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Course contents

Today:
• Basic qualitative & quantitative user research methods
• AI-assisted data analysis
Tue-Wed:
• GUR experiment: Test/research your game with one or more of the methods
Thursday:
• AI-assisted data generation lecture & exercises (playtesting with AI agents)
Friday afternoon:
• Review and discussion of GUR experiment results & general post-mortem

This is primarily a GUR course for game developers. If you’d like to become a full-time 
professional GUR person, need to go deeper to topics such as human-computer interaction, 
perception & action, cognitive psychology.



GUR and game development



Game Design and Development Processes 

https://medium.com/@alexwyrick/ux-design-process-
a66e6796857e

https://www.discoverdesign.org/handbook



The Double Diamond Design Process Model

Presenter Notes
Presentation Notes
https://en.wikipedia.org/wiki/Double_Diamond_(design_process_model)#/media/File:Double_diamond.png

(Problem definition –typo in the original)



Let’s think step by step!

Presenter Notes
Presentation Notes
Let’s now go step by step through the 4 stages of the double diamond model, and think about how user research might fit into the picture



GUR and Double Diamond

• Discover: Generate ideas & sketches. 
• Useful GUR data: insights on player 

preferences, motivations etc. Ideas and 
improvements suggested by players. 

• Data sources: Discord, Reddit etc., 
playtests and interviews conducted on 
your previous games. Co-creation 
workshops / game jams with players  

Presenter Notes
Presentation Notes
For instance, Hypehype, a creator of a game making app, hosted a Finnish game jam site to gain a deeper understanding of their users. A game studio might do the same, providing jammers with character models etc. , to get ideas for sequels or how to support a modding community




GUR and Double Diamond

• Explore & define: Critique and prune 
ideas.

• GUR data: user feedback  
• Data sources: small-scale user tests on 

prototypes or sketches, surveys
• Also: heuristic evaluation



GUR and Double Diamond

• Develop & test: Create games & prototypes, 
often branching into multiple options

• Deliver & listen: Prune others than the best 
option 

• Often intertwined – every sprint may include 
both

• GUR data: player behavior & feedback (voice, 
gameplay & facial video, interviews, 
questionnaires, game analytics/event logs)

• Data sources: game in alpha/beta/soft launch 
(A/B testing), online playtesting, traditional 
playtesting



Academic and industry GUR

• Industry: identifying issues, comparing multiple design alternatives, 
understanding who your players are and what they enjoy

• Research: advancing the understanding of player experience, 
evaluating novel game mechanics or other innovations

• Getting your degree: if your thesis is about developing a game, a 
novel game mechanic, a game development tool etc., you typically 
need some GUR methods to evaluate and report what you created 
and how players/users experience it



GUR methods

Presenter Notes
Presentation Notes
Let’s now go step by step through the 4 stages of the double diamond model, and think about how user research might fit into the picture



Vocabulary

• Sample size (N): How many user study participants or players
• Qualitative & quantitative research: two major categories of research 

methods



• Small sample, typically 3 to 15
• Exploring and discovering research 

questions and/or hypotheses: “The user 
feedback suggests that A may be more 
motivating than B”

• Rich & and descriptive data “a few 
participants emphasized healing
qualities of the game narrative, such as 
‘kept quotes from the game in my 
everyday life [...] (which) I remind myself 
when my mental health begins to fade.’ ”
(Bopp et al. 2021)

Qualitative GUR



• Large sample, typically 30+
• Numerical descriptions of data

• 30%  of survey respondents selected X, with 
Y% margin of error

• Confirming hypotheses:
• On average, players used more money / had 

a higher pass rate / reported higher mastery 
motivation with game version A compared to 
B, p<0.01, with 80% of power

• More reliable / generalizable results from 
tested players to other players from the 
same population (age, gender, gaming 
history)

Quantitative GUR

Presenter Notes
Presentation Notes
p-values: probability of observing the hypothesized difference even though it does not exist (a type I or false positive error)

Statistical power: probability of not observing the difference even though it does exist (a type II or false negative error)

Note, however, that these values are only reliable if the study design and data satisfy specific assumptions underlying the



Mixed methods: Combining both “what” and “why”

"I didn’t notice there was boosted movement, but I remember being 
very surprised that I was able to hit the high targets, initially it was 
kind of bizarre, like ’Wow am I really that good?’"

