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You: your research methods



Me: research through & design for 
big/small data interactions in daily life

Assistant professor in HCI/UCD/UX at ID-DCC

Research keywords
#ExperienceSampling – active reporting
#MixedMethods – connecting objective & subjective data
#LivingLabs – user as co-collaborators 
#AppliedResearch – research through design in the wild

Areas of interest
– Healthcare: eHealth, self-management
– Energy: saving & wellbeing (home/work/school) 



Example projects
• ENERGE (InterregNWE, 2019-2023)

– How to activate secondary schools pupils, teachers and 
admin staff to manage their energy consumption and impact 
on wellbeing

• FoodSampler (ZonMw, 2018-2020)
– How to activate people (Low SES) in gathering/using food 

knowledge & skills (general/own) ?

BOCS (Climate-KIC, 2015-2017)
– How to engage office workers to provide/consume data on 

indoor climate and wellbeing ?

• SUSLAB (INTERREG, 2012-2014)
– How to engage social home residents to gather/use data on 

indoor climate, behaviours and wellbeing ? 



What observation techniques are 
available?

What methods will you use and why?

What are the requirements
for doing high quality research?

How do you ensure that you meet the 
requirements?

How to publish your data?

Make a data management plan

Today’s plan

PART 1

PART 2

PART 3



PART 1

What data collection techniques do exist?



Qualitative approaches

• Case study research

• Interview studies

• Ethnographic studies



Dutch survey on Water Use

Quantitative survey



Dutch survey on Water Use



Design Assignment

• Develop design solutions (policies, product/service) to 
reduce the water consumption at home



Solutions

• National campaigns to shower for a max of 5 min
• Product: shower timers



Type of study

Study goal
– Add to knowledge base
– Have an impact
– Measure change
– Understand complex 

phenomena
– Test new ideas
– Generate new ideas
– Inform constituencies
– Examine the past

Research objective
– Exploration
– Description
– Explanation
– Prediction 
– Influence

Onwuegbuzie, A., & Leech, N. (2006) Linking research Questions to Mixed Methods 
Data Analaysis Procedures. The Qualitative Report, 11 (3), pp.474-498
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Type of study

Study goal
– Add to knowledge base
– Have an impact
– Measure change
– Understand complex 

phenomena
– Test new ideas
– Generate new ideas
– Inform constituencies
– Examine the past

Research objective
– Exploration
– Description
– Explanation
– Prediction 
– Influence



Qualitative approaches

• Case study research
– A diary with 10 households to describe and explain the 

activity

• Interview studies
– An interview to go through their showering activities 

and experiences of that morning (or the day before)

• Ethnographic studies
– Video taping people showering (!)



Qualitative approaches

• Case study research

• Interview studies

• Ethnographic studies
– Video taping people showering

Is it possible?



Qualitative approaches

• Case study research

• Interview studies

• Ethnographic studies
– Video taping people showering

Is it worth?



Qualitative approaches

• Case study research

• Interview studies

• Ethnographic studies
– Video taping people showering

Is it ethical?



Qualitative methods

Qualitative methods enable gathering an in-depth 
understanding of human behavior and the reasons for that 
behavior.

Qualitative studies enable a researcher to study contemporary 
phenomena in a real-life setting, where boundaries between 
context and phenomenon tend to be blurred (Gibbert and Ruigrok, 
2010)

Qualitative research provide rich insights about the what, 
why, where, when and how.

Main challenge: How to deal with subjectivity; assessing the 
rigor of qualitative work is not standardized (Gibbert and Ruigrok, 
2010)



Recommended books on doing 
qualitative research



Quantitative approaches

• Surveys
– A questionnaire with demographics, since when they have a 

shower, type of shower, etc.
– A one week diary to annotate frequency and duration of shower

• Experiments
– Condition 1: use an egg timer to set a 5 minutes shower. 

Condition 2: family member notifies that 5 minutes has passed.
– Hypothesis: family member is more effective than egg timer

• Big data (bases)
– Measure water use (sensor) during a full year
– Find correlation between water use and outdoor temperature



Quantitative methods

The objective of quantitative research is to develop and 
employ mathematical models, theories and/or 
hypotheses pertaining to phenomena. 

