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Guidance

User-initiative VA



4

Guidance

Mixed-initiative VA
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Guidance Degrees

Guidance degrees are 
defined by the constraint 
they impose on user action

Ceneda, D., Gschwandtner, T., May, T., Miksch, S., Schulz, H. J., Streit, M., & Tominski, C. (2016). Characterizing guidance in visual analytics. IEEE transactions 
on visualization and computer graphics, 23(1), 111-120.

Orienting

Directing

Prescribing

degree

less 
constraining

more 
constraining
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Guidance Degrees
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Guidance Degrees

Orienting guidance

Used to preserve or enhance the 
users’ mental map

Does not constrain user action
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Guidance Degrees

Directing guidance

A ranked set of options for the user 
to choose from

Partially constraints user action
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Guidance Degrees

Prescribing guidance

Mandatory actions or step-by-step 
instructions that can be 
automatically enacted on 
acceptance

User action is constrained to either 
accepting or declining
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Guidance Degrees

Orienting

Directing

Prescribing

Seeing

Choosing

Acting

guidance usersimulates

less 
constraining

more 
constraining
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Model of Knowledge Generation in Guided VA

Knowledge Generation Model

Sacha, D., Stoffel, A., Stoffel, F., Kwon, B. C., Ellis, G., & Keim, D. A. (2014). Knowledge generation model for visual analytics. IEEE transactions on visualization and 
computer graphics, 20(12), 1604-1613.
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Model of Knowledge Generation in Guided VA

Knowledge Generation Model

Sacha, D., Stoffel, A., Stoffel, F., Kwon, B. C., Ellis, G., & Keim, D. A. (2014). Knowledge generation model for visual analytics. IEEE transactions on visualization and 
computer graphics, 20(12), 1604-1613.
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Model of Knowledge Generation in Guided VA

Information flow directions

• Upstream (to the user)

• Downstream (to the system)
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Model of Knowledge Generation in Guided VA

The Exploration Loop is the basic 
interaction loop



16

Model of Knowledge Generation in Guided VA

Guidance side

It interacts with the user through 
the VA system
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Model of Knowledge Generation in Guided VA

Guidance Loop
First-order loop of interaction with 
the user

Inference Loop
Second-order loop of 
self-interaction
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Model of Knowledge Generation in Guided VA

Information from the users’ 
analysis process flows downstream 
and is observed by the guidance 
system
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Model of Knowledge Generation in Guided VA

Guidance (non-disruptive) is 
provided upstream
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Model of Knowledge Generation in Guided VA

Disruptive guidance is provided and 
fed back into the system, 
short-circuiting the exploration loop
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Model of Knowledge Generation in Guided VA

Disruptive guidance is provided and 
fed back into the system, 
short-circuiting the exploration loop
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Model of Knowledge Generation in Guided VA

Where does the difference between 
disruptive and non-disruptive 
guidance stem from?



Index

23

Introduction
• Guidance Degrees

Models
• Model of Knowledge 

Generation in Guided VA
• Model of Perspective Change 

Dynamics
• Typology of System Guidance 

Tasks
Case Studies
Conclusion



24

User Tasks

Multi-level Typology of 
Abstract Visualization Tasks

Search types define the 
complexity of the task
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Search Types

Search types define the space 
where the target and path of 
analysis are either known or 
unknown to the user
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Perspective change

The movement from one search 
task to another during analysis
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Perspective change

Arrows point in the direction of 
decreasing complexity
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Perspective change

Orienting
Lowest degree of guidance

Does not constrain action

A second-order degree is defined 
for each user task being targeted
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Perspective change

Directing
The middle degree of guidance

Leads to browse and locate tasks

Two second-order degrees 
depending on the axis it moves the 
task: path and target
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Perspective change

Prescribing
The highest degree of guidance

By constraining all user action 
drives any task to a lookup
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Perspective change

Non-disruptive guidance 
correspond to guidance tasks that 
do not change the user task

Disruptive guidance corresponds to 
guidance tasks that induce 
perspective change on the user
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Perspective change