Presenter Notes
Presentation Notes
Granqvist, A., Takala, T., Takatalo, J., & Hämäläinen, P. (2018, October). Exaggeration of avatar flexibility in virtual reality. In Proceedings of the 2018 Annual Symposium on Computer-Human Interaction in Play (pp. 201-209).



Quantitative research primer

Presenter Notes
Presentation Notes
Let’s now go step by step through the 4 stages of the double diamond model, and think about how user research might fit into the picture





The video uses Excel, but that’s becoming 
outdated
• Python provides easy to use and more extensive helper functions
• Colab notebooks allow you to easily load data from your Google drive 

and run everything in a browser, without installing any software
• https://www.w3schools.com/python/scipy/scipy_statistical_significan

ce_tests.php
• https://colab.research.google.com/github/gureckis/nyu_lab_in_cogni

tion/blob/master/book/tips/ultimate-guide-ttest-python.ipynb
• https://colab.research.google.com/github/gureckis/nyu_lab_in_cogni

tion/blob/master/book/chapters/10/00-ttest.ipynb

https://www.w3schools.com/python/scipy/scipy_statistical_significance_tests.php
https://www.w3schools.com/python/scipy/scipy_statistical_significance_tests.php
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/tips/ultimate-guide-ttest-python.ipynb
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/tips/ultimate-guide-ttest-python.ipynb
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/chapters/10/00-ttest.ipynb
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/chapters/10/00-ttest.ipynb


A good introductory 
book
• Most common statistical testing 

methods and study designs
• Useful decision trees that you can 

follow to identify what you need



The video uses Excel, but that’s becoming 
outdated
• Python provides easy to use and more extensive helper functions
• Colab notebooks allow you to easily load data from your Google drive 

and run everything in a browser, without installing any software
• https://www.w3schools.com/python/scipy/scipy_statistical_significan

ce_tests.php
• https://colab.research.google.com/github/gureckis/nyu_lab_in_cogni

tion/blob/master/book/tips/ultimate-guide-ttest-python.ipynb
• https://colab.research.google.com/github/gureckis/nyu_lab_in_cogni

tion/blob/master/book/chapters/10/00-ttest.ipynb

https://www.w3schools.com/python/scipy/scipy_statistical_significance_tests.php
https://www.w3schools.com/python/scipy/scipy_statistical_significance_tests.php
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/tips/ultimate-guide-ttest-python.ipynb
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/tips/ultimate-guide-ttest-python.ipynb
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/chapters/10/00-ttest.ipynb
https://colab.research.google.com/github/gureckis/nyu_lab_in_cognition/blob/master/book/chapters/10/00-ttest.ipynb


Good quantitative 
questionnaires?
• PXI: a validated player experience 

questionnaire
• Enjoyment & intrinsic motivation
• Short

But, before using any questionnaire, 
read the items and ask yourself: Do 
the items really make sense for my 
research questions?



Measuring challenge

• A questionnaire for measuring 
4 aspects of game challenge: 
cognitive, performative, 
emotional, and decision-
making



Within & between subjects study designs

• Comparative quantitative experiments are split into experimental 
conditions, e.g., game versions A, B, C

• Independent variables: The variables manipulated to create the conditions, e.g., 
choice of game mechanic (a categorical independent variable) or jump height 
multiplier (a real-valued independent variable)

• Dependent variables: measured “outcome” variables of interest, e.g., a game level’s 
pass rate or players’ self-reported enjoyment

• Between subjects: each players only experiences one experimental 
condition

• Within subjects: all players experience all experimental conditions
• A/B testing: an industry term for between subjects quantitative 

comparisons implemented by different players experiencing a different 
game version for some period of time

Presenter Notes
Presentation Notes
Note: to make A/B testing easy, design your game to be configurable from ground up based on information provided by your backend/server side code. 



Within subjects is a good default for school 
projects and Master’s theses

• Pro: the effect of individual differences (age, gaming background etc) on 
the dependent variable can be averaged out in the statistical analyses. 

