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1 Introduction

This document contains all of the statements and diagrams used in each of the
two empirical studies. Each set of statements and diagram is presented along-
side the associated question and answer. All of the diagrams are scaled to 45%
of the actual size used in the study in order to fit all text and diagrams for
any given question on a single page. For study 1, section 2.1 shows the infor-
mation given to participants. Section 2.2 covers the training phase, section 2.3
presents the performance phase stimuli, and section 2.4 shows the questions
designed to identify inattentive participants. Similar sections are included for
study 2.
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2 Study 1 Materials

2.1 Information

The information given to the participants at the beginning of the study is as
follows:

Scientific Study on Diagram Visualization

University of | ~
ant & b
n Computing ~ University of Brighton

This is a scientific study conducted by the University of Kent and the University of Brighton.
Important:

By consenting to take part, you agree that the data we collect from you can be used for the purposes of research into the effectiveness of
representations of information. You also consent to the data being shared, after anonymization, for the purposes of peer review and to be placed
online with any associated research publication. These data include information on your responses to the study questions along with basic
demographic information you provide us with regarding your age, gender, and whether you are colour blind. We will not use your data for other
purposes. By taking part in the study you are providing your consent for us to use your data in the way just described.

You can participate in this study only once. Multiple attempts by the same participant will not be permitted. Once starting the study, continue on
through all the pages. If you fail to complete the study after starting you will not be allowed another attempt and will not be paid.

This study is split up into 28 pages and each page takes up to 1 minute to complete. The whole study takes about 30 minutes with a maximum of
45 minutes permitted.

Read the instructions carefully and answer the question before proceeding to the next page. Attempts that are not completed carefully will be
rejected and you will not be paid. 100% of a number of attention checking questions must be answered correctly for you to complete the study
successfully.

You should maintain concentration on the study and answer questions without delay, unless a question explicitly allows you to take a break, in
which case you can have a rest before continuing.

Do not use the back button on your browser: you cannot access the previous pages, and if you click on it, you might be unable to complete the
study.

The next 4 pages are for training. You will need to read these pages carefully to answer the later questions correctly.

Please choose "Yes" and click on the "Next Page" button to consent to take part and to start the study.

(you cannot return to this page afterwards
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2.2 Training

This section contains the statements and diagrams presented to participants
for the purposes of training. After attempting each question, participants were
given the correct answer, an explanation of the correct answer (with reference
to the text and, where appropriate, diagram) and a modified diagram with
the regions of interest highlighted. These modified diagrams are presented
alongside the explanatory text.

Question t1: Text and Diagrams used for Training

— Options (All Groups):
Everyone who visited Estonia visited Turkey
No one visited both Botswana and Estonia
Everyone who visited Estonia visited Botswana
No one visited both Botswana and Turkey

— Task Type: Disjoint Answer: 2

Text Group:

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Linear Diagram Group:
Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Botswana H

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

— Venn Diagram Group:

Botswana



Andrew Blake et al.

— Euler Diagram Group:
Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Botswana
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Question t1: Text and Diagrams Used to Explain The Answer

— Text Group Image:

— Text Group Explanation:

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

The correct answer is 'No one visited both Botswana and Turkey'.
We can make this deduction from the statements.
Suppose someone visited Botswana. Then the first statement tells us that they also visited

Estonia. So, from the second statement, this person did not visit Turkey. Therefore, no one
visited both Botswana and Turkey.

— Linear Diagram Group Image:

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Botswana

— Linear Diagram Group Explanation:

The correct answer is 'No one visited both Botswana and Turkey'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Botswana. Then the first statement tells us that they also visited
Estonia. So, from the second statement, this person did not visit Turkey. Therefore, no one

visited both Botswana and Turkey.

In the diagram, the lines for Botswana and Turkey do not overlap, so no one visited both
Botswana and Turkey.

— Venn Diagram Group Image:

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Botswana

\ 4
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— Venn Diagram Group Explanation:

The correct answer is 'No one visited both Botswana and Turkey'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Botswana. Then the first statement tells us that they also visited
Estonia. So, from the second statement, this person did not visit Turkey. Therefore, no one

visited both Botswana and Turkey.

In the diagram, the region inside both Botswana and Turkey is completely shaded, so no one
visited both Botswana and Turkey.

— Euler Diagram Group Image:
Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Botswana

— Euler Diagram Group Explanation:

The correct answer is 'No one visited both Botswana and Turkey'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Botswana. Then the first statement tells us that they also visited
Estonia. So, from the second statement, this person did not visit Turkey. Therefore, no one

visited both Botswana and Turkey.

In the diagram, the circles for Botswana and Turkey do not overlap, so no one visited both
Botswana and Turkey.
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Question t2: Text and Diagrams used for Training

— Options (All Groups):
No one visited both Croatia and Niger
No one visited both Croatia and Denmark
Everyone who visited Denmark visited Libya
Everyone who visited Niger visited Denmark

— Task Type: Subset Answer: 4

— Text Group:

Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

— Linear Diagram Group:
Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

Croatia

Libya

Niger

— Venn Diagram Group:

Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

— Euler Diagram Group:
Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

Croatia Libya
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Question t2: Text and Diagrams Used to Explain The Answer

— Text Group Image:

Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

— Text Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.
We can make this deduction from the statements.

Suppose someone visited Niger. Then the third statement tells us that they also visited
Croatia. So, from the first statement, this person also visited Denmark. Therefore, everyone
who visited Niger visited Denmark.

— Linear Diagram Group Image:
Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

Croatia

Libya

Niger

— Linear Diagram Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.
‘We can make this deduction from the statements and from the diagram.

Suppose someone visited Niger. Then the third statement tells us that they also visited
Croatia. So, from the first statement, this person also visited Denmark. Therefore, everyone
who visited Niger visited Denmark.

In the diagram, the line for Niger is completely overlapped by the line for Denmark, so
everyone who visited Niger visited Denmark.

— Venn Diagram Group Image:
Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

Libya

Croatia
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— Venn Diagram Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.
We can make this deduction from the statements and from the diagram.

Suppose someone visited Niger. Then the third statement tells us that they also visited
Croatia. So, from the first statement, this person also visited Denmark. Therefore, everyone
who visited Niger visited Denmark.

In the diagram, the non-shaded region inside Niger is completely inside completely inside
Denmark, so everyone who visited Niger visited Denmark.

— Euler Diagram Group Image:
Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

Croatia

— Euler Diagram Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Niger. Then the third statement tells us that they also visited
Croatia. So, from the first statement, this person also visited Denmark. Therefore, everyone

who visited Niger visited Denmark.

In the diagram, the circle for Niger is inside the circle for Denmark, so everyone who visited
Niger visited Denmark.
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Question t3: Text and Diagrams used for Training

— Options (All Groups):
Everyone who visited Germany visited Peru
No one visited both Denmark and Kenya
No one visited both Kenya and Peru
Everyone who visited Denmark visited Libya

— Task Type: Disjoint Answer: 2

— Text Group:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

— Linear Diagram Group:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

Denmark e

Kenya [Ny

Libya

Peru et

— Venn Diagram Group:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

Denmark

Peru

Libya Kenya
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— Euler Diagram Group:

No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya

No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

Libya Peru
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Question t3: Text and Diagrams Used to Explain The Answer

— Text Group Image:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

— Text Group Explanation:
The correct answer is 'No one visited both Denmark and Kenya'.
We can make this deduction from the statements.
Suppose someone visited Denmark. Then the second statement tells us that they also visited

Germany. So, from the fourth statement, this person did not visit Kenya. Therefore, no one
visited both Denmark and Kenya.

— Linear Diagram Group Image:

— Linear Diagram Group Explanation:

The correct answer is 'No one visited both Denmark and Kenya'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Denmark. Then the second statement tells us that they also visited
Germany. So, from the fourth statement, this person did not visit Kenya. Therefore, no one

visited both Denmark and Kenya.

In the diagram, the lines for Denmark and Kenya do not overlap, so no one visited both
Denmark and Kenya.
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— Venn Diagram Group Image:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

Denmark

Peru

Libya Kenya

— Venn Diagram Group Explanation:

The correct answer is 'No one visited both Denmark and Kenya'.
We can make this deduction from the statements and from the diagram.

