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Lecturer at the Department of Informatics, University of Zurich, Switzerland

Previously: Assistant professor at University of Zurich; Lecturer at Swansea

University (UK); PhD in Human-Computer interaction from RWTH Aachen

University

Research: Improving how computers can help people do better, and Jse your [aptop

transparent science

Past research: Interaction techniques for touch input on and above screens
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Chat

Works in the field of HCI since 2010
« 7 papers at the CHI (3 best paper awards; top 1%)

» 16 years reviewing for CHI (13 special recognitions on the reviews)

Roles in the CHI conferences: Associate Chair (2022-23) « Best Paper
Award Committee (2022) « Student Research Competition Co-chair (2023)

Use your laptop

Roles in journals: Associate editor of [JHCS (International Journal of

Human-Computer Studies) « Organizer of JoVI (The Journal of
Visualization and Interaction)
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Chat

Roles in the HClI communities in Thailand and Asia:
» Co-founded of the Bangkok SIGCHI Chapter (2017)
» Co-organized Asian CHI Symposia (2019-2020)

e Chaired the ACM SIGCHI Asia Committee (2024)

Thoughts:
e Fvaluation methods for HCIl-related research in Thailand

» Justitying conference publication as a valid outlet for HCI research

« Promoting HCI research: method, funding, and communities in
Thailand

https://chatw.ch/research-thinking
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Goals

Questions that you should be able to answer at the end of this talk

- What conceptual tools that can help me understand research?
» What are ways to validate design/engineering research (beyona

questionnaires)?

Use your laptop

https://chatw.ch/research-thinking




Research as problem-solving



Research as problem-solving

Research problem

: Human use L_Empirical
: . . . Conceptual
. Of CompUtlng  Improvement Constructive
: ' potential
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---------------- -*  problem-solving capacity Confidence

[ Oulasvirta, A., & Hornbak, K. (2016, May). HCI research as problem-solving. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (pp. 4956-4967).



https://doi.org/10.1145/2858036.2858283

Research problems in HCI

EmplrlcalQ Constructive ™\ Conceptual
« Unknown phenomena « N0 known solution « Implausibility

« Unknown factors  partial, ineffective, or e Inconsistency

« Unknown effects inefficient solution » Incompatibility

» insufficient knowledge or
resources for implementation
or deployment

Example research problems about “Al fairness”

% Which Al application are unfair? “\ What are possible ways to solve Al unfairness?
< Who are affected? “* Which ways are cost-effective?
-+ \What causes it? X\ How to measure the effectiveness of the solutions?

8 Oulasvirta, A., & Hornbak, K. (2016, May). HCI research as problem-solving. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (pp. 4956-4967).
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Miro

ypes of research problem
You have 10 minutes to:

1. Locate your seat on the Miro board EmpiricaIO\
: « Unknown phenomena
2. Write 1-2 sentences about your research problem Uit o
- Unknown effects

3. Add one or more tags: #empirical, #constructive, #conceptual
4. Think:
- Why did you choose these tags?

Constructive N

« no known solution

 partial, ineffective, or inefficient
solution

. insufficient knowledge or
resources for implementation or

per person. deployment

- Could there be other possible tags that are applicable?

Together with a person next to you, take 10 min

« Give an elevator-pitch of your resea
Conceptual .

mplausibility
nconsistency
ncompatibility

« Discuss your tags:

» Do other re your classification?

at are other tags that may be applicable?
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Problem-solving or not? The Boundaries of HCI Research

#chidgood, CHI 2016, San Jose, CA, USA

HCI Research as Problem-Solving

Antti Oulasvirta
Aalto University, Finland

ABSTRACT
This essay contributes a meta-scientific account of human—
computer interaction (HCI) research as problem-solving.
We build on the philosophy of Larry Laudan, who develops
problem and solution as the foundational concepts of sci-
ence. We argue that most HCI research is about three main
types of problem: empirical, conceptus
We elaborate upon Laudan’s concept
capacity as a universal criterion for d
gress of solutions (outcomes): Instead o
search is ‘valid’ or follows the ‘right’ apj
ask how its solutions advance our capaci
problems in human use of computers. Tt
erative, and ‘discipline-free’ view of HC
existing debates about what HCI is or st
help unify efforts across nominally di
empirical research, theory, design, and ¢

Al o WA

Problem-solving or not? The Boundaries of HCI Research

Kasper Hornbak
University of Copenhagen, Denmark

lectual enigma pertaining to what HCI is: There is no ac-
cepted account that would tell how HCI’s numerous ap-
proaches contribute to pursuit of shared objectives. In con-
trast, HCI has been criticised for lack of ‘motor themes,
mainstream topics, and schools of thought’ [25] and for be-
ing fragmented ‘across topics, theories, methods, and peo-

#chi4dgood, CHI 2016, San Jose, CA, USA

Research problem

, |—Empirical
' Conceptual
1 Improvement Constructive
1 potential

 —
, Significance
' Effectiveness
" . Efficiency
‘ Improvement in SOIUtlon ~ Transfer

*  problem-solving capacity Confidence

Figure 1. This paper analyses HCI research as problem-solving. Scientific progress in HCI is defined as improvements in our
ability to solve important problems related to human use of computing. Firstly, a subject of enquiry is defined and its im-

provement potential analysed. Then, a research problem is formulated. The outcome of the research (i.e., the solution) is evalu-

ated for its contribution to problem-solving capacity defined in terms of five criteria.

