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ABSTRACT

In HCI, frameworks function as a type of theoretical contribu-
tion, often supporting ideation, design, and evaluation. Yet, little
is known about how they are actually used, what functions they
serve, and which scholarly practices that shape them. To address
this gap, we conducted a systematic review of 615 papers from a
decade of CHI proceedings (2015-2024) that prominently featured
the term framework. We classified these papers into six engagement
types. We then examined the role, form, and essential components
of newly proposed frameworks through a functional typology, an-
alyzing how they are constructed, validated, and articulated for
reuse. Our results show that enthusiasm for proposing new frame-
works exceeds the willingness to iterate on existing ones. They
also highlight the ambiguity in the function of frameworks and
the scarcity of systematic validation. Based on these insights, we
call for more rigorous, reflective, and cumulative practices in the
development and use of frameworks in HCL
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1 INTRODUCTION

Research in human-computer interaction (HCI) has always incorpo-
rated theory. The belief appears to be that theory helps us generalize
findings from empirical studies, predict behavior with interactive
systems, and understand the factors that influence such behavior.
Wobbrock and Kientz [158] suggested that contributions to theory
consist of “new or improved concepts, definitions, models, prin-
ciples, or frameworks” (p. 41). In this paper, we are particularly
interested in the last form of theory, frameworks.

Rogers [124] suggested that a framework in HCI is “a set of
interrelated concepts and/or a set of specific questions that is in-
tended to inform a particular domain area, e.g., collaborative learn-
ing, online communities or an analytic method, e.g., ethnographic
studies” (p. 4). In this way, frameworks are typically smaller in
scope and claims than full theories, making them easier to apply.
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Frameworks are also often particularly geared towards design, in-
forming researchers about the major dimensions in design choices,
articulating important design tradeoffs, or prescribing steps in a
design process. Frameworks may also help simply by providing
a shared vocabulary, easing communication and interdisciplinary
collaboration. Perhaps for these reasons, the literature abounds
in frameworks, as seen in catalogs of them [e.g., 25] as well as
in individual frameworks with a significant impact on HCI [e.g.,
16, 62, 73, 98, 132].

Yet, we know little about frameworks in HCI beyond that there
are many of them and they are supposed to be important. For in-
stance, the frameworks just quoted differ in whether they concern
interaction, user interfaces, or the goal of HCI. They also differ in
whether they articulate stages or dimensions, describe or prescribe,
or help design or analyze. For some frameworks, subsequent analy-
sis has explored how they are used [e.g., 58, 154], suggesting both
easy-to-use aspects of frameworks and aspects that find little use in
practice. Whether this characterize framework use more generally
in HCI remains unclear. The frameworks described above also differ
in how they were proposed and validated, suggesting that less is
known about these aspects of frameworks than about other HCI
contributions.

This paper presents a large-scale systematic review of framework-
related scholarship in HCI. We analyze a corpus of 615 papers from
a decade of CHI proceedings (2015-2024) to empirically map the
landscape of framework engagement, deconstruct the substance of
these frameworks, and explore the methodological practices behind
them. We explore how frameworks are constructed and validated,
and how they are articulated to be useful for the designers and
researchers who seek to apply them. The aim of this analysis is to
give more general insights into what a framework is in HCI and,
from those insights, discuss how we may make frameworks more
useful. In sum, we contributed the following.

o A systematic mapping of how the term framework is used

at CHI, identifying six primary modes of engagement and

tracing their prevalence over a decade.

An in-depth examination of frameworks’ defining charac-

teristics — functions, components, and forms — together

with an analysis of community practices on constructing,

validating, and articulating frameworks for reuse.

o A reflection and discussion on community norms regarding
the framework lifecycle, creation, and evaluation, and their
relation to design.

2 RELATED WORK

First, we discuss frameworks in general; then we review work on
frameworks in HCL Finally, we discuss metascience on frameworks
in HCIL
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2.1 Framework in Research term framework , sparked our interest. It motivated a systematic

Frameworks are often seen as an important part of research. Their investigation to answer the question: What is the current landscape
dictionary meaning amounts to a basic structure, plan, or system of ©Of scholarly engagement with frameworks in HCI?

concepts, values, processes, or rules. This suggests that they often
function as a guide or structure.

The literature distinguishes types of framework with more spe-
cialized functions than those just discussed. They include theoretical .
frameworks and conceptual framework. Although the distinction 2.2 Study and Analysis of Frameworks
is subtle, a theoretical framework is built upon one or more es- Evaluating the nature and impact of theoretical contributions is a
tablished theories, using their postulates to derive hypotheses and critical activity for a research eld to understand its own evolution
guide an investigation. A conceptual framework is a structure devel- and intellectual trajectory. While many frameworks have been
oped by the researcher that synthesizes concepts and relationships Proposed in HCI, only few papers have sought to analyze how
from various sources to contextualize the phenomenon being stud- these frameworks are used by the community.

ied [71, 117. In the methodology literature, particular emphasis One of the most comprehensive examples is Clemmensen et al's

is placed on theoretical and conceptual frameworks due to their analysis of 109 papers that substantively used Activity Thed3@ |

central role in structuring and directing research [89, 152]. Through a qualitative meta-synthesis, they developed a taxonomy
Another type is methodological framewo®d. It structures the of ve purposes for which the theory was used: (1) as an object

application of methods and tools in a step-by-step manner. A frame- ©f analysis itself; (2) as a meta-tool to inform new tools; (3) for
work may also be a typology or taxonom§ljsuch frameworks conceptual analysis of HCI issues; (4) for empirical analysis of
o er concepts to distinguish and classify phenomena, similarly Phenomena; and (5) as a framework for design. Their key conclusion
organizing or structuring the world. was that HCl researchers act not merely as theory users butalso as
Within HCI more narrowly, frameworks are also de ned as an theory-makers , actively adapting and developing Activity Theory
important source of inspiration and knowledge. Wobbrock and 0 ttheir speci ¢ needs.
Kientz[158] suggested that frameworks are one type of theoretical _ Following a similar methodology, Velt et al. conducted an analy-
contribution, informing what we do, why we do it, and what sis of 60 papers that engaged with the Trajectories framewdr&4.
we expect from it. Rogers124 de ned a framework as a set Their analysis showed how researchers selectively borrowed from
of interrelated concepts and/or a set of speci ¢ questions that is the framework’s rich vocabulary, often picking and choosing spe-
intended to inform a particular domain area . ci c concepts rather than applying the entire structure. More re-
Researchers have long drawn upon, adapted, and created frame-cently, Girouard et al[58] evaluated the impact of the RBI frame-
works to organize our knowledge. For instance, Carroll et al's WOrk through a two-pronged approach: a content-based citation
task-artifact framework R extends earlier HCI traditions of task ~ @nalysis of papers and a survey of HCI educators. They found that
analysis and design methodology with psychology and design ra- & signi cant portion of the citations were generative, using RBI to
tionale to understand and guide the co-evolution of human tasks inspire or inform new designs. Their work demonstrated that RBI
and technological artifacts. Kuutti(] discussed Activity Theory had become an established term and provided a clear methodology
from cultural historical psychology as a framework for HCI, high- 10 assess both the cited (research) and uncited (educational) impact
lighting how interaction is a goal-directed activity mediated by ~ Of & framework.
tools within social and organizational contexts. Dey et &5 pro- These studies focused on in-depth analysis of a single framework.
posed a conceptual framework for context-aware computing. The While this gives insights into how individual theoretical contribu-
framework separates context acquisition and representation from tions are interpreted, adapted, and utilized, it naturally leave open
delivery and reaction. the question of whether the patterns observed for Activity Theory,
These examples demonstrate quite diverse frameworks. But they Trajectories, or RBI are unique or if they represent broader trends
also indicate that frameworks in HCI are increasingly designed to N how the HCI community engages with frameworks.
serve a dual function as both analytical lenses for understanding A smaller body of work has sought to de ne and classify the func-
and generative tools for design. For example, Benford and Gian- tions of frameworks from a more _gen_eral perspective. Schwarz et al.
nachi[13]'s trajectories framework helps analyze user experiences © €red a commentary on the distinction between frameworks (par-
over time, while also serving as a design tool for challenges like ticularly as a form of literature synthesis) and review articles34.
synchronization in interactive narratives. Likewise, Jacob et al's Throughasynthesis of existing literature and a survey of academics,
Reality-Based Interaction (RBI) frameworq is both descriptive they de ned the purpose of a framework article as prospective and

unifying interaction styles under four common themes and integrative. They identi ed seve_ral key furi(?tions, including inte-
generative, guiding future interaction design by highlighting key ~ 9rating previous researc_hj de ning the legitimate boundaries of a
trade-o s. research area, and providing a new focus for future work. A more

This dual role aligns with Bederson and Shneidern{ag]' ty- focused example within the HCI sub eld of tangible interaction is

pology of ve types of theory in HCI: descriptive, explanatory, _I\/Iazalel_< and van den Hoven's work mapping the space of tangible
predictive, prescriptive, and generative. Frameworks may simulta- interaction frameworks §2. They organized frameworks along
neously span multiple categories. This observation, combined with W0 axes, including one that classi ed frameworks as abstract (cat-

a noticeable increase in the number of papers that engage with the €90rizing past systems), design (conceptualizing new systems), or
build (providing concrete steps for creation).
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Taken together, prior work provides two complementary per-
spectives: bottom-up analyzes of how speci c, in uential frame-
works are appropriated in practice, and top-down classi cations of
the intended functions of frameworks. However, a comprehensive,
data-driven typology of the frameworks proposed in the wider HCI
community remains absent. Beyond examining how frameworks

are adapted and used, we must also ask how these frameworks are

constructed, validated, and articulated for serving the functions
that they were intended to serve?

