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Today, we will look at different ways to understand users and gathering 
requirements for designing products and services
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Human-Centered Design Process shows an ideal process for designing a 
product or service

Produce Design Solutions

Specify Context of Use

Specify RequirementsEvaluate Designs

System satisfies 
specified

requirements
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The design process is rarely linear



Parts of these slides are revised versions of the referenced books and slides

• Interaction Design: Beyond Human-Computer 
Interaction, Helen Sharp , Yvonne Rogers, 
Jenny Preece

• About Face 3.0: The Essentials of Interaction 
Design, Alan Cooper and Robert Reimann

• The Usability Engineering Lifecycle: A 
Practitioner's Handbook for User Interface 
Design, Deborah Mayhew

• Lazar, J., Feng, J. H., & Hochheiser, H. (2017). 
Research Methods in Human-Computer 
Interaction. Morgan Kaufmann

• Vorlesung Mensch-Maschine-Interaktion, LMU 
München - Prof. Dr. Andreas Butz und Richard 
Atterer

• Vorlesung Mensch-Maschine Interaktion, 
University of Oldenburg - Prof. Dr. Susanne 
Boll



There are multiple reasons why we should understand the use context and 
requirements 

Understand as much as possible 
about users’ tasks and contexts

Create a set of requirements

Higher success factor

Increasing acceptance and 
satisfaction

Reduce costs

What are we doing? Why are we doing it?



The cartoon How IT-Projects really work provides a reminder of what we don’t 
want to do in our design projects





There are many types of data that one can collect and analyze
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Quantitative data
Things that you can 
count. For example: 
categorical, nominal, 
ordinal, interval, 
ratio data

Qualitative data
Data that cannot 
(directly) be 
quantified. For 
example: verbal 
description,
describes the 
attributes, 
characteristics, 
properties, …

Subjective data
Data based on 
personal opinions, 
interpretations, 
points of view, 
emotions and 
judgment
For example, rating 
scales, many types 
of qualitative data

Objective data
Obtained through 
measurement.
For example, task 
completion time, 
number of key 
presses



One way to find out what people like is to ask them: User Surveys
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Questionnaires Interviews Focus groups



Steve Jobs said that Henry Ford said that “If I’d asked the people what they 
wanted, they would have said, a faster horse.”

Source: A Faster Horse: https://thebaffler.com/latest/a-
faster-horse-featherstone
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This is was never likely said by Ford

Apple itself relies on feedback for 
their products before release (if only 
by those inside Apple)

Donald Norman and Bruce “Tog” 
Tognazzini worked at Apple and 
both advocate for user involvement



A structured survey to collect quantitative or qualitative data

• Instrument consisting of a series of questions
• Often designed for statistical analysis
• Questionnaires can include

– “yes” and “no” checkboxes
– Checkboxes with many options
– Likert items (e.g. 5 or 7 point scales): not agree O O O O O fully agree
– Open questions
– ...

• Online questionnaires
– Very efficient
– Not everyone can participate!



Questionnaires have positive and negative sides

Pros
• Time and cost efficient, large samples 

possible
• Flexible about the investigated aspect, 

e.g., attitude, values, beliefs
• When they are standardized, they are 

relatively free from several types of 
errors and can be compared

• They are relatively easy to administer
• Some aspects can be quick to analyze

Cons
• Difficult to come up with the right 

questions
• Results depend on subjects’ motivation, 

honesty, memory, and ability to respond.
• Errors due to non-response may exist: 

people who choose to respond on the 
survey may be different from those who 
do not respond, thus biasing the 
estimates.

• Getting a representative sample can be 
difficult



There are several kinds of interviews

Structured
• All questions are decided 

ahead of time
• Specific information 

required from interview
• No additional or follow-

up questions
• Requires low interview 

skills 
• Easy to analyze

Semi-structured
• Some specific questions 

and topics planned
• Some information 

required but also open 
for exploring context

• Possibility for additional 
or follow-up questions

• Some interview skills 
required

• Medium difficulty to 
analyze

Open
• The questions are based 

on context or broad 
theme

• No specific information
• Can develop based on 

what happens in the 
interview

• Requires good interview 
skills

• Difficult to analyze



Interviews have positive and negative aspects

Pros
• Simple, efficient and practical way of 

getting data about things that can‘t be 
easily observed (e.g. feeling and 
emotions)

• High validity (in depth information and 
meaning behind actions may be revealed

• Complex questions and issues can be 
discussed / clarified

• Easy to record interview

Cons
• Dependent on skill of the interviewer
• Interviewer may give out unconscious 

signals influencing answers
• Difficult to analyze and generalize, 

specifically if interview is unstructured
• Time consuming for the interviewer and 

interviewee



• Goal: 
– Investigation of customer – consultant interaction to identify potential features for online construction financing

• Method
– Semi-structured Expert Interview

• Preparation of central questions for the semi-structured  interviews
– Which kind of clients do you advise regarding construction financing?
– Which phases do clients run through, starting from the first counseling interview and ending with the repayment? 
– Which questions do clients have?
– Which previous knowledge should a client 

ideally have when he turns to you for advise?
– How do clients take along the information?
– Where do you see the potentials of a website 

that supports your counseling?