Oulasvirta, A., & Hornbaek, K. (2016, May). HCl research as problem-solving. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (pp. 4956-4967).
Velloso, E., & Hornbaek, K. (2025). Theorising in HCI using Causal Models.

‘corroborated’, ‘well-confirmed’ or otherwise justifiable
within the framework of contemporary epistemology.

With this definition, the benefit of problem-solving is that it
allows covering a wider scope of research than previous ac-
counts, which have been restricted to certain disciplines,
topics, or approaches (e.g., research-through-design [53],

intarantinn nrviticicorm [D1 sicahilitxr crianna 18T Arx intaran

so works as a springboard for generating ideas to improve
research agendas.

We conclude on a positive note by arguing that HCI is nei-
ther unscientific nor non-scientific (as some have claimed
[40]) or in deep crisis [25]. Such views do not recognise the
kinds of contributions being made. Instead, on many

nnnnn to T hac immnraviad mrahlam cnlvrina canacitr an hn

Theorising in HCI using Causal Models

Eduardo Velloso
School of Computer Science
University of Sydney
Sydney, New South Wales, Australia
eduardo.velloso@sydney.edu.au

Abstract

Although the literature on Human-Computer Interaction (HCI) cat-
alogues many theories, it offers surprisingly few tools for theorising.
This paper critiques dominant approaches to engaging with the-
ory and proposes a working model for theorising in HCI. We then
present graphical causal modelling as an effective theorising tool.
This includes a step-by-step guide to building causal models and
exam)]

Cause of
interest

Kasper Hornbaek
Department of Computer Science
University of Copenhagen

Copenhagen, Denmark
kash@di.ku.dk

interactions, has led to a fragmented landscape where researchers
struggle to build upon each other’s work. This paper aims to benefit
the working researcher who wants tools to help think about re-
search questions. In contrast to the extensive literature on research
methods (e.g. [14, 21, 39]) and specific theories (e.g. [12, 57]), there
are few resources on how to theorise in HCL. This paper takes a step
towards minimising this issue by offering practical tools for HCI

Confounder
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n Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems
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Constructive research
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Left diagram from Yang L et al. (2018). A Knowledge-Informed and Pareto-Based Artificial Bee Colony Optimization Algorithm for Multi-Objective Land-Use Allocation. ISPRS International
12 Journal of Geo-Information. 2018; 7(2):63.
Right diagram from Greenberg et al. (2012) Sketching User Experience — The Workbook
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Satisticing

Producing any one of what might well be a large range of satisfactory
solutions rather than attempting to generate the one hypothetically-

optimum solution.

% 4 The best solution
. . . [ Q 7 of objective 2
Ftymology: Satisfy + fice o

v Parecto Front

The best solution

¥ of objective 1
s

Objective 1

Optimizing Satisficing

Satisficing concept: Simon, H A The sciences of the artificial MIT Press, Cambridge, MA, USA (1969)

Left diagram from Yang L et al. (2018). A Knowledge-Informed and Pareto-Based Artificial Bee Colony Optimization Algorithm for Multi-Objective Land-Use Allocation. ISPRS
International Journal of Geo-Information. 2018; 7(2):63.

Right diagram from Greenberg et al. (2012) Sketching User Experience — The Workbook



Navigating the solution space

: : Selected
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14 Diagrams: Munzner (2015) Visualization analysis and design. CRC Press


https://www.routledge.com/Visualization-Analysis-and-Design/Munzner/p/book/9781466508910

Design process is iterative

DEEERFATTGH

@ IDEA GENEEATION

« Do you like the system?
. System Usability Scale (SUS) TESTING FF:DTGTTF'IHE

15 Don Norman (2013) The Design of Everyday Things. Basic Books.
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Q: Do you like this system?