2.3 Meta-Research and Literature Syntheses in
HCI

Meta-research, the study of research practices, o ers valuable in-
sights into how a eld can re ne its methodology, improve rigor,
and address its challenges. For a rapidly evolving eld like HCI,
such self-re ection is critical [104].

Several recent works illustrate this orientation toward disci-
plinary self-examination. Chignell et al3fl] reviewed HCI's evo-
lution and its relation with human factors to contextualize the
eld's current trajectory and future challenges with Al. Linxen
et al. [84 analyzed ve years of CHI proceedings to quantify the
prevalence of WEIRD participant samples, revealing signi cant
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the usage of the term, understand the framework contributions,
and evaluate how these contributions are built and communicated
to the community.

RQ1: What is the landscape of the term framework used
in the recent CHI literature?

This question seeks to empirically examine the overall patterns
of scholarly engagement with the term framework. It asks how the
term is used at CHI and how its use connects to frameworks as a
form of theoretical contribution. We are interested in this question
because, despite the prevalence of the term, there is no clear under-
standing of collective practices of our community. Answering this
will allow us to better understand the scholarly engagement and
norms surrounding frameworks in HCI.

RQ2: What types of framework are proposed in CHI, and
what are their de ning characteristics in terms of their func-
tion, components, and form?

This question addresses a central ambiguity: Although frame-
work is a common label for research contributions, its meaning
varies considerably. This variation can hinder e ective commu-
nication within and beyond the HCI community. By analyzing
frameworks that are explicitly proposed, we aim to identify what

geographic and demographic biases in HCI research practices. This they are meant to do (function), what they are made of (compo-

re exive turn also extends to analyzing the community's own out-
puts. Rogers et al123 performed an umbrella review speci cally

to assess the reporting quality of systematic review practices at
CHI, identifying key areas for methodological improvement to in-

crease transparency and rigor. Other meta-research has studied

replications |68, research ethics129, positionality [134, citation
practices [103], and the use of LLMs [108].
In HCI, meta-research has manifested itself as literature syn-

theses, surveys, taxonomies, and systematic reviews, which collec-

tively play a crucial role in consolidating fragmented research areas
and guiding future directions. This type of work is recognized by
Wobbrock and Kientz as a core survey contribution in HC1%§.
Indeed, as established in the previous section, the foundational
studies that analyze the use and impact of speci ¢ frameworks [e.g.,
35 58 134 154 have relied on literature reviews as their method-
ology. To produce trustworthy ndings, we adopt the methodology

of a large-scale Systematic Review (SR). This meta-research ap

proach allows us to systematically identify and code the body of
literature where framework is a central concept and to transpar-
ently report our process, ensuring a rigorous analysis of framework
contributions.

3 METHOD

To investigate how the term framework is used within HCI, we

nents), and how they are presented (form). Answering this question
will help us (authors, reviewers, and practitioners) develop a shared
vocabulary for framework contribution.

RQ3: How are these frameworks constructed, validated, and
articulated to serve the functions they were intended to
serve?

This question investigates the methodological rigor and prac-
tical utility of framework contributions. We are interested in this
because a framework's value is not inherent; it depends on how it
is constructed, how its claims are validated, and how it is articu-
lated for others to use. This matters deeply to the HCI community
because the answers reveal the standards to which we hold our
contributions. Understanding these standards is essential for assess-
ing the trustworthiness of our eld's knowledge base and building
cumulative knowledge from prior work.

3.2 Paper Identi cation and Selection

We followed the Preferred Reporting Items for Systematic Reviews

and Meta-Analyses (PRISMA) 2020 statemd®g. Our process
involved a comprehensive search followed by a multi-stage, funnel-
based screening process. The process is summarized in a PRISMA
ow diagram (see Figure 1).

3.2.1 Sources and Data Format. We rst collected full research

conducted a systematic review of the full papers published inthe 4picles published in the proceedings of the ACM Conference on
Proceedings of the ACM Conference on Human Factors, CHI, over tejyman Factors in Computing Systems (CHI) for the past ten years
years (2015 2024). As a highly in uential publication venue, CHI  gyajlaple at the time of analysis (2015 2024). Similar to prior re-
provides a representative snapshot of scholarly trends and norms. \iews [68 84 123 134, we focused on CHI as a representative

. outlet of HCI papers. This initial collection, sourced from the
3.1 Research Questions ACM Digital Library, comprised ¥075 papers. The full text of these
To guide our systematic review and structure our analysis, we papers was collected in two formats for analysis: For papers from
formulated three research questions. These questions allow us to 2015-2018, only PDF versions were available; for papers from 2019-
chart the breadth of framework-related scholarship in HCI, examine 2024, we collected both PDF and HTML versions, using the HTML
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Figure 1: Adapted PRISMA owchart demonstrating the selection process of framework-engaged paper. EC = Exclusion Criteria;
IC = Inclusion Criteria.

as the primary source for its higher parsing accuracy and the PDF of false negatives but occasionally producing false positives. For
for cross-validation. example, the multi-column layouts in older PDFs could cause our
parser to incorrectly attribute keywords from the session name in
Header or other section like Related Work to the introduction or
conclusion. Therefore, a researcher manually assessed each of the
631 papers against the inclusion criteria. This process removed all
false positives, resulting in a nal validated corpus of 615 papers
for analysis.

3.2.2 Screening Process. The screening process was conducted
four sequential stages to progressively re ne the corpus. We applied
the following exclusion (EC) and inclusion (IC) criteria:

(EC1) - The paper does not contain the keyword framework in
its full text.

(EC2) - The paper mentions the keyword "framework" only in
the reference list or appendices.

(IC1) - The paper mentions the keyword framework at least

3.3 Inductive Coding for Engagement Type

once in the abstract or title. To systematically answer RQ1 and inform our analysis for subse-
(IC2) - The paper at least mention keyword framework twice quent RQs, we rst conducted a qualitative coding process on the
in introduction and conclusion or equivalent sections. corpus. The goal of this process was to classify each paper based on

The screening process began with a keyword search for frame- its primary mode of engagement with the term framework . This
work (EC1) in 7,075 CHI papers, narrowing the pool to 4,375. section details the development of our codebook and the process
Papers in which the term appeared only in bibliographies or ap- followed to ensure coding reliability.
pendices were excluded (EC2), leaving 3,351 papers that engaged
with the term more directly. These papers were then screened for 3.3.1 Codebook Development. We developed our codebook through
signi cance (IC1 and 2): First, by identifying 390 papers where an iterative, grounded process. Two authors conducted an open-
framework was central in the title or abstract, and second, by ~coding exercise on a random sample of 60 papers, independently
conducting a full-text analysis to capture an additional 241 papers identifying emergent themes that described a paper's primary en-
where the concept was crucial to the argument but not present 9agement with the term framework . Through regular meetings,

in title or abstract. Together, these steps produced 631 candidate these themes were compared, grouped, and re ned until we reached
papers for manual veri cation. theoretical saturation. The results were consolidated into the six

primary codes: Create, Adapt, Validate, Review, Use, and Mention
3.2.3 Eligibility Assessing and Corpus Finalizing. This 631 pooldetailed in Table 1).
subsequently underwent a nal manual eligibility assessment. This
step was crucial because the pipeline for processing full-text PDF 3.3.2 Coding Protocol and Principles. Recognizing that a single
was intentionally designed to be inclusive, minimizing the risk  paper can exhibit multiple forms of engagement, we developed a
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hierarchical decision protocol to consistently assign a single pri-
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research questions (RQ2 and RQ3). We did this through data extrac-

mary code based on the paper's central engagement. The complete tion and synthesis/analysis, to be detailed next.

decision tree is available in Appendix A.