• This allows reliable results with a smaller sample size
• Con: the player learns during all conditions and the independent variables 

might become obvious, which may bias the data.
• Learning effects can be mitigated by counterbalancing

• For N experimental conditions, there are N! permutations of condition orders. Every 
permutation should be experienced equally many times.

• For examples, 3 conditions gives 3*2*1=6 permutations. Sample size should be a 
multiple of this 

• If there are more permutations than you have users, partial counterbalancing using 
the Latin Squares method is recommended (Google it)



What if you only have 1 condition? 
• Usually, studies include at least one baseline condition for comparing

• E.g., is the proposed new design better than the old design?

• If no baseline, must otherwise determine whether the results are good or 
not:

• Compare against results reported by others
• Compare against goals defined through some other means, e.g., the management 

has decided that completing a level should take less than 5 minute, on average
• Use a standardized questionnaire such as System Usability Scale (SUS), which allows 

converting the score to a percentile rank, e.g., “better than 90%”

https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html

https://www.usability.gov/how-to-and-tools/methods/system-usability-scale.html


How many users do you need?

• 6 or so when trying to discover problems with your game 
(qualitative)

• 10+ when trying to understand and define players 
(qualitative)

• 30+ for quantitative comparisons
• But, easily 100+ if

• Noisy data, e.g., Likert-scale self-report measures of presence, 
immersion, player experience 

• The difference between compared game versions is small (in 
the measured variables)

• Between-subjects experiment instead of within subjects

Presenter Notes
Presentation Notes
Likert-scale data: ordinal numerical data on an N-point scale. Typically, N=6 or N=7. Even values = forced choice, odd values allow the respondent to select a neutral middle option



Determining the sample size

• Use G*Power: https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-
psychologie-und-arbeitspsychologie/gpower

• For within subjects, select “difference between dependent means”
• “paired samples” and “dependent means” are other common terms for within subjects data 

and analyses
• “Minimum viable” defaults: alpha=0.05 (the statistical significance threshold for 

the p-value) and power = 0.8 (80%)
• Effect size: look at pilot data, previous studies etc. to make an educated guess. 

Use 0.5 (“moderate”) if you have no idea.
• Effect size can mean many things (https://en.wikipedia.org/wiki/Effect_size )
• Here, we refer to the difference of means for t-test, where effect size refers to how many 

standard deviations of difference there is between the means
• Also consider: what is an effect size that is not just statistically but also practically significant

• For more reliable results: alpha=0.01, and also power=0.95, if you are interested 
in minimizing false negative errors

Presenter Notes
Presentation Notes
https://en.wikipedia.org/wiki/Effect_size 

T-test is perhaps the most common statistical test, to be applied when one can assume that the compared distributions are normally distributed and have equal variance


https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-und-arbeitspsychologie/gpower
https://en.wikipedia.org/wiki/Effect_size


Pitfalls

• Running quant. analyses is like 
rolling dice

• More rolls => higher chance of 
“success”

• For reliable results, one should 
decide on all details (data 
cleaning and preprocessing, 
tests used) before looking at 
the data.

• One also should not change 
any details after seeing the 
results

• Further: all statistical tests 
have assumptions that must 
hold (e.g., normally distributed 
data)

Presenter Notes
Presentation Notes
If you don’t adhere to the best practices, you should clearly describe your research as exploratory rather than confirmatory, i.e., the findings are hypotheses to be confirmed in future studies



No more “massaging the data until it tells a 
story”
• Replication crisis: many classic psychological results can’t be 

replicated by other researchers => probably false positives
• Professors and research groups engaging in questionable research 

practices (QRP:s) have lost their credibility, funding, and/or jobs
• Forced smile (pen in mouth) doesn’t make you happier
• Power posing does not boost your testosterone
• Cautionary tale: Brian Wansink admitted to and promoted QRPs in his blog, 

tried to backpedal but the Internet does not forget 
https://web.archive.org/web/20170312041524/http:/www.brianwansink.co
m/phd-advice/the-grad-student-who-never-said-no

