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Three approaches to HCI Research

Ethnography Engineering and Design Empirical science
(Look) (Make) (Test)
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Ethnography

= Collect data with different methods, e.g.:
= Observation
" |[nterview

* Code data and find patterns in it
= Create theories that explain the data

" Try to attack the theories by gathering more data
= Leads to stronger theories

k &

@\_I_lte thatdown™
|te thatdown!
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Data collection

" Methods: Observation, interview, participation, logging
" Format: Field notes, video, audio, log files

" Triangulation: use multiple data sources to support an interpretation that
increases the confidence of your conclusion

" From different participants

» From different types of data, e.g., observations, interviews, logs
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The iterative process of ethnographic research

I— Data collection

Analysis New questions

Revised models Convergence on
and theories validated model
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Example

GLASGOW, UK / MAY 4-9
/5 SIGCHI ——

COPYRIGHT & 2019 ACM Advancing Computing as a Science & Profession

Source and full video: https://www.youtube.com/watch?v=0sN2CmmGooM
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Three approaches to HCI Research

Ethnography Engineering and Design Empirical science
(Look) (Make) (Test)

24.04.2025 10



Engineering & Design

» Objective: solve a problem with a solution that works

= Key attributes:
= Compelling target
= Solve a concrete, compelling problem with demonstrated need
= Solve a set of problems using a unifying set of principles
" Explore how people will interact with computers in the future

® Technical challenge
= Requires novel, non-trivial algorithms, or configuration of components

= Deployed when possible
= System is deployed, intended benefits and unexpected outcomes documented
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Example
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Skinput: Appropriating the

Body as an Input Surface

Chris Harrison Desney Tan  Dan Morris

chris.harrison@cs.cmu.edv  desney@microsoft.com  dan@microsoft.com

Carnegie Mellon

Microsoft

Source: https://www.youtube.com/watch?v=g3XPUdW9Ryg
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Three approaches to HCI Research

Ethnography Engineering and Design Empirical science
(Look) (Make) (Test)

24.04.2025 13



Empirical approach

" Begin with casual or informal observation

= Usually comes from personal experience that catches your attention or
raises questions in your mind

= Example: “Cloth has an affordance of pinching. Could this be useful for
interaction design?”

24.04.2025
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Planned Observation

= Collect data to support, refute, or refine the original hypothesis

" Three strategies

= Descriptive research: X happens
= Focus on the current state of each individual variable
= |t finds the what/when/where, not the why/how

= Relational research: X and Y happen together
= Measure two or more variables that exist naturally from each participant

» Experimental research: X causes'Y
= Manipulate one or more variables and observe their effects to other variables

24.04.2025
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Seven research contribution types

" Theoretical contribution

" Methodological contribution
= Survey contribution

" Empirical contribution

= Opinion contribution

= Artefact contribution Most o

WOrkS

/‘/C/+,4/

= Dataset contribution

Wobbrock, J. O., & Kientz, J. A. (2016). Research contributions in
human- computer interaction. interactions, 23(3), 38-44.
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Artefact contributions encompass...

= New systems
= Architectures
" Tools

= Toolkits

" Techniques

= Sketches

=" Mockups

® Fnvisionments

24.04.2025
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Artefact contributions

" Creation of interactive artefacts is at the core of HCI Architectures
= Facilitate new insights / Help envisioning new futures
" New knowledge is embedded in and manifested by artefacts

" Evaluated based on type of artefact
= Often accompanied by empirical studies (not always!)

24.04.2025
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Dataset contributions

" New and useful dataset beneficial for the research community Architectures

= Typically includes an analysis of the characteristics of the dataset Techniques

= Often accompany benchmark tests, new tools or methodological
contributions

= Judged favourably based on the extent to which they supply the research

community with a useful and representative corpus against which to test
and measure

https://www.uio.no/studier/emner/matnat/ifi/IN2020/h22/timeplan/02-hci-methods.pdf
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Literature Review

" Where and how to look for related work?
=" Where and how to store your search results?

* How to integrate the references in your paper?

24.04.2025
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Where to look for related work?

" Google Scholar: https://scholar.google.com
= ACM Digital Library: https://dl.acm.org

Google Scholar

A DIGITAL
N = LIBRARY

ACM



https://scholar.google.com/
https://dl.acm.org/

How to look for related work?

®» Check who cites relevant work

24.04.2025

Google Scholar

Articles

Any time

Since 2021
Since 2020
Since 2017
Custom range...