The term framework is not a clearly de ned entity $g: Au-
thors have the right to name their work, while subsequent re-
searchers have the right to reinterpret existing knowledge as a
framework for their own use. To overcome this and apply the code-
book consistently, we established a core principle of terminological
literalism and an author-centric view. Thus, coding decisions were
based exclusively on the authors' language, respecting their right
to both de ne their own contributions and reinterpret the work of
others. The speci ¢ rules for applying this principle are detailed
in Appendix B. This approach eliminates subjectivity by removing
the need to interpret an author's intent, and keep our focus on the
explicit discourse surrounding the term framework itself.

3.3.3 Coding Process and Inter-Rater Reliability. To ensure reliabil-

ity, we followed a structured coding process:

(1) Rater Training: Two primary coders were trained on the
codebook de nitions and decision protocol to establish a
shared understanding.

(2) Pilot Coding: A random sample of 90 papers (about 15% of
the corpus) was independently coded. The coders reached
85.6% observed agreement, with Cohen's Kappa of078,
indicating substantial agreement and showing that the initial
codebook can be reliably used.

(3) Re nement: Disagreements were resolved through discus-
sion, leading to clari cations in the codebook and protocol.
A third researcher was available to adjudicate if necessary.

(4) Full Corpus Coding: One primary author then coded the
entire corpus using the re ned protocol, agging any am-
biguous cases for review.

(5) Final Audit: Ambiguous papers were re-reviewed, achiev-
ing 73.7% agreementand 0%66. This sustained substantial
agreement on the most challenging cases a rmed the ro-
bustness of the protocol. All remaining disagreements were
resolved by consensus.

3.4 Deductive Coding for Contribution Type

To further understand the epistemic role of framework in knowl-
edge production in HCI, we additionally classi ed the contribu-
tion type of each paper. We adopted the established taxonomy
de ned by Wobbrock and Kientz15§, which categorizes research
contributions into seven types: Empirical, Artifact, Methodological,
Theoretical, Dataset, Survey, and Opinion.

The classi cation was primarily based on the paper's abstract.
Consistent with our engagement coding protocol, we assigned a
single primary contribution type to each paper in a process similar
to that used for coding engagement types. To check, two researchers
independently coded a random pilot sample of 50 papers. This
resulted in an inter-rater reliability of Cohen's = 0786, indicating
strong agreement. Following this check, the remaining papers in
the corpus were coded by a single researcher.

3.5 Critical Appraisal and Data Extraction

Following the initial coding of the corpus, our analysis proceeded
with an in-depth data extraction to answer our second and third

3.5.1 Data Extraction Protocol. To ensure a systematic data collec-
tion process, we developed a standardized data extraction form. In
addition to bibliographic metadatarecorded for the entire corpus,

the level of detail extracted varied by the paper's primary code:

Full Extraction for Create and Adapt Papers: For papers propos-
ing new or adapted frameworks, we extracted a comprehensive set
of properties. They were chosen to address a speci ¢ aspect of our
research questions.

Framework Identity (The "What ): To answer RQ2 What
types of framework are proposed? we rst extracted data
related to the framework's fundamental identity and compo-
sition. This included:
Name and Purpose: The framework's given name and the
authors' exact quote de ning its purpose.
Claimed Type: The category assigned by the authors (e.g.,
conceptual, design).
Core Components: The conceptual building blocks (e.g.,
principles, dimensions) and visualization structure (e.g.,
diagram, matrix).
Associated Terms: Other major terms used to describe the
contribution (e.g., model, theory).
Context and Scope (The For Whom and Where): To
understand each framework's intended role and boundaries,
we collected data on its context. This included:
Intended Audience: The target users for the framework
(e.g., researchers, designers).
Scope and Limitations: The stated domain of applicability
and acknowledged limitations.
Application Guidance (The Howto Use It ): To evaluate
the "articulation" aspect of RQ3 How are frameworks artic-
ulated? we collected information on the practical guidance
provided to help others apply the work. This included:
Application Process: The presence and form of any method
for application (e.g., steps, checklist).
Success Criteria: Any criteria provided to judge a successful
application.
Exemplars: Speci c use cases or scenarios provided for
illustration.
Methodology and Validation (The How It Was Built ):
To assess the methodological rigor of each contribution for
RQ3 How are frameworks constructed and validated? we
extracted data on its development and justi cation. This
included:
Development Methodology: The reported method for cre-
ating the framework (e.g., literature synthesis, grounded
theory).
Evidence of Utility: The evidence supporting the frame-
work's value (e.g., user study, expert evaluation).

We performed an additional lineage extraction for Adapt, Vali-

date, Review, and Use papers, as these all involve engagement with
published frameworks. We recorded the speci ¢ source framework

Lincluding DO, title, keywords, authors, and abstract as provided by the ACM Digital

Library and exported via BibTeX.
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being engaged with and coded two attributes to trace their origins
and adoption:

Disciplinary Origin (Inside vs. Outside HCI): We iden-

ti ed the publication venue of the original framework and
classi ed its origin as Inside if the framework was origi-
nally published in primary HCI venues (e.g., CHI, TOCHI,
CSCW, UIST, DIS, IMWUT) or books judged to be about HCI.
Frameworks originating from venues outside this core list
were classi ed as Outside.

Authorship Relationship (Self vs. External): We cross-
referenced the author list of each paper with that of the
original framework.

Self-Engagement: Coded if there was at least one over-

lapping author between the original framework and the
current paper. This indicates a research group extending
or re ning their own prior work.

External Engagement: Coded if there was no author overlap.

This indicates broader community adoption, suggesting
the framework possesses utility and applicability indepen-
dent of its original authors.

For papers coded as Mention, no additional data was extracted.

These instances typically represent signaling citations that ac-
knowledge a framework for context without substantively applying
it, thus o ering limited value for understanding epistemic role of
these frameworks.

Shitao Fang, Koji Yatani, and Kasper Hornbaek

4 RESULTS

4.1 Six Types of Engagement with Frameworks

Based on our coding of CHI papers, we identi ed six types of
engagement with the term framework. Below we de ne each type,
report the number of instances, and provide illustrative examples.

4.1.1 Create. The most common form of engagementin the corpus
was Create, accounting for 336 papers, or 54.6% of our corpus. Re-
searchers Create a framework when they structure knowledge into
a novel conceptual artifact and present it as a primary contribution.
In practice, authors signal this contribution in two primary ways.
The most direct is an explicit statement of creation, using verbs
like develop [e.g.4,106 124, propose [e.g.,27, 55 158, intro-
duce [51,64, 78, and present [e.g.2, 98 137. Another approach
is to suggest the framework as an outcome, such as a taxonomy
[e.g.,83 163 or a design space [e.dbd which can serve as a frame-
work. We also noted a rhetorical move where the framework is
introduced at the end of the introduction as one of the paper's
key contributions. For instance, one paper wrote that this study
contributes to the following areas: (1) o ering a theoretical frame-
work...(2)...(3)...161. A few papers use the paper's title to directly
name their framework [e.g., 98, 159].

4.1.2 Adapt. The second form of a framework contribution is
Adapt, appearing in 44 papers (7.15%). Researchers Adapt a frame-
work when they characterize their contribution as a new framework
but explicitly claim that it is derived from, extends, or re nes an
existing one.

Note that these counts follow an author-centric view: not all
adaptation activities are coded as Adapt, but only those in which

3.5.2 Synthesis and Analysis. Inspired by the methodology of Rogerguthors explicitly identify the contribution they build onas a frame-

et al's umbrella review 123, we also chose a three-stranded ap-
proach that mixes descriptive summaries, categorization, and nar-
rative synthesis to synthesize the extracted data.

(1) We generated descriptive summaries and quantitative
measures by analyzing our extracted data across its ve
main dimensions (Identity, Context, Application, Methodol-
ogy, and Linage ). This involved an iterative process of tag-
ging and clustering the data to explore, for example, how au-
thors de ne their framework's function and describe its core
components. These summaries provide a general overview
of the pattern in the data.

(2) We then performed a systematic categorization to add
structure to these initial ndings. This involved grounding
our analysis in established theoryL{] to build a robust, func-
tional typology. This step allowed our data on the de nition
of characteristics and community practices to converge into
a coherent analytical structure.

(3) We also clustered papers in themes, so as to compared di er-
ences across areas of CHI. The details of the clustering are
in Appendix C.

(4) Finally, we created narrative syntheses from notes, obser-
vations, and discussions throughout the research process.
This was essential to explore patterns that could not be easily
quanti ed.

work. For example, papers that adapt from existing modeld?,
theories [L09, or methods 115 in order to propose a hew frame-
work are classi ed as Create.

