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Learning Outcomes

1. User models in HCI

• Knows what user models are and is able to list some key models and their

principles.

• Can give an example of how user models can be used in evaluation and

design.

2. Parameter inference and prediction

• Is able to infer parameters of a user model based on empirical data.

• Can use the fitted model to predict behaviour in hypothetical interactive

scenarios.
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What is a model?
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What is a model?

And who needs one anyways?
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https://users.aalto.fi/~jokinej10/videos/vs-video.mp4
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Analysis: Layout Learning Model

• The model specifies mathematical equations governing human memory and

visual search.

• These equations are integrated under the assumption of a controller that

learns to utilise these resources to reach a goal.

• The model can be used to generate simulated user data, permitting

evaluation of keyboard layouts without the need of experiments with human

participants.
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What Is a Model?

• A scientific model represents a selected part of the world.

• Data models use mathematical equation(s) to describe observed associations

between empirical units.

• Theory models integrate data models using hypotheses about the

mechanisms that produce the observed associations.

Frigg & Hartmann, ”Models in Science”, The Stanford Encyclopedia of Philosophy.

https://plato.stanford.edu/archives/sum2018/entries/models-science.
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Uses of Computational Modelling

• formalising and clarifying theories

• model / theory comparison and selection

• simulation

• visualisation

• parameter estimation

Wilson, R., & Collins, A. (2019). Ten simple rules for the computational modeling of behavioral data.

Zuidema et al. (2019). Five ways in which computational modeling can help advance cognitive science:

Lessons from artificial grammar learning. Topics in Cognitive Science.
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Senders, et al. (1967). The attentional demand of automobile driving. Highway Research Record, 195, 15-33.

https://users.aalto.fi/~jokinej10/videos/senders.mp4

https://users.aalto.fi/~jokinej10/videos/senders.mp4






Klauer et al. (2009). Comparing real-world behaviors of drivers with high versus low rates of crashes and near crashes. Technical report.
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Kujala & Salvucci (2015). Modeling visual sampling on in-car displays: The challenge of predicting safety-critical lapses of control. International

Journal of Human-Computer Studies, 79, 66-78.

https://users.aalto.fi/~jokinej10/videos/kujala.mp4
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https://users.aalto.fi/~jokinej10/videos/Predicting%20Driver%20Distraction%20with%20Distract-R.mp4
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Analysis: Driving Model

• The model uses the ACT-R cognitive architecture.

• The system consists of a number of components, as as manual, visual,

working memory, and executive.

• A number of if-then statements called production rules govern the model’s

behaviour in arbitrary tasks, such as driving.

• Adjusting the parameters of the model lets the modeller to simulate

individual differences.

• A tool called Distract-R permits quick prototyping and testing of in-car

interfaces.
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https://users.aalto.fi/~jokinej10/videos/How%20We%20Type.mp4 27

https://users.aalto.fi/~jokinej10/videos/How%20We%20Type.mp4


Requirements of Touch Screen Typing

• working memory, e.g., for rehearsing the message

• executive control for focusing on the current

phase of the task

• vision for locating the target key

• long-term memory for storing and recalling key

positions

• finger for touching the target key

• rational adaptation to find balanced typing

behaviour

Jokinen, J. (2017). Touch screen text entry as cognitively bounded rationality. Proc CogSci.
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Fitts’ Law

• Fitts’ law models human movement as analogous to transmission of

information.

• Index of difficulty (ID) is given by the logarithm of the ratio of movement

distance A and target width W .

• Movement time is predicted linearly from ID, with a coefficient b and an

intercept a: MT = a + b × log2(ID).

• There are multiple formulas, of which one of the most used is

MT = a + b × log2( 2A
W

+ 1).

• a and b are empirically determined constants.
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The Assignment

• In the assignment, you are given Python

code that contains functions for using Fitts’

law for predicting movement time, given a

and b.

• You are given smartphone typing data from

two users, and your task is to infer the a

and b parameters of those users, and use

Fitts’ law to predict typing times with

hypothetical devices.
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Jastrzembski, & Charness (2007). The Model Human Processor and the older adult: Parameter estimation and validation within a mobile phone

task. Journal of Experimental Psychology: Applied.
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Learning Outcomes

1. User models in HCI

• Knows what user models are and is able to list some key models and their

principles.

• Can give an example of how user models can be used in evaluation and

design.

2. Parameter inference and prediction

• Is able to infer parameters of a user model based on empirical data.

• Can use the fitted model to predict behaviour in hypothetical interactive

scenarios.
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