Sort by relevance
Sort by date

include patents
~7 include citations

B Create alert

embodied flying in vr n

Embodied flight with a drone

A Cherpillod, D Floreano... - 2019 Third IEEE ..., 2019 - ieeexplore.iege.org

Most human-robot interfaces, such as joysticks and keyboards, require training and constant
cognitive effort and provide a limited degree of awareness of the robots® state and its

environmeg died interactions, that is the bidirectional link between the physical ...
7 UYECited by 16 JRelated articles All 6 versions 5P

roF] Fly ash route to low embodied COZ2 and implications for concrete
construction
R Jones, M McCarthy, M Newlands - World of Coal Ash Conference ..., 2011 - flyash.info

This paper addresses the drive to reduce the amount of CO2 embodied in concrete to
achieve durable and sustainable construction and the implications this has for the

construclig - hortcomings of the current methods of specifying concrete are ...
¥ Y Related articles  All 4 versions

Effect of fly ash on the service life, carbon footprint and embodied energy of
high strength concrete in the marine environment

P Nath, PK Sarker, WK Biswas - Energy and Buildings, 2018 - Elsevier

Durability is one of the primary considerations in designing concrete structures in aggressive
environments. This paper presents a study of concretes containing fly ash as 30% and 40%

of the totg ggards to service life, carbon footprint and embodied energy. A simple ...

Y7 DUQCited by 34 JRelated articles  All 3 versions Web of Science: 21 8%

g

Perch to Fly: Embodied Virtual Reality Flying Locomotion with a Flexible
Perching Stance

Y Zhang, BE Riecke, T Schiphorst... - Proceedings of the 2019 ..., 2019 - dl.acm.org

Many studies have proposed different ways of supporting flying in embodied virtual reality

(VR) interfaces with limited success. Our research explores the usage of a user's lower body

to suppori S ggnotion control through a novel” flexible perching”(FlexPerch) stance ...

7r DUQCited by 6 Jelated articles All 3 versions 99

[PDF] ieee.org

[pDF] flyash.info

[PDF] curtin.edu.au

[PDF] acm.org
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How to look for related work?

= Check list of references and related work section

Virtual Reality

24.04.2025

DIS 19, June 23-28, 2019, San Diego, CA, USA

Perch to Fly: Embodied Virtual Reality
Flying Locomotion with a Flexible Perching Stance *

Yaying Zhang, Bernhard E. Riecke, Thecla Schiphorst, Carman Neustaedter
School of Interactive Arts and Technology, Simon Fraser University, Surrey, Canada
{yayingz, berl, schiphorst, carman} @sfu.ca

RELATED WORK

3D Locomotion Technigue Studies

Embodied VR flying locomotion, is a kind of 3D
locomotion. There are three primary goals of 3D
locomotion: exploration, search and maneuvering |7], [£]. In
exploration, a user locomotes to gather information in the
environment, or just locomotes for fun in a joyful or
stimulating VE. Search is when the user has a specific target
to locate in the VE. Maneuvering refers to a precise
perspective control over a target. This may happen when the
user observes an object at a different angle, in order to gain
more knowledge of it. Each of these three goals may require
different technigues to be most effective [B].
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399-400.
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Where and how to store your search results?

= Zotero: https://www.zotero.org

* Mendeley: https://www.mendeley.com

e0e Zotero
s | @B~ Q@ ) T K Q Q- Al Fields & Tags L
» (3 My Library Title Creator a2
» 5 CapStones and ZebraWidgets: sensing stacks of building blocks, dials and sliders on capacitive touch screens Chan etal.
& Group Uibraries » 5 CapWidgets: tangile widgets versus multi-touch controls on mobile devices Kratz et al
> (3 ARnatomy &' CLAW: A Multifunctional Handheld Haptic Controller for Grasping, Touching, and Triggering in Virtual Reality Choi etal.
> e » 5 Do tangible interfaces enhance learning? Marshall
b 5 Does It Feel Real? Using Tangibles with Different Fidelities to Build and Explore Scenes in Virtual Reality Muender et al,
L [ EesTib » 5 Flexibles: Deformation-Aware 3D-Printed Tangibles for Capacitive Touchscreens Schmitz ecal.
>[5 BikevR » & Normaltouch and texturetouch: High-fidelity 3d haptic shape rendering on handheld virtual reality controllers Benko et al
> [ FiWR b 5 PUCs: detecting transparent, passive untouched capacitive widgets on unmadified multi-tuch displays Voelker et al.
» [ INs-Bibliothek » 5 Smartskin: an infrastructure for freehand manipulation on interactive surfaces Rekimoto
» [ INs-publications » | TanGi: Tangible Proxies for Embodied Object Exploration and Manipulation in Virtual Reality Feick etal.
>[5 LUMICONS ' Tangible VR: Diegetic Tangible Objects for Virtual Reality Narratives Harley et al
» (3 PianoScroll #" TouchMover 2.0 - 3D touchscreen with force feedback and haptic texture Sindlair et al
. 4" TouchMover: actuated 3D touchscreen with haptic feedback Sindlair et al
» [3) QuantiBike
[@ understanding virtual reality: interface, application, and design Sherman and Craig
> 4 VirtualBricks: Explaring a Scalable, Modular Toalkit for Enabling Physical Manipulation in VR Arora et al