Similarly to Create, these contributions are presented as novel,
but identifying them requires a more careful reading of the text
for keywords that signal an evolutionary process, such as derived
from [65, by augmenting [163 or integrating concepts from a
framework source 128. We observed a practice of naming these
adapted frameworks in ways that acknowledge their lineage; for
example, the BlGexplore framewor3g clearly signals its rela-
tionship to the existing Bayesian information gain (BIG) framework.
The f-MDA framework [L49 similarly modi ed the Mechanics-
Dynamics Aesthetics (MDA) framewod by adding fabrication
components.

In our lineage analysis, as shown in Figure 3, we trace the ori-
gins of the source frameworks being adapted. Our analysis shows
that adaption most frequently draws on a framework from outside
of HCI. The majority of adapted frameworks (70.5%) originates
Outside HCI (e.g., psychology, sociology, or management science).
Furthermore, 86.4% of the papers coded as adapt represent exter-
nal engagement, which means authors are adopting and modifying
frameworks created by independent researchers rather than itera-
tively re ning their prior work.

4.1.3 Validate. A rarer form of engagement was Validate, found
in only 24 papers (3.9%). Researchers Validate a framework when
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Table 1: Summary of Engagement Types. Bolded words were added to highlight important terms and phrases for certain

contributions.

Type and De nition

Illustrative Quotes

Create

Researchers Create a framework when they explicitly structure
knowledge in the form of a framework. Such papers usually
claim they have proposed, developed, or contributed a frame-
work, often referring to it as our framework or presenting
their output as serving as a framework.

Adapt

Researchers Adapt a framework when they also characterize
their contribution as a new framework, but explicitly claim

it is derived from, extends, or re nes an existing one. This
involves drawing key elements from one or more established
frameworks to suit a new context.

Validate

Researchers Validate a framework when it is the object of
study. These papers do not produce new framework(s) but
instead assess existing ones' utility, applicability, or conceptual
soundness across contexts, domains, or over time.

Review

Researchers Review a framework when they make it the object
of a meta-level study. Instead of empirically testing it, they
conduct a systematic survey of the literature to synthesize
how a framework (or class of frameworks) has been applied,
charting its in uence and identifying patterns of use.

Use

Researchers Use a framework when they apply one or several
existing frameworks or other forms of knowledge they char-
acterize as aframework as an instrumental tool or conceptual
lens to guide their research process. This often involves lever-
aging the framework(s) to structure a study, analyze data,
build a system, or interpret ndings.

Mention

Researchers Mention a framework when none of the activities
above are involved. This includes citing existing frameworks
to provide background knowledge, identify a research gap, or
position the current study. It also includes using the term in a
general sense, without connection to a speci ¢ work, such as
calling for the creation of a future framework or referring to

a general class of tools.

A Framework for the Experience of Meaning in Human-Computer Interaction in the title of [98]

We developed a decision-making framework explaining pregnancy loss disclosures on identi ed social network sites (SNS) such as
Facebook [4]

This taxonomy can serve as a framework for understanding photo privacy, which can, in turn, inform new photo privacy protection
mechanisms [83]

Speci cally, this study contributes to the following areas: (1) o ering a theoretical framework that can be used to guide the design
and evaluation of learning with technologies, (2) evaluating the e ects of ... [161]

We introduce the BlGexplore framework for changing goal-oriented cases. BIGexplore detects ... Furthermore, a user study on BIGexplore
con rms that the computational cost is signi cantly reduced compared with the existing BIG framework, and ... [138]

The DisplayFab Roadmap: a framework to structure... DisplayFab is derived from identifying 4 breakpoints where the PersonalFab
framework is no longer applicable to the fabrication of displays [65]

We believe our framework of adult-child complementary roles (user-observer...) contributes to the eld of HCI research because it
represents design partnerships in a more holistic fashion. By augmenting Druin's framework on children's roles with adults, we allow

for deeper examination of ... [163]

How Ready is Your Ready? Assessing the Usability of Incident Response Playbook Frameworks in the title of [140]

In this paper, we re ect on the applicability of the concept of trajectories to soma design. Soma design is ... [146]

As an initial exploration in bridging the theory-practice gap, we conducted a study using one well-established design framework, the
Attachment Framework, to evaluate its applicability in use. We conducted a comparative study... [121]

A Survey of the Trajectories Conceptual Framework: Investigating Theory Use in HCI in the title of [154]

... the design of arti cial moral agents (AMAs) is an area of growing interest to HCI, and rising concern for the implications of deploying
moral machines raises questions about which ethical frameworks are being used in AMAs. We performed a literature review to identify
and synthesize key themes in how ethical theories have been applied to AMAs [164]

Order in the Warez Scene: Explaining an Underground Virtual Community with the CPR Framework in the title of [28]

Using trajectories as an analytical framework for the audience ‘journey’ made apparent: how the ... [14]

We use the lens of feminist HCI in the process of analyzing and discussing our ndings. The feminist HCI framework as described by
Bardzell suggests a commitment to feminist as well as scienti ¢ objectives [75]

Using the Internet-enhanced self-disclosure hypothesis as a framework, we conducted an online survey of 274 Grindr users [144]

However, despite the availability of context-detectors and programming frameworks for de ning how such applications should trigger,
designers lack ... [88]

Results show clear evidence ...; and urge adoption of a multi-level framework for understanding ambiguity that also includes private
information and infrastructure-level attributes of interaction media [56]

The comparison between human based and automatic results also revealed a complex framework: algorithms were better or as good as
human experts at evaluating webpages on speci ¢ guidelines [99]

Figure 2: Six types of engagement with frameworks (N = 615).
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the framework itself becomes the object of study. They assess its
properties in di erent elds, new contexts, or time, as frameworks
are often shaped by speci c domains, assumptions, and historical
constraints. One typical practice for Validate involves taking an
established framework and conducting a study to evaluate its ap-
plicability in use to bridge the gaps between theory and practice
[e.g.,12]. The majority of validated frameworks (58.3%) origi-
nate from Inside HCI. The rate of self-engagement is notably higher
than in Adapt; speci cally, 11 out of the 24 papers represent in-
stances where HCI researchers are re ning or stabilizing their own
previously contributed knowledge.

Some work demonstrates how validation can a rm the useful-
ness of earlier frameworks in new contexts. For instance, Pyle et
al. [113 took the Disclosure Decision-Making frameworM], origi-
nally developed to explain pregnancy loss disclosures on Facebook,
and applied it to LGBTQ individuals' disclosure practices. Their
ndings con rmed that the six factors in the original framework
remained relevant. Elkhuizen et ab() validated the Materials Ex-
perience framework’$7] by operationalizing its four experiential
levels in the domain of cultural heritage. Their study of physical
and virtual pop-up books con rmed that the framework provided
a comprehensive structure for analyzing material engagement. In
particular, we observed a direct lifecycle within our corpus, as both
the Disclosure Decision-Makingl] and Materials Experiences[/]
frameworks were originally proposed in papers we coded as Create.

At the same time, Validate often reveals gaps and shortcomings,
as in studies showing how privacy frameworks overlook certain re-
quirements P3 or how existing canons must be expanded through
afrofuturism and feminist perspective$f. This highlights the key
di erence to Adapt: While a validation study may conclude with
suggestions for how a framework could be modi ed, its primary task
is systematic evaluation, not the proposal of a new, fully-formed
adaptation of a framework.

4.1.4 Review. Even more uncommon was Review, with four in-
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the design of those systems. Baykal et 8].donducted a systematic
review of collaborative technologies for children with special needs,
documenting the evaluation criteria and theoretical frameworks
that shape collaboration research.

Although rare, Review plays a vital role in the ecology of frame-
works. By going beyond individual validations, review work pro-
vides higher-level re exivity. It illuminates how frameworks circu-
late, where they structure research practice, and how their concep-
tual standing evolves within HCI.

4.1.5 Use. Atotal of 152 papers (24.7%), fell into the Use category,
the second-most common form of engagement. Here, researchers
Use existing frameworks or knowledge they themselves charac-
terized as frameworks to guide their research. This use occurs at

all stages of the research process, such as designing studies, analyz-
ing data, interpreting ndings, and building systems. Our lineage
analysis in Figure 3 reveals a pattern similar to that of Adapt: The
source frameworks utilized in these papers mainly originate from
Outside HCI (64.5%). Totally, 78.9% of these cases represent exter-
nal engagement, indicating that researchers are primarily adopting
tools created by the broader community rather than applying their
own prior work.

Use re ects the dual nature of the term framework. The frame-
work being used may be either knowledge explicitly claimed as a
framework by its original authors or it may be a conceptual tool
that the citing authors treat as a framework in their own work.
In practice, such engagement is highly diverse. For example, one
study explicitly placed the trajectories as an analytical framework
for examining audience experience#4, while another invoked
feminist HCI as a framework to shape the interpretation of the

ndings [ 79. Still others described applying the Internet-enhanced

self-disclosure hypothesis as a framework to design and interpret
survey research on online disclosure [144].