Problems with this type of test:

Hawthorne effect: Participants behave differently because they are

aware that their behaviors are measured

Social-desirability bias: People tend answer questions in a manner that

will be viewed favorably by others (=you the researchers!)
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1. | think that | would like to
use this system frequently

2. | found the system unnecessarily
complex

3. | thought the system was easy
to use

4. | think that | would need the
support of a technical person to
be able to use this system

5. | found the various functions in
this system were well integrated

Strongly Strongly

disagree agree

\ | | | | v 4
1 2 3 4 5

[ [ T T~ 71T 7]°
1 2 3 4 5

| | v | | |1
1 2 3 4 5

IS I I I I
1 2 3 4 5




Usability study is not publishable

CHI 2008 Proceedings - Usability Evaluation Considered Harmful?

April 5-10, 2008 - Florence, ltaly

Usability Evaluation Considered Harmful
(Some of the Time)

Saul Greenberg
Department of Computer Science
University of Calgary
Calgary, Alberta, T2N 1N4, Canada

saul.greenberg(@ucalgary.ca

ABSTRACT

Current practice in Human Computer Interaction as
encouraged by educational institutes, academic review
processes, and institutions with usability groups advocate
usability evaluation as a critical part of every design
process. This is for good reason: usability evaluation has a
significant role to play when conditions warrant it. Yet
evaluation can be ineffective and even harmful if naively
done ‘by rule’ rather than ‘by thought’. If done during early
stage design, it can mute creative ideas that do not conform
to current interface norms. If done to test radical
innovations, the many interface issues that would likely
arise from an immature technology can quash what could
have been an inspired vision. If done to validate an

Bill Buxton
Principle Researcher

Microsoft Research
Redmond, WA, USA
bibuxton@microsoft.com

INTRODUCTION

Usability evaluation is one of the major cornerstones of
user interface design. This is for good reason. As Dix et al.,
remind us, such evaluation helps us “assess our designs and
test our systems to ensure that they actually behave as we
expect and meet the requirements of the user” [7]. This is
typically done by using an evaluation method to measure or
predict how effective, efficient and/or satisfied people
would be when using the interface to perform one or more
tasks. As commonly practiced, these usability evaluation
methods range from laboratory-based user observations,
controlled wuser studies, and/or inspection techniques
[7,22,1]. The scope of this paper concerns these methods.

Usable # useful

Visionary ideas shown through
prototypes could impact the way
people think about the problem or
the solution

But the prototypes themselves

may not be practical to deploy

18 Greenberg, S., & Buxton, B. (2008, April). Usability evaluation considered harmful (some of the time). In Proceedings of the SIGCHI conference on Human factors in
computing systems (pp. 111-120).


https://doi.org/10.1145/1357054.1357074

Mother of all demos (bouglas Engelbart 1968)

Demonstrate the NLS system with mouse input, hyper text, video

conferencing, and collaborative real-time editor

19 Full video and description: thedemo.org
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Graphical User Interfaces

I

1960 1970 1960 1990 2000 2010

Hypertext / World Wide Web

>

1960 1970 1960 1990 2000 2010

Harrison, C. (2018). The HCl innovator's dilemma. Interactions, 25(6), 26-33.

Academic and Industrial Research

Commercial Products -

Computer Mouse

I

1960 1970 19680 1990

2000

2010


http://dx.doi.org/10.1145/3274564

GLINT EMBRYONIC GROWTH MATURITY AGING

e Proof of concepts e Prototypes e Commercial feasibility e Dominant design e Commoditization
e Science & methods e |terative research e Product launch e Maintaining markets e Consolidation
e Vision e Community building e Proliferation of features e [ncremental improvement : e Possible death

Market Size

Buxton’s Long Nose of Innavation
(~20 years)

Time

21 Harrison, C. (2018). The HCl innovator's dilemma. Interactions, 25(6), 26-33.
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GLINT EMBRYONIC GROWTH MATURITY AGING

* Proof of concepts e Prototypes e Commercial feasibility e Dominant design e Commoditization
e Science & methods e |terative research e Product launch e Maintaining markets e Consolidation
e Vision e Community building e Proliferation of features e Incremental improvement e Possible death

Market Size

Buxton’s Long Nose of Innavation
(~20 years)

Time

GLINT . EMBRYONIC GROWTH ! MATURITY  AGING

Buttei of Influence

Troughlof Disillusion

Potential for HCI
Intellectual Impact

Time

22 Harrison, C. (2018). The HCl innovator's dilemma. Interactions, 25(6), 26-33.
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Many ways to validate constructive research
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Human use

