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Recap

– Requirements and types of requirements

– Data gathering techniques:

– Surveys 

– Interviews

– Focus groups

– Observations
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Data gathering techniques

– Survey

– Interviews

– Focus groups

– Observations

– Contextual inquiry

– Ethnography

– Studying documentation
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Contextual inquiry

– Combination of interview and observation

– Four main principles:

– Context: Going to the user, wherever they are, and seeing 
what they do as they do it

– Partnership: User and interviewer explore user’s life together

– Interpretation: Observations interpreted by user and 
interviewer together

– Focus: Guide interview setup and focus of inquiry.



The University of Sydney Page 5

Data gathering techniques

– Survey

– Interviews

– Focus groups

– Observations

– Contextual inquiry

– Ethnography

– Studying documentation
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Ethnography

– Combination of interview and observation

– Ethnographers immerse themselves in the culture that they study

– A researcher’s degree of participation can vary (full 
participation or full observer) and affect study

– Requires cooperation of and acceptance from people being 
observed

– Requires skills to conduct (simultaneous collection and analysis 
of data) and skills on the job (full or partial participation)

– Example Research: 
https://dl.acm.org/doi/abs/10.1145/3290605.3300840

https://dl.acm.org/doi/abs/10.1145/3290605.3300840
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Observations – Ethnography 
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Data gathering gechniques

– Survey

– Interviews

– Focus groups

– Observations

– Contextual inquiry

– Ethnography

– Studying documentation
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Studying documentation

– Procedures and rules are often written down in manuals

– Good source of data about the steps involved in an activity 
and any regulations governing a task

– Not to be used in isolation

– Good for understanding legislation and getting background 
information

– No stakeholder time, which is a limiting factor for other 
techniques
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Data gathering techniques

– Survey

– Interviews

– Focus groups

– Observations

– Contextual inquiry

– Ethnography

– Studying documentation
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Choosing the right technique

– Focus of the study

– What is the purpose of the study?

– What kind of data do you need and why?

– Participants involved 

– What are the characteristics of the target user group?

– What type of access do you have to these people?

– Nature of technique 

– Does the technique require specialist equipment or training?

– Do the investigators have appropriate knowledge and experience?

– Resources 

– What available resources (time, money, tools, manpower) do you have 
on hand?
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Combining techniques

– Provide different perspectives of the situation:

– Example: 

– Observation – study context of the activity

– Interview – views of target specific users

– Survey – reach a wider population

– Focus Group – consensus view
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Summary

– Data gathering techniques can be used to gather requirements 
and feedback from users.

– All data gathering techniques have advantages and 
disadvantages.

– Important to select and use combination of data gathering 
techniques to gain different perspectives of the situation.
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Data Types

– Quantitative

– Numbers

– E.g., years of experience, time 
taken to perform a task

– Analysis: Numerical methods to 
ascertain size, magnitude, amount 
or size of something

– E.g., statistical analysis

– Qualitative

– Words (quotes, description) and 
images (vignettes of activity, 
photos)

– E.g., “the class was interesting”

– Analysis: Expresses the nature of 
elements and is represented as 
themes, patterns, stories

– E.g.,

– Critical incidents – focus on 
key events

– Identifying themes – inductive 
analysis

– Categorising data – deductive 
analysis



The University of Sydney Page 15Preece et. al., Interaction Design, 5th Edition.



The University of Sydney Page 16

Statistical Analysis

– Data Cleaning/Data Cleansing

– Screen the data for possible errors

– E.g., Age – ‘223’

– Reasonableness check – data makes sense

– E.g., Age – ’24’, Technical experience – ’30’

– Group data if data for same participant is collected from 
multiple channels

– Inappropriate formatting

– E.g., Age – ‘9’, ‘nine’
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Statistical Analysis

– Coding data

– Convert original data (depends on data) to numeric

Chapter 4 - Lazar, J., Feng, J., 

& Hochheiser, H. (2017). 
Research Methods in Human-
Computer Interaction (pp. 105–

131). Elsevier Inc.
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Statistical Analysis

– Descriptive Statistics

– Understand nature of your dataset

– Mean: Add up values and divide by number of data points

– Median: Middle value of data when ranked

– Mode: Figure that appears most often in the data

– Standard deviation: Amount of variation in data
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Statistical Analysis

– Statistical Testing

– Significance test for comparing means
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Statistical Analysis

– Identifying relationships 

between factors:

– Correlation testing e.g. 