https://web.archive.org/web/20170312041524/http:/www.brianwansink.com/phd-advice/the-grad-student-who-never-said-no
https://web.archive.org/web/20170312041524/http:/www.brianwansink.com/phd-advice/the-grad-student-who-never-said-no


https://www.vox.com/science-and-
health/2018/9/19/17879102/brian-wansink-
cornell-food-brand-lab-retractions-jama

https://www.vox.com/science-and-health/2018/9/19/17879102/brian-wansink-cornell-food-brand-lab-retractions-jama
https://www.vox.com/science-and-health/2018/9/19/17879102/brian-wansink-cornell-food-brand-lab-retractions-jama
https://www.vox.com/science-and-health/2018/9/19/17879102/brian-wansink-cornell-food-brand-lab-retractions-jama


Reliability and visualization
• Bar charts < box plot < raincloud plot 

Presenter Notes
Presentation Notes
If possible, combine both low-level and high-level views of data. Bar charts do not tell anything about differences, because they hide how much noise/variation there is (how big differences could be considered reliable)





Two-interval forced choice (2IFC)

• Each participant repetitively experiences the same two experimental 
conditions, in randomly ordered pairs without explicit labels about 
which condition is which, and has to select the one in each pair that 
satisfies some criterion:

• The wine that tastes better
• The video with less compression artefacts
• The game with better game feel

• Benefit: This removes noise and can allow reliably determining even 
small differences, with a small number of participants

• Drawback: Time required per participant 
• Important to make each individual trial very short



In general: “Which was better?” is hard to 
answer after a delay or long experiments
• Participants might not remember or pay attention to the right things
• Comparison may become more reliable if:

• Using spatial rather than temporal display of stimuli
• Experiencing with minimum spatiotemporal distance

Spatially close => clear difference Spatially distant => less clear



Presenter Notes
Presentation Notes
Video that illustrates the above



A good rule of thumb

• Do quantitative research only if
• Your game can be deployed to a large number of players online (client code 

allows backend to customize things for each player, or you have both tested 
versions playable in a browser and recruit participants through an online 
service such as Prolific)

or
• You test IRL but can assume at least a moderate effect size and have enough 

time to recruit and manage 30+ participants
or
• Your experiment can be implemented as 2IFC

• For school projects and Master’s theses, qualitative research is often 
a safer choice   

Presenter Notes
Presentation Notes
Using Prolific is really easy, but running large samples is not free, as one should pay the participants an ethical minimum wage. Prolific provides recommendations for it. The cost is not high for industry and other paid work, but can be too steep for student projects.



Qualitative research primer

Presenter Notes
Presentation Notes
Let’s now go step by step through the 4 stages of the double diamond model, and think about how user research might fit into the picture



Thematic analysis
• A common qualitative GUR method
• Interview & open-ended questionnaire 

data
• Braun & Clarke is the most cited tutorial 

paper
• Procedure (roughly, see the paper for 

details):
• Read through your data
• Perform initial coding
• Review and revise codes
• Collate codes into themes
• Write a report with illustrative quotes



How coding works in practice

• Many possible coding styles:
• Compact vs. verbose
• Semantic vs. latent  (semantic = as is, latent = reading between the lines) 

• Practical tools:
• Google Sheets (if your data can be formatted as one coded text per row)
• Atlas.ti (free-form selection of coded texts in longer text documents) 

• Coding in Atlas.ti: https://www.youtube.com/watch?v=SivD3Uwf6Ng

https://www.youtube.com/watch?v=SivD3Uwf6Ng


Content analysis

• Another common approach
• Also starts with reading and coding 
• Codes/themes are less interpretative
• Inductive/open coding followed by 

deductive coding
• More focus on quantification of 

results, e.g., calculating frequencies 
of codes/themes 



Exercise: Let’s get a feel of coding GUR data

• Make a copy of this data to your google drive and code in Google Sheets: 
https://urly.fi/32bU

• Coding instructions: Please conduct a qualitative coding of the messages of 
a Discord support channel of Hypehype, a new game development tool. The 
codes provide compact summaries of the topics that users need help with, 
using one or just a few words. Multiple codes per message are separated by 
semicolons. If a message is not a help request, we format the code as Other 
(explanation). Common examples of those are Other (support response) 
and Other (support asks for clarification).