These practices can be seen as catering to the disciplinary expec-

stances (0.65%), making it the rarest form of engagement. Researchetstion that good research should be grounded theoretically. This
engage in Review when they make framework the object of a meta- might happen in part by calling something a framework. At the
level study. Unlike Validate, which empirically probes whether a same time, they demonstrate the instrumental role of frameworks
framework works in a speci c context, Review synthesizes how a in HCI research. Frameworks help structure the research design,
framework (or a class of frameworks) has been used across bodies provide analytical coherence, and connect ndings to broader theo-
of work, mapping patterns of in uence and charting their roles in  retical conversations. They are not merely background references.
research practice. It is worth noting that Use a framework often co-occurs with
We saw two types of review. The rst involves direct reviews  other engagement types. For example, a paper simultaneously Cre-
of the usage of the framework, in which the framework itself is  ated a methodological framework to integrate user self-reports with
investigated. For example, Velt et al94 systematically analyzed psychophysiological data and Used the User Action Framework to
60 papers citing the trajectories framework, revealing how di erent  analyze their data from di erent evaluators2(. Such overlaps are
parts were reused and whether its uptake aligned with its stated common: papers that Adapt, Validate, or Review frameworks often
goals. Similarly, Zoshak and Dewl§4 reviewed 53 papers on also use additional frameworks along the way. In our coding, we
arti cial moral agents to synthesize the ethical frameworks used only identi ed the paper as Use when no other engagement types
(e.g., deontology, consequentialism, Confucianism), highlighting were found.
dominant trends and neglected alternatives. Although a wide variety of frameworks appeared under this code,
The second form is an indirect review, where frameworks are we observed a long tail distribution where only a small number
not the initial subject but instead a key nding that emerges from  of frameworks were repeatedly used across multiple papers (see
a broader systematic analysis of a topic. For instance, Prpa et Table 2). Regardless of whether they originated Inside or Outside
al. [113 analyzed 31 breath-based interactive systems, identifying the eld, these frequently used frameworks belongs with the third
and re ecting on four theoretical frameworks breathing regula-  wave of HCI [17], encompassing broader social, cultural, ethical,
tion, mindfulness, soma design, and social connection that guided and emotional dimensions.
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Figure 3: Mosaic plots showing the conditional probability of authorship given the disciplinary origin in the engagement types
Adapt, Validate, Review, and Use. The width of each bar represents the proportion of frameworks originating Outside vs. Inside
HCI. The vertical split within each bar represents the proportion of Self vs. External engagement. The dashed line indicates the

global average of External engagement for that category.

Framework

Papers

Contextual Integrity (Cl) framework

Feminist HCI framework

Value Sensitive Design (VSD) framework

Soma Framework

Mechanics-Dynamics Aesthetics (MDA) framework
Trajectories framework

Fleck and Fitzpatrick's re ection framework
Tronto's Care Ethics framework

Davis' Mechanisms and Conditions framework
Activity Theory framework

Teen Online Safety Strategies (TOSS) framework
Intersectionality framework

Environmental Stewardship framework

[19], [43], [93] [101], [111Y, [147], [151],
[53], [75], [141][153]
(1], [77], [127]
[113][145F, [146F
[72], [149150]
[14], [145] [154]
[44], [32][76]
[18], [47], [157]
[52], [118]
(3], [34]
[42], [96]
[116], [131]
[36][125Y

Table 2: Frequently engaged frameworks and associated papers. Citations without markers indicate a Use engagement. Other

engagement types are denoted as follows: Create (), Adapt (y), Validate (z), and Review (x).

4.1.6 Mention. Finally, Mention was a frequent, lightweight form citation. This level of detail, however, was not our focus and as we
of engagement, present in 55 papers (8.94%). Researchers Mention anly included papers that mentioned framework more than twice.
framework when none of the more substantive codes are involved.

In practice, Mention includes a range of light-touch engagements 4.2 The Landscape of Framework Term Usage
(see quotes from Table 1): Some papers cite speci ¢ frameworks (RQL)

to situate their work (e.g., noting the availability of programming
frameworks for de ning application triggers §g); others call for
the creation of new frameworks (e.g., urging adoption of a multi-
level framework for understanding ambiguitybfg); and still others
use the term in a purely rhetorical sense, such as describinga com-
plex framework to characterize the pattern of results when com-
paring human-based and automatic evaluations of webpages [99].
Note that this type plays a relatively minor role in shaping the
engagement with frameworks overall. Yet, in some citation analyses,
for example, the Trajectories framewort 54 and the Reality-based
Interaction framework pg usage, such mentions can be important,
as they are often disaggregated to show ne-grained patterns of

With the six types of engagement clari ed, we can now examine
how the term framework circulates throughout a decade of CHI
publications. Speci cally, we quantify its prevalence over time,
analyze where it appears in papers, and summarize the aggregate
composition of engagement practices.

4.2.1 Rapid Growth in Recent Publications. First, our data reveal
a dramatic increase in the volume of what we term framework-
engaged literature, papers that feature the term framework in
their title, abstract, or key framing sections. As shown in Figure 2,
the absolute number of these articles in our corpus increased more
than vefold over the decade, from 27 papers in 2015 to 139 in
2024. This trend signi cantly outpaces the general growth of CHI;
while the total number of publications at CHI has also risen, the
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proportion of framework-engaged papers has roughly doubled. of the paper and thus not considered the primary contribution.
This body of work has grown from representing approximately 5% Second, authors may subjectively claim or label a certain form of
(271/484) of all CHI publications in the early years of our sample to knowledge as a framework, regardless of whether it really qualify
over 10% (139/1057) in 2024. This growing prominence suggestsas a framework. In contrast, Validate papers are predominantly
that framework is not only an increasingly favored term among  associated with Empirical contributions (75%). This is because vali-
researchers but is also solidifying its role as a central and legitimate dation inherently involves the testing of a framework's applicability

form of contribution within the HCI community.

4.2.2 Term Occurrences in Papers. We categorized the corpus int%u

three mutually exclusive groups based on the most prominent po-
sition of the term framework . We used a hierarchical approach:
Papers with the term in the Title were assigned rst. From the
remainder, those with the term in the Abstract were assigned. All
other papers, where the term appeared only in the main text, were
categorized as Body.

Across 10 years, 61 papers used framework in their title. When
framework appears in the title, it is an almost unequivocal signal
that the paper's core contribution is to create a new framework.
This trend is robust and consistent; for example, in 2019, 2021, and
2024, 100% of papers with framework in the title were coded as
Create.

The largest group, with 330 papers, consisted of those in which
the term appeared in the abstract but not in the title. Its engagement
type is distribution is less skewed towards Create than the title. It
typically re ects a mix of all engagement types, largely mirroring
the overall distribution observed across the full corpus.

There are 224 papers used term only in the papers' body, the
dynamic of engagement type shifts signi cantly in the paper's body
compare with title and abstract. As one might expect, this is the
primary site for supporting activities, where the proportions of Use
and Mention increase substantially as frameworks are applied as
conceptual tools or cited to provide contextual information. How-
ever, even when the term framework appeared only within the

body of the paper, an average of 36.9% of such cases still representeolbe

Create framework contributions.
Finally, the proportional distribution of the term's position has

remained remarkably stable since 2018, as shown in Figure 4. This

stability likely re ects the emergence and solidi cation of scholarly
norms within the CHI community. As the concept of a framework
became more common, authors and reviewers implicitly developed
a shared understanding of how to we interact with the framework
contribution.

or properties through new empirical data.

Viewing the data in reverse heatmap reveals that a Survey contri-
tion does not necessarily correspond to a Review paper. Instead,
55.3% of papers with a Survey contribution actually lead to the
Creation of a new framework. This aligns with our analysis of con-
struction methods in later sections, which shows that a signi cant
body of work employs literature reviews as a generative method to
synthesize and construct new frameworks.

Both forward and reverse analyses highlight a tight coupling be-
tween Use engagement and Empirical contributions. In Use papers,
59.9% result in an empirical contribution; conversely, within the
corpus of Empirical contributions, 42.9% of papers involve the use
of a framework. This indicates that a main utility of frameworks in
HCl is as analytical tools for interpreting empirical data.