Suppose someone visited Denmark. Then the second statement tells us that they also visited
Germany. So, from the fourth statement, this person did not visit Kenya. Therefore, no one
visited both Denmark and Kenya.

In the diagram, the region inside both Denmark and Kenya is completely shaded, so no one
visited both Denmark and Kenya.

— Euler Diagram Group Image:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

Libya Peru

(D

— Euler Diagram Group Explanation:

The correct answer is 'No one visited both Denmark and Kenya'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Denmark. Then the second statement tells us that they also visited
Germany. So, from the fourth statement, this person did not visit Kenya. Therefore, no one

visited both Denmark and Kenya.

In the diagram, the circles for Denmark and Kenya do not overlap, so no one visited both
Denmark and Kenya.



14 Andrew Blake et al.

Question t4: Text and Diagrams used for Training

— Options (All Groups):
Everyone who visited Vietnam visited Denmark
Everyone who visited Denmark visited Qatar
No one visited both Botswana and Qatar
No one visited both Qatar and Vietnam

— Task Type: Subset Answer: 1

— Text Group:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

— Linear Diagram Group:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

Botswana

Germany S

Qatar

Vietnam

— Venn Diagram Group:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

Botswana

Vietnam

Qatar Germany
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— Euler Diagram Group:

Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam

No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

Qatar

Botswana
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Question t4: Text and Diagrams Used to Explain The Answer

— Text Group Image:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

— Text Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.
We can make this deduction from the statements.

Suppose someone visited Vietnam. Then the fifth statement tells us that they also visited
Botswana. So, from the first statement, this person also visited Denmark. Therefore,
everyone who visited Vietnam visited Denmark.

— Linear Diagram Group Image:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

Botswana
Qatar
Vietnam

— Linear Diagram Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.

We can make this deduction from the statements and from the diagram.

Suppose someone visited Vietnam. Then the fifth statement tells us that they also visited
Botswana. So, from the first statement, this person also visited Denmark. Therefore,

everyone who visited Vietnam visited Denmark.

In the diagram, the line for Vietnam is completely overlapped by the line for Denmark, so
everyone who visited Vietnam visited Denmark.
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— Venn Diagram Group Image:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

Botswana

Vietnam

Qatar Germany

— Venn Diagram Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.
‘We can make this deduction from the statements and from the diagram.

Suppose someone visited Vietnam. Then the fifth statement tells us that they also visited
Botswana. So, from the first statement, this person also visited Denmark. Therefore,
everyone who visited Vietnam visited Denmark.

In the diagram, the non-shaded region inside Vietnam is completely inside Denmark, so
everyone who visited Vietnam visited Denmark.

— Euler Diagram Group Image:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

Botswana

(

sermany

— Euler Diagram Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.

‘We can make this deduction from the statements and from the diagram.

Suppose someone visited Vietnam. Then the fifth statement tells us that they also visited
Botswana. So, from the first statement, this person also visited Denmark. Therefore,

everyone who visited Vietnam visited Denmark.

In the diagram, the circle for Vietnam is inside the circle for Denmark, so everyone who
visited Vietnam visited Denmark.
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2.3 Performance Phase

This section shows, firstly, the stimuli for ten subset tasks, followed by the
stimuli for the ten disjointness tasks. At the end of this section, the stimuli
are presented in groups, allowing an overview of the range of tasks to be seen.

Question m1

— Options (All Groups):
Everyone who visited Jamaica visited Vietnam
Everyone who visited Jamaica visited France
No one visited both Mali and Vietnam
No one visited both Denmark and Vietnam

Task Type: Subset Answer: 2
— Text Group:

Everyone who visited Denmark visited France
Everyone who visited Denmark visited Jamaica
Everyone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

— Linear Diagram Group:
Everyone who visited Denmark visited France
Everyone who visited Denmark visited Jamaica
Everyone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Denmark o

Mali

Vietnam

— Venn Diagram Group:
Everyone who visited Denmark visited France
Everyone who visited Denmark visited Jamaica
Everyone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Denmark

Vietnam

Mali
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— Euler Diagram Group:

Everyone who visited Denmark visited France
Everyone who visited Denmark visited Jamaica
Everyone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Mali

Vietnam
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Question m2

— Options (All Groups):
No one visited both Mali and Oman
Everyone who visited Germany visited Mali
No one visited both Libya and Oman
Everyone who visited Uganda visited Libya

Task Type: Subset Answer: 4
— Text Group:

Everyone who visited Germany visited Libya
No one visited both Germany and Oman
Everyone who visited Mali visited Libya

No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

— Linear Diagram Group:
Everyone who visited Germany visited Libya
No one visited both Germany and Oman
Everyone who visited Mali visited Libya
No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

Germany

Mali

Oman

Uganda [

— Venn Diagram Group:
Everyone who visited Germany visited Libya
No one visited both Germany and Oman
Everyone who visited Mali visited Libya
No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

Germany

Uganda

Mali



Evaluating Free Rides and Observational Advantages in Set Visualizations

21

— Euler Diagram Group:

Everyone who visited Germany visited Libya
No one visited both Germany and Oman
Everyone who visited Mali visited Libya

No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

Oman

Uganlja
Germany
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Question m3

Options (All Groups):

Task Type: Subset
Text Group:

Linear Diagram Group:

— Venn Diagram Group:

No one visited both France and Jamaica
Everyone who visited Jamaica visited Estonia
No one visited both Estonia and Italy
Everyone who visited Croatia visited France

Answer: 2

Everyone who visited Croatia visited Estonia
No one visited both Croatia and Italy
Everyone who visited France visited Estonia
No one visited both France and Italy
Everyone who visited Jamaica visited Croatia

Everyone who visited Croatia visited Estonia
No one visited both Croatia and Italy
Everyone who visited France visited Estonia
No one visited both France and Italy
Everyone who visited Jamaica visited Croatia

Croatia

France S ==
Italy S

Jamaica  p—f—

Everyone who visited Croatia visited Estonia
No one visited both Croatia and Italy
Everyone who visited France visited Estonia
No one visited both France and Italy

Everyone who visited Jamaica visited Croatia

Croatia

Jamaica

Italy

France
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— Euler Diagram Group:

Everyone who visited Croatia visited Estonia
No one visited both Croatia and Italy
Everyone who visited France visited Estonia
No one visited both France and Italy
Everyone who visited Jamaica visited Croatia

Italy

Croatia

Jamaic3
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Question m4

— Options (All Groups):
Everyone who visited Libya visited France
Everyone who visited Libya visited Vietnam
No one visited both France and Vietnam
No one visited both France and Sudan

Task Type: Subset Answer: 1
— Text Group:

Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No one visited both Libya and Sudan

No one visited both Sudan and Vietnam

— Linear Diagram Group:
Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No one visited both Libya and Sudan
No one visited both Sudan and Vietnam

Denmark

Libya fee=
Sudan - -

Vietnam e

— Venn Diagram Group:
Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No one visited both Libya and Sudan
No one visited both Sudan and Vietnam

Denmark

Vietnam

Sudan Libya
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— Euler Diagram Group:

Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No one visited both Libya and Sudan

No one visited both Sudan and Vietnam

Vietnam Sudan

Denmark
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Question mb

— Options (All Groups):
No one visited both France and Germany
Everyone who visited Botswana visited Sudan
Everyone who visited France visited Sudan
No one visited both France and Oman

Task Type: Subset Answer: 2
— Text Group:

Everyone who visited Botswana visited Germany
Everyone who visited Botswana visited France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

— Linear Diagram Group:
Everyone who visited Botswana visited Germany
Everyone who visited Botswana visited France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

Botswana e

Germany

Oman |

Sudan

— Venn Diagram Group:
Everyone who visited Botswana visited Germany
Everyone who visited Botswana visited France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

Botswana

Sudan

Germany
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— Euler Diagram Group:

Everyone who visited Botswana visited Germany
Everyone who visited Botswana visited France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

Oman

Sudan

Botswana
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Question m6

— Options (All Groups):
Everyone who visited Libya visited Qatar
No one visited both Botswana and Qatar
No one visited both Qatar and Turkey
Everyone who visited Botswana visited Turkey

Task Type: Subset Answer: 4
— Text Group:

No one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya

No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

— Linear Diagram Group:
No one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya
No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

Botswana e

Libya

Qatar

Turkey

— Venn Diagram Group:
No one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya
No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