Quantitative studies enable quantifying data and 
generalize results from a sample to the population

Quantitative studies provides insights the incidence of 
various views and opinions in a chosen sample

Main challenge: to include all relevant variables



Trap1: Correlation and causation

• Variables that co-vary need not be causally linked
• For causation you need manipulation/intervention

• (it’s tricky!)

Trap2: Sampling and generalization

• E.g., interviewing not all people
• E.g., selecting variables that have ‘good’ outcomes





Recommended books quantitative 
research



Do you know what the 
relevant dimensions are?

YES

NO

Use quantitative data collection methods

Use qualitative data collection methods



Alternating Methods

• Quantitative, then Qualitative

• Qualitative, then Quantitative

e.g., ‘Freshness’



Alternating Methods

• Quantitative gives values along a known dimension

• Qualitative helps find relevant dimensions

e.g., ‘Freshness’



Either/or vs. and/with

QUALITATIVE
(diverging)

MIXED METHODS
(combination)

MESS QUANTITATIVE
(converging)



Either/or vs. and/with

QUALITATIVE
(diverging)

MIXED METHODS
(combination)

MESS QUANTITATIVE
(converging)

Doing qualitative IS NOT not doing quantitative
Doing mixed methods means satisfying BOTH traditions



Mixed Methods

Why to use Mixed Methods?

When to use Mixed Methods?

What is needed to use Mixed Methods?

How to use Mixed Methods?



Mixed Methods: WHY?

Unites both quantitative and qualitative research

Provides more comprehensive evidence for studying a research 
problem

Encourages the use of multiple worldviews or paradigms.

Is “practical” in the sense that the researcher is free to use all 
methods possible to address a research problem.



TO CONTEXTUALISE KNOWLEDGE

• To contextualise energy savings
• To contextualise (THR) surgery recovery
• To contextualise food behaviour …



Qualitative

Mixed Methods: WHAT & HOW?

Quantitative
ResultsEmbed the data

Quantitative ResultsQualitativeConnect the 
data

Quantitative QualitativeResultsMerge the data

Qualitative ResultsQuantitativeConnect the 
data



Mixed Methods: WHEN?

When one data source seems to be insufficient

Quantitative results need to be explained

Qualitative results need to be generalized

A second method is needed to enhance a primary method

An overall research objective can be best addressed with 
multiple phases or projects
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Reporting behaviours

• sample representation, referring to the distribution of 
reports across participants/rooms

• longitudinal representation, defined as the 
distribution of reports across participants/time

• voting representation, defined as the distribution of 
reports across the voting scale (see Figure 7 ). 

The sample and longitudinal representation of the reporting
behaviour describe the completeness of the dataset 
(number of participants reporting at different times and 
days) and the voting representation impacts the 
granularity of the dataset (number of votes across the 
scale).



AUTONOMOUS CONTROLLED

an inconsistent and low sampling 
representation as a small group of the active 
sample of participants contributed to the 
majority of reports (half of reports were 
reported by less than 25% of autonomous 
reporters)

a consistent and high sampling representation, 
as a large group of the total participants 
contributed to the majority of the reports (half 
of reports were reported by more than 40% of 
controlled reporters)

a sporadic and decreasing longitudinal 
representation as participants adopted a 
flexible reporting behaviour with a slight 
decreasing frequency at the end of the study

frequent and constant longitudinal 
representation as participants adapted their 
work to the reporting activity, adjusting a fixed 
schedule and a consisting even increasing 
tendency of reporting

a variability in the voting representation as 
votes covered a large range of temperatures 
and were distributed widely across the TSV 
scale (e.g. the IQR in Table 9 indicates that
half of the autonomous voting covers a wider 
range of temperature (1.6 ◦ C) than the 
controlled profile)

a uniformity in the voting representation as 
votes covered a small range of registered
temperatures and are concentrated in a small 
subset of the total TSV scale (e.g. the IQR 
shows that half of the controlled voting covers 
a narrower range of temperature (0.9 ◦ C) than 
the autonomous profile)



Conclusion

The typology of reporting behaviour could be used 
to assess the completeness and granularity of the 
dataset, and to consider contextual explanations of 
a quantified observed phenomenon. From the 
results of this study, it can be initially concluded 
that the autonomous reporting behaviour resulted 
in a dataset with a lower reliability but higher 
validity than in the controlled reporting behaviour.