Research problem Research problems

I_ Empirical
Conceptual
Constructive

- of computing : merovement
;  potentd | Emplirical Conceptual ConstTuctive
i k Signfeance } Untoown o 3 niony 2 Parsarenon
; Effectiveness 3. Unknown effects 3. Incompatibility 3. Inability to deploy or
P mprovementin Solution - Transer mplemen
----------------- *  problem-solving capacity Confidence
Criterion Evaluation Criteria Heuristics for Refining ldeas
Significance |Number of stakeholders involved; importance of the im- Target a different stakeholder group or a larger number of stake-
provement for stakeholders; costs incurred when the im-  |holders; aim at a greater improvement over the present baseline;
provement is not achieved report on direct comparisons against baseline solutions
Effectiveness |Capture the essential aspects of the problem; match be-  |[Use multiple evaluation criteria and richer evaluation contexts; val-
tween evaluation metrics and priorities idate evaluation criteria; address unnoticed real-world difficulties
Efficiency How much effort or resources it takes to create or deploy [Develop tools for practitioners; share datasets and code; reduce
the solution; scalability; size price/cost
Transfer Number of users, tasks, and contexts for which the solution [ldentify and target new user groups, contexts, or tasks; demon-
can be applied; qualitatively new contexts wherein the solu-|strate broad-based generalisability
tion can be applied
Confidence |Empirical validity; reliability; replicability; reproducibility; ro- |Replicate the result in different contexts; report on different met-
bustness rics for judging validity and reliability; allow reanalysis

24 Oulasvirta, A., & Hornbaek, K. (2016, May). HCl research as problem-solving. In Proceedings of the 2016 CHI Conference on Human Factors in Computing Systems (pp. 4956-4967).
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TYPE 1- DEMONSTRATION

INDIVIDUAL INSTANCES

|: NOVEL EXAMPLES
REPLICATED EXAMPLES

COLLECTIONS

|: CASE STUDIES
DESIGN SPACES

GOING BEYOND DESCRIPTIONS
L How TO SCENARIOS

WAYS TO CONDUCT USAGE STUDIES
USABILITY STUDIES
A/B COMPARISON
WALKTHROUGH
OBSERVATION
TAKE-HOME STUDIES

ELICITING USER FEEDBACK
LIKERT SCALES

INTERVIEWS

TYPE 3 - PERFORMANCE

BENCHMARK THRESHOLD
BENCHMARK COMPARISON

TYPE 4 - HEURISTICS

CHECKLISTS

DISCUSSIONS
TARGETING

Ledo et al. (2018). Evaluation strategies for HCI toolkit research. In Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems (pp. 1-17).


https://doi.org/10.1145/3173574.3173610
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Sources of arguments for your systems

Olsen’s concepts, e.g., importance, generality,

reducing viscosity, expressivity, combination.

« Alsorecommended in UIST conference guide for authors

Formative validation with Green & Blackwell’s

Cognitive Dimensions Framework:

« Abstraction « Secondary notation
- Hidden dependencies . Viscosity

e Premature commitment < Visibility

Evaluating User Interface Systems Research

Dan R. Olsen Jr.
Brigham Young University
Computer Science Department, Provo, Utah, USA
olsen@cs.byu.edu,

ABSTRACT

The development of user interface systems has languished
with the stability of desktop computing. Future systems,
however, that are off-the-desktop, nomadic or physical in
nature will involve new devices and new software systems
for creating interactive applications. Simple usability
testing is not adequate for evaluating complex systems. The
problems with evaluating systems work are explored and a
set of criteria for evaluating new UI systems work is
presented.

ACM Classification Keywords
H.5.2 User Interfaces

General Terms:
Human Factors

Author Keywords:
User Interface Systems Evaluation

INTRODUCTION

In the early days of graphical user interfaces, the creation of
new architectures for interactive systems was a lively and
healthy area of research. This has declined in recent years.

Thavra ara thean wancnna Far thic Adanlivna in rnarer axratanan

WHY Ul SYSTEMS RESEARCH?

Before addressing the evaluation question we must first
consider the value of user interface systems research. The
systems we have are stable. Applications are being written.
Work is progressing. The users are happy (sort of). Why
then does the world need yet another windowing system?

Forces for change

A very important reason for new Ul systems architectures is
that many of the hardware and operating system
assumptions that drove the designs of early systems no
longer hold. Saving a byte of memory, the time criticality of
dispatching an input event to the right window or lack of
CPU power for geometric and image transformations are no
longer an issue. Yet those assumptions are built into the
functionality of existing systems. The constraints of screen
size are rapidly falling and we are finding that interaction in
a 10M pixel space is very different from interaction in a
250K pixel space.

Our assumptions about users and their expertise have
radically changed. Most of our windowing systems are
designed to deal with a populace who had never used a
graphical user interface. That assumption is no longer valid.