• Preparation of a standard informed consent form

Interview Example: Expert Interviews



• Procedure
– 7 interviews with experienced consultants from a regional bank

– Venues: Different branch banks

– Duration: 90-120 min. each

– 1 moderator, 1 minutes writer

– Written transcript, voice recording as backup

• Lessons Learned
– Many additional insights, e.g. 

• Into the subject‘s mental model regarding construction financing

• Into the way of how the consultants do a counseling interview (e.g. draw sketches)

– Interviews helped a lot to understand the largely unknown domain

– Not many new insights after the 4th/5th interview

Example: Expert Interviews, Procedure and Experience



Interview Example: Structured Face-to-Face Interview



Interview Example: Structured Face-to-Face Interview



Interview Example: Structured Face-to-Face Interview



Things to remember about interviews

• Preparation, preparation, preparation

• Respect the people you are interviewing – they are giving you their time

• Have a data collection method

• It’s easier to do with a friend

• Give your interviewee time to think

• Never push an interviewee too far

• Take time to nod



• Informal group gathering
– 6 to 12 people
– Focus on a specific topic
– Group discussion as means of communication

• Why?
– Generating ideas for a new product or a product improvement
– Comparison of two or more candidate designs for a product
– Explore and generate a hypotheses for a following study

• What?
– Gather qualitative data from a group of people
– Get indication how people think and feel
– Collecting opinions, attitudes, feelings, perceptions, and ideas
– Get examples and rich descriptions
– Understand why people act or react in a certain way

Focus groups are a way of interviewing multiple people at once



• Selecting people for a focus group
– Balance between similarity and productive heterogeneity
– Do not set up a group where everyone has the same views
– Diversity is useful, most of the time
– In general, do not mix people that are at different levels in company hierarchy
– In general, do not mix people that have very opposite views
– Too small groups do not generate a discussion, too large groups make it hard to involve all participants 

• Consider having different focus groups to get information from different angles 
– One with managers and one with sales staff 
– Embrace different stakeholders and, perhaps, mix them
– An opportunity for people to meet in a new context

• Expected group dynamics and behaviour should allow a constructive discussion

Creating a Focus Group



• Organize an appropriate location and time slot (1-3 hours) 
– Unobtrusive audio/video recording facilities 

• Prepare a set of open-ended questions and discussion points
– 4 to 10 questions

• Set questions that to allow group dynamics and spontaneity 

• Remember about data collection

• Invite participants individually and explain the concept of the focus group and its purpose

• Prepare material that makes the discussion more tangible 
– e.g. product prototypes, concept video

• A detailed time plan is really helpful

Planning a Focus Group Discussion



• Moderator keeps the group focused and the discussion moving

• Start with an introduction and a warm-up exercise

• Explain the rules of the discussion (e.g. confidentiality)

• Start with simple non-controversial questions

• Pose open-ended questions

• Avoid asking question that lead to specific answers

• Allow for diverse opinions and for equal opportunities in the discussion

• Encourage each participant to express their own point of view

• Consensus between participants is not required

• Capture or record the session (video, audio, note taking)

Running a focus group session



Focus groups have advantages and disadvantages

Pros
• Wide range of information
• In-depth information (why user …)
• Good at gaining a consensus view and / 

or highlighting areas of conflict
• Possibility to explore related topics or go 

into more detail
• Cheap and easy to do 

Cons
• Sampling of participants is not random 

nor representative
• The moderator plays a significant role 

and can influence the results
• Can be dominated by individuals
• No quantitative information can be 

gathered
• Findings can not be generalized
• Bears the cultural context of a corporate 

meeting



• Goal: Gather ideas, concerns and opportunities of food 
augmentation

• Method:
– 3 groups, 20 participants in total

– Introduction & warm up

– Brainstorm food + information ideas individually and explain them

– Discuss pros & cons in teams and explain them

– Group discussion about added value, concerns, general remarks

• Analysis
– Transcribed everything (post-its & audio recording) and combined with notes

– Qualitative analysis
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Example: Food Augmentation



You can observe people to understand their needs and the use context
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Structured Observation Video Observation Sensor-based Observation

Diary study Contextual Inquiry



Ethnographic Studies—Introduction

Important note

We are actually talking about

ETHNOMETHODOLOGICAL STUDIES

i.e., studies inspired by ethnography and adopting its 
methodologies

We will call them ethnographic
for simplicity.