Methodological recommendations

• Participation strategies should adjust for controlled 
and autonomous reporting styles by considering 
differences in fixed versus flexible reporting protocols, 
authoritative versus suggestive styles of reminders

• Self-reported analysis should assess the 
methodological accountability of embedding reporting 
behaviour analysis and contextual factors in the 
assessment of comfort



Mixed Methods: CHALLENGE

Skills
• Experience in conducting both quantitative and qualitative
• Solid grounding in mixed methods 

Time and Resources
• Is there sufficient time to collect and analyze two different types of data?
• Are there sufficient resources to collect and analyze both data sets?
• Are the skills and personnel available to complete this study (team work)?

Convincing Others
• Too new to understand its value / no time to learn it
• Object to the idea of mixing paradigms 
• Too comfortable with one method
• Easy to make a mess of it

Mixed

Team work

Newness



Recommended books Mixed Methods



Assignment 1

What methods will you use and why?

What data will you collect?

What is the type of that data?

How will you use it to make sense or 
prove a point?



Part 2

What are the requirements for 
rigorous (case study) research?



Quality in research?

• Quantitative?
– Purpose of explaining

• Qualitative?
– Generating understanding



quality, credibility, and trustworthiness 



Reliability

• Absence of random error
• Subsequent researchers come to the same insights

• Transparency: Low inference descriptors à detailed 
data presentations

• Replication: Inter rate reliability checks



Construct validity

The extend to which a study investigates what it claims to 
investigate

• Triangulation 
• Clear chain of evidence



Internal validity

“logical validity” and refers to the presence of causal 
relationships between variables and results (avoiding 
confounding variables)

Develop a clear research framework

Pattern matching: avoid “anecdotalism” and include 
“deviant cases”



External validity

• Generalizability

• Difficult for case studies

• Cross cases will improve external validity



https://cloudfront.ualberta.ca/-/media/science/research-and-teaching/teaching/qualitative-
research-methodology.pdf



Articles discussing quality in qualitative 
research

• Leung, L. (2015). Validity, reliability, and 
generalizability in qualitative research. Journal of 
family medicine and primary care, 4(3), 324.

• Golafshani, N. (2003). Understanding reliability and 
validity in qualitative research. The qualitative 
report, 8(4), 597-606.



Verifying conclusions

• Checking for representativeness
• Checking for researcher effects
• Triangulation across sources and methods
• Checking the meaning of outliers
• Looking for negative evidence
• Ruling out spurious relations
• Replicating a finding
• Checking out rival explanations
• Getting feedback from informants.



Three strategies to report rigorous work
Gibbert, M. and Ruigrok

Strategy 1: Talk the Walk (what is reported)
• Report concrete research actions rather than abstract 

criteria: reader can appreciate the logic and purpose of 
the actions

• Case selection
• Transition between data collection and data analysis
• Selection of interviewees

• Reporting validity and reliability strategies





Three strategies to report rigorous work
Gibbert, M. and Ruigrok

Strategy 2: Priority Ordering of Validity Types 
(how is reported)

• Internal and construct validity over external validity



Three strategies to report rigorous work
Gibbert, M. and Ruigrok

Strategy 3: Necessity is the Mother of Rigor 
(why is reported)

• During case study research unforeseen things happen.
• Research strategies need to be changed along the way

• Creatively use setbacks and make best use of existing 
resources à ‘messy’ methodology sections



Article explaining ‘requirements’ in 
qualitative research

Gibbert, M. and Ruigrok, W. (2010) The “What” and “How” of 
case study rigor: Three strategies Based on Published work”, 
Organizational Research Methods, 13(4) 710-737.



Assignment 2

How do you ensure that you meet the 
requirements?



PART 3

How (why) to publish your data?









Where to get help?

• Jeff Love (Data steward IDE) 
– J.S.Love@tudelft.nl