• If some messages are particularly hard to code, enter “1” in the hard to 
code column

https://urly.fi/32bU


Collating codes to themes 

• In the Hypehype data, what higher-level topic categories can you 
identify? (E.g., for grouping tutorials under main headers)

• Building a code hierarchy in Atlas.ti: 
https://www.youtube.com/watch?v=fEJD3SNtmBU

https://www.youtube.com/watch?v=fEJD3SNtmBU


Presenter Notes
Presentation Notes
Here’s an example of a more visual way to display the code hierarchy, created using a mind map tool. Compared to the tree view of Atlas, this is richer, with the colors and included visuals. On the other hand, this takes more space and might therefore be less readable if one has many codes.



A note on interview technique

• Semi-structured interviews are the most common: You have a 
template of questions, but you can also improvise and ask follow-up 
questions, or skip a question if it was already answered

• Participants want to please you – “Is this good?” will produce biased 
answers. 

• Better to explicitly ask for positives, negatives, and suggestions for 
improvements



1st person methods

• Qualitative research with N=1
• Autobiographical design: 

Iterative design with the designer 
as the user

• Autoethnography: Researching 
and understanding something 
through personal participation, 
observation, and note taking



Presenter Notes
Presentation Notes
A really high-quality Master’s thesis. A good example of studying games through playing and taking notes.



Presenter Notes
Presentation Notes
This is a good paper to read and cite if doing autobiographical design





Other methods



Concurrent think aloud

• Common qualitative data collection method
• Players asked to narrate their experience: What they perceive, think & 

feel, and what decisions they make and why
• In practice, players have difficulty remembering specific instructions. 

If you need something specific, remember to run a pilot study before 
larger-scale data collection



Video-assisted stimulated recall

• Stimulated recall =  using  material like photos to assist recall. 
• Watching and discussing game test video is a good way to let the 

users narrate their experience and highlight important parts that they 
forgot to mention, or didn’t mention because of focusing on the game



Cognitive & pluralistic walkthroughs

Initial usability & learnability evaluation based on game or UI sketches or 
paper prototypes

For instance, participants can be shown an UI sketch and asked to:
• Explain how they would perform a task
• Explain what UI elements mean and how they work

https://www.nngroup.com/articles/cognitive-walkthrough-workshop/
https://en.wikipedia.org/wiki/Pluralistic_walkthrough

https://www.nngroup.com/articles/cognitive-walkthrough-workshop/
https://en.wikipedia.org/wiki/Pluralistic_walkthrough


Paper prototyping with Miro boards



Heuristic evaluation

• Expert evaluation based on a 
checklist



Presenter Notes
Presentation Notes
From the paper on the previous slide





More methods

• https://en.wikipedia.org/wiki/Comparison_of_usability_evaluation_m
ethods

https://en.wikipedia.org/wiki/Comparison_of_usability_evaluation_methods
https://en.wikipedia.org/wiki/Comparison_of_usability_evaluation_methods


Example of a brief qualitative GUR study

Presenter Notes
Presentation Notes
Miro Aurela conducted this during 2023 spring edition of the GUR course and kindly donated his presentation



Resea r ch goa l

Are the game rules understandable and intuitive?

Research questions:

1. Which game rules player can figure out on their own?

2. Which game rules are considered difficult/unclear/unintuitive?



Pr ocess

Playtest

1. Start voice recording

2. Explain the basic rules

3. Playtest

• Until the player is stuck

• Let player share ideas/feedback

• Ask for more concrete answers as 
useful

Analysis

1. Generate transcript with Microsoft Word 

Transcribe feature

2. Assign codes for player comments with Atlasti

3. Analyze the results based on frequency of topics



RESULTS
7 playtesters

23 codes



Resu lts

1. Controls 8 (7)

1. Camera controls 4 (3)

2. Keyboard controls 2

3. Planting controls 2

2. Planting 10 (7)

1. Collecting seeds 1 up 2

2. Planting 8 (5)

3. Movement 8 (4)

1. Movement 1 up 2

2. Movement 2 down 2 (1)

3. Getting on top of a tree 4 (3)

4. Water 6 (5)

1. Lowering water level 5 (4)

2. Rising water 1

5.    Unclear visuals 8 (7)

1. ”Connected” trees 1

2. Collecting seeds 3

3. Distinguishing height 3 (2)

4. Starting with a seed 1

5. Bug: planted tiles color 2*

6.    Other 10 (7)

1. Afraid of wrong moves 1

2. Difficulty curve 5 (2)*

3. Suggestion: show path 1

Total codes (unique codes)