Pearson’s product moment 

correlation

– E.g., Determine relationship 

between age, computing 

experience and target 

selection speed.
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Tools for Statistical Analysis

– Excel

– Simple functionality (good for quick analysis)

– SPSS

– Comprehensive with advance functions, GUI

– Expensive

– R

– Comprehensive, scriptable, free!

– Similar to Python/MATLAB

– Need to learn how to program in R
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Question Design & Data Analysis

– Different question designs affect the kinds of analysis that can 
be performed and kind of conclusions that can be drawn.

 Open question: Each answer analysed separately

 Closed question: Analysed quantitatively

– Fixed alternative answers restrict what can be said in findings
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Basic Qualitative Analysis

– Looking for critical incidents

– Helps to focus on key events

– Then analysis can process using specific techniques

– Identifying themes

– Emergent from data, dependent on observation framework if used

– Inductive analysis

– Categorising data

– Categorisation scheme is pre-specified

– Deductive analysis

– In practice, combination of inductive and deductive analysis
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Looking for critical incidents

– Identify specific incidents that are 
significant.

– Focus analysis on these incidents 
using rest of the data collected

– E.g., – evaluation study 

– Incidents signalled by times 
marked by comment, silence, 
looks of puzzlement.

– Further investigation depends 
on the severity of the problem 
identified.
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Identifying themes

– Good for exploratory studies.

– As you become familiar with the data, possible themes or 
patterns will emerge.

– Tools to help identify patterns and themes – affinity diagram.

https://www.nngroup.com/articles/thematic-analysis/ 

https://www.nngroup.com/articles/thematic-analysis/
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Constructing affinity diagram

1. Write each data on a Post-it note.

2. Repeat until you have converted all data onto the separate 
Post-it notes

3. Affinity diagram is built from bottom-up approach. Let team 
members define their own groups.

4. Affix Post-its to wall in groups, as the groupings emerge. 
During this process, it is not unusual to discard duplicate or 
near-duplicate requirements.

5. Record the groups and headings.

– More information: https://www.interaction-design.org/literature/article/affinity-
diagrams-learn-how-to-cluster-and-bundle-ideas-and-facts 

https://www.interaction-design.org/literature/article/affinity-diagrams-learn-how-to-cluster-and-bundle-ideas-and-facts
https://www.interaction-design.org/literature/article/affinity-diagrams-learn-how-to-cluster-and-bundle-ideas-and-facts
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Categorising data

– Top-down approach – set of categories determined 
beforehand

– Data is classified according to set of categories
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Analytical framework

– Frameworks to analyse and interpret data from qualitative 
study

– Different frameworks suitable for different data

– E.g., 

– Interaction analysis – evaluation of prototype during usability test

– Content analysis – identifying user preferences
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Analytical framework
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Interaction analysis

– A way to investigate and understand interactions between 
people and between people and artefacts

– Based on empirical observations such as videos

– Inductive process in teams, collaboratively

– Contents of the material is logged

– Materials are extracted, classified, or removed

– Instances of a salient event are assembled and played one 
after the other

– The team of researchers studies the assemblage together
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Tools for qualitative analysis

– nVivo

– Supports annotation and coding of data including PDF documents, 
photos, videos and audio files.

– Latest version allows coding directly onto video and audio files without 
transcription

– Tutorial videos from QSR Software

– Atlas.ti

– Another software

https://www.youtube.com/playlist?list=PLNjHMRgHS4Fc7-Bk0K5PR9rtRyGdFfNpu
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Summary
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Task analysis approaches

– Logic of task 

– Sequence of steps required to achieve goal

– Can be in textual form or diagram.

– E.g., Hierarchical Task Analysis (HTA)

– Cognitive task analysis

– Cognitive processes required to achieve goal

– E.g., Cognitive Walkthrough, 

Goals-Operators-Methods-Selection (GOMS)
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Task decomposition

– List of task with indentations to denote decomposition

– E.g., House cleaning

0. in order to clean the house 
1. get the vacuum cleaner out 
2. get the appropriate attachment 
3. clean the rooms 

3.1. clean the hall 
3.2. clean the living rooms 
3.3. clean the bedrooms 

4.   empty the dust bag 
5.   put vacuum cleaner and attachments away

Plan 0: do 1 -2 -3 -5 in that order. 

when the dust bag gets full do 4

Plan 3: do any of 3.1, 3.2 or 3.3 in 

any order depending on which rooms 

need cleaning
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Plans

– Source: Stanton, N.A.; Salmon, P.M.; Walker, G.H.; Baber, C.; Jenkins, D.P. (2005).Human 
factors methods: a practical guide for engineering and design. Aldershot, UK: Ashgate.
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Diagrammatical Format
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Hierarchical task analysis (HTA)

– A graphical representation of a task structure based on a 
structure chart notation.