Ethnographic Studies are Method to observe humans in social settings and 
activities

• Aims to reveal implicit knowledge
– Understand behaviours

– Users often don‘t see the importance of familiar actions

– They don‘t comment on them in interviews or other data gathering
methods

• Ethnographers immerse themselves in the users‘ environment
and participate in day-to-day work

Image from: 

http://en.wikipedia.org/wiki/File:Bronis%C5%82aw

_Malinowski_among_Trobriand_tribe.jpg



• Traditional ethnographers immerse into other cultures over a extended period (weeks, month, years) and 
thereby study and understand the culture

• Ethnographic observations in HCI are a means of data collection
• Usually observing potential users (typical users) over a period of hours, days, or weeks. Include critical times 

(e.g., shift change)

• Goal
– Acquire information that is required to create user interfaces and interaction mechanisms

• Risk
– Misinterpretation of observations (often due to a lack of insight)
– Changing people's behavior, disrupt processes
– Overlooking / missing important facts

• Some problems occur infrequently – if you can not observe them conduct interviews

Ethnographic Observation in HCI



There are many ways to gather data in ethnographic studies

Paper and pencil
• Cheap and easy 

but unreliable
• Make structured 

observations 
sheets/tool 

Computer logging
• Reliable and 

accurate
• Limited to actions 

on the computer
• Include 

functionality in 
the 
prototype/product

Audio/video and 
sensor-based 
recording
• Including audio & 

still picture
• Cheap and easy
• Creates lots of 

data, potentially 
expensive to 
analyze

• Good for 
review/discussion 
with the user

User 
notebook/diary
• Request to user to 

keep a diary-style 
protocol



• Observation sheet

• Electronic Version

Paper & Pencil



• Capturing behavior and context with 
cameras

– Provide moving pictures of regions important for 
a task

– Provide information about the user context

• Following a user with a camera
– Captures everything, even details you haven’t 

considered before your observation

– Can be obtrusive, which might lead to 
behavior change user behavior when the subject 
feels be observed obtrusively 

– Attracts attention of passing-by peoples and 
might change their behavior

Video Observation

What is 
she doing?



• Camera attached to the user may be useful
– Many cameras = many perspectives = many information

– Neck-lace camera, camera embedded into glasses, etc.

– Allow the observer to see “through the eyes” of the user

Video Observation

Microsoft SenseCam

Video Glasses



Video Observation

• Analysis of raw material is very time consuming! 
– Multiple hours for 1h recording

– Automatically annotate video recordings (E.g. time stamps, possibly triggered by events) 

Watch whole video Annotate with the help of a software

+ =

Data



Sensor-based Observation

• Sensors
– Provide a truly objective measure

– Sensors are everywhere (think about mobile phones, sensors in home automation, etc.)

– Sensors emerge into the background (i.e., they are pervasive), thus they are quite unobtrusive

• Examples
– GPS (location, orientation, …)

– Accelerometer (activity, device posture, …)

– Microphone (environmental noise level, …)

– Camera (is the user looking on the display, …)

– Key-/Touch-Logger (interaction patterns, …)

– Device State (which App is running, charging, …)

– Etc.



What do people do in control rooms?

• Some students want to study SBB control rooms

• What could they do?
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Europäisches Raumflugkontrollzentrum
(ESOC), Kontrollraum der ESA in Darmstadt
(Photo by Jürgen Mai CC BY-SA 3.0-igo)



Diary studies can be a great way to gain insight of how they use a product or 
service

Asks people to keep a diary, or journal, of their 
interactions with a computer system, any significant 
events or problems during their use of a system, or other 
aspects of their working life. 

A diary typically asks a user to record the date and time 
of an event, where they are, information about the event 
of significance, and ratings about how they feel, etc. 

An interesting alternative for making diary entries is to 
give users a tape recorder (or a mobile phone...) and a 
list of questions, so that users don’t need to write things 
down as they encounter them.



