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Schedule

Jan 14: Introduction
Jan 21: Computational modeling
Jan 27: Analytical methods
Feb 4: User research
Feb 11: Literature review
Feb 18: Research strategy
Feb 25: No meeting
Mar 4: Research planning
Mar 11: Study design

Mar 18: Data analysis
Mar 25: No meeting
Apr 1: Scientific writing
April 8: No meeting
Apr 15: Scientific presentation
Independent study period
May 14: Submission of paper (PDF)
May 15: Dress rehearsal
May 16: Final presentations
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Today

Sneak peek to AIM
Research problems
Validity and computational models
Assignment 2



Questions you may be asking atm

Is this the right paper for me?
• You can still change!
Can I implement that model or is it available?
• Please find out!
Is there a superior model available?
• Try Google Scholar 
Can I formulate a meaningful research problem related to the 
model?
• We’ll discuss this today



Real research projects 
almost never follow a 
clean waterfall model like 
this

Real projects are “messy”: 
many feedback loops and 
rollbacks. Anticipated 
results affect early stages
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AIM: A sneak peek
21.1.2021
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AIM: 
A sneak peek
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Example



Research problems
21.1.2021
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The definition I gave

"Research problem in HCI” is a stated lack of 
understanding about some phenomenon in human 
use of computing, or stated inability to construct 
interactive technology to address that phenomenon 
for desired ends.

... Let’s hear what you got based on this and then 
revisit it...
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A1: Joni Rautiainen
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A1: Aini Putkonen



A1: Rishabh Kapoor
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A1: Lena Hegemann
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Your lessons in A1

Let’s do a round of lessons learned
- Hard, because topic was unfamiliar
- Not sure which research problems are feasible
- Model environment 
- Unsure about the status of model code / data
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Research problems
21.1.2021
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Properties of a good reseach problem

Contextualized
• States its motivation and objectives clearly
• Acknowledges and builds on existing work
Precise
• What is the type of knowledge that will need to be produced
Important
• The solution of which is important (for who?) and would help them 

(how?)

On this course: problems should relate to 1) computational 
modeling and 2) HCI
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Putting research problems in context
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Common problems at early stages

The problem contains a misunderstanding
The problem is underspecified
The problem is not relevant for HCI (but e.g. ML)
The problem ignores some obvious constraints
The problem is too broad for this course
The problem is too easy (”toy problem”)
The problem is “wicked” (no solution can be found)
The problem is already solved (by someone else)
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How do researchers formulate research 
problems?
Following what others do
Curiosity 
Heuristics
Taxonomies
Empirical discoveries
Anomalies, gaps
Revisiting a foundational stance 
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Heilmeier’s chatechism

1. What are you trying to do? Articulate your objectives using absolutely 
no jargon.

2. How is it done today, and what are the limits of current practice?
3. What's new in your approach and why do you think it will be 

successful?
4. Who cares?
5. If you're successful, what difference will it make?
6. What are the risks and the payoffs?
7. How much will it cost?
8. How long will it take?
9. What are the midterm and final "exams" to check for success?
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A different view
Problem-solving perspective
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Start from here... 

... to know what needs 
to be done here



Larry Laudan’s philosophy of science

A very different perspective: start from the end 
(from the solution not from the problem)
Key term: “Problem-solving capacity” (PSC)
• Our capability to solve important problems 

efficiently thanks to your research
Scientific progress = increasing PSC



“Progress and its problems”

In appraising the merits of research, it is 
more important to ask whether they produce 
adequate solutions to significant 
problems than it is to ask whether they are 
true, corroborated, well-confirmed or 
otherwise justifiable within the framework of 
contemporary epistemology 

(Laudan, 1977, p. 14).



Qualities of the solution determine 
problem-solving capacity

Significance
• It solves a problem that is significant
Effectiveness
• It solves the problem effectively 
Efficiency
• It solves the problem efficiently 
Transfer
• It has the potential to solve many new problems
Confidence
• It can be executed with high reliability and little risk

What type of research 
outcome would maximize 
PCS in your project?



Summary: Qualities of a great research 
problem
1. Relevance
• If you solve your research problem, will it significantly help your audience apply the model?
2. Preciseness
• Is the problem formulated in a clear and precise way?
3. Feasibility
• Will you have the necessary skills, equipment, and time to solve the problem? 
4. Novelty
• Has this problem been solved already by others?
5. “Problem-solving capacity”
• How will your solution increase our field’s 

(or your customer’s) capability to solve 
important problems?



Validity in the case 
of computational 
models

21.1.2021
28

!



Computational models in HCI

What: Computer programs that connect three types of variables:
1. Those describing initial conditions (inputs)
2. Predictions for outcomes and process (outputs)
3. Free parameters (free = determined empirically)
Why: Accurate-but-practical models to inform practical decisions

Applications:
• Decision support
• Evaluation
• Computational design
• Adaptation
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Engineering models try to 
find a pragmatic trade-off 
between validity and 
applicability



A threat to validity

= Basically anything that can go wrong and threatens your 
ability to draw solid conclusions
In empirical research, established taxonomies for threats
In computational modelling, 



Validity of computational models

Parameter recovery, model recovery
Theoretical plausibility

Descriptive accuracy
Explanatory accuracy
Predictive accuracy, cross-validation accuracy
Errors
Anomalies
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Validity of experimental research 
Cook & Campbell 1979



Modeling workflow
Constructing a model
Generate a model (done in our case)
Test model-generated data against existing findings
Test parameter recovery
Validating a model
Assess parameter inference
Validate against one-to-one data from human subjecs
Applying a model
Integrate to a practioner tool or computational design algorithm
Test with practitioners or end users
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10 step workflow

Wilson & Collins 2019
(PDF to be added to MyCourses)

Takeaways: 
• Model validity is tested “in 

silico” prior to validation 
against human data

• Modeling is iterative: 
several modelling ideas are 
tried out
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Design 
experiment 
Section 1 

Build models 
Section 2 

Simulate model 
and experiment 

Section 3 

Parameter 
recovery? 

Sections 4 & 5 

Model  
recovery? 
Section 6 

Fit real data 
Section 7 

Validate the 
model 

Section 8 

Parameter fits 
Section 7 

Model 
comparison 
Section 7 

Latent variable 
analysis 

Section 9 

Report results 
Section 10 

no 

yes 

yes 

no 

Can model and experiment 
answer question in theory?  

Can model account  
for the data? 

Figure 1: Schematic of the 10 rules and how they translate into a process for using com-
putational modeling to better understand behavior.
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In-class exercise

Paired exercise in Zoom (6 mins)

You: Introduce your paper brieflyi to your pair
Together: Brainstorm potential validity issues
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Assignment 2
21.1.2021
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Assignment 2
1. Revise your research problem
• Rethink and redefine your research problem using 

terminology discussed in this lecture
• Changes are fine and even expected!
2. Write title + abstract à Discussed next week

3. The topic of next week’s meeting is “analytical methods”. I 
will send a method for each of you to try out (something 
lightweight!)

A2 will be released by EOD
21.1.2021

37