Computer Science - Human-Computer,

H.5.2 Human-computer interaction
Mens-computer-interactie
Virtual reality  Virtuele werkelijkheid

Q =

24.04.2025


https://www.zotero.org/
https://www.mendeley.com/

How to integrate the references in your paper?

.' Zotero File Edit View Tools Window Help

[ ] @ Zotero
s @B~ © -~ /o &~ | &~ B
» [ My Library Title

b & CapStones and ZebraWidgets: sensing stacks of building blocks, dials and sliders on capacitive touch sc...
£ Group Libraries > & CapWidgets: tangile widgets versus multi-touch controls on mobile devices
> (=) ARnat & CLAW: A Multifunctional Handheld Haptic Controller for Grasping, Touching, and Triggering in Virtual R...

natom
Y P & Do tangible interfaces enhance learning?
» [T BikeAR . . . _ ,

P & Does It Feel Real? Using Tangibles with G Reality Narratives Ha
> [ Bikes4Kids P & Flexibles: Deformation-Aware 3D-Printe;q Sir
> (2 BikeVR » & Normaltouch and texturetouch: High-fidj,  Format: BibLaTeX bir
» [Z) BroomBroom » & PUCs: detecting transparent, passive unt| th
» [ INS-Bibliothek > & Smartskin: an infrastructure for freehang Translator Options i\r{
» (T3] INS-Publications > TanGi: Tangible Proxies for Embodied Ol

. . _ . . Export Notes

» () LUMICONS & Tangible VR: Diegetic Tangible Objects f
> @ PianoScroll & TouchMover 2.0 - 3D touchscreen with f Export Files
> &= VRTangibles & TouchMoveT’. act.uated 3D-t0m-:hscreen W Use Journal Abbreviation

Sync 1ding virtual reality: interface, ¢

tks: Exploring a Scalable, Modu Character Encoding:
New Collection...
Unicode (UTF-8)

New Saved Search...

Export Library... Cancel
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How to read a scientific paper?

= Read the title, determine your interest

= Skim the paper and identify its structure

" For empirical research, IMRD structure is popular: Abstract, Introduction, Methods,
Results, and Discussion

" Read abstract: motivation, research problem, methodology, some results &
conclusion

= Jump to figures: identify experiments and results
= At each point you decide whether to continue, store it for later, or discard it

= See: ‘How to Read a Scientific Article” (Purugganan & Hewitt 2004) for more
details

24.04.2025 31



How to read a scientific paper?

" Introduction
" Purpose: create interest, clarify the domain, “shortest path to the problem”
= Common knowledge statement (broad)
= What is known about the topic
" What is not known
= What question the authors asked and answered (specific)

= Related work
= Similar work and base knowledge
= Clarifies delta to existing works

24.04.2025
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How to read a scientific paper?

= Methods

= What experiments were done
= \What variables were considered

" Results (objective)

= Statements of what was found (from observation & data analysis), and reference to
the data in figures and tables

® Discussion

* Show how results (don’t) answer your guestion
" |dentify unexpected findings

24.04.2025
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Ask yourself questions while reading

" WWhat specific problem does this research address? Why is it important?
" |s the method used a good one? The best one?

" What are the specific findings? Am | able to summarize them in short?
" Are the findings supported by persuasive evidence?

" |s there an alternative interpretation of the data that the author did not
address?

" How are the findings unique/new/unusual or supportive of other work?
" How do these results relate to the work | am interested in?

24.04.2025
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Example: Title and Abstract

HeadReach: Using Head Tracking to Increase Reachability

on Mobile Touch Devices

ABSTRACT

People often operate their smartphones with only one hand,
using just their thumb for touch input. With today’s larger
smartphones, this leads to a reachability issue: Users can no
longer comfortably touch everywhere on the screen without
changing their grip. We investigate using the head tracking
in modern smartphones to address this reachability issue. We
developed three interaction techniques, pure head (PH), head
+ touch (HT), and head area + touch (HA), to select targets be-
yond the reach of one’s thumb. In two user studies, we found
that selecting targets using HT and HA had higher success
rates than the default direct touch (DT) while standing (by
about 9%) and walking (by about 12%), while being moder-
ately slower. HT and HA were also faster than one of the best
techniques, BezelCursor (BC) (by about 20% while standing
and 6% while walking), while having the same success rate.

