
perceptions of agency.

Guidance emerged as another critical factor in effective naviga-
tion. Although tools like NVIVO offered additional options, these
features were often hidden under right-click menus, making nav-
igation confusing and frustrating [26, 50]. Participant 3 reported
similar difficulties with the CTA [34], noting that a lack of guidance
impeded her ability to navigate the software efficiently. Conversely,
elements such as colour-coding and clustering were praised; Partic-
ipant 4 observed that colours helped organize data mentally, and
participants appreciated the clear separation of sections in the de-
sign probe, which facilitated intuitive navigation and reinforced
their sense of agency.

7 DISCUSSION

This study demonstrates that fostering personal agency through
interactive visualizations, transparent use of Al, and user-driven
editing tools can empower qualitative researchers and build trust.
Building on these insights, we identify three key implications for
HClI research that not only address current challenges in qualitative
data analysis but also pave the way for future innovations in user-
centred design.
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7.1 Agency as Design Lens

Human-computer interaction research has long sought to under-
stand how to engage and motivate users [7]. Self-Determination
Theory (SDT) [23] is a well-established framework in HCI (e.g., [5,
63]) that emphasizes autonomy, competence, and relatedness as
core drivers of motivation. Tyack and Mekler [63, 64] call for deeper
engagement with SDT in interface design, noting that its constructs
are often invoked at a high level but less frequently translated into
concrete interaction structures.

While SDT’s notion of autonomy centres on acting with self-
endorsement and volition, personal agency emphasizes the capacity
to act within and shape a mediated environment. These constructs
are related but not interchangeable. Autonomy concerns indepen-
dence of choice; agency concerns how systems structure action, nar-
rative construction, and movement within representational space.
For designers working with Al-supported tools, this distinction is
consequential: preserving autonomy alone does not ensure that
users retain meaningful authorship over interpretive processes.

Recent work in Al-assisted systems frequently emphasizes trans-
parency, explainability, and human-in-the-loop oversight. While
these constructs are important, they address only part of the inter-
actional problem. Transparency clarifies how a system arrived at
a result; explainability renders internal processes legible; human-
in-the-loop models preserve final decision authority. However, a
system may be fully transparent yet still constrain how users act, re-
organize representations, or construct analytic narratives. Agency
shifts the focus from disclosure of system logic to the structur-
ing of action within the interface. In this sense, transparency is a
component of agency, but not its equivalent.

A central challenge in adopting SDT for design is its level of ab-
straction. Although autonomy, competence, and relatedness are the-
oretically robust, they do not readily specify how interfaces should
be structured. By situating transparency and delegation within a
structured model of personal agency—mastery of action, choice,
narrative, and space—we translate motivational theory into opera-
tional design commitments. Rather than treating transparency as an
isolated requirement, we examine how opaque delegation disrupts
mastery of action and narrative, and how structured scaffolding can
expand mastery of choice without diminishing authorship. This
reframing offers a generative framework that connects theory to
concrete interaction design.

The design probe illustrates how these commitments can be
instantiated. Task-oriented visualization categories supported mas-
tery of action and choice by making analytic possibilities legible
without prescribing outcomes. Editable representations enabled
mastery of narrative by allowing researchers to iteratively con-
struct and revise their analytic story. Transparent and reversible
system operations preserved agency during delegation by ensuring
that interpretive authority remained with the researcher. These fea-
tures do not eliminate the tensions inherent in Al-assisted analysis,
but suggest that interaction structure plays a critical role in shaping
how those tensions are experienced.

Although our focus here is on personal agency, related constructs
such as creative and collective agency warrant further exploration.
Collective agency, for example, may intersect productively with
SDT’s relatedness construct in collaborative qualitative analysis
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contexts. Future work should examine how these dimensions op-
erate in fully implemented systems and across broader research
communities.

7.2 Interacting with Al via Information
Visualization

Participants uniformly stressed that, lacking coding skills, they
could not meaningfully intervene in Al-generated results without a
graphical interface that exposes underlying processes. This unmet
need undermined their sense of control and discouraged adoption
of automated methods, consistent with findings from Jiang et al.
[40] and Feuston and Brubaker [29]. Echoing Lubars and Tan [47],
participants emphasized that understanding “how the Al reached
this result” was essential before accepting anything beyond trivial
operations. However, their concerns extended beyond explanation
alone. Transparency was valued not simply as disclosure, but as a
precondition for intervention: participants wanted to see, manipu-
late, and reshape intermediate representations rather than passively
receive outputs.

