
Human
Computer
Interaction
Laboratory

CMSC434
Introduction to Human-Computer Interaction

Week 04 | Lecture 06 | Feb 16, 2016

Formative User Research Methods III

Jon Froehlich

@jonfroehlich

COMPUTER SCIENCE
UNIVERSITY OF MARYLAND



HCIL BBLs: Thursdays, 12:30-1:30PM
This Thursday: Cliff Lampe, Citizen Interaction Design and its Implications for HCI

Cliff Lampe
Professor @ Michigan
Studies Social Media & Interaction

Who went last week?



Assignments

• Grades are out for TA01

–Email (or use Canvas) to communicate with Matt

• Two readings: Design Process and IDEO Method Cards

–Remember: these will be on midterm and quizzes

• IA05 Due Today @ 11:59PM

–Any lingering questions?

• 1st TA02 Milestone Due @ Classtime Thurs, Feb 18th

Use the Calendar feature in Canvas to see all upcoming assignments and deadlines



Self-Organize!
You should be able to go to CMSC434 > People > Groups and setup your IA05 group

OMG, This Worked!!!



Key Learning Outcomes Today

• Last week we focused on observational techniques, 
including in-the-lab, design ethnography, contextual inquiry, 
and using online data sources. 

• Today, we will focus on:

– Surveys

– Interviews

– In-Situ Self-Report/Capture Methods

– Cultural Probes

– Empathy Tools



Hall of Fame Hall of Shame

HoF/S submissions 2x points offer expires next week!



Clingy Website
Source: https://youtu.be/zzBRhALd6IQ



Clingy Website
Source: https://youtu.be/zzBRhALd6IQ
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Surveys Are Good For…

• Gathering information on people’s feelings, thoughts, 
attitudes, and (their understanding of their) behaviors

• Getting feedback on people’s experiences with a product or 
service

• Gathering information on people’s intentions with using an 
application

• Capturing people’s awareness of applications, features, etc.

• Quantitatively comparing trends in the above data

• Acquiring demographic data to contextualize the above

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014



Survey Modalities
The four primary types of survey mediums

Telephone Calls
Think Pew Research. If talking 
to a person, actually becomes a 

type of structured interview.

Paper Mailers
Traditional type of surveying. 

Response rates often low.

In Person
Randomly sample passer-bys

(or only those that stop). 
Shown: exit pollster

Internet
Increasingly, surveys are 

conducted over the Internet. 
My two fav tools: Google Forms 

and SurveyGizmo.



Surveys are Often a Complementary Technique
Employing survey research either before or after using other methods

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014

Start Here
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Running a Survey

1. Research goals and constructs

2. Population and sampling

3. Questionnaire design and biases

4. Review and survey pretesting

5. Implementation and launch 

6. Data analysis and reporting 



Two Types of Survey Questions
The two primary types of survey questions are: closed-form and open-form.

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014

1. Open Form
Asks respondents to write in 
their own answers. Benefits: 

Good for collecting qualitative 
data. Drawbacks: Hard to 

analyze.

1. Closed Form
Responses are restricted to 

predefined selections. 
Benefits: Fast to fill out, easier 
to analyze. Drawbacks: Need 
to know answers a priori, not 

fit for rich qualitative data 
collection  



Four Types of Closed-Form Questions
Four basic types of closed-form questions: single-choice, multiple-choice,ranking, rating

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014

1. Single Choice 2. Multiple Choice

3. Ranking 5. Rating



Rating Questions

To optimize reliability and 
minimize bias, scale points need 
to be fully labeled

Each scale point should be 
equal width to avoid bias 
towards larger response options

Should use either unipolar or 
bipolar scales using standard 
metrics

Are appropriate when the respondent must judge an object on a continuum 

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014

Unipolar scale

Bipolar scale



Some Gotchas!

• Satisficing: occurs when respondents use suboptimal 
amount of cognitive effort to answer questions

• Social desirability bias: respondents answer in a manner 
they feel will be positively received by others

• Response order bias: respondents tend to select options 
towards beginning or end of a closed-form answer set. In 
some cases, can randomly order answers.