27 Olsen Jr, D. R. (2007). Evaluating user interface systems research. In Proceedings of the 20th annual ACM symposium on User interface software and technology (pp. 251-258).
Green, T., & Blackwell, A. (1998). Cognitive dimensions of information artefacts: a tutorial. In BCS HCI conference (Vol. 98, pp. 1-75). Sheffield, UK: Springer.
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Guide tor choosing validation approaches

Tamara Munzner (from the Information Visualization

Process and Pitfalls in Writing Information
Visualization Research Papers

research, but broadly applicable)

Tamara Munzner

University of British Columbia
tmm@cs.ubc.ca, http://www.cs.ubc.ca/~tmm

. . Abstract. The goal of this paper is to help authors recognize and avoid
D | S C U S S p | tfa l lS a n d h OW tO p r‘e Ve n t t h e m a set of pitfalls that recur in many rejected information visualization
papers, using a chronological model of the research process. Selecting a

target paper type in the initial stage can avert an inappropriate choice

of validation methods. Pitfalls involving the design of a visual encoding

s may occur during the middle stages of a project. In a later stage when

o All that COdl ng means | dese r\/e a SyStemS pa per the ‘F)ulk (?fthe research is,.ﬁnished and the paper writeup begins, the
possible pitfalls are strategic choices for the content and structure of the

paper as a whole, tactical problems localized to specific sections, and
unconvincing ways to present the results. Final-stage pitfalls of writing

P |_| a m m e r‘ i n S e a rC h Of n a i l Ztr}(f}& ec;;r; Egr;::;cl;idsjgiszi 3:11.1 paper draft exists, and the last set of

1 Introduction

« Dense as plutonium

Munzner, T. (2008). Process and pitfalls in writing information visualization research papers. In Information visualization: human-centered issues and perspectives (pp.
134-153). Berlin, Heidelberg: Springer Berlin Heidelberg.
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Miro

Take 5 minutes to think of 1-2 validation strategies that could be applied to your

research problem. Add them to the Miro board.

Together with a person next to you, take 10 minutes pe

choice(s) of validation techniques:
 Are these validation suitable o
« How “useful” are th
- What o

Validation strategies

alidations?

research contribution?

ways could be used to validate?

TYPE 1- DEMONSTRATION

INDIVIDUAL INSTANCES
|: NOVEL EXAMPLES
REPLICATED EXAMPLES
COLLECTIONS
|: CASE STUDIES
DESIGN SPACES
GOING BEYOND DESCRIPTIONS
L How TO SCENARIOS

son to discuss your

WAYS TO CONDUCT USAGE STUDIES
USABILITY STUDIES
A/B COMPARISON
WALKTHROUGH
OBSERVATION
TAKE-HOME STUDIES

ELICITING USER FEEDBACK
LIKERT SCALES

INTERVIEWS

TYPE 3 - PERFORMANCE

BENCHMARK THRESHOLD
BENCHMARK COMPARISON

TYPE 4 - HEURISTICS

CHECKLISTS

DISCUSSIONS
TARGETING
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Tools for thinking about empirical research
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Constructs vs. Operational definition

Construct: Theoretical and latent

concepts that (we expected to) help

explain and predict a phenomenon

Operational definition: A specification
of a procedure to manipulate or measure

an external, observable the phenomenon

Construct validity: How much the
operationalized measurement

correspond to the construct of interest

Intelligence

Cognitive

abilities

Emotional

intelligence




A construct may have multiple facets

Effectiveness: accuracy and completeness with

which users achieve specitied goals.
Efficiency: resources expended in relation to
the accuracy and completeness with which /

users achieve goals @ @
—

Satisfaction: freedom from discomfort, and

positive attitudes towards the use of the

product -
Satisfaction

32 IS0 9241 standard for usability
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A construct may be operationalized in multiple ways

Effectiveness

O

Satisfaction

Accuracy: Number of errors, ratio of errors vs. success
Completeness: Number of tasks solved
Quality: Experts’ score of the outcome of the interactions

Time: Task completion time
Input rate: Keystrokes per minute

Mental effort: Users’ rating of their mental effort,
users’ performance in their secondary task

Preference: Rank preferred interface
Ease of use: Users' rating
Perception of outcome: Users’ rating on sense of success

For more examples, see Hornbaek, K. (2006). Current practice in measuring usability: Challenges to usability studies and research.

International journal of human-computer studies, 64(2), 79-102.


https://doi.org/10.1016/j.ijhcs.2005.06.002

Constructs can be measured or manipulated

Example: measuring mental workload

Mental demand

NASA Task Load Index (NASA-TLX)
Rating on a 100-point range

Physical demand

Temporal demand

Pairwise comparison of subscales’ importance
Performmance

Frustration

Example questions:

Mental Demand How mentally demanding was the task?
‘ Overall task load index
I A T O O I I T O O
Very Low Very High
Physical Demand How physically demanding was the task?

34 Very Low Very High

Hart, S. G. (2006, October). NASA-task load index (NASA-TLX); 20 years later. In

Proceedings of the human factors and ergonomics society annual meeting (Vol. 50, No.