From the perspective of personal agency, this distinction is criti-
cal. An explanation of model reasoning may clarify how a result
was produced, but it does not necessarily restore mastery of action
or narrative. Agency depends on whether users can act within the
representational space—reorganizing elements, reframing clusters,
or redirecting analytic trajectories. Visualization provides such a
space. As demonstrated in prior work on digital media genres, rep-
resentational forms structure expectation and interpretation; they
signal how meaning unfolds and what kinds of action are possible.
When Al interaction occurs solely through chat-based prompts, an-
alytic structure remains largely implicit. By contrast, information
visualization externalizes analytic structure, making it inspectable
and negotiable.

Inresponse, our design probe emphasizes personal agency through
a familiar visual genre. By adopting a PowerPoint-like interface,
we leverage users’ existing genre expectations to scaffold interac-
tion and reduce cognitive friction. The probe presents a curated
set of visualization actions—such as drag-and-drop clustering and
color-coded editing—allowing researchers to iteratively construct
and revise representations while preserving interpretive authority.
This design supports mastery of space by enabling free movement
and regrouping, mastery of action by making analytic operations
legible, and mastery of narrative by allowing representations to
evolve alongside interpretation.

Participants contrasted the probe’s immediate drag-and-drop
and color-coding controls with NVivo’s layered menus, which they
described as obscuring available actions. These reactions suggest
that interaction structure—rather than explanation alone—shapes
whether Al systems are experienced as collaborative or constrain-
ing. Accordingly, we argue that moving beyond free-form chat
interfaces toward structured, visualization-driven workflows may
better support agency in qualitative analysis. Just as graphical user
interfaces replaced command-line interaction by making operations
visible and manipulable, AI tools may benefit from operational
metaphors that render analytic processes inspectable and revisable
(12, 16].
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7.3 Design Process as Intervention

Our study revealed that participant perceptions of Al evolved sig-
nificantly during the research process. Initially, three participants
expressed reluctance to work with Al However, after engaging in
the co-design session, they became much more open to the idea
of Al delegation. This shift demonstrates how collaborative design
can help skeptical or hesitant qualitative researchers see Al as an
assistant rather than a replacement.

The co-design process acted as an effective intervention that in-
creased participants’ openness to integrating Al into their research.
By actively contributing to the design probe’s development, users
became familiar with the concept of working alongside Al This
hands-on experience reassured them that the tool was meant to
support their work, not supplant their role in the research process.

Our findings align with previous research [29, 40], which shows
that qualitative researchers are open to Al assistance as long as
they can understand and control how tasks are delegated. Through
participation in the design process, participants not only learned
the role of Al in their work but also built trust in the system [47].
This collaborative approach demystifies Al processes and reinforces
user agency.

Looking forward, designing with qualitative researchers is cru-
cial for developing effective research tools. This approach not only
produces tools that users are comfortable with but also builds last-
ing trust between researchers and the technology they use. The
iterative method of Design Science Research (DSR) should be fur-
ther explored in HCI, serving both as a means of artifact creation
and as an intervention to increase user comfort with technological
innovations.

7.4 Limitations

Our study involved five qualitative researchers from a single insti-
tutional context within the health domain. While this sample size
aligns with information power principles in qualitative inquiry —
where depth and domain expertise are prioritized over breadth — it
limits the diversity of analytic traditions represented. Participants
shared disciplinary norms and exposure to similar tool ecosystems,
which may have shaped their expectations of Al-assisted analysis.
Accordingly, our findings should be interpreted as design knowl-
edge grounded in a specific research community rather than as
claims about qualitative researchers broadly. Future work should
examine how agency-driven design commitments translate across
disciplinary contexts, analytic paradigms, and levels of technical
expertise.

8 CONCLUSION

In this work, we examined how framing qualitative analysis tools
through the four dimensions of personal agency—action, choice,
narrative, and space—can inform the design of Al-augmented in-
terfaces. Through engagement with qualitative researchers, we
identified recurring tensions related to transparency, delegation,
and visualization guidance, and translated these into structured
design commitments embodied in a lightweight probe. Feedback
from practising qualitative researchers suggests that partial dele-
gation of routine tasks paired with verification mechanisms may
preserve agency; that transparent system behaviour can support
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trust; and that structured yet editable visualization categories can
guide exploration without diminishing authorship.

Taken together, these findings indicate that personal agency of-
fers a productive lens for reasoning about human-AlI collaboration
in qualitative research. Rather than treating transparency or ex-
plainability as isolated features, our approach situates them within
a broader model of mastery over action, choice, narrative, and space.
While the probe was exploratory and not a fully implemented sys-
tem, participants’ responses point toward interaction structures
that may better preserve researcher control in Al-assisted analysis.

Future work should extend this approach by implementing and
evaluating a full prototype in real-world research settings, examin-
ing long-term impacts on analytic practice, and exploring related
constructs such as creative and collective agency. We suggest that
personal agency provides a generative framework for designing Al
tools that aim to support—rather than supplant—human judgment
in qualitative inquiry.
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