– Sequence is usually shown by ordering the tasks, subtasks and 
actions from left to right.

– Annotations can be included to indicate plans.
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Steps to perform HTA

1. Identify task to be analysed.

2. Break task into sub-task. Recommended 4-8 tasks.

3. Decide on the level of detail to decompose and decompose 
sub-tasks further.

4. Determine the plans. Plans dictate how task/sub-tasks are 
achieved.

5. Draw the tree diagram:

– Goal at the top of the diagram.

– Sub-tasks in next layer from left to right.

– Next layer, decomposition of each sub-task (where required).
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HTA example
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Outcomes of HTA

– Manuals & tuition

– Procedural ‘How to do it’ Manual

– Conceptual Manual

– Detailed interface design

– task frequency guides default choices

– existing task sequences guide dialogue design
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GOMS

– Goals – What the user 
wants to achieve.

– Operators – Basic actions 
that the user must perform 
to use the system.

– Methods – Sequence of 
subtasks and operators

– Selection rules – Rules that 
people use to choose 
between methods of 
achieving the same subtask.
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Presenting findings

– Structured Notations

– Clear syntax and semantics to present particular viewpoint

– E.g., use-case diagram

– Stories/storytelling

– Easy and intuitive approach

– Example: personas, scenarios

– Summarizing findings 

– Different presentation styles

– Example: tables, graphs, diagrams, video
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Use cases

– Focus on functional requirements and capture interaction

– Can be used to think about interaction design or to capture 
requirements

– Use cases are step-by-step descriptions of interactions

– Two styles:

– Essential use cases

– Use case with normal and alternative courses
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Essential use cases

– Division of tasks between the user and the system

– Focuses on the user intentions and product responsibilities

– No implementation/interaction detail

– Example: Use case for the visa requirements element of the 
group travel application
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Example

1. The product asks for the name of the destination country.

2. The user provides the country's name.

3. The product checks that the country is valid.

4. The product asks the user for their nationality.

5. The user provides their nationality.

6. The product checks the visa requirements of that country for a passport holder of the user's 
nationality.

7. The product provides the visa requirements.

8. The product asks whether the user wants to share the visa requirements on social media.

9. The user provides appropriate social media information.

Alternative Courses

4. If the country name is invalid:

4.1 The product provides an error message.

4.2 The product returns to step 1.

6. If the nationality is invalid:

6.1 The product provides an error message.

6.2 The product returns to step 4.
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Use case diagram – elements 

– Use cases (ellipse):

A use case represents the actions that are 
performed by one or more actors to 
pursuit a particular goal

– Actors (stick figure annotated):
A person, organization, or external 
system that plays a role in interactions 
with the system

– System (box, optional):

Boundary box around use cases indicates 
the scope of the system

– Associations (solid lines):
An actor is involved with an interaction 
described by a use case
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Use case diagram – example 
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Storytelling – elements 

– Main character(s)

– Story details/narration –when, 
where and what happened.

– Goldilocks and the three bears

– Three bears went out for a 
walk while their porridge cools

– Goldilocks on an errand 
passed by the house, found it 
unlock and entered.

– She ate Little Bear’s porridge, 
broke Little Bear’s stool and 
fell asleep in Little Bear’s bed.

https://americanliterature.com/childrens-

stories/goldilocks-and-the-three-bears 

https://americanliterature.com/childrens-stories/goldilocks-and-the-three-bears
https://americanliterature.com/childrens-stories/goldilocks-and-the-three-bears
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Personas

– Synthesized from real people based 
on user research

– Typical, not idealized

– Bring to life with name, 
characteristics, goals, and personal 

background

– Relevant to product under 

development

– Good persona helps designer make 
design decisions and reminds team 

about who will use the product. 
Avoids:

– Elastic users

– Self-referential

– Edge cases
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How to create personas?

1. Identify behavioural 

variables from 

demographic data e.g. 

activities, attitudes, 

aptitudes, motivations, skills.