9, pp. 904-908). Sage CA: Los Angeles, CA: Sage publications.


https://doi.org/10.1177/154193120605000909

Constructs can be measured or manipulated

Example: manipulating mental workload

Purpose: Determine how much eye tracking

could be used to estimate mental workload

Manipulation: Asking the driver to remember

single digit number and repeat back verbally
Immediately
Atter another number was presented

After another two numbers were presented

CONVERSATION

Fridman, L., Reimer, B., Mehler, B., & Freeman, W. T. (2018, April). Cognitive load estimation in the wild.
In Proceedings of the 2018 chi conference on human factors in computing systems (pp. 1-9).
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Different theoretical assumptions Section 3 in the paper includes good
explanation of these term and concrete

F.E S estimates the E,E,S predicts the latent examples from HCI

latent usability usability construct
CcO nSt ru Ct Theorising in HCI using Causal Models

Eduardo Velloso Kasper Hornbaek
School of Computer Science Department of Computer Science
University of Sydney University of Copenhagen
Sydney, New South Wales, Australia Copenhagen, Denmark
Effe Ctl'v eness E ffec tiven ess eduardo.velloso@sydney.edu.au kash@di.ku.dk
Abstract interactions, has led to a fragmented landscape where researchers
Although the literature on Human-Computer Interaction (HCI) cat- struggle tf’ build upon each other’s work. This paper ai.ms to benefit
alogues many theories, it offers surprisingly few tools for theorising. the working researcher who wants tools to help think about re-
This paper critiques dominant approaches to engaging with the- search questions. In contrast to the extensive literature on research
ory and proposes a working model for theorising in HCL. We then methods (e.g. [14, 21, 39]) and specific theories (e.g. [12, 57]), there
e - T~ ~ present graphical causal modelling as an effective theorising tool. are few resources on hOW FO theorise in HCI' This paper takes a step
/ 7 ~ This includes a step-by-step guide to building causal models and t<owar.d§ MINIISIng _thls 1ssue by offernlr}g p‘racpcal tools‘for HC¥
\ / o B \ exam]
. : : Usability We ex
\ Usability Efficiency Efficiency \ orcention !
/ / identi
\ \ p p P tation THEORISING
~
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Problem Solution
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Qause of Mediator Ol/.ltCO ¢
interest v of interest

36 Velloso, E., & Hornbaek, K. (2025). Theorising in HCI using Causal Models. In Proceedings of the 2025 CHI Conference on Human Factors in Computing Systems (pp. 1-17).
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Miro

ake 5 minutes to think of one construct and two ways to

operationalize it. Write your thoughts on the Miro board.

It your research doesn’t use empirical validation, do this task as a

thought experiment

Together with a person next to you, take 1Qramutes per person

to discuss:
 Are the operation
« What

lon correspond to the construct?

ner ways to operationalize?

Construct: Theoretical and latent
concepts that (we expected to) help
explain and predict a phenomenon

Operational definition: A specification
of a procedure to manipulate or
measure an external, observable the
phenomenon

Examples:

Effectiveness
AT~

Effectiveness:

e Accuracy: Number of errors, ratio of errors
VS. SUCCEeSS
« Number of tasks solved

Efficiency:
« Task completion time
- Mental effort rating
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Types of research by variable relationships

Descriptive research: constructing an
accurate description of what happened
“Y happened”

Relational research: identify relationships
between multiple variables
“When Y happens, X also happens”

Experimental research: determine causal
relationships between variables
“Y happens because of X”

» Observation: Among 10 teens who play a specific
game, 8 can touch-type. Among 12 teens who did

not play, 2 can touch-type.

» Log number of gaming hours per week and

measure their typing speed. Founc

ad corre

that the higher gaming hours, the
typing speed

nigher t

ation

e

» Randomly assign teens into 2 groups. One group
is assigned to play the game a certain hours per
week, the other not. After 3 months, the typing
speed of the gaming group is higher than the non-

gaming group.



Example: collaboration pattern on google doc

 Data: Interaction traces from 96 Google Docs from
students’ work in a semester

» Researchers group the traces into collaboration

styles

» These styles are then associated with the writing

quality rated by experts

» Some collaboration styles yielded higher writing

quality than others

« Descriptive research: “Y happened”
« Relational research: “When Y happens, X also happens”

« Experimental research: “Y happens because of X”
39 Olsonetal. (2017) How People Write Together Now



https://doi.org/10.1145/3038919

(b) Observer’s view for different update strategies.

e e e s — A M Rieglkime /)
Low
» Collaboration behavior on Google Docs ' a busy street at nightime. Lots of
: people are at the bottom of the shot. The
: . shot
 Different update intervals are presented to o
[It's a busy street at nighttime. Lots of Time
t h e O b S e r\/e rS people are at the bottom of the shot. delay
The...... Update
. . . or strategy
- Observers rate their experience (e.g., ability TE———— Craracir | contlaity
people are at the bottom of the sh......
to follow updates, naturalness) _
I I " | treet at nighttime. Lots o SHMENEE
° ReSUltS lefe rent Strateg |eS ylelded : Iptesc:»apIt':'.'ut':zs?‘/esatthe bottgohm oftht: shot]? ...... delay

different ratings " Manual

It's a busy street at nighttime.......