Botswana

Turkey

Qatar Libya
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— Euler Diagram Group:

No one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya

No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

Qatar
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Question m7

— Options (All Groups):
Everyone who visited Italy visited Mali
No one visited both Germany and Italy
Everyone who visited Germany visited Qatar
No one visited both Mali and Qatar

Task Type: Subset Answer: 3
— Text Group:

Everyone who visited Germany visited Italy
Everyone who visited Germany visited Mali
Everyone who visited Italy visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

— Linear Diagram Group:
Everyone who visited Germany visited Italy
Everyone who visited Germany visited Mali
Everyone who visited Italy visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Germany e

Mali

Qatar

Sudan et

— Venn Diagram Group:
Everyone who visited Germany visited Italy
Everyone who visited Germany visited Mali
Everyone who visited Italy visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Germany

Sudan

Qatar Mali
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— Euler Diagram Group:

Everyone who visited Germany visited Italy
Everyone who visited Germany visited Mali
Everyone who visited Italy visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Qatar Sudan
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Question m8

— Options (All Groups):
No one visited both Oman and Germany
Everyone who visited Denmark visited Oman
Everyone who visited Oman visited Germany
No one visited both Denmark and Germany

Task Type: Subset Answer: 3
— Text Group:

Everyone who visited Denmark visited Germany
No one visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

— Linear Diagram Group:
Everyone who visited Denmark visited Germany
No one visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

Denmark e
Mali et

Oman =t

Uganda ==

— Venn Diagram Group:
Everyone who visited Denmark visited Germany
No one visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

Denmark

Uganda

Mali
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— Euler Diagram Group:

Everyone who visited Denmark visited Germany
No one visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

Denmark

Oman

OO

Uganda
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Question m9

— Options (All Groups):
No one visited both Germany and Libya
No one visited both Germany and Hungary
Everyone who visited Albania visited Libya
Everyone who visited France visited Germany

Task Type: Subset Answer: 3
— Text Group:

No one visited both Albania and France

No one visited both Albania and Germany
Everyone who visited Albania visited Hungary
No one visited both France and Libya
Everyone who visited Hungary visited Libya

— Linear Diagram Group:
No one visited both Albania and France
No one visited both Albania and Germany
Everyone who visited Albania visited Hungary
No one visited both France and Libya
Everyone who visited Hungary visited Libya

Albania e

Germany

Hungary

Libya

— Venn Diagram Group:
No one visited both Albania and France
No one visited both Albania and Germany
Everyone who visited Albania visited Hungary
No one visited both France and Libya
Everyone who visited Hungary visited Libya

Albania

Libya

Hungary Germany
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— Euler Diagram Group:

No one visited both Albania and France

No one visited both Albania and Germany
Everyone who visited Albania visited Hungary
No one visited both France and Libya
Everyone who visited Hungary visited Libya

Libya

Hungary
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Question m10

— Options (All Groups):
Everyone who visited Uganda visited Oman
No one visited both Oman and Peru
Everyone who visited Peru visited Russia
No one visited both France and Russia

Task Type: Subset Answer: 1
— Text Group:

No one visited both France and Oman

No one visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

— Linear Diagram Group:
No one visited both France and Oman
No one visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

France e
Peru (e
Russia =t
Uganda =

— Venn Diagram Group:
No one visited both France and Oman
No one visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

France

Uganda

Russia Peru
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— Euler Diagram Group:

No one visited both France and Oman

No one visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

Uganda
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Question m11

— Options (All Groups):
Everyone who visited Croatia visited Oman
No one visited both Croatia and Denmark
No one visited both Mali and Oman
Everyone who visited Denmark visited Oman

Task Type: Disjoint Answer: 3
— Text Group:

No one visited both Albania and Croatia

No one visited both Albania and Denmark

No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

— Linear Diagram Group:
No one visited both Albania and Croatia
No one visited both Albania and Denmark
No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

Albania -
Denmark

Mali =
Oman

— Venn Diagram Group:
No one visited both Albania and Croatia
No one visited both Albania and Denmark
No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

Albania

Oman

Denmark
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— Euler Diagram Group:

No one visited both Albania and Croatia

No one visited both Albania and Denmark

No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

Albania Oman
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Question m12

— Options (All Groups):
Everyone who visited Peru visited Turkey
Everyone who visited Oman visited Turkey
No one visited both Kenya and Peru
No one visited both Croatia and Oman

Task Type: Disjoint Answer: 4
— Text Group:

No one visited both Croatia and Kenya

No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
No one visited both Oman and Peru

— Linear Diagram Group:
No one visited both Croatia and Kenya
No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
No one visited both Oman and Peru

Croatia ==

Oman

Peru

Turkey

— Venn Diagram Group:
No one visited both Croatia and Kenya
No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
No one visited both Oman and Peru

Croatia

Turkey

Oman
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— Euler Diagram Group:

No one visited both Croatia and Kenya

No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
No one visited both Oman and Peru
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Question m13

— Options (All Groups):
No one visited both Botswana and Peru
Everyone who visited Peru visited Mali
Everyone who visited Botswana visited Germany
No one visited both Mali and Russia

Task Type: Disjoint Answer: 4
— Text Group:

No one visited both Botswana and Germany
Everyone who visited Germany visited Peru
Everyone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

— Linear Diagram Group:
No one visited both Botswana and Germany
Everyone who visited Germany visited Peru
Everyone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

Botswana

Mali et

Peru

Russia  fom

— Venn Diagram Group:
No one visited both Botswana and Germany
Everyone who visited Germany visited Peru
Everyone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

Botswana

Russia

Mali
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— Euler Diagram Group:

No one visited both Botswana and Germany
Everyone who visited Germany visited Peru
Everyone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

Botswana
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Question m14

— Options (All Groups):
No one visited both Italy and Qatar
No one visited both Denmark and Italy
Everyone who visited Germany visited Qatar
Everyone who visited Germany visited Peru

Task Type: Disjoint Answer: 2
— Text Group:

Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar

No one visited both Italy and Peru

Everyone who visited Denmark visited Peru

No one visited both Qatar and Peru

— Linear Diagram Group:
Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar
No one visited both Italy and Peru
Everyone who visited Denmark visited Peru
No one visited both Qatar and Peru

Denmark et

Italy [ — ——

Peru

Qatar

— Venn Diagram Group:
Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar
No one visited both Italy and Peru
Everyone who visited Denmark visited Peru
No one visited both Qatar and Peru

Denmark

Qatar
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— Euler Diagram Group:

Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar

No one visited both Italy and Peru

Everyone who visited Denmark visited Peru

No one visited both Qatar and Peru

Peru
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Question m15

— Options (All Groups):

Task Type: Disjoint
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

Everyone who visited Niger visited Oman
No one visited both Albania and Oman

No one visited both Niger and Russia
Everyone who visited France visited Russia

Answer: 2

No one visited both Albania and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

No one visited both Oman and Russia

No one visited both Albania and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

No one visited both Oman and Russia

Albania

Niger
Oman

Russia

No one visited both Albania and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

No one visited both Oman and Russia

Russia

Oman
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— Euler Diagram Group:

No one visited both Albania and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

No one visited both Oman and Russia

Russia

_—
Oman /

Albania
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Question m16

— Options (All Groups):
Everyone who visited Hungary visited France
No one visited both France and Jamaica
Everyone who visited Albania visited Jamaica
No one visited both Albania and France

Task Type: Disjoint Answer: 2
— Text Group:

Everyone who visited Albania visited France
Everyone who visited France visited Hungary
No one visited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

— Linear Diagram Group:
Everyone who visited Albania visited France
Everyone who visited France visited Hungary
No one visited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

Albania e

Hungary

Jamaica et

Kenya

— Venn Diagram Group:
Everyone who visited Albania visited France
Everyone who visited France visited Hungary
No one visited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

Albania

Kenya

Jamaica Hungary
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— Euler Diagram Group:

Everyone who visited Albania visited France
Everyone who visited France visited Hungary
No one visited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

Kenya Jamaica
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Question m17

— Options (All Groups):
Everyone who visited France visited Kenya
Everyone who visited France visited Mali
No one visited both Botswana and Kenya
No one visited both Botswana and Italy

Task Type: Disjoint Answer: 3
— Text Group:

Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Everyone who visited Italy visited France