* Result underestimates the experience of researcher

Presenter Notes
Presentation Notes
Note: the numbers in the parenthesis are the numbers of players who mentioned the issue or code. The  other numbers are the total number of texts assigned a code over all players.

The frequencies are not super reliable with a small number of users, but they are still better than nothing when you need to prioritize what to improve. But note that for that, you should also consider things like how severe an issue is and how much it costs to fix. 



The Un spoken r u les

Cannot move more than 1 step upwards 0

Cannot move not into flooded space 0

Can move 2+ downwards 1

Tree must have seeds to pick seeds 3

Character must be on the tree level to pick seeds 2

Tree grows only after next move action 5

Movement/Collect -> Water Level increases 1

Plant -> Water Level decreases 4

Presenter Notes
Presentation Notes
The data revealed that many of the issues were due to game rules/mechanics that were not communicated clearly to the user.



Fu r ther a n a lysis

Camera controls (3)

- Difficult to control with mouse (either too fast or slow)

- Suggestion to use arrow keys / 90 degree angles

Planting (5)

- Tree grows only after player move away -> feedback of planting
not clear

- Might also relate to a visual bug and unintuitive control scheme

- Improvement: single UI button instead of mouse click

Getting on top of a tree (3)

- 3 testers figured out without instructions (”This is amazing. You should 
make puzzles with this.”)

- Improvement: tutorial

Lowering water level (4)
- ” I think it probably relates to the trees.”, ”I wasn't sure how much that's planting 

lower the sea level”, “Wasn't sure how much  planting lowers the sea level.”, “That’s 
maybe a bit unintuitive.”

Collecting seeds (3)

- Visually unclear which trees have seeds -> improve visuality

Difficulty Curve (2*)

- But only 1 playtester solved the second level.



DISCUSSION



Poten t ia l issu es

- Only used recording to save playtesting/interview
- Poor recording quality -> machine made transcript was barely understandable

- No prewritten question list
- Playtesters got slightly different set of questions depending on what happened during the

gameplay

- Difficulty curve & poor on boarding
- 4 test levels trying to include main concepts of the game -> difficulty increases too fast

- The experience of the playtesters with the current version does not match the real version



Con clu sion s

- Basic rules of the game like movement were understood by everyone

- More game spesific rules were more difficult to understand, especially planting

- Some testers also had confusion about suprising game rules like the ability to 
move one step upwards.

- Improving the visual feedback and controls is necessary

- Slow onboarding, introducing all game rules separately

- Potentially redesigning planting mechanism



AI-assisted data analysis & generation



Overview

• GPT-3 and other Large Language Models can role-play participants and 
answer to virtual interview questions

• GPT-3 can also do automatic qualitative coding, if given a few examples
• Models like OpenAI Whisper can automatically transcribe think aloud 

and interviews. 
• Deep Neural Networks can analyze facial expressions and the tone of 

player voice
• Deep Reinforcement Learning agents can learn to play games and use 

interfaces in simulation, and simulation data has at least some 
predictive power about real user behavior



AI-assisted data generation



AI playtesting

• Data from AI players can predict 
some aspects of human data

• For example, AI pass rate of levels 
can be proportional to human 
pass rate, e.g., AI=a*human + b

• If you measure a and b on some 
players and levels, can generalize 
to other players and levels

Presenter Notes
Presentation Notes
But the other players and levels have to be similarly enough. For instance, if a new level introduces a completely different mechanic, the correct a and b for that level might be different.



https://dl.acm.org/doi/fullHtml/10.1145/3526113.3545689

Presenter Notes
Presentation Notes
Similar to AI playtesting, but more generally for user interfaces and extended with biomechanical simulation of the user’s body.