• Question order bias: each question has the ability to bias 
each subsequent question/answer. Carefully order questions 
or randomly order them

When writing a survey, you should carefully research limitations in this method

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014



Benefits/Drawbacks of Surveys

Benefits

• Scales relatively easily—with the 

Internet, can collect large 

amounts of data quickly and 

cheaply

Drawbacks

• Do not allow for observation of 

user’s context

• Harder to acquire detailed 

qualitative data

• Cannot ask dynamic follow-up 

questions not thought of a priori

• Difficult to get around self-

selection bias

Source: Mu ̈ller et al., Survey Research in HCI, Ways of Knowing in HCI 2014
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Interviews 

Purpose: Collect detailed information about tasks, 

activities, technologies. Understand the why behind 

activities, rather than the what.

Suitable for relatively small number of people (5 – 30)  

- Shoot for ~12 to reach data saturation, though not 

always feasible

Source: Jullie Kientz, HCDE 581



Interviews 

• Unstructured
Broad questions concerning some general area 

• Structured
Narrow questions concerning specific area 

• Semi-structured
Balance between broad/narrow questions  

• Focus groups
Group discussion around a topic 

Source: Jullie Kientz, HCDE 581



Creating an Interview Guide 

• Who do you need to interview and why? 

• Demographic questions

• Open questions 

• Closed questions 

• Activities 

– Sketching 

– Demonstrations 

• Reliability and validity

• Be careful about leading questions

Source: Jullie Kientz, HCDE 581



Running an Interview

0. Recruitment

1. Introduction 

2. Warm up session 

3. Main session 

4. Cool-off period 

5. Closing session 

Source: Jullie Kientz, HCDE 581



Scenario: You’ve been asked to gather information on the design of a 

patient education system for hospital/doctor's office waiting rooms

Your team has decided to conduct some interviews and to collect data 

with questionnaires. Propose a plan answering these questions: 

– What is the goal of the interview? 

– Who do you need to interview? How many?

– What kinds of questions/activities? 

– List a few specific questions

Source: Jullie Kientz, HCDE 581

Design Activity: Devise an Interview Plan



Benefits/Drawbacks of Interviews

Benefits

• With a skilled interviewer and 

well-planned interview protocol, 

can lead to rich, qualitative data 

source

• Semi-structured and 

unstructured interviews allow for 

dynamic follow-up of 

unexpected content

Drawbacks

• Does not scale easily

• Requires “soft skills”

• May result in social bias

• Relies on self-report (though 

there are methods to combat 

this, e.g., contextual inquiry 

interviews)
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In-Situ Self-Report Methods
In-situ self-report methods have participants record thoughts, feelings, etc. in the moment

In situ, self-report procedures such as the diary method and the 

experience sampling method (ESM) have been used extensively in 

psychology and HCI to capture data on participants’ thoughts, 

feelings, and behaviors as they are experienced. 

An Overview of In-Situ Self-Report

Froehlich et al., 2006

Source: Froehlich et al., An Overview of In Situ Self Report and the MyExperience Tool, 2006
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Another advantage: Many small, 
lightweight reports over time also allows 
us to study temporal phenomena like how 
feelings change over time & gather more 
data per person than traditional surveys



In-Situ Self-Report Example
The Skype call quality feedback dialog box is a great example of ESM

However, in this case, ESM is used as a post hoc method used to evaluate an already existing 
design—triggered after a call. Remember, we want to use it in the formative stages before 
we’ve even begun prototyping designs…



ESM History
Modern ESM credited to Csikszentmihalyi et al.’s investigation of adolescents in 1970s

Paper Diaries
Could be pre-formatted to 
focus on research target

Source: Froehlich et al., An Overview of In Situ Self Report and the MyExperience Tool, 2006; Scollon, Kim-Prieto, Diener, J. of Happiness Studies, 2003

Beeper
Participants carried around 

pre-formatted notebooks 
and filled out sheets 
whenever prompted

Phone Calls
Researchers telephoned 
participants at home at 

random times

Mobile Computers
First PDAs and now 

smartphones. Lots of 
software available!