No one visited both Italy and Kenya

No one visited both Kenya and Mali

— Linear Diagram Group:
Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Everyone who visited Italy visited France
No one visited both Italy and Kenya
No one visited both Kenya and Mali

Botswana ]

Italy
Kenya -

Mali e

— Venn Diagram Group:
Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Everyone who visited Italy visited France
No one visited both Italy and Kenya
No one visited both Kenya and Mali

Botswana

Mali

Kenya Italy
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— Euler Diagram Group:
Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Everyone who visited Italy visited France
No one visited both Italy and Kenya
No one visited both Kenya and Mali

Mali

N\
Botswana C)
/

Kenya
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Question m18

— Options (All Groups):
Everyone who visited Mali visited Niger
No one visited both Jamaica and Peru
No one visited both Hungary and Peru
Everyone who visited Jamaica visited Niger

Task Type: Disjoint Answer: 3
— Text Group:

Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru

Everyone who visited Peru visited Mali

— Linear Diagram Group:
Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru
Everyone who visited Peru visited Mali

Hungary et

— Venn Diagram Group:
Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru
Everyone who visited Peru visited Mali

Hangary

Peru

Niger Mali
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— Euler Diagram Group:

Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru

Everyone who visited Peru visited Mali
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Question m19

— Options (All Groups):
No one visited both Albania and Kenya
No one visited both Germany and Italy
Everyone who visited Albania visited Italy
Everyone who visited Italy visited Kenya

Task Type: Disjoint Answer: 1
— Text Group:

No one visited both Albania and Germany

No one visited both Italy and Kenya

No one visited both Italy and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

— Linear Diagram Group:
No one visited both Albania and Germany
No one visited both Italy and Kenya
No one visited both Italy and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

Albania

Italy

Kenya ==

Russia !

— Venn Diagram Group:
No one visited both Albania and Germany
No one visited both Italy and Kenya
No one visited both Italy and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

Albania

Russia

Kenya Italy
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— Euler Diagram Group:

No one visited both Albania and Germany
No one visited both Italy and Kenya

No one visited both Italy and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

Albania

Kenya
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Question m20

— Options (All Groups):
No one visited both Albania and Peru
Everyone who visited Peru visited Uganda
Everyone who visited Croatia visited Uganda
No one visited both Albania and Yemen

Task Type: Disjoint Answer: 1
— Text Group:

Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda

No one visited both Croatia and Peru

No one visited both Peru and Yemen

No visited both Uganda and Yemen

— Linear Diagram Group:
Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda
No one visited both Croatia and Peru
No one visited both Peru and Yemen
No visited both Uganda and Yemen

Albania e

Peru |

Uganda

Yemen

— Venn Diagram Group:
Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda
No one visited both Croatia and Peru
No one visited both Peru and Yemen
No visited both Uganda and Yemen

Albania

Yemen

Uganda Peru
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— Euler Diagram Group:
Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda
No one visited both Croatia and Peru
No one visited both Peru and Yemen
No visited both Uganda and Yemen

Uganda Yemen

Albania
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2.3.1 Text Stimuli

tions.

Everyone who vistted Denmark visited France
Exeryone who visited Denmark visited Jamaica
Exeryone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Everyone who visited Germany visited Libya
No one visited both Germany and Oman

ted Libya

No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

Everyone who visited Mali

Tveryone who visited Croatia vistied Estonia
No one visited both Croatia and ltaly
Exeryone who visited France visited Estonia
No one visited both France and fal

Everyone who visited Jamaica visited Croatia

Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No ane visited both Libya and Sudan

No one visited both Sudan and Vietam

Everyone who visited Botswana visited Germany
Everyone who visited Botswana v

ted France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

o one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya

No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

Everyone who visited Germany visited ltaly
Everyone who visited Germany visited Mali
Everyone who visited Htaly visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Everyone who visited Denmark visited Germany
No ane visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

No one visited both Albania and France

No one visited both Albania and German
Everyone who visited Albania visited Hungary
No one visited both France and Libya

Everyone who visited Hungary visited Libya

"No one visited both France and Oman
Noone visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

No one visited both Albania and Croatia

No one visited both Albania and Denmark

No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

No one visited both Croatia and Kenya

No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
ted both Oman and Peru

No one

No one visited both Botswana and Germmany
Everyone who visited Germany visited Peru
Exeryone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar

Noone visited both Italy and Peru

Everyone who visited Denmark visited Peru

No one visited both Qatar and Peru

NG one visited both Albama and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

ted both Oman and Russia

Everyone who visited Albania visited France
Exeryone who visited France visited Hungary
No one vsited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Exeryone who visited ltall visited France

No one visited both Italy and Kenya

No one visited both Kenya and Mali

Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru

Everyone who visited Peru visited Mali

No one visited both Albania and Germany,
No one visited both Italy and Kenya

No one visited both Haly and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda

No one visited both Croatia and Peru

No one visited both Peru and Yemen

No visited both Uganda and Yemen

the end

This page shows all of the textual stimuli for the 20 performance phase ques-
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2.8.2 Linear Diagrams and Text Stimuli

This page shows all of the L&T stimuli for the 20 performance phase questions.
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Exeryone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Vietnam

Mali i

Everyone who visited Germany visited Libya
No one visited both Germany and Oman
Everyone who visited Mali visited Libya

No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

Germany

=M

d Estonia

Everyone who visited Croatia vi
No ane visited both Croatia and Il
Everyone who visited France visited Estonia
No ane visited both France an

Everyone who visited Jamaica visited Croatia

Croatia

Italy

Everyone who visiied Denmark visied France
No one visited both Denmark and Viemam
Everyone who visited Libya visited Denmark

Everyone who visited Botswana visited Germany
Everyone who visited Botswana visited France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan

'Noane visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya

No one visited both Croatia and Qatar

Everyone who visited Sudan visited Oman Everyone who visited Libya visited Turkey
Vietnam Suda Turkey ‘ ‘ ‘
Teited Ttaly No one visited both Albania and France

Everyone who visited Germany visited Mali
Everyone who visited Htaly visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Germany
Qatan
Sudan

Everyone who visited Denmark visited Germany
No one visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

No one visited both Albania and Germany
Everyone who visited Albania visited Hungary
No one visited both France and Libya
Everyone who visited Hungary visited Libya

No one visited both France and Oman
No one visited both Peru and Russia

Ererone ! who wsucd Russia vxsned France
Everyon
Eversone whu vlslwd Ugands wmed Pers

Russia H
Uganda

No one visited both Albania and Croatia

No one visited both Albania and Denmark

No one visited both Albania and Oman

Everyone who visited Croatia visited Denmark
veryone who visited Mali visited Albania

=i

No one visited both Croatia and Kenya
No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Exeryone who visited Oman visited Kenya
No one visited both Oman and Peru

Bl

No one visited both Botswana and G:rmany
Everyone who visited Ger
Everyone who visted Mal visted Botsvana
Everyone who visited Mali visited Peru
Exeryone who visited Russia visited Germany

Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar

No one visited both laly and Peru

Everyone who visited Denmark visited Peru

No one visited both Qatar and Peru

Noone visited bolh A!bama and France,
Everyone who visited Albania visited Niger
Everyone who vi a visited Russia

Everyone who visited Albania visited France
Everyone who visited France vsited Hungary
No one visited both Hungary and Jamaica,
Exeryone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

Alban H
Jam
Kenya

Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Everyone who visited ltaly visited France

No one visited both Italy and Kenya

No one visited both Kenya and Mali

Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru

Everyone who visited Peru visited Mali

'Noone visited both Albania and Germany
No one visited both Italy and Kenya

No one visited both Italy and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

Everyone who visited Albamia wsued Croa"a
No one visited both Albania and Ugas

No one visited both Croatia and Pcru

No one visited both Peru and Yemen

No visited both Uganda and Yemen

the end




Evaluating Free Rides and Observational Advantages in Set Visualizations 61

2.8.8 Venn Diagrams and Text Stimuli

This page shows all of the V&T stimuli for the 20 performance phase ques-
tions. Note that these diagrams are scaled differently to the other treatments
in order to fit them on one page.
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eryone who visted Denmark vited Franes
Exeryone who isted Denmark vised Jimcs
Everyone who ised Jamaicavifed Ml
Everyone who ised Ml visted France
Everyone who ised Vietam visied Franee