Main limitation: Training the agent takes too long for you to experiment on it on this course.

https://dl.acm.org/doi/fullHtml/10.1145/3526113.3545689


https://www.youtube.com/watch?v=SuZu4Grfb_I

https://www.youtube.com/watch?v=SuZu4Grfb_I










AI-assisted data analysis

Presenter Notes
Presentation Notes
Right now, given the limitations of AI data generation, I’m more excited about the use of AI in data analysis



AI-based speech recognition

• Very useful for transcribing interviews
• Word 360: Aalto account gives you some free transcription hours per 

month.
• OpenAI Whisper: a recent very good transcription model

• Many options for using: OpenAI API, Colab notebooks, and you can also download 
and run the model on your own GPU. 

• WhisperX = Whisper + 3rd party speaker recognition (e.g., researcher & participant): 
https://github.com/m-bain/whisperX

• Word 360 is better at recognizing and labeling multiple speakers, but 
WhisperX makes less transcription errors. 

• Whatever the AI tool, make sure you have as good audio quality as 
possible. Laptop microphone < phone < a good microphone

Presenter Notes
Presentation Notes
I would recommend you try both Word 360 and WhisperX and see what works best for you.

You can borrow microphones from takeout.aalto.fi

https://github.com/m-bain/whisperX


Presenter Notes
Presentation Notes
Work in progress in my research group





Topic modeling

• Natural Language Processing (NLP) problem related to thematic 
analysis: identify frequent topics in some mass of text

• Run the BERTopic algorithm in a Colab notebook: 
https://colab.research.google.com/drive/1FieRA9fLdkQEGDIMYl0I3M
CjSUKVF8C-?usp=sharing

https://colab.research.google.com/drive/1FieRA9fLdkQEGDIMYl0I3MCjSUKVF8C-?usp=sharing
https://colab.research.google.com/drive/1FieRA9fLdkQEGDIMYl0I3MCjSUKVF8C-?usp=sharing


Neural Network Based Facial Expression Analysis of 
Game Events: A Cautionary Tale

Shaghayegh Roohi, Jari Takatalo, J. Matias Kivikangas, Perttu Hämäläinen

Presenter Notes
Presentation Notes
In CHI PLAY 2018, we had a paper about facial expression analysis of game events.



Why focus on events?

• Every player may take a different path through a game
• Time-series signals of emotions cannot be directly compared or 

aggregated
• However, it’s easy to log out key events with time stamps: player 

deatch, player getting a reward etc.
• This paper: measure the affect gradient of events: Average change in 

emotional facial expression around specific events. 



Approach

• Computer vision using facial video 
of the player

• Convolutional neural networks 
trained with free 7-emotion 
Kaggle dataset

• Focus on ”Happy”, because it’s 
most robust

• Analyze response to game events 
like dying or killing enemy

Presenter Notes
Presentation Notes
Idea was that maybe we find out which events are most emotionally salient 



Affect gradient

• Preprocess the data with median filtering
• Extract segments of fixed length around each logged game event

86

Median-filtered signalRow signal



Affect gradient

• Normalize the segments to have zero mean

87Normalized signal



Affect gradient

• Fit lines to the extracted segments
• The slopes give the affect gradients of the events

88
Affect gradient



Affect gradient summary plots
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Presenter Notes
Presentation Notes
We can then average over many games and players to compute which events elicit most happiness and which cause a decrease in happiness.



Presenter Notes
Presentation Notes
Interestingly, what elicits most happiness is the player getting killed
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Presenter Notes
Presentation Notes
To investigate further, Shaghayegh developed this visualization that allows going from the histogram back to the data. Let’s see an example of a happiness increase.

It’s clear that the network performs as it should. The weird results are not a technology bug.






Getting Killed Makes Players Happy, 
According to a Neural Network

Shaghayegh Roohi, Jari Takatalo, J. Matias Kivikangas, Perttu Hämäläinen

Presenter Notes
Presentation Notes
A central message of the paper is that it’s too naive to use this kind of technology to measure and optimize player satisfaction – it doesn’t really make sense to maximize the player getting killed.