Time



Four ESM Techniques
1. Interval-Based Recording

• Participants asked to record experiences at recurring intervals

• Times often situated at temporally meaningful times (e.g., end of day) or at set times 
during the day (e.g., every three hours)

2. Event-Based Recording
• Rather than at intervals, participants are asked to record their experiences as a result of 

particular event of interest (e.g., after meals, when feeling anxiety, when feeling craving 
or giving in to craving)

3. Signal-Based Recording
• This method is the most commonly associated with ESM

• Participants asked to report their experiences whenever signaled—e.g., by a phone 
call, a beeper, or more recently a smartphone. Often an emphasis on randomness!

2. Context-Aware Recording
• A computerized method: use sensors to triggers self-report surveys

• Sensor data collected and used to complement self-report data

Source: Froehlich et al., An Overview of In Situ Self Report and the MyExperience Tool, 2006



A Note About Terminology

ESM: Experience Sampling Method

vs.

EMA: Ecological Momentary Assessment

Same thing, just different research communities!



Benefits of Computerized ESM

• Participation can be more accurately assessed. 

–With paper-based ESM, participants could fake or change 

entries post-hoc

• Instant access to data via wireless upload

• Potentially richer, more varied collection of data types

Source: Froehlich et al., An Overview of In Situ Self Report and the MyExperience Tool, 2006



Modern Tools Allow for Rich Collection of Data

Context-Triggered

Source: http://myexperience.sourceforge.net

Audio Recording Pictures/Videos DiagramsContext-Triggered



Benefits of Computerized ESM

• Participation can be more accurately assessed. 

–With paper-based ESM, participants could fake or change 
entries post-hoc

• Instant access to data via wireless upload

• Potentially richer, more varied collection of data types

• Questions can be non-linear and conditional

• Prompts can be context-triggered

• Self-report data can be contextualized with sensor data

• Reduce transcription error

Source: Froehlich et al., An Overview of In Situ Self Report and the MyExperience Tool, 2006



Formative Design Example 
ESM used to gather in situ data on transit habits and feelings about green alternatives



Two Formative User Research Methods
Researchers conducted two formative studies aimed at investigating the respondents’ 

willingness to shift to more eco-friendly transportation, their motivations for driving, and 

reactions to different visual representations of transportation behavior

1. Online Survey (N=73)
2. ESM Study (N=7)

Source: Froehlich et al., CHI2009



Studying Transit Habits with Context-Aware ESM
Researchers used a smartphone-based tool called MyExperience to trigger surveys based on movement



Transit ESM Example Results

18 trips/week

For 73% of car trips, participants indicated that greener 

options existed

Transit mode rationale consistent with other research in 

personal transportation routines (e.g., would take too 

long not to drive, needed car to carry things)

Researchers used a smartphone-based tool called MyExperience to trigger surveys based on movement

Source: Froehlich et al., CHI2009
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Benefits/Drawbacks of ESM

Benefits

• Large amounts of per-person data 

over time. Good for investigating 

temporal patterns

• High ecological validity (“out-in-

the-wild” method)

• Typically fast to fill out per 
questionnaire

• Reduction in memory bias

• Minimizes effect of observer bias

Drawbacks
• High participant burden. 

Traditional ESM studies may 
prompt 7-12 times a day

• High researcher burden. Though 
technology has made it easier to 
conduct these studies, researcher 
effort in setup and maintenance of 
study

• If ESM questionnaires use lots of 
open-form data, analysis cost is 
also high

• Has same/similar drawbacks to 
most other self-report methods



Elicitation Studies

How: Participants capture 

photographs, video, audio 

recordings, or even tangible 

artifacts, which are then used as 

prompts in interviews or other 

post hoc user research.

Why: Lighter-weight than ESM 

typically. Focus of elicitation study 

is to capture media as a prompt.

Diary-type studies that involve capturing media

Source: Carter & Mankoff, When Participants do the Capturing, CHI2005; Dillahunt et al., UbiComp2009

Dillahunt et al. provided 
cameras and notebooks to 
participants for the task of 
“takes pictures of 
objects/scenarios that 
make you think about 
energy use”



Photo Elicitation Study Example
Study Goal: Examine how non-professional energy auditors use thermography to assess their environment. 