Denmark

‘Noron vsitad both Gerany and O

Everyone vho:
Noone vt both Oman nd Uganda
Everyons who ised Uganda visted Ml

Germany

Noone visted b Croti and Ty
o isited Frane isitd Estonia

Noone viited bt Franceandfly

Excryone who vised Jamscs visited Crotia

Noone visted bt Denmark and Vit

Noone visitedboth Sudansnd Vi

Denmark
u,i i s

Exeryone who vsited Sudanvised Oman

Noone et b
servone

Noone visited bth Crota and Qstar
Everyons who isied Libyavisod Tkey

Botswans
Mu @
Quuar Liny

No e visied boh Qi and S

Germany

Sudan

Quuar Mai

No one ised both Uanda and Oman

Denmark

No one visied both Al and Germany.
Evryone who visted Albani visted Hungary
None isted ot France snd Lty
Evryone who vsted Hungary visted Libya

Abania

Noone visied bt France and Oman
No on isited both P nd Russa
Everyons who visted Rssa visid France
Everyone who visied Per visied Oman
Everyons who visied Uganda visid P

France
lw“ é
Russa Peru

No ne visied both

Denmark

No e visited both Albsiaand O
Eeryone who vsited Crou ised Denmark
Everyone who vt Ml visicd Albaia

Noone vited bt
No one vsited both o and P

seryone wh visted Croiavisted Tukey
Exeryone who isited Onan visied Kenya
‘Norone vt both Oman o P

Crostn
m@
Poru oman

Exeryone who vl Ml visied Peru

Everyone who isted Denmark vised P

N one it b Al T
ho visited Albuia visted Niger

Everyone who ited Alhana visted R

‘Noon vsed bothFrnce snd O

No on visited both Oman o Rusia

Everyons who isied Albaia visited France
Everyone who isted Frnce visted Hongary
Noone il both Hungary and Jamaica
Everyone who istedHungary visted Kenya
oo vsed both Jamaia nd Kenya

Everyone who ised B vsted Ml

No one visted both Kenysand Ml

Botswans

ot Niger nd Pera
Everyone who sised Pravisted Ml

‘Noone vsted bothaly and Keno
No one visited bot iy and Russa

o visied Kenya visted G
Everyone who isted Ruvi visted Al

‘Noone vsiedboth Albniaand Ugands
No on visited both Croai and P
Noone viied bth Pr snd Yemen
o visied bolh Usandaand Yemen

At

the end

2.3.4 Euler Diagrams and Text Stimuli

This page shows all of the E&T stimuli for the 20 performance phase questions.



Evaluating Free Rides and Observational Advantages in Set Visualizations

63

Everyone who visited Denmark visited France

Erryone vho i iamsc v il

:i

Evcyons who it Vit e P

Naii

O

Nitnam

No one vsited both Germany and Oman
Everyone wh visted Mai vised Libyo
No one vsied both Oman and Uganda
Everyone who isited Uganda visited Mali

Oman

Everyone who visied Cr

e who visited Denmark visted France.

No one visited both Sudan and Vietoam

Everyone who visied Botswana visited France
Everyone who visitcd Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visted Ornan

Everyone who visited Germany visited laly
Everyane who visited Germany visited Ml
Euervonewho visted iy vihd Qutr
v o iiedal iind o
No one visied both O

Evryone whoisted Denmate e Germany
Noone st o Geman

o vsited Or Denmark
Eveonswho ited U et Dotk
No one visited both Ugand and Onman

69 )

No one vsied both Albaniaand Germany

@)

No ane visited both France and Oman

No one visited both Peru and Russia
Everyone who visited Russia visitd France
Everyone who visited Peru visited Oman
Everyone who vsited Uganda visited Peru

" M

No one visied both Albania and Croata
Noone it s Al and D

No one visited bl d Om

Ereyene s vted o i ek
Eveyons whovisited Ml vied A

mm. | @

o one visited both Croatia nd.
Evepone who et Croi it Ty
Everyone who visied Oman visited Kenya
No ane visitd both Oman and Peru

No one vsied both Botswana and Germany

Eveon h vited Rt v Germany

Botsw

By whovisied D e Gy
oo viledol Dot nd Qe
oo visied ot L
veryone who visited D:nmnk v on
N ot voh o

Everyone who visted Albania visitd Niger
Eveonewhovted Attt R
‘Noone visited both France and Oman
‘No one visited both Oman and Russia

mwm

Everyone who visited Albaia vsied France

Noone visited ot Jamsica s Kenya

©0

Evryonewhoisied Bt v Fce
Everyane who visited Botswana vised.
e
No ane visited borh laly and Kenyo
No ane visitd both Kenya and Mali

Kenya
iah

Boswarh

Noceo et ol Nige o Foru

oo et A Cemary
one visited both laly and Kenya
Noone vited bt Tl and R
Everyone who visited Kenya visited Germany.
Everyone wh visted Russis visitd Alban

Albania,

Kenya

Noon visted both At Usin
No ane visited both Croata and Peru
No ane visitd both Peru and Yemen
No visited both Uganda and Yemen

Semen

()

the end
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2.4 Inattentive Questions

Question sl

— Options (All Groups):
Everyone who visited Kenya visited Niger
No one visited both Albania and Kenya
No one visited both Hungary and Peru
Everyone who visited Jamaica visited Niger
Please choose this option

Task Type: Inattentive Answer: 5
— Text Group:

This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This

In Order to be Paid

— Linear Diagram Group:
This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This
In Order to be Paid

Botswana

Italy
Qatar e

Zambia

— Venn Diagram Group:
This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This
In Order to be Paid

Botswana

Zambia

Qatar Italy
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— Euler Diagram Group:

This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This

In Order to be Paid

Botswana

Qatar
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Question s2

— Options (All Groups):
Everyone who visited Libya visited Croatia
No one visited both Libya and Denmark
No one visited both Qatar and Croatia
Everyone who visited Libya visited
Please choose this option

Task Type: Inattentive Answer: 5
— Text Group:

This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This

In Order to be Paid

— Linear Diagram Group:
This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This
In Order to be Paid

France e e

Kenya e e
Turkey =
Uganda ==

— Venn Diagram Group:
This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This
In Order to be Paid

France

Uganda

Turkey Kenya
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— Euler Diagram Group:

This is an Attention Check Question
It is not timed, You May Rest Now
Please Click on the Indicated Option
You Must Do This

In Order to be Paid

France

Turkey

Uganda
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3 Study 2 Materials

3.1 Information

The information given to the participants at the beginning of the study is as
follows:

Scientific Study on Diagram Visualization

University of | ~ 55
olr] Com'putmg University of Brighton

This is a scientific study conducted by the University of Kent and the University of Brighton.
Important:

By consenting to take part, you agree that the data we collect from you can be used for the purposes of research into the effectiveness of
representations of information. You also consent to the data being shared, after anonymization, for the purposes of peer review and to be placed
online with any associated research publication. These data include information on your responses to the study questions along with basic
demographic information you provide us with regarding your age, gender, and whether you are colour blind. We will not use your data for other
purposes. By taking part in the study you are providing your consent for us to use your data in the way just described.

You can participate in this study only once. Multiple attempts by the same participant will not be permitted. Once starting the study, continue on
through all the pages. If you fail to complete the study after starting you will not be allowed another attempt and will not be paid.

This study is split up into 28 pages and each page takes up to 1 minute to complete. The whole study takes about 20 minutes with a maximum of
45 minutes permitted.

Read the instructions carefully and answer the question before proceeding to the next page. Attempts that are not completed carefully will be
rejected and you will not be paid. 100% of a number of attention checking questions must be answered correctly for you to complete the study
successfully.

You should maintain concentration on the study and answer questions without delay, unless a question explicitly allows you to take a break, in
which case you can have a rest before continuing.

Do not use the back button on your browser: you cannot access the previous pages, and if you click on it, you might be unable to complete the
study.

The next 4 pages are for training. You will need to read these pages carefully to answer the later questions correctly.

Please choose "Yes" and click on the "Next Page" button to consent to take part and to start the study.
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3.2 Training

This section contains the statements and diagrams presented to participants
for the purposes of training. After attempting each question, participants were
given the correct answer, an explanation of the correct answer (with reference
to the text or the diagram displayed).