4.2.4 Framework Usage Across Domain . To understand the domain
contexts in which frameworks are created and deployed, we moved
beyond aggregate counts to examine the speci ¢ sub elds of HCI
where these epistemic activities occur. We focused on Create, Adapt,
Validate, Review, and Use that have deeper engagement with the
frameworks and conduct analysis on this sub-corpus (N =560). The
details of the analysis in in Appendix C and the key results are
shown in Figure 6.
Cluster 8 (Privacy, Security, & Ethics) contains the highest num-
r of papers# = 94). This prominence aligns with our earlier
observation of frequently used frameworks (Table 2), where estab-
lished theoretical lenses for privacy (e.g., Contextual Integrit@f)
and ethics (e.g., Tronto's Care Ethics [148]) appeared repeatedly.
In terms of spatial distribution, Cluster O (Sustainable & Feminist
HCI) exhibits the highest density in the projected latent space.
This concentration indicates a high degree of semantic cohesion
within this community. Unlike more di use technical clusters where
terminology might vary by application, papers in this cluster tend

4.2.3 Engagement Type and Contribution Type . To understand theto share a tight, specialized vocabulary.

relationship between how researchers engage with frameworks
and the primary contribution type of their paper, we conducted a
dual-directional cross-analysis of Engagement Types against coded
Wobbrock and Kientz's Contribution Types. Figure 5 visualizes this

To further characterize the epistemic nature of these domains,
we examined the distribution of Engagement Types and Contri-
bution Types within each cluster (Figure 7).

Clusters rooted in technical innovation, speci cally Cluster 2

relationship: The left forward heatmap represents the percentage (XR & Visualization) and Cluster 3 (Interaction Techniques & Tools),
of contributions per engagement type, whereas the right heatmap exhibit the highest rates of Create engagement (83.8% and 74.0%,
reverses this view to show the share of engagement types for each respectively). Correspondingly, their contribution types are heavily

contribution type.

From a forward perspective, we observe that Create papers are

distributed relatively evenly across the rst ve contribution types.
Although Theoretical contributions remain the most frequent (33%),
this appears di erentto Wobbrock and Kientz's classi cation, which
classify frameworks as a theoretical contribution. We propose two
reasons for this: First, the framework may merely be a byproduct

skewed towards Artifacts (51.2% for XR; 43.8% for Interaction).

In contrast, domains dealing with complex social norms or spe-
ci c user populations such as Cluster 8 (Privacy, Security &
Ethics) and Cluster 5 (Speci ¢ User Group & Education) show
a much higher prevalence of Use (43.6% and 37.3%, respectively).
The primary contribution in these clusters is Empirical (56.4% for
Privacy; 43.3% for Education).
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Figure 4: The position of framework in the reviewed papers (2015 2024).

Figure 5: Dual-direction cross-tabulation of engagement and contribution types. The left heatmap shows, for each engagement
type (rows), the percentage distribution of contribution types (columns). The right heatmap shows, for each contribution type
(columns), the percentage distribution of engagement types (rows)

4.3 Understanding Framework Contributions 4.3.1 How Author Label Their Framework. Table 3 shows that au-
Through A Functional Typology (RQ2) thors use a diverse but recurring set of words to describe their
framework contributions.

According to our count, the nine most common self-labeled
types are: conceptual (45), design (38), theoretical (20), analytical
(15), interaction (11), evaluation (10), methodological (6), and com-
putational and technical frameworks (4 each).

Our analysis of RQ1 showed that new framework contributions
happen as Create and Adapt papers, which together account for over
60% of our corpus. To answer RQ2, we next consider the substance
of these framework contributions. We rst examine how authors
themselves label their work and then use a typology of functions
to clarify the diverse forms and functions these contributions take.
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Figure 6: A UMAP projection of the semantic space of framework-term-engaged papers (N=560) based on their keywords.
Papers were embedded using Sentence-Transformer and clustered into nine thematic domains (represented by colors). Markers
distinguish the engagement type.

Table 3: The Nine Most Common Self-Reported Framework Types in the Sub-corpus (N = 380)

Self-labeled Type Count lllustrative Quotes

Conceptual Framework 45 Building on the results, we propose a conceptual framework for VR onboarding and discuss... [30]
These competencies and design considerations are organized in a conceptual framework thematically derived from the literature [87]

Design Framework 38 ... we discuss the stakes of these choices, suggest future research directions, and propose an emerging design framework for shaping pro-social behavior in
VR [97]
Inspect, Embody, Invent: A Design Framework for Music Learning and Beyond the title of [159]

Theoretical Framework 20 Speci cally, this study contributes to the following areas: (1) o ering a theoretical framework that can be used to guide the design and evaluation of learning
with technologies... [161]
Yes: A rmative Consent as a Theoretical Framework for Understanding and Imagining Social Platforms the title of [70]

Analytic(al) Framework 15 We rst show how our taxonomy can serve as an analytical framework for video navigation systems [162]
We begin by proposing an analytical framework to highlight the importance of calibrated human self-con dence [90]

Interaction Framework 11 Our ndings resulted in a human-noti cation interaction framework comprised of 12 unique motivations frequently associated with three activity timings for
interacting with noti cations, including... [29]
A Visual Interaction Framework for Dimensionality Reduction Based Data Exploration the title of [27]

Evaluation Framework 10 Hence, to facilitate research and applications that use touch biometrics, we contribute: ... 3) an evaluation framework to estimate the expected amount of
user-revealing information in touch interactions with given interfaces [21]
we present a Diversity Prompting Evaluation Framework consolidating metrics from several research disciplines to analyze along ... [38]

Methodological Framework 6 This paper o ers a theoretical and methodological framework of “techno-aesthetic encounters' that supports nonlinear and art-based modes of inquiry in HCI
and the broader STEM elds [74]
Towards a Non-Ideal Methodological Framework for Responsible ML [79]

Computational Framework 4 A computational framework for quantifying the defectiveness of interview chatbots. This framework comprehensively evaluates... [63]
Fast-Forward Reality rstintroduces a computational framework that supports generating high-quality test cases tailored to ... [114]

Technical Framework 4 ... we introduce model sketching: a technical framework for iteratively and rapidly authoring functional approximations of a machine learning model's

decision-making logic [81]
Our paper focuses on the comprehensive technical framework to detecting SIIDs (situationally induced impairments and disabilities)... [86]
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Figure 7: Distribution of engagement and contribution types across keyword clusters. The left panel shows the percentage
of papers in each cluster performing speci c engagement activities (e.g., Create, Use). The right panel shows the primary
contribution type of those papers (e.g., Empirical, Artifact). Darker shades indicate a higher proportion of papers within that
speci c cluster.

The prominence of conceptual and theoretical frameworks is un-lexicon makes it di cult to infer a function from the author's label
surprising, as earlier work show their role in structuring and ex-  alone.
plaining researchT1, 117 153. However, more distinctive to HCI

is the frequent appearance of design frameworks, which re ects the ; ) ) ; .
eld's interest in actionable design support and the need to provide the synthesis of framework functions in the information systems

generative guidance for design-oriented research. Iiterat_ure by Schwarz e.t aI.][34_, an_d byrevisiting Bedgrson and

We also found several cases where the authors assigned mul- Shnelderman'slal classic classi cation of theory types in HCI, we
tiple labels to a single framework. For example, a framework for CNange perspective to focus on what frameworks do rather than
measuring the impact of the introduction of Al systems in decision Whatthey are called, addressing RQ2.

settings P2 was described simultaneously as a conceptual and a . Bederson and Shneiderman distinguished ve ways that theo-
methodological framework. Similarly, botii4 and [41] charac- ries may contribute: descriptive, explanatory, predictive, prescrip-

terized their contributions as theoretical as well as methodological tve: @nd generative. Since HCI frameworks are often considered

frameworks. In other cases, the authors position an existing theory & form of theoretical contribution £5§, we draw on this typol-

as a theoretical framework but later suggested that it could also ©9Y t© map the functions that frameworks serve in our corpus. In
serve as a design framework for example, the frameworks of the tiS typology, descriptive frameworks serve to organize and cate-

feminist theory of a rmative consent [70] and the Mutual Theory ~ 907iz€ phenomena, providing researchers with shared vocabulary
of Mind [15§. These instances illustrate that authors do not always and structures to Chafaﬂeflz? |nte_ract|ona| contexts. E>_<p|anatory
apply a single, still label, but instead mobilize multiple descriptors Tameworks go further by articulating causal relationships, help-
to signal di erent facets of their contributions. ing scholars and prac_tltl_oners u_nderstan_d yvhy certain behaviors
However, when we attempted to use these labels as the basis for Of Utcomes emerge in interaction. Predictive frameworks enable
a typology of frameworks, we encountered substantial overlap and anticipation of future out_comes or user behaviors, often supplying
ambiguity. The same term is often applied to contributions with models _that can be. applled across contexts to forgcast perfo_rmance
very di erent goals and structures. For example, a framework la- ©F Usability. Prescriptive frameworks embody actionable guidance,
beled as design may in practice serve a primarily conceptual purposeo_e“ng heurlstl.cs, d(.eS|.gn principles, or rules t.hat practitioners can
[e.g.,97]; a theoretical framework may be mobilized to guide design directly apply in building systems. Generative frameworks open
[e.q.,161; and a computational framework may function as both  UP NEW conceptual spaces, metaphors, or perspectives that inspire

an evaluation and an analytical tool [e.§3. This inconsistent ~ Innovative designs. , .
Table 4 shows how frameworks in our corpus align with the

ve functional types. Notably, authors are already spontaneously

4.3.2 Understanding Contribution Through Function. Inspired by
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Table 4: Mapping of Five Types of Contribution to Framework

Contribution Type Associated Functions

Example

Descriptive

Organize and categorize phenomena; provide shared

vocabulary and structures for interactional contexts.