Paper: https://hci.rwth-aachen.de/publications/voelker2020b.pdf

24.04.2025
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Related work

" Builds a full picture of the state-of-the-art
" There is no bad or useless work done before
" |[dentify main pillars of the previous work

" Be clear and specific where your research will advance the state-of-the-art

24.04.2025
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Example: Related wo!

2 RELATED WORK

Scope of
the SOTA

Vibrotactile navigation. Tactile feedback on a bicycle
has been primarily used to convey navigational cues. For
example, Tacticycle [24, 25] explored vibrotactile naviga-

Pillar 1 tional cues on the handlebar for exploratory bicycle trips.
Further empirical investigation by Bial et al. [3] has shown
that the tactile signals on the hands can be recognized 87.4%

24.04.2025

of the time under the driving condition. Commercial prod-
ucts, such as SmartGrips?, have leveraged this finding to
represent turn-by-turn navigation for cyclists through vi-
brotactile grips. These handlebar grips vibrate on the side a
cyclist is supposed to turn.

In addition to vibrotactile feedback on a bicycle, researchers
have also explored on-body vibrotactile cues for navigation.
Similarly to handlebar vibration, Steltenpohl and Bouwer [29],
Tsukada et al. [32] and Ferscha et al. [12] have utilized a vi-
brotactile belt around a waist to convey eight directional cues.
In particular, Steltenpohl and Bouwer [29] showed that their
Vibrobelt was successful in guiding the cyclists though un-
familiar routes. However, cyclists were better at navigating
using the visual system. They were also better at recalling
the route and showed a higher contextual understanding,.
Since vibrotactile feedback was shown to be an effective
method for conveying spatial information for adult cyclists,
we aim to investigate its suitability for child cyclists.

Light-based navigation. Various commercial systems
have explored on-bicycle visual navigation systems. For ex-
ample, Smarthalo® utilized LEDs in a circular configuration
on a bicycle’s handlebar to encode direction and distance.
Another product called Hammerhead* used directional LEDs
in the middle of a handlebar to indicate turn-by-turn nav-
igational signals. However, since both these systems are
commercial products, they lack an empirical evaluation of
their effectiveness.

Helmets are one of the most commonly used [15] cycling
accessories and are also mandatory in many countries [19].
Researchers have used helmets to show visual information to
riders. Tseng et al. [31] investigated a peripheral LED-based
navigation system through an LED-strip on the front side of
a helmet above the eyes. They showed that riders could use
the system for navigation without introducing additional
distractions. Since visual feedback above the cyclists’ eye
is independent of head movement and utilizes peripheral
vision [31], we aim to investigate the suitability of such a

visual navigation aid for child cyelists.

We are encouraged by recent work [21] that has shown the
applicability of multimodal feedback to present warnings to
avoid car-to-cyclists collisions, specifically for child cyclists.
They found that multimodal feedback drastically reduced
the number of accidents in the simulated environment. In
our paper however, the overarching goal is to support child
cyclists with a simple, non-distracting and understandable
navigation system, using different unimodal signals.

Summary and a research gap

Pillar 2

Pillar 3

38
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Writing Research Questions

Research question:

A statement that describes or explains a relationship between or among variables
and is a proposal to be tested.

Therefore, need to identify variables and research question for your observation.

What are variables?

Characteristics or conditions that change or have different values for different
individuals.

24.04.2025
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Writing Research Questions

Questions Should Have Complex Answers (not just yes/no)

Bad: Does owning a pet improve quality of life for older people?

Good: In what ways does owning a pet improve quality of life for older people?

Good Research Questions Need Focus (not too generalized)

Bad: Does medication help alleviate attention deficit hyperactivity disorder (ADHD) symptoms? And do kids need more exercise?

Good: How effective are the various types of medication in treating elementary students with ADHD?

Questions Should Be Specific and Precise

Bad: How do artificial sweeteners affect people?

Good: How does aspartame affect elderly women older than 70 who suffer from migraines?

24.04.2025
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Research Question Checklist

Is it an open-ended question?
Is it appropriate in scope? Focused and narrow enough for your project or paper?
Does it suggest factors that can be measured?

s it relevant to my audience?

U O 0O 0O DO

Is answering the question manageable, and can | find and access enough documents,

statistics, or persons to provide information to develop and support my ideas?

[ Isthe topic of interest to me?
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sSummary

" Three approaches to HC| research
" Ethnography
= Engineering
" Empirical science

= Seven types of HCI contributions

= | iterature review

" How to read a scientific publication
" How to write related work

" How to write research questions
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