Question t1: Text and Diagrams used for Training

Options (All Groups):
Everyone who visited Estonia visited Turkey
No one visited both Botswana and Estonia
Everyone who visited Estonia visited Botswana
No one visited both Botswana and Turkey

— Task Type: Disjoint Answer: 2
— Text Group:

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

Botswana H

— Linear Diagram Group:

— Venn Diagram Group:

Botswana

— Euler Diagram Group:

Botswana
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Question t1: Text and Diagrams Used to Explain The Answer
— Text Group Image:

Everyone who visited Botswana visited Estonia
No one visited both Estonia and Turkey

— Text Group Explanation:
The correct answer is 'No one visited both Botswana and Turkey'.
We can make this deduction from the statements.
Suppose someone visited Botswana. Then the first statement tells us that they also visited

Estonia. So, from the second statement, this person did not visit Turkey. Therefore, no one
visited both Botswana and Turkey.

— Linear Diagram Group Image:

Botswana H

— Linear Diagram Group Explanation:

The correct answer is 'No one visited both Botswana and Turkey'.

In the diagram, the lines for Botswana and Turkey do not overlap,
50 no one visited both Botswana and Turkey.

Click "Next page" to move on to the next training question.

— Venn Diagram Group Image:

Botswana

— Venn Diagram Group Explanation:

The correct answer is 'No one visited both Botswana and Turkey'.

In the diagram, the region inside both Botswana and Turkey is completely shaded,
50 no one visited both Botswana and Turkey.

Click "Next page" to move on to the next training question.
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— Euler Diagram Group Image:

Botswana

— Euler Diagram Group Explanation:

The correct answer is 'No one visited both Botswana and Turkey'.

In the diagram, the circles for Botswana and Turkey do not overlap,
50 no one visited both Botswana and Turkey.

Click "Next page" to move on to the next training question.
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Question t2: Text and Diagrams used for Training

— Options (All Groups):
No one visited both Croatia and Niger
No one visited both Croatia and Denmark
Everyone who visited Denmark visited Libya
Everyone who visited Niger visited Denmark

— Task Type: Subset Answer: 4

— Text Group:

Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

— Linear Diagram Group:

Croatia

Libya

Niger

— Venn Diagram Group:

Libya

Croatia Niger

— Euler Diagram Group:

Croatia Libya
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Question t2: Text and Diagrams Used to Explain The Answer

— Text Group Image:

— Text Group Explanation:

Everyone who visited Croatia visited Denmark
No one visited both Denmark and Libya
Everyone who visited Niger visited Croatia

The correct answer is 'Everyone who visited Niger visited Denmark'.
We can make this deduction from the statements.
Suppose someone visited Niger. Then the third statement tells us that they also visited

Croatia. So, from the first statement, this person also visited Denmark. Therefore, everyone
who visited Niger visited Denmark.

— Linear Diagram Group Image:

Croatia

Libya

Niger

— Linear Diagram Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.

In the diagram, the line for Niger is completely overlapped by the line for Denmark,
s0 everyone who visited Niger visited Denmark.

Click "Next page" to move on to the next training question.

— Venn Diagram Group Image:

Libya

Croatia Niger

— Venn Diagram Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.

In the diagram, the non-shaded region inside Niger is completely inside completely inside Denmark,
so everyone who visited Niger visited Denmark.

Click "Next page" to move on to the next training question.
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— Euler Diagram Group Image:

Croatia

— Euler Diagram Group Explanation:

The correct answer is 'Everyone who visited Niger visited Denmark'.

In the diagram, the circle for Niger is inside the circle for Denmark,
so everyone who visited Niger visited Denmark.

Click "Next page" to move on to the next training question.
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Question t3: Text and Diagrams used for Training

— Options (All Groups):
Everyone who visited Germany visited Peru
No one visited both Denmark and Kenya
No one visited both Kenya and Peru
Everyone who visited Denmark visited Libya

— Task Type: Disjoint Answer: 2

— Text Group:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

— Linear Diagram Group:

Denmark e

Kenya S B |

Libya

Peru e

— Venn Diagram Group:

Denmark

Peru

Libya Kenya

— Euler Diagram Group:

Libya Peru

%
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Question t3: Text and Diagrams Used to Explain The Answer

— Text Group Image:
No one visited both Denmark and Peru
Everyone who visited Denmark visited Germany
Everyone who visited Kenya visited Libya
No one visited both Germany and Kenya
Everyone who visited Germany visited Libya

— Text Group Explanation:
The correct answer is 'No one visited both Denmark and Kenya'.
We can make this deduction from the statements.
Suppose someone visited Denmark. Then the second statement tells us that they also visited

Germany. So, from the fourth statement, this person did not visit Kenya. Therefore, no one
visited both Denmark and Kenya.

— Linear Diagram Group Image:

Denmark

Libya

Peru =

— Linear Diagram Group Explanation:

The correct answer is 'No one visited both Denmark and Kenya'.

In the diagram, the lines for Denmark and Kenya do not overlap,
50 no one visited both Denmark and Kenya.

Click "Next page" to move on to the next training question.

— Venn Diagram Group Image:

Denmark

Peru

Libya

— Venn Diagram Group Explanation:
The correct answer is 'No one visited both Denmark and Kenya'.

In the diagram, the region inside both Denmark and Kenya is completely shaded,
50 no one visited both Denmark and Kenya.

Click "Next page" to move on to the next training question.
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— Euler Diagram Group Image:

Libya Peru

— Euler Diagram Group Explanation:

The correct answer is 'No one visited both Denmark and Kenya'.

In the diagram, the circles for Denmark and Kenya do not overlap,
50 no one visited both Denmark and Kenya.

Click "Next page" to move on to the next training question.
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Question t4: Text and Diagrams used for Training

— Options (All Groups):
Everyone who visited Vietnam visited Denmark
Everyone who visited Denmark visited Qatar
No one visited both Botswana and Qatar
No one visited both Qatar and Vietnam

— Task Type: Subset Answer: 1

— Text Group:
Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam
No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

— Linear Diagram Group:

Germany e —

Qatar

Vietnam

— Venn Diagram Group:

Botswana

Vietnam

Qatar Germany

— Euler Diagram Group:

Botswana
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Question t4: Text and Diagrams Used to Explain The Answer

— Text Group Image:

— Text Group Explanation:

Everyone who visited Botswana visited Denmark
Everyone who visited Germany visited Botswana
No one visited both Germany and Vietnam

No one visited both Germany and Qatar
Everyone who visited Vietnam visited Botswana

The correct answer is 'Everyone who visited Vietnam visited Denmark'.
We can make this deduction from the statements.
Suppose someone visited Vietnam. Then the fifth statement tells us that they also visited

Botswana. So, from the first statement, this person also visited Denmark. Therefore,
everyone who visited Vietnam visited Denmark.

— Linear Diagram Group Image:

Botswana

Qatar

Vietnam

— Linear Diagram Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.

In the diagram, the line for Vietnam is completely overlapped by the line for Denmark,
s0 everyone who visited Vietnam visited Denmark.

Click "Next page" to move on to the first real question.

— Venn Diagram Group Image:

Botswana

Vietnam

Qatar

— Venn Diagram Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.

In the diagram, the non-shaded region inside Vietnam is completely inside Denmark,
s0 everyone who visited Vietnam visited Denmark.

Click "Next page" to move on to the first real question.
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— Euler Diagram Group Image:

Botswana

— Euler Diagram Group Explanation:

The correct answer is 'Everyone who visited Vietnam visited Denmark'.

In the diagram, the circle for Vietnam is inside the circle for Denmark,
so everyone who visited Vietnam visited Denmark.

Click "Next page" to move on to the first real question.
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3.3 Performance Phase

This section shows, firstly, the stimuli for ten subset tasks, followed by the
stimuli for the ten disjointness tasks. At the end of this section, the stimuli
are presented in groups, allowing an overview of the range of tasks to be seen.