« Descriptive research: “Y happened”
« Relational research: “When Y happens, X also happens”

Yeh et al. (2024) The Efects of Update Interval and Reveal Method on Writer Comfort in Experlmen’ral research: Y hc:ppens because of X

Synchronized Shared-Editors

40



https://doi.org/10.1145/3613904.3642330
https://doi.org/10.1145/3613904.3642330
https://doi.org/10.1145/3613904.3642330

Goal: Conditions: Three designs
Increase second week retention

I::":‘:L Search Popular Playlists Popular Playlists
Data:
Home
“Only 30% of users “When navigation was “It is becoming a UX best G Browse
can complete tasks changed in a prior test, practice to NOT use a
using current retention went down.” ‘hamburger menu’ () Radio
navigation.” navigation.” '
Your Library
Problem/Opportunity Area:
Navigation
Hypotheses
¥ ¥ Measurement: Second week retention rate
clarify the value of Spotify make it easier to discover
(what Spotify offers) by simplifying features by making the
the information architecture navigation more prominent « Descriptive research: “Y happened”

« Relational research: “When Y happens, X also happens”

King, R., Churchill, E. F., & Tan, C. (2017). Designing with data: Improving the user experience ) Experlmen’ral research: °Y happens because of X

41 with A/B testing. O'Reilly Media, Inc.



Motivation Distribution
A. For using
M1 To have an autocomplete or reduce the amount of keystrokes I make. 86% 6.2%
M2  To finish my programming tasks faster. 76% I 12%
M3  To skip needing to go online to find specific code snippets, programming | 68% 14%
syntax, or API calls I'm aware of, but can’t remember.
B. For not using
M6 Code generation tools write code that doesn’t meet functional or non- | 54% 34%
functional (e.g., security, performance) requirements that I need.
M7 It’s hard to control code generation tools to get code that I want. 48% I 36%
M8 I spend too much time debugging or modifying code written by code | 38% 45%

generation tools.

B Very important Important Moderately important

Slightly important Not important at all

Liang, J. T, Yang, C., & Myers, B. A. (2024, February). A large-scale survey on the usability
47 of ai programming assistants: Successes and challenges. In Proceedings of the 46th IEEE/

ACM international conference on software engineering (pp. 1-13).

Descriptive research: “Y happened”
Relational research: “When Y happens, X also happens”
Experimental research: “Y happens because of X”


https://doi.org/10.1145/3597503.3608128
https://doi.org/10.1145/3597503.3608128
https://doi.org/10.1145/3597503.3608128

Max. concern with
precision of measurement

s . °° = | Real-time A
Low
It's a busy street at nighttime. Lots of
people are at the bottom of the shot. The
shot
or
jt's a busy street at nighttime. Lots of :Te
people are at the bottom of the shot. By
The...... Update
or strategy )
i Character controllability
It's a busy streetat nighttime. Lots of delay
people are atthe bottom of the sh......
or
" Sentence
It's a busy street at nighttime. Lots'of delay
people are at the bottom of the shot.......
High
or g
Manual

It's a busy street at nighttime.......

Your Library

g 6.2%
g 12%
W 4%

Max. concern
with context



Obtrusive
Research
Operations

86%

Unobtrusive
Research
Operations
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Max. concern with
precision of measurement

ddddd

people are at the bottom of the shot

UUUUUU

controllability
ddddd

.......................................

eeeeeeee
ddddd

6.2%
12%
14%

® Max. concern
with context



Max. concern with
precision of measurement

= - o« = | Real-time A
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.|

® Max. concern
with context
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———————————————
Universal Behavior Systems | Particular Behavior Systems
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Strategies for

Empirical research

86%

Obtrusive
Research
Operations

Unobtrusive
Research
Operations

Max. concern with
precision of measurement

.................................. Tt @
""""""""" Laborato ry
\ ~ = EXperiments
=
Judgement
Tas%s I1
111
111
Sample IV
v oufieys
@ Formal
%2;5(2'.' - Theory
Q
O~ O
Q. 7
% o
d%;. 7
9

Universal Behavior Systems

Experimental

Simulations
Field
11 Experiments
|
1
| AV Field
Studies
® Max. concern
with context
Computer
Simulations

————————————————
Particular Behavior Systems

McGrath, J. E. (1981). Dilemmmatics: The study of research choices and dilemmas. American Behavioral Scientist, 25(2),

179-210.