Source: Mauriello et al., The Future Role of Thermography in Human-Building Interaction, CHI 2016 workshop

Study Method: 
Participants were given 
”missions” to complete 
each week—i.e., 
themes to prompt 
thermal captures. At 
end of week, 
participants filled out 
an online survey. 

At end of study, 
photos were curated 
and used as prompts 
for interviews.
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Cultural Probes

Cultural Probes allows researchers to 

supplement the understandings developed 

through ethnographic research in situations 

where intrusion and disruption are likely to arise.

Source: Crabtree, Andy, et al. "Designing with care: Adapting cultural probes to inform design in sensitive settings.”, OzCHI2004



Cultural Probes

How: Prepare a set of materials 

(e.g., camera, film, notebook, 

instructions) and distribute it to 

participants within on or across 

many cultures

Why: To collect and evaluate 

perceptions and behaviors within 

and across cultures

Cultural probes share many similarities with the aforementioned in situ methods

Source: IDEO Method Cards

IDEO used cultural 
probes to explore how 
different cultures care 
for their teeth 



Cultural probes are a “rich and varied set of materials that … let us ground [our designs] 

in the detailed textures of local cultures.” Gaver, 1999 (inventor of method)

Cultural Probes

Source: Bill Gaver, Tony Dunne, and Elena Pacenti. 1999. Design: Cultural probes. Interactions, 1999

Gaver’s Cultural Probes of Elderly
Postcards with questions concerning participants’ attitudes to their lives, cultural 
environment and technology.

Maps asking participants to highlight important areas in their cultural environment.

Cameras with instructions asking participants to photograph things of interest to 
them and things that bored them.

Photo Albums asking participants to assemble a small montage telling a story 
about participant’s lives.

Media Diaries asking participants to record the various media they use, when, 
where and in  whose company.

A cultural probe package



Cultural Probes

The probes were part of a strategy of pursuing experimental 

design in a responsive way. They address a common dilemma 

in developing projects for unfamiliar groups. 

Bill Gaver
Professor of Design

University of London

Source: Bill Gaver, Tony Dunne, and Elena Pacenti. 1999. Design: Cultural probes. Interactions, 1999



Cultural Probes

The probes were part of a strategy of pursuing experimental 

design in a responsive way. They address a common dilemma 

in developing projects for unfamiliar groups. Understanding the 

local cultures was necessary so that our designs wouldn’t seem 

irrelevant or arrogant… We wanted to lead a discussion with the 

groups toward unexpected ideas, but we didn’t want to 

dominate it. 

Bill Gaver
Professor of Design

University of London

Source: Bill Gaver, Tony Dunne, and Elena Pacenti. 1999. Design: Cultural probes. Interactions, 1999



These methods help us think differently 
about problems

They help inspire ideas

They help us understand our “users” and 
the potential for technology in new ways

So What?



Cultural Probes

They may seem whimsical, but it would be a mistake to 

dismiss them on that ground: for unless we start to 

respect the full range of values that make us human, 

the technologies we build are likely to be dull and 

uninteresting at best, and de-humanising at worst.

Bill Gaver
Professor of Design

University of London

As quoted in Crabtree, Andy, et al. "Designing with care: Adapting cultural probes to inform design in sensitive settings.”, OzCHI2004
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Empathy Tools

How: Use tools like clouded 

glasses or weighted gloves to 

experience the world as though 

you yourself have the abilities of 

different users

Why: An easy way to prompt an 

empathic understanding for users 

with disabilities or special 

conditions

Though can be superficial, empathy tools help position the designer as the user

Source: IDEO Method Cards

IDEO designers wore 
gloves to help them 
evaluate button designs for 
a home-health monitor to 
better understand 
potential users that have 
reduced dexterity or tactile 
sensation.
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Triangulate!
All user research techniques have limitations.

Use multiple techniques to better understand your 
users and design scenarios

Choose complementary techniques that provide 
both a deep and broad account of user experience



User Resarch Design Activity

With partner, brainstorm about two complementary 

formative user research methods for designing a new 

task list application. You have six months to perform 

the research and provide design recommendations.

Now what if you only had one week to perform your 

user research?

What if you are designing for special populations?
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