Explanatory

Predictive

Articulate causal relationships;
behaviors or outcomes emerge.

[10[30 [46[11Q ,[139[143°

explain why particular
[51] [70F [91} [110]

Enable anticipation of future outcomes or user behav-

iors; apply models across contexts to forecast perfor[—ls] [107] [135] [91

mance or usability.
Prescriptive

inform practice.

Generative

Provide actionable guidance, heuristics, design rules,
evaluation metrics, or methodological procedures td81 [24] [37] [54][110] ,

Open up new conceptual spaces, metaphors, or perspec-

tives that inspire innovative designs and novel lines of[37] [30] [70F [82] [143F

inquiry.

Note: Same symbols following each example (e.g., , ¢) denote that they are the same paper

drawing on this typology when naming their frameworks. For in-
stance, some papers explicitly call their contributions descriptive
framework [10, 46 explanatory frameworks 31] or even genera-
tive framework with prescriptive element87], directly echoing the
functional language of this classi cation. In this sense, our func-
tional mapping does not impose an external scheme, but instead
re ects the rhetorical practices that authors themselves adopt.

At the same time, it is clear that a single framework can embody
more than one contribution type. For example, The VR Onboarding
Framework B is descriptive, organizing the space of onboard-
ing practices to provide categories and vocabulary for understand-
ing onboarding processes. Meanwhile, it demonstrates generative
power by opening up new design opportunities. The framework for
trust in social groups 91] is presented as an explanatory account,
showing how and why trust is formed within groups through the
interplay of social factors. Yet, the framework is also predictive, as
it builds statistical models to forecast a user's trust score from a
wide range of variables. Similarly, the framework on designing civic
technology with trust [37, illustrates both generative and prescrip-
tive roles. It generates new conceptual lenses through sensitizing
concepts that inspire design ideas, while simultaneously o ering
prescriptive guidance as a stepwise process for practitioners to
follow when designing with trust.

Together, these observations suggest that the functional types
of framework are their de ning characteristics. And this resonates
with how the HCI community already conceives of and communi-
cates its framework contributions.

Frameworks whose primary function is to be descriptive are
typically built from components that help organize and classify
a domain. The most common conceptual tools we observed were
taxonomies [e.g23 83, sets of categories [e.(?, 133, and dimen-
sions [e.g.98 139. These components provide a shared vocabulary
and structure for a given topic. Visually, they are often presented
as tables, matrices, or diagrams that map the conceptual space (as
in Fig. 8a.b.c.).

Frameworks designed to be explanatory or predictive tend to be
composed of tools that articulate relationships and causality. Their
core components are often interrelated factors or variables [84,,
and a set of propositions or hypotheses that de ne the connections
between them [e.g135 143. For predictive frameworks speci cally,
this often includes statistical or computational models [e 1.
These are typically visualized through ow diagrams illustrating
causal links or architectural diagrams showing system components
and procedures (as in Fig. 8 d.e.f.).

When a framework's function is prescriptive, its components
are almost always a form of actionable guidance. We found that
these frameworks are most commonly built from design principles,
heuristics, guidelines, evaluation metrics, or step-by-step processes
[e.g.,7]. These tools are meant to be applied directly by practitioners.
Consequently, they are often presented in easily digestible formats
such as numbered lists, checklists, and process diagrams.

Finally, generative frameworks are constructed from more open-
ended and inspirational components. Rather than providing direct
answers, they o er tools to provoke new thinking. The most com-
mon components were sensitizing concepts, lenses, metaphors, and
perspectives designed to help researchers and designers envision

4.3.3 Key Constructs and Components Among Contribution Typenew or previously unexplored points in problem spacé&43. Their

This section synthesizes the data we extracted about core concep-

tual components and presentational forms of frameworks in our
corpus. We use our ve functional types as an analytical lens and
nd that their structure and components converge across types.

form is often more abstract, relying on rich narrative descriptions
and illustrative examples to convey the core concepts. Just as a
framework can serve multiple functions, it can also be built from a

variety of components.
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Figure 8: Typical Visualization Tools for Frameworks and Their Core Components. (a) is a illustration for visualization view
management for 3D space [85]. (b) is a visual matrix for PickCells design space [ 59]. (c) is an table for describing ve components
of meaning [ 98]. (d) is a visualization of interaction e ects of the di erent types of interactivity [ 142). (e) is a wheel graph
illustrates how practice theory mediates di erent aspects of practice in sustainable HCI | 51]. (f) isa ow diagram for personality
detection [15].

4.4 The Craft of Framework: Its Construction, as domain investigations [e.g30 97 and semistructured inter-
Validation, and Articulation (RQ3) views [e.g.60,67] to synthesize new concepts or explanatory
relationships directly from their ndings.

Predictive frameworks were often developed through quantita-
tive empirical work. Common practice involves collecting a dataset
and then using statistical modeling or machine learning to build a
r{’nodel capable of forecasting outcomes [e.g., 15, 107].

As prescriptive and generative frameworks are more oriented
toward practice, their development often stems from design-related
activities. Common methods include distilling design principles
from a series of case studies, re ecting on a Research through
Design (RtD) process, or synthesizing best practices from existing
literature into actionable guidelines.

We now turn to our nal research question, RQ3: How are these pro-
posed frameworks constructed, validated, and articulated for other
people's use? Our analysis reveals that a framework's functional
type often shapes the methods used to develop it, but that validation
practices are less consistent across all types. Reuse guidance is eve
more rare.

4.4.1 How are Frameworks Constructed? Our analysis of the re
ported development methodologies shows a clear pattern: The
methods used to build a framework align with its intended func-
tion.

Frameworks with a descriptive or explanatory function are typi- 4.4.2 How Frameworks are Justified? Although the development
cally constructed by synthesizing existing knowledge or analyzing methods showed a relatively clear pattern, the methods used to
new empirical data. One common approach is literature synthesis, validate the proposed frameworks were more varied and, in many
in which authors systematically review a body of work to derive  cases, absent. Validation is the process of providing evidence for the
descriptive categories and map a research domain [@3f,159. theoretical soundness or practical utility of a framework. It is vital
Alternatively, authors conduct qualitative empirical studies such  to establish trustworthiness that the framework users need to build
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on trust in the framework. Our synthesis of the existing validation
practices also shows their alignment with the ve functional roles,

Shitao Fang, Koji Yatani, and Kasper Hornbaek

study. For example, Wang et.g4lL55]did not perform a standalone
evaluation of their framework. Instead, they applied it to design an

by evaluating descriptive, explanatory, predictive, prescriptive, andexplainable Al tool for a medical scenario and assessed the tool in a

generative power.

co-design exercise with 14 clinicians. The second pathway involves

To evaluate a framework's descriptive power is to assess how a more direct evaluation of the framework itself, using methods
well its categories, dimensions, taxonomies, or vocabulary can ac- such as expert reviews [e.d4, 16Q or design workshops [e.g39.

curately and comprehensively capture and organize a phenomenon.

A common method for demonstrating descriptive power is to apply
the framework in illustrative cases or exemplars, showing that it

Finally, evaluating generative power involves assessing a frame-
work's ability to inspire new ideas and open up new design spaces.
This is often the most di cult function to validate formally. As the

can successfully structure and make sense of a complex real-world generative framework always blends with other functional type,

example. For instance, Dillman et §46] applied their visual cues
framework originally developed from video games to the new
domain of Augmented Reality, thereby demonstrating its ability

we did not observe distinct validation process for this function. In
our observation, most papers typically demonstrate this through
application rather than validation.

to describe visual phenomena across contexts. Similarly, Goguey  Across all functional types, many papers did not provided formal

et al. [59] on modular touchscreen interactions and Suresh et al
[143]on interpretable ML explicitly included sections validating
descriptive power, showing how their frameworks could position
and characterize existing work within a structured space.
Descriptive power may also be demonstrated more implicitly
through the development method itself. For example, Caraban.et al
[23] proposed a framework of 23 nudge mechanisms derived from
a review of 71 papers. Although they did not show any validation

process, the comprehensiveness and systematic nature of their

method already served to substantiate the descriptive adequacy o
the framework.