McGrath, J. E. (1995). Methodology matters: Doing research in the behavioral and social sciences. In Readings in Human-

Computer Interaction (pp. 152-169). Morgan Kaufmann.
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Strategies for
Empirical research

Obtrusive
« No single method is Research

Operations

perfect

« Use more than one
research approach to
address the same
question and
triangulate the findings

- Acknowledge
limitations of your
method and point to the
next direction that you

think needed the most ~ Unobtrusive
Research

Operations

Max. concern with
precision of measurement

\ 4

Laboratory
Experiments

Experimental
Simulations

Field

Judﬁement _
S Experiments

Tas

Field
Studies

Sample
Surveys

Computer
%Q‘k Simulations
0
O O
S %o
%, %
%,

———————————————
Universal Behavior Systems | Particular Behavior Systems

¢ Max. concern

with context

McGrath, J. E. (1981). Dilemmmatics: The study of research choices and dilemmas. American Behavioral Scientist, 25(2),

179-210.

McGrath, J. E. (1995). Methodology matters: Doing research in the behavioral and social sciences. In Readings in Human-

Computer Interaction (pp. 152-169). Morgan Kaufmann.



Miro

Take 10 minutes to think of one variable-relationship in your research. * Descriptive research: “Y happened”
« Relational research: “When Y happens, X

also happens™
« Experimental research: “Y happens
because of X

Select an empirical strategy to inspect this relationship.

It your research doesn’t use empirical validation, do this task as a

thought experiment

Max. concern with
precision of measurement

Together with a person next to you, take 20 minutes Derson to OSSL@;%‘;A ‘EXLpaebr?rLa;gtrg Expernent

disCuss:

. Are the selected empirical strate itable to investigate the N et
relationship? Sample N e

« What are stren and weaknesses of this strategy? Are the | * M concerr
weaknesses strong concern for this particular research problem? o | ‘b:f:,) o | S

° at other strategies might be relevant? - Q}O el [ ——



METHODOLOGY MATTERS:

DOING RESEARCH
IN THE BEHAVIORAL
and SOCIAL SCI

JOSEPH E. MCGRA]

Max. concern with
precision of measurement

A L 4
Obtrusive
Research Laboratory Experimental
Operations Experiments Simulations
Judgement Field
Tasks Experiments
Sample
Surveys
Unobtrusive @
Research X
Operations %f‘é . DOMAINS
\Q ————
s, s LEVELS SUBSTANTIVE | CONCEPTUAL | METHOD-
é;} OLOGICAL
" Universal Behavior Systel ELEMENTS Phenomena Properties |Modes of
v Treatment
Figure 1: :
s D s and RELATIONS | Patterns Relations Comparison
omains a Techniques
l'eve{‘\' Of ?OHCEP[S Ongoing Cenceptual { Research
in behavioral and EMBEDDING | systems Systems Strategies
social science SYSTEMS [e.g. (e.g.. (e.g.
human- field laboratory
research. computer theory) experiment)
systems
T — S

49 McGrath, J. E. (1995). Methodology matters: Doing research in the behavioral and social sciences. In Readings in Human-Computer Interaction (pp. 152-169). Morgan Kaufmann.
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summary

Human use
of computing

TYPE 1- DEMONSTRATION

INDIVIDUAL INSTANCES
t NOVEL EXAMPLES
REPLICATED EXAMPLES
COLLECTIONS
|: CASE STUDIES
DESIGN SPACES
GOING BEYOND DESCRIPTIONS
L How T0 Scenarios

e ~
’ \
! Usability
\
~ -

Effectiveness

Improvement
potential

- mEmmm--

l

. Improvement in
-’  problem-solving capacity

Research problem

L Empirical
Conceptual
Constructive

Significance
Effectiveness
Efficiency

SOI ution ~ Transfer

Confidence

WAYS TO CONDUCT USAGE STUDIES BENCHMARK THRESHOLD

USABILITY STUDIES
A/B COMPARISON
WALKTHROUGH
OBSERVATION
TAKE-HOME STUDIES

ELICITING USER FEEDBACK
LIKERT SCALES

INTERVIEWS

Satisfaction

BENCHMARK COMPARISON

TYPE 4 - HEURISTICS

CHECKLISTS
DISCUSSIONS
TARGETING

Max. concern with
precision of measurement

® Max. concern
with context

A 4
Obtrusive
Research Laboratory Experimental
Operations Experiments Simulations
Judgement Field
Tasks Experiments
Sample Field
Surveys Studies
Unobtrusive = | & )
Research 3 ormal omputer
Operations 17”/)5(9"‘.'0 - Theory Simulations
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S,
Y %,
(N 9/5
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Universal Behavior Systems | Particular Behavior Systems

Take 5 minutes to answer debrief questions:

This link is also on the talk webpage:
chatw.ch/research-thinking

Limited-time bonuson  Miro


http://chatw.ch/research-thinking