There are several different ways to conducting a diary study

• Provide participants with pen and paper to record their entries

• Provide participants with alternative means to record data
– eMail address

– voice recorder

– photo camera

– camcorder

• Provide a semi-structured format for recording entries
– Highly structured formats can prevent recording unanticipated events

– Unstructured formats might confuse: „How should I record my events?“

• Diary study should be followed up by in-depth interviews with participants



Diary study example: Jusfone
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There are advantages and disadvantages of doing diary studies

Pros
• Cheaper than location-based 

ethnography
• Long term observation
• Very good to investigate context of use

Cons
• Depends on the users’ motivation (might 

decrease early)
• Hardly to find out, if diary is complete or 

what is missing (not very reliable)
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Contextual inquiry is a way combination of ethnographic observation and an 
interview



44



45

Contextual inquiry has advantages and disadvantages

Pros
• Requires less preparation
• Good for initial inquiries
• Enables capturing the user’s account of 

artefacts
• Usually requires just one researcher

Cons
• Less scientific rigor
• Possibly biased
• ‘Ideal’ use cases



There are multiple ways that you can present your requirements
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Personas Scenarios Use Cases



Alan Cooper asks, “What happens when you try to design a car that pleases 
everyone?”



What happens when you try to design a car that pleases everyone?

“… a car with every possible feature, but which pleases nobody”
—Alan Cooper



Of course, designing for one person may not be perfect either… 

49



A persona is a fictional representative of one kind of a typical user; the process 
involves several steps

Step 1: Use background information 
about the user group; use data from:
• Literature
• Interviews
• Observations
• Statistics
• Sensors…

Step 2: Invent a set of specific 
personas; include information like:
• Age, place of birth, current location 

where she lives 
• Education, profession, job profile, 

background, hobbies 
• Social environment, family, work 

relationships 
• Goals and abilities 



With personas we can create distinct 
users that can stand in for specific 
designs

A. Cooper
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Scenarios are narrative descriptions of tasks the system will be designed for

Photo by Ron Lach from Pexels

https://www.pexels.com/photo/man-hands-people-woman-8035286/


Scenarios encourage a user-centered design approach and have several other 
benefits as well

Encourage considering the 
characteristics of the 
intended users, their tasks 
and their environment

Usability issues can be 
explored at a very early 
stage in the design process

Help identify usability 
targets and likely task 
completion times

Can also be used to 
generate contexts for 
evaluation studies

Only minimal resources 
are required to generate 
scenarios

Can be used by developers 
with little or no human 
factors expertise



Example Scenario from the uTRUSTit project

Paul is used to taking care of himself, but recently he has become more frail and forgetful. Paul has a mild 
dementia condition that began two years ago and needs help from the health service twice a week. He must 
take three types of pills every day. He also needs a personal helper to assist in the daily routines and this person 
must have access to the home. David has control over providing access to people he knows and trusts into the 
apartment. These persons must be identified and authorized before entering the apartment.

Being independent, Paul likes to leave the apartment and go for walks. Due to his mild dementia Paul 
sometimes loses track of time and location when he is away from his apartment. He simply forgets to notify his 
relatives about his whereabouts. Usually when Paul goes out, he does not bring his cell phone with him and if 
he does, he sometimes forgets to switch it on.

David used to call Paul after work, but Paul’s cell phone habits make it difficult for his family to contact him, 
when he is away. Paul doesn’t mind if his family would track him, but declines to be bothered with another 
gadget. The health services, therefore installed tracking functionality in Paul’s uTRUSTit device.
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Schulz, T., Fritsch, L., Solheim, I., Tjøstheim, I., Petro, D., & Arfwedson, H. (2011). D.2.2 Definition of User Scenarios. Norwegian 
Computing Center. http://www.utrustit.eu/uploads/media/utrustit/uTRUSTit_Deliverable_2.1_Personas_FINAL.pdf

http://www.utrustit.eu/uploads/media/utrustit/uTRUSTit_Deliverable_2.1_Personas_FINAL.pdf


Example Scenario from the uTRUSTit project—continued

Some of the challenges in the scenario are:

• Who is allowed to enter and exit the door?

• Who can manage entrance management procedures?

• How can access procedures be trustworthy for the family?

• Can elderly users trust online medicine management services and devices when the users 
have limited digital competence?

• Tracking an elderly’s whereabouts is an intrusion of privacy, but it can also keep people 
safe and reduce the stress of the family. Should it be done?
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Scenarios can also be a starting point for use case diagrams and other ways of 
communicating requirements
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To sum up, understanding users and context is important

Several common 
techniques to gather data 
about users
• Surveys
• Interviews
• Ethnographic Studies

Results can be 
documented and further 
analyzed using
• Personas
• Scenarios
• Use cases

Specifying user 
requirements is 
conducted iteratively
• For example, scenarios 

can be used as input 
for new surveys
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