2. Identify common pattern by 

mapping participants to 

behavioural data.

3. Synthesize and build 

model.
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Types of personas

– Primary*

– target of interface

– Secondary

– Primary needs + 
additional features

– Supplementary

– Combination of primary 
+ secondary needs

– Customer

– Needs of customer, not 
end user

– May be primary user

– Served

– Not users directly 
affected by the use of 
the product

– Negative

– Users in which the 
product is not meant for.
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Persona – example 

https://www.smashingmagazine.com/2014/08/a-closer-look-at-personas-part-2/ 

https://www.smashingmagazine.com/2014/08/a-closer-look-at-personas-part-2/


The University of Sydney Page 53

Persona – example 

https://xtensio.com/user-persona/ 

https://xtensio.com/user-persona/
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Persona and Scenario

– Personas

– Rich 
descriptions of 
typical users, 
not specific 
people.

– Scenario

– Narrative 
describes tasks 
performed by 
the persona
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Creating scenarios

– Who is the persona involved?

– What triggers this experience?

– What happens?

– What is the outcome?
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Scenario – example 

“The Thomson family enjoy outdoor activities and want to try their hand at 
sailing this year. There are four family members: Sky (8 years old), Eamonn 
(12 years old), Claire (32), and Will (35). One evening after dinner they decide 
to start exploring the possibilities. They want to discuss the options together, 
but Claire has to visit her elderly mother so will be joining the conversation 
from her mother’s house down the road. As a starting point, Will enters an 
idea they had been discussing over dinner – a sailing trip for four novices in 
the Mediterranean. The system supports users to log on from different 
locations and use different devices so that all members of the family can 
interact easily and comfortably with it wherever they are. The system's initial 
suggestion is a flotilla, where several crews (with various levels of experience) 
sail together on separate boats. Sky and Eamonn aren't very happy at the idea 
of going on vacation with a group of other people, even though the Thomson’s 
would have their own boat. The travel organizer shows them descriptions of 
flotillas from other children their ages and they are all very positive, so 
eventually, everyone agrees to explore flotilla opportunities. Will confirms this 
recommendation and asks for detailed options. As it's getting late, he asks for 
the details to be saved so everyone can consider them tomorrow. The travel 
organiser emails them a summary of the different options available.”
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Summary – user profile, persona, and scenario

Courage, C., & Baxter, K. (2005). Understanding your users: a practical guide 
to user requirements methods, tools, and techniques. Morgan Kaufmann 
Publishers.
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Scenarios throughout design
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Case study – Secret City Edinburgh 

– Interactive narrative platform 
that allows users to create 
and experience dynamic, 
fictional stories set in 
Edinburgh.

– Two types of users:

– Players
– Mobile app to navigate around 

Edinburg

– Activate Story Nodes defined 
by geographic location

– View – text, media and puzzles

– Creators
– Create story experienced by 

players

https://www.chasingthelongroad.com/scotland/things-to-do-edinburgh/ 

https://www.chasingthelongroad.com/scotland/things-to-do-edinburgh/
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Case study – Secret City Edinburgh 

– Data Gathering 

– Focus group of potential users of the application

– Interviewed informally over phone, email and instant messenger
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User stories
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Persona
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Persona
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Concrete scenario
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Presenting findings
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Required Reading

– Preece, J., Rogers, Y., & Sharp, H. (2019). Interaction design: 
beyond human-computer interaction (Fifth edition.). Wiley. 
Chapter 8

– Preece, J., Rogers, Y., & Sharp, H. (2019). Interaction design: 
beyond human-computer interaction (Fifth edition.). Wiley. 
Chapter 9

– Preece, J., Rogers, Y., & Sharp, H. (2019). Interaction design: 
beyond human-computer interaction (Fifth edition.). Wiley. 
Chapter 11.1 to 11.4.

– Benyon, D. (2019). Designing user experience a guide to HCI, 
UX and Interaction Design (Fourth edition.). Pearson. Chapter 7.

– Preece, J., Rogers, Y., & Sharp, H. (2019). Interaction design: 
beyond human-computer interaction (Fifth edition.). Wiley. 
Chapter 9.7, 11.5, 11.6

– Benyon, D. (2019). Designing user experience a guide to HCI, 
UX and Interaction Design (Fourth edition.). Harlow, England: 
Pearson. Chapter 3.7 – Case Study: Secret City, Chapter 11.3 
Task Analysis
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