Results replicate previous psychophysiological 
studies

• Getting killed produces a smile
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Killing enemies: concentrated frown 
interpreted as neutral or negative emotion



Presenter Notes
Presentation Notes
In general, recent research has found that the relation of emotions and player experience is a complex one. 



OpenFace: a facial behavior analysis toolkit
https://github.com/TadasBaltrusaitis/OpenFace/wiki

• Openface is an easy to 
use opensource toolkit 
that detects facial 
landmarks, head pose, 
eye-gaze direction and 
facial action units 

https://github.com/TadasBaltrusaitis/OpenFace/wiki


Action unit estimation

• Openface can estimate facial movements based on Facial Action 
Coding System (FACS)

• In FACS, facial movements are coded as different action units (AU): 
https://imotions.com/blog/facial-action-coding-system/

• Openface estimates the presence and the intensity (scale from 0 
to 5) of different AUs in each frame of the video

• For the accuracy of AU estimates, see Baltrusaitis, Zadeh, Lim, & 
Morency (2018)

https://imotions.com/blog/facial-action-coding-system/


How  to use, step by step (Windows 
Powershell) 
• Openface is operated trough command line interface: e.g. with

PowerShell (Windows) or xterm (Unix)
• 1. Install: 

https://github.com/TadasBaltrusaitis/OpenFace/wiki/Windows-
Installation

• 2. Open Windows Powershell
• 3. Change the directory to the openface folder, for example:

• cd C:
• cd \...\...\...\OpenFace_2.0.5_win_x64\

https://github.com/TadasBaltrusaitis/OpenFace/wiki/Windows-Installation
https://github.com/TadasBaltrusaitis/OpenFace/wiki/Windows-Installation


Useful command line arguments

• 4: Execute a command, examples:
• Extract features (CSV-file): .\FeatureExtraction.exe -f "C:\...\...\filename.avi”
• Extract AU estimates (CSV-file): \FeatureExtraction.exe -aus –f 

"C:\...\...\...\filename.avi”
• Visualize the data: .\FeatureExtraction.exe –verbose "C:\...\...\filename.avi”

• 5. Analyze the data 
• Also possible to use GUI with the argument ./OpenFaceOffline.exe
• List of all possible arguments: 

https://github.com/TadasBaltrusaitis/OpenFace/wiki/Command-line-
arguments

https://github.com/TadasBaltrusaitis/OpenFace/wiki/Command-line-arguments
https://github.com/TadasBaltrusaitis/OpenFace/wiki/Command-line-arguments


Example
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Resources

• GUR challenges and best practices in 
the industry

• Post-launch GUR
• Designing a GUR lab 
• Biometric measures
• Game analytics
• GUR case studies of published games
…and more



Resources

• What is player experience?
• Can give ideas on what to measure
• Similar topics also covered on the 

Game Analysis course



https://gamesuserresearch.com/articles/

https://gamesuserresearch.com/articles/


Exercise: Plan your GUR experiment

• Time: 1h
• Use any method and data, e.g, your test your game or analyze 

discussions in r/games
• Describe your plan using 1-2 slides, answering:

• What are your main research questions? 
• What data will you collect and how?
• How will you analyze the data?
• Who will utilize the results and how?

Add your slides to a shared Google Slides



Tuesday & Wednesday

• Tuesday: prepare your GUR experiment as planned
• Wednesday: run the experiment. Recruit others than students on this 

class as participants if you can, but be prepared to participate 
yourself.

• 9-12: Group A tests, Group B as participants if needed
• 13-16: Group B tests, Group A as participants if needed

Group A: Atte, Apogrowth, Moosio, Tom & Yan, VR heat
Group B: Puzzle, Marmortal, Tomorrow island, Spell Crafting, Patrols, 
Jarno



Thursday & Friday

• Thursday: AI-based game testing (Christian teaching)
• Friday 9.15-12: your GUR data analysis (Perttu will be there to help 

with AI-based analyses, Python etc)
• Friday 13-14: Two invited case study presentations
• Friday 14.15-16: presentations and discussion (5 min presentation + 5 

min discussion per group)
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