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“Research Methods

in Human-Computer Interaction”

RESEARCH METHODS IN
HUMAN-COMPUTER
INTERACTION

Second Edifion

m Jonathan Laxar | Jinjuan Heidi Feng | Harry Hochhelser

[Second Edition]

by Jonathan Lazar,
Jinjuan H. Feng,
Harry Hochheiser

(Morgan Kaufmann
Publishers, 2017)

https://www.sciencedirect.com/book/9780128053904/
research-methods-in-human-computer-interaction



“Research Methods

in Human-Computer Interaction” (2)

RESEARCH METHODS IN
HUMAN-COMPUTER
INTERACTION

Second Edition

m Jonathan Lazar  Jinjuan Heidi Feng | Harry Hochhelser

Table of Contents

1 Introduction to HCI Research
2 Experimental Research
Experimental Design
Statistical Analysis

Surveys
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Diaries

7 Case Studies

8 Interviews and Focus Groups

9 Ethnography

10 Usability Testing

11 Analyzing Qualitative Data

12 Automated Data Collection Methods
13 Measuring the Human

14 Online and Ubiquitous HCI Research
15 Working with Human Subjects

16 Working With Research Participants With Disabilities

https://www.sciencedirect.com/book/9780128053904/
research-methods-in-human-computer-interaction
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History of HC| Research

 The first HCI conference was held in 1982

» But other work was going on before 1982
— Conferences such as HFES
— Books such as “Software Psychology”
— Work at governmental agencies (e.g. SSA)
— “Office automation” research

« The name “human-computer interaction”

or “computer-human interaction” was first
applied to the 1982 conference




Why was HCI needed?

 In the late 1970s and early 1980s, there
was a shift:

— From large computers in secured rooms,
operated only by engineers

— To small computers, operated by people
without a technical background, in homes and
workplaces

« Ease of use, the human side, user
acceptance, all became more important!




Changes in HCI research

The main topics of HCI have shifted over
time:

1980s

— Word processing and database interfaces
1990s

— Web usability, e-mail, groupware

2000s

— User-generated content, tagging, social
networking




HCI| Research

 HCI research is at the intersection of rigor
and relevance

— There must be a good base of theory, and the
research methods must be rigorous

— There must be practical implications, simply
iInfluencing theory is not sufficient
 Historically, HCI| work has focused on
practical results that improve the quality of
lite




HCI| Research

« HCI research involves a number of
different disciplines:

— Computer science
— Management
— Cognitive psychology
— Library science
— Communication
— Design
e |It’' s always going to be complex, and there
will always be many different approaches




Measurement in HCI

* There are many different approaches to
measurement

 The traditional measurements are:

— Task performance, time performance, and user
satisfaction

 Those measurements do not accurately
measure:
— Why people no longer use an interface

— Discretionary use for enjoyment (e.g. YouTube)
— Emotion and trust




New forms of measurement

A feeling of community?

Emotion?

Enjoyment?

Physiological measures (EEG, EMG)?
Lower carbon footprint?

Satisfaction from accomplishments in gaming or
In virtual worlds?

Ease of use and enjoyment of new forms of
technology can be challenging to measure



Triangulation

No data collection method will be perfect

It is important to have multiple
researchers, using multiple methods,
iInvestigating the same phenomenon

We call this triangulation
One paper # scientific truth

Different researchers, different methods,
all coming to the same conclusion,
THAT' S when you find consensus



Consensus in research

* Many core questions in HC| remain
unanswered
— What is the minimum number of people
required for usability testing?
* Or the answers change over time due to
changing technology

— What is the biggest frustrations for users on
the web? (download speed? Viruses?
Browser compatibility?)




Consensus In research

e One area where there is clear consensus
In the HCI research:

— Broad, shallow tree structures (c) in
iInformation spaces are superior to narrow,
deep structures (a and b)

AN AMNEER

— Multiple researchers and methods have
established this




Inherent conflicts in HCI

* HCI research is complex
* There often is not one optimal solution

* There are trade-offs and multiple
stakeholders with conflicting goals
— Users prefer consistency over change

— Often, there is a trade-off between usability
and security (the highest ease of use would
be with no security, which isn’ t possible)

— HCI research can be hard to cost-justify




Interdisciplinary nature

« HCI research involves many disciplines:

— Human factors, engineering, psychology
(were heavily involved from the start)

— Art and design, library and information
science (very involved right now)

« Each discipline has a tradition of research

methods

e These methods are modified for use in
HCI research, some new ones are created



Interdisciplinary nature

* We have a long history of controlled
studies in laboratories measuring task and
time performance from psychology and
engineering

* As new technologies are developed
iInvolving communication, socializing and

emotion, we need to modify and use
methods from the social sciences

 New approaches to research, and multi-
method research, is needed




Interdisciplinary research

* Interdisciplinary research can be
challenging

— Focus on journals vs. conferences

— Single author vs. group author publications
— Focus on theory vs. applied, practical work
— Focus on grant money vs. anti-grant money
— Some disciplines are very self-reflective

— Even the appropriate attire varies

» This is true even if all disciplines call
themselves “HCI researchers”




Different Focus on each step

 Different disciplines may focus more on one
step of the research process than others
— Theory
— Research Methods
— Participants/context
— Statistics/analysis
— Implications for interfaces

* We expect this comment to be somewhat
controversial, but based on our experience,
we believe strongly that it is true



Communicating your ideas

You need to be familiar with research
methods from different disciplines

Know what the “sensitive spots” are from
other disciplines

You need to communicate your results in a
way that others can understand

People from other disciplines will be
reviewing your paper or your grant

Be prepared to answer: “why did we use
method X instead of methods Y or Z?”



Research and Usability Testing

* |s usability testing the same as research?

 The methods used in UT and research can be
the same (experimental model, task and time

measurements, lab setting)

e The GOALS of UT and research are often

different:

— UT: find and fix flaws in specific interfaces, using any
method needed, and few users

— Research: larger number of users, results that can be
generalized

— For more information on differences, see chapter 10
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“Knowledge Navigator” (Apple, 1987)
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“Tangible Bits”
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“I-O Brush”

1/O Brush

Ryokai & Marti
MIT Media Laboratory (C) 2005
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Luis von Ahn (CMU)

TuE Luis VON AHN
AWESOME CLASSROOM

MADE PossIBLE THROUGH THE GENEROSITY OF

Luis A. VON AHN SC803,05




. “Massive-scale online collaboration”
by Luis von Ahn (video)
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https://www.ted.com/talks/
luis_ von_ahn_massive scale online collaboration?
language=en
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Sweep Signal
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SVM
Classifier
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Results
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“Touch & Activate: Adding Interactivity to Existing Objects
Using Active Acoustic Sensing”,

Makoto Ono, Buntarou Shizuki, Jiro Tanaka, UIST201 3.

Touch & Activate: Adding Interactivity to Existing Objects
using Active Acoustic Sensing

Makoto Ono, Buntarou shizuki, and Jiro Tanaka
University of Tsukuba




HCI#

- HCHREDHEE L5
« Research Methods in Human-Computer

Interaction
—  Chapter 1- Introduction

- HCID3EE:
E's3> (Vision) :
Knowledge navigator (Apple)
Tangible bits (AF #4)
714717 (Idea)
reCAPTCHA, Duolingo (Dr. Luis von Ahn)
72 =vw 2 (Technical skill) :
Touch & Activate (=5 = AL\ =H)




KD