If a user tasks is defined by a kind of 
search, a guidance task is defined 
by its intended effect over this 
search.
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A Typology of Guidance Tasks in Mixed-Initiative 
Visual Analytics Environments

3+1 Dimensions
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A Typology of Guidance Tasks in Mixed-Initiative 
Visual Analytics Environments
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Semantic Zoom on guidance provision



Using the typology
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Case studies
DesignScape

O'Donovan, P., Agarwala, A., & Hertzmann, A. (2015, April). Designscape: Design with interactive layout suggestions. In Proceedings of the 33rd annual ACM conference on 
human factors in computing systems (pp. 1221-1224).
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Case studies
DesignScape
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Case studies
DesignScape
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Case studies
DesignScape
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Case studies
DesignScape
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Case studies
DesignScape
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Case studies
DesignScape
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Case studies
DesignScape

Users felt frustrated by the lack of agency in solutions they 
found nonetheless good (using the adaptive interface).
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Case studies
ForceSPIRE

Endert, A., Fiaux, P., & North, C. (2012, May). Semantic interaction for visual text analytics. In Proceedings of the SIGCHI conference on Human factors in computing systems 
(pp. 473-482).
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Case studies
ForceSPIRE



49

Case studies
ForceSPIRE

“[Users] treated their investigation not as steering a 
model, but rather synthesizing information”
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Case studies
Topic-Tree

Endert, A., Fiaux, P., & North, C. (2012, May). Semantic interaction for visual text analytics. In Proceedings of the SIGCHI conference on Human factors in computing systems 
(pp. 473-482).
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Case studies
Topic-Tree
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Case studies
Topic-Tree

Model Building

Parameter Setting

Objective

Prescribing Directing No guidance
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Case studies
Topic-Tree

Model Building

Parameter Setting

Objective

Prescribing Directing No guidance13 2

Users consistently choose directing guidance over no guidance, followed by prescriptive 
guidance, as giving the best results.
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• We have proposed a high-level model of guidance

• We have proposed the low-level model of perspective change

• We have proposed the concept of guidance tasks and a typology for them

• We have shown the applicability of guidance tasks in the analysis of mixed-initiative 

systems



Thanks!

A Typology of Guidance Tasks in Mixed-Initiative Visual 
Analytics Environments

I. Pérez-Messina, D. Ceneda, M. El-Assady, S. Miksch and F. Sperrle



Takeouts
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• There are guidance tasks

• Guidance tasks affect and change user tasks

• We can generalize results from mixed-initiative VA systems using guidance task analysis



A Typology of Guidance Tasks in Mixed-Initiative 
Visual Analytics Environments

What?

Receives information from user tasks 
and provides an answer to the 
knowledge gap to user tasks.
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A Typology of Guidance Tasks in Mixed-Initiative 
Visual Analytics Environments

How?

Abstract operation that is provided 
as guidance

Taken explicitly from Brehmer & 
Munzner, 2013

58



A Typology of Guidance Tasks in Mixed-Initiative 
Visual Analytics Environments

When?

A global dimension that affects 
both user and guidance tasks (both 
must share the same Objective to 
be effectively connected)
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A Typology of Guidance Tasks in Mixed-Initiative 
Visual Analytics Environments

Why?

• Guide
Divided into the 4 blocks of the 
Guided KGM (+Explain)

• Provide
Divided into the 3 guidance 
degrees (subsequently divided 
into subdegrees)
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Guidance Phase Space
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Guided VA System can be divided 
into:

• Weak or no guidance
• Passive
• Proactive
• Co-adaptive



Using the typology

62

Composition rules

1. UTs and GTs are first described 
independently of one another.

2. UTs and GTs are assigned to analytical 
objectives.

3. Each GT must target at least one UT.
4. A targeting relation can be observing, 

providing, or co-adaptive, indicating 
the direction of the information flow.

5. Produce tasks may only be targeted by 
observing relations.



What do a Typology, a Model of Knowledge 
Generation  and a Task Schema have in common?
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What do a Typology, a Model of Knowledge 
Generation  and a Task Schema have in common?
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perspective change
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