Evaluating explanatory power involves testing a framework's ca-
pacity to clarify causal relationships and account for why particular

outcomes or behaviors emerge. Much like assessments of descrip

tive power, the most common method is the qualitative case study,
where the framework is applied as an analytical lens to demonstrate
that it yields a convincing explanation of real-world phenomena.
For example, the explanatory power of the COWOP framewdH [
was shown in its ability to reveal how everyday energy consump-
tion practices are shaped by complex factors beyond individual
choice. Similarly, Ma et a[91] established explanatory power by
demonstrating how their trust framework captured the interplay
of social variables in the formation of group trust, supported by
observational ndings and statistical modeling.

The validation of the predictive power of the framework is the
most direct form , and papers in our corpus commonly report this
validation process. It usually involves the empirical testing of a
framework's ability to accurately forecast outcomes. For example,
Serrano et al[135]derived hypotheses about text legibility from
their framework and conducted multiple studies to test these pre-
dictions, directly assessing predictive capacity. Similarly, Berkovsky
et al [15] validated the predictive power by demonstrating that
their framework could reliably forecast personality traits from phys-
iological data. The typical method is quantitative empirical testing,
such as controlled experiments or applying a computational model
to a holdout dataset to measure its predictive accuracy.

Evaluating a framework's prescriptive power means assessing
whether its actionable guidance principles, heuristics, or meth-
ods is useful and e ective for practitioners. In our corpus, we
identi ed two primary pathways for demonstrating this. The rst
is constructive validation, in which authors implement a system
guided by their framework's principles and then evaluate the result-

validation of their proposed frameworks. In such cases, authors
often acknowledged this explicitly as a limitation. For example,
Chuang et al[33] noted that future work is needed to establish
their framework's utility and e ectiveness. This recurring practice
of agging validation as a next step points to an implicit commu-
nity norm: Even when not undertaken, validating a framework is
regarded as both desirable and integral to its research lifecycle.

4.4.3 How are Frameworks Designed to be Reused? Beyond con-
¢ struction and validation, a framework's long-term impact depends

on its articulation how it is packaged for others to understand
and reuse. Our analysis revealed a spectrum of articulation prac-
tices, ranging from explicit, practice-oriented guidance to purely

_conceptual contributions. At one end of the spectrum, only a few

frameworks provided direct instructions to readers on how to use
them. For instance, just two papers dedicated a section to how
to use the framework [0Q 126. A small number of prescriptive

or predictive frameworks also o ered stepwise, actionable meth-
ods [e.g.49 since their framework itself is usually a step-by-step
instruction.

A more common articulation strategy was to demonstrate use
through applications within the paper itself, often as part of vali-
dation. For instance, the Experience of Meaning framework was
applied to analyze CHlI literature on meaningfulned, while
the City-Commons Framework for Citizen Sensing illustrated its
application across a 10-month real-world deploymef}[In such
cases, readers are left to infer generalizable steps, with guidance
remaining implicit rather than standardized.

Atthe other end of the spectrum, many frameworks particularly
those labeled as Conceptual, Theoretical, or Analytical with pri-
marily descriptive or explanatory functions o ered little to no
guidance on how to use them, sometimes only hinting at the con-
texts in which they might apply. Their value lies in providing new
lenses or vocabularies for thinking about a problem, while their
reuse depends entirely on the cleverness of the reader.

Finally, we observed an absence of explicit criteria for deter-
mining whether a framework has been applied successfully. Only
a small number of predictive frameworks provided quantitative
benchmarks or performance expectations [e.g., 107].

5 DISCUSSION
We have explored what HCI researchers mean when they write

ing system's performance and user experience, often through a user about frameworks, what they contribute when they propose new
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frameworks, how they use frameworks, and how they validate 5.3 Rethinking the Evaluation of Framework

frameworks. Next, we discuss the high-level ndings from this | this paper, we also examined framework contributions and their

exploration. normative practices through their functional types, namely de-
scriptive, explanatory, predictive, prescriptive, and generative. Our
nding that generative frameworks often lack formal validation

5.1 The Lifecycle of Frameworks in HCI methods connects to a broader debate in HCI. The longstanding

We interpret the six types of engagement identi ed in our landscape disgussion over whether and how to evaluate_ conceptual contri-
analysis (RQ1) as forming a lifecycle of frameworks in HCI. In a butions [6]] may re ect the absence of established methods for
mature scholarly ecosystem, such a lifecycle would ideally be bal- @Ppraising more theoretical workl[3Q. One consequence is that re-
anced: New ideas are generated (Create), iteratively re ned (Adapt), search frequently culminates in the p_roduction of conceptual tools
rigorously tested (Validate), widely applied (Use and Mention), and such as frameworks. These contributions are undoubtedly valuable
ultimately consolidated or historicized (Review). and in uential within the community, yet they often struggle to
Our ndings, however, reveal a lifecycle heavily skewed toward ~ Nd practical application a phenomenon widely recognized as the
Create (54.6%). In contrast, the practices associated with maturation theory practice gap [122].
and consolidation are strikingly rare. The low prevalence of Adapt ~ Our own analysis o ers a potential explanation for why this gap
(7.15%), Validate (3.9%), and Review (0.65%) highlights a substapgrsists and may even be widening. By showing that a majority of
tial gap in iterative re nement, rigorous testing, and systematic frameworks lack explicit application processes and success criteria,
re ection on existing frameworks. While this imbalance may be ~ We S€e that the burden of translating a conceptual idea into a prac-
partly attributable to a survival bias, where novel contributions  tical method is often left entirely to potential adopters, making the
are favored in the review process, it nonetheless re ects a commu- !€ap di cult.

nity practice that prioritizes production over consolidation, posing Echoing calls from elds such as Sustainable HCE(], we think
a challenge for building a cumulative and reliable body of frame- there is a need for the community to shift its emphasis from purely
works. generating new frameworks to ensuring that they are usable and

Despite this imbalance, our analysis did uncover encouraging Used (to adapt, validate, and use). We suggest that learning from
signs of a healthy lifecycle in action. We identi ed a direct lineage the articulation practices of the most well-de ned frameworks can
in which frameworks rst proposed in papers coded as Create  Sérve asa basis for developing better and more appropriate eval-
namely, the Disclosure Decision-Making frameword] fand the uation methods for all functional types with their corresponding
Materials Experience frameworlg[] later became the subject of power.
papers coded as Validaté( 113. Although such cases are rare,
they demonstrate that a full lifecycle is possible within the HCI
community. These examples serve as positive exemplars of how 5.4 Design Frameworks and Design

theoretical contributions can be extended and consolidated over Implications
;Ior?tter;epoellr:jtlng toward a path of greater methodological maturity Our review highlights the central role of the Design Framework

in shaping HCI's disciplinary identity. Many of these frameworks
aim for generative power, seeking to connect research ndings
L . to the act of inspiring new designs. This often takes the form of
5.2 Rethinking the Creation of Frameworks prescriptive design recommendations or open-ended implications.
Although our analysis shows that Create is the dominant mode of However, since there is no well-established tool for evaluating
engagement, it also raises the question whether creating a frame- generative power, this practice emphasis on producing direct design
work within HCI guarantees its uptake by the community? Our  implications may be a point of tension within the eld. As Dourish
ndings suggest that this is not always the case, pointing to aneed has argued48§, when ethnography research is forced to generate
to rethink the practice of framework creation itself. a simple list of design recommendations, the true value of insight
For instance, some HCI-speci c frameworks are sometimes by- can be lost and the recommendations themselves may devalue the
passed in favor of their original disciplinary sources. Consider inter- creative and analytical work central to the design process. We share
sectionality. A CHI 2017 paper explicitly positioned intersectionality  this view. A design framework does not have to focus solely on de-
as a new framework for HC1131, drawing from Crenshaw and sign implications, and its generative power is not its only functional
critical race theory (. However, a subsequent CHI 2019 paper on goal. The design framework's primary goal can also be to equip
a similar topic [L14 applies intersectionality but does not cite the  designers with a richer, more nuanced perspective on a problem
2017 HCl-speci ¢ framework, but rather the foundational sources space with the framework's descriptive, explanatory, predictive, or
from social sciences and feminist theory. prescriptive power. We see encouraging signs of this in our corpus,
Such re-importing may re ect a preference and typical citation ~ as we found that most papers proposing a Design Framework also
practice for the perceived authority of a foundational theory over a include key components that are descriptive or explanatory. And
more recent, eld-speci ¢ adaptation. It may also hinder the devel- we see more conceptual framework in our eld. This suggests that
opment of a robust, internal scholarly lineage with in HCI. It makes the community is already moving towards creating more holistic
it di cult to track the evolution of ideas within our community design tools that enrich the designer's own creative and analytical
and to build upon each other's conceptual work. process.
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