Question m1

— Options (All Groups):
Everyone who visited Jamaica visited Vietnam
Everyone who visited Jamaica visited France
No one visited both Mali and Vietnam
No one visited both Denmark and Vietnam

Task Type: Subset Answer: 2
— Text Group:

Everyone who visited Denmark visited France
Everyone who visited Denmark visited Jamaica
Everyone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Linear Diagram Group:

Denmark |

Mali

Vietnam

— Venn Diagram Group:

Denmark

Vietnam

— Euler Diagram Group:

Mali

Vietnam
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Question m2

— Options (All Groups):
No one visited both Mali and Oman
Everyone who visited Germany visited Mali
No one visited both Libya and Oman
Everyone who visited Uganda visited Libya

Task Type: Subset Answer: 4
— Text Group:

Everyone who visited Germany visited Libya
No one visited both Germany and Oman
Everyone who visited Mali visited Libya

No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

— Linear Diagram Group:

Germany

Mali

Oman

Uganda [

— Venn Diagram Group:

Germany

Uganda

Oman Mali

— Euler Diagram Group:

Oman

Germany
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Question m3

— Options (All Groups):

Task Type: Subset
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

— Euler Diagram Group:

No one visited both France and Jamaica
Everyone who visited Jamaica visited Estonia
No one visited both Estonia and Italy
Everyone who visited Croatia visited France

Answer: 2

Everyone who visited Croatia visited Estonia
No one visited both Croatia and Italy
Everyone who visited France visited Estonia
No one visited both France and Italy
Everyone who visited Jamaica visited Croatia

Croatia

France 1 =
Italy I

Jamaica  jfe—f—

Croatia

Jamaica

Italy France

Italy

France
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Question m4

— Options (All Groups):

Task Type: Subset
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

— Euler Diagram Group:

Everyone who visited Libya visited France
Everyone who visited Libya visited Vietnam
No one visited both France and Vietnam

No one visited both France and Sudan

Answer: 1

Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No one visited both Libya and Sudan

No one visited both Sudan and Vietnam

Denmark

Libya fee={
Sudan === =

Vietnam ——

Denmark

Vietnam

Vietnam : :

Libya

Sudan

Denmark
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Question mb

— Options (All Groups):

Task Type: Subset
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

— Euler Diagram Group:

No one visited both France and Germany
Everyone who visited Botswana visited Sudan
Everyone who visited France visited Sudan
No one visited both France and Oman

Answer: 2

Everyone who visited Botswana visited Germany
Everyone who visited Botswana visited France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

Botswana e

Germany

Oman -

Sudan

Botswana

Sudan

Oman Germany

Oman
GFrmany
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Question m6

— Options (All Groups):
Everyone who visited Libya visited Qatar
No one visited both Botswana and Qatar
No one visited both Qatar and Turkey
Everyone who visited Botswana visited Turkey

Task Type: Subset Answer: 4
— Text Group:

No one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya

No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

— Linear Diagram Group:

Botswana 1

Libya

Qatar

Turkey

— Venn Diagram Group:

Botswana

Turkey

Qatar Libya

— Euler Diagram Group:
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Question m7

— Options (All Groups):

Task Type: Subset
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

— Euler Diagram Group:

Everyone who visited Italy visited Mali

No one visited both Germany and Italy
Everyone who visited Germany visited Qatar
No one visited both Mali and Qatar

Answer: 3

Everyone who visited Germany visited Italy
Everyone who visited Germany visited Mali
Everyone who visited Italy visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Germany |

Mali

Qatar

Sudan et

Germany

Sudan

Qatar Mali

Sudan
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Question m8

— Options (All Groups):
No one visited both Oman and Germany
Everyone who visited Denmark visited Oman
Everyone who visited Oman visited Germany
No one visited both Denmark and Germany

Task Type: Subset Answer: 3
— Text Group:

Everyone who visited Denmark visited Germany
No one visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

— Linear Diagram Group:
Denmark (e
Mali et

Oman =

Uganda =

— Venn Diagram Group:

Denmark

Uganda

Mali

— Euler Diagram Group:
Mali

Denmark
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Question m9

— Options (All Groups):
No one visited both Germany and Libya
No one visited both Germany and Hungary
Everyone who visited Albania visited Libya
Everyone who visited France visited Germany

Task Type: Subset Answer: 3
— Text Group:

No one visited both Albania and France

No one visited both Albania and Germany
Everyone who visited Albania visited Hungary
No one visited both France and Libya
Everyone who visited Hungary visited Libya

— Linear Diagram Group:

Albania ot

Germany

Hungary

Libya

— Venn Diagram Group:

Albania

Libya

Hungary

Germany

— Euler Diagram Group:

Germany

Libya

Albania
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Question m10

— Options (All Groups):
Everyone who visited Uganda visited Oman
No one visited both Oman and Peru
Everyone who visited Peru visited Russia
No one visited both France and Russia

Task Type: Subset Answer: 1
— Text Group:

No one visited both France and Oman

No one visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

— Linear Diagram Group:

France [
Peru [t
Russia =t
Uganda =

— Venn Diagram Group:

France

Uganda

Russia Peru

— Euler Diagram Group:

France Peru
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Question m11

— Options (All Groups):
Everyone who visited Croatia visited Oman
No one visited both Croatia and Denmark
No one visited both Mali and Oman
Everyone who visited Denmark visited Oman

Task Type: Disjoint Answer: 3
— Text Group:

No one visited both Albania and Croatia

No one visited both Albania and Denmark

No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

— Linear Diagram Group:

Albania [ —
Denmark

Mali |
Oman

— Venn Diagram Group:
Albania

Oman

Denmark

— Euler Diagram Group:

Denmark

Albania
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Question m12

— Options (All Groups):
Everyone who visited Peru visited Turkey
Everyone who visited Oman visited Turkey
No one visited both Kenya and Peru
No one visited both Croatia and Oman

Task Type: Disjoint Answer: 4
— Text Group:

No one visited both Croatia and Kenya

No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
No one visited both Oman and Peru

— Linear Diagram Group:

Croatia =

Oman f——

Peru

Turkey

— Venn Diagram Group:

Croatia

Turkey

Oman

— Euler Diagram Group:
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Question m13

— Options (All Groups):
No one visited both Botswana and Peru
Everyone who visited Peru visited Mali
Everyone who visited Botswana visited Germany
No one visited both Mali and Russia

Task Type: Disjoint Answer: 4
— Text Group:

No one visited both Botswana and Germany
Everyone who visited Germany visited Peru
Everyone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

— Linear Diagram Group:

Botswana

Mali fre

Peru

Russia o

— Venn Diagram Group:

Botswana

Russia

— Euler Diagram Group:

Botswana Peru
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Question m14

— Options (All Groups):
No one visited both Italy and Qatar
No one visited both Denmark and Italy
Everyone who visited Germany visited Qatar
Everyone who visited Germany visited Peru

Task Type: Disjoint Answer: 2
— Text Group:

Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar

No one visited both Italy and Peru

Everyone who visited Denmark visited Peru

No one visited both Qatar and Peru

— Linear Diagram Group:

Denmark et

Italy —— ——

Peru

Qatar

— Venn Diagram Group:

Denmark

Qatar

Peru Italy

— Euler Diagram Group:

Peru
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Question m15

— Options (All Groups):
Everyone who visited Niger visited Oman
No one visited both Albania and Oman
No one visited both Niger and Russia
Everyone who visited France visited Russia

Task Type: Disjoint Answer: 2
— Text Group:

No one visited both Albania and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

No one visited both Oman and Russia

— Linear Diagram Group:

Albania et

Niger
Oman  fp—

Russia [

— Venn Diagram Group:
Albania

Russia

Oman Niger

— Euler Diagram Group:

Albania
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Question m16

— Options (All Groups):
Everyone who visited Hungary visited France
No one visited both France and Jamaica
Everyone who visited Albania visited Jamaica
No one visited both Albania and France

Task Type: Disjoint Answer: 2
— Text Group:

Everyone who visited Albania visited France
Everyone who visited France visited Hungary
No one visited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

— Linear Diagram Group:

Albania - fe{

Hungary

Jamaica =t

Kenya

— Venn Diagram Group:
Albania

Kenya

Jamaica Hungary

— Euler Diagram Group:

Jamaica

Albania
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Question m17

— Options (All Groups):
Everyone who visited France visited Kenya
Everyone who visited France visited Mali
No one visited both Botswana and Kenya
No one visited both Botswana and Italy

Task Type: Disjoint Answer: 3
— Text Group:

Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Everyone who visited Italy visited France

No one visited both Italy and Kenya

No one visited both Kenya and Mali

— Linear Diagram Group:

Botswana 1
Italy
Kenya [
Mali [
— Venn Diagram Group:
Botswana

Mali

Kenya Italy

— Euler Diagram Group:

Kenya

Italy

Botswana
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Question m18

— Options (All Groups):
Everyone who visited Mali visited Niger
No one visited both Jamaica and Peru
No one visited both Hungary and Peru
Everyone who visited Jamaica visited Niger

Task Type: Disjoint Answer: 3
— Text Group:

Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru

Everyone who visited Peru visited Mali

— Linear Diagram Group:

Hungary e

Mali

Niger ]

Peru o

— Venn Diagram Group:

Hungary

Peru

Niger Mali

— Euler Diagram Group:

Niger
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Question m19

— Options (All Groups):
No one visited both Albania and Kenya
No one visited both Germany and Italy
Everyone who visited Albania visited Italy
Everyone who visited Italy visited Kenya

Task Type: Disjoint Answer: 1
— Text Group:

No one visited both Albania and Germany

No one visited both Italy and Kenya

No one visited both Italy and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

— Linear Diagram Group:

Albania

Italy

Kenya [

Russia I

— Venn Diagram Group:

Albania

Russia

Kenya Italy

— Euler Diagram Group:
Italy
Albania

Kenya
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Question m20

— Options (All Groups):
No one visited both Albania and Peru
Everyone who visited Peru visited Uganda
Everyone who visited Croatia visited Uganda
No one visited both Albania and Yemen

Task Type: Disjoint Answer: 1
— Text Group:

Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda

No one visited both Croatia and Peru

No one visited both Peru and Yemen

No visited both Uganda and Yemen

— Linear Diagram Group:
Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda
No one visited both Croatia and Peru
No one visited both Peru and Yemen
No visited both Uganda and Yemen

Albania e

Peru |

Uganda

Yemen

— Venn Diagram Group:
Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda
No one visited both Croatia and Peru
No one visited both Peru and Yemen
No visited both Uganda and Yemen

Albania

Yemen

Uganda Peru
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— Euler Diagram Group:
Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda
No one visited both Croatia and Peru
No one visited both Peru and Yemen
No visited both Uganda and Yemen

Uganda Yemen

Albania
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3.8.1 Text Stimuli

This page shows all of the textual stimuli for the 20 performance phase ques-
tions.

Everyone who vistted Denmark visited France
Exeryone who visited Denmark visited Jamaica
Exeryone who visited Jamaica visited Mali
Everyone who visited Mali visited France
Everyone who visited Vietnam visited France

Everyone who visited Germany visited Libya
No one visited both Germany and Oman

ted Libya

No one visited both Oman and Uganda
Everyone who visited Uganda visited Mali

Everyone who visited Mali

Tveryone who visited Croatia vistied Estonia
No one visited both Croatia and ltaly
Exeryone who visited France visited Estonia
No one visited both France and fal

Everyone who visited Jamaica visited Croatia

Everyone who visited Denmark visited France
No one visited both Denmark and Vietnam
Everyone who visited Libya visited Denmark
No ane visited both Libya and Sudan

No one visited both Sudan and Vietam

Everyone who visited Botswana visited Germany
Everyone who visited Botswana v

ted France
Everyone who visited Germany visited Oman
Everyone who visited Germany visited Sudan
Everyone who visited Sudan visited Oman

o one visited both Botswana and Croatia
Everyone who visited Botswana visited Libya
Everyone who visited Croatia and Libya

No one visited both Croatia and Qatar
Everyone who visited Libya visited Turkey

Everyone who visited Germany visited ltaly
Everyone who visited Germany visited Mali
Everyone who visited Htaly visited Qatar
Everyone who visited Mali visited Qatar
No one visited both Qatar and Sudan

Everyone who visited Denmark visited Germany
No ane visited both Germany and Mali
Everyone who visited Oman visited Denmark
Everyone who visited Uganda visited Denmark
No one visited both Uganda and Oman

No one visited both Albania and France

No one visited both Albania and German
Everyone who visited Albania visited Hungary
No one visited both France and Libya

Everyone who visited Hungary visited Libya

"No one visited both France and Oman
Noone visited both Peru and Russia
Everyone who visited Russia visited France
Everyone who visited Peru visited Oman
Everyone who visited Uganda visited Peru

No one visited both Albania and Croatia

No one visited both Albania and Denmark

No one visited both Albania and Oman
Everyone who visited Croatia visited Denmark
Everyone who visited Mali visited Albania

No one visited both Croatia and Kenya

No one visited both Croatia and Peru
Everyone who visited Croatia visited Turkey
Everyone who visited Oman visited Kenya
ted both Oman and Peru

No one

No one visited both Botswana and Germmany
Everyone who visited Germany visited Peru
Exeryone who visited Mali visited Botswana
Everyone who visited Mali visited Peru
Everyone who visited Russia visited Germany

Everyone who visited Denmark visited Germany
No one visited both Denmark and Qatar

Noone visited both Italy and Peru

Everyone who visited Denmark visited Peru

No one visited both Qatar and Peru

NG one visited both Albama and France
Everyone who visited Albania visited Niger
Everyone who visited Albania visited Russia
No one visited both France and Oman

ted both Oman and Russia

Everyone who visited Albania visited France
Exeryone who visited France visited Hungary
No one vsited both Hungary and Jamaica
Everyone who visited Hungary visited Kenya
No one visited both Jamaica and Kenya

Everyone who visited Botswana visited France
Everyone who visited Botswana visited Mali
Exeryone who visited ltall visited France

No one visited both Italy and Kenya

No one visited both Kenya and Mali

Everyone who visited Hungary visited Jamaica
Everyone who visited Hungary visited Mali
Everyone who visited Hungary visited Niger
No one visited both Niger and Peru

Everyone who visited Peru visited Mali

No one visited both Albania and Germany,
No one visited both Italy and Kenya

No one visited both Haly and Russia
Everyone who visited Kenya visited Germany
Everyone who visited Russia visited Albania

Everyone who visited Albania visited Croatia
No one visited both Albania and Uganda

No one visited both Croatia and Peru

No one visited both Peru and Yemen

No visited both Uganda and Yemen

the end
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3.3.2 Linear Diagrams Stimuli

This page shows all of the L stimuli for the 20 performance phase questions.

j—rl 3
|
|
|
|

......

M I
= the end

EE:q:
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3.83.3 Venn Diagrams Stimuli

This page shows all of the V stimuli for the 20 performance phase questions.

Denmark Croatia
Vietnam Q Jamaica @
Mali Jamaica Oman Mali Italy France
Denmark Botswana Botswana
Sudan @ Turkey ( ? i ?
Libya Oman Germany Qatar Libya
Termany Denmark. Albanta
SM@ lg‘m @ Lim
Qatar Mali Oman’ Mali Hungary ermany
France Albania Croatia
lzmd‘ é Om" Tum‘@
Russia Mali Denmark Peru Oman
Botswana, Denmark. Albanis
Rm@ Q“r@ Kum@
Peru Mali Peru Ttaly Oman r
Albania Botswana, Tungary
Km“ “.@
Jamaica Hungary Kenya Ttaly

“Albania

Ruw @
Kenya Iy

Albania

"m“ @
Uganda "

the end
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3.8.4 FEuler Diagrams Stimuli

This page shows all of the E stimuli for the 20 performance phase questions.

the end
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3.4 Inattentive Questions
Question sl

— Options (All Groups):

Task Type: Inattentive
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

— Euler Diagram Group:

Choose this Option This is an Attention Check
Everyone who visited Hungary visited Mali
No one visited both Jamaica and Hungary
Everyone who visited Hungary visited Albania
None of the above

Answer: 1

No one visited both Botswana and Estonia
Everyone who visited Zambia visited Botswana
No one visited both Italy and Qatar

Everyone who visited Qatar visited Estonia

No one visited both Zambia and Qatar

Botswana

Italy

Qatar

Zambia

Botswana

Zambia

Qatar Italy

(L

Italy

Botswana

Qatar



Evaluating Free Rides and Observational Advantages in Set Visualizations

107

Question s2

— Options (All Groups):

Task Type: Inattentive
— Text Group:

— Linear Diagram Group:

— Venn Diagram Group:

— Euler Diagram Group:

Choose this Option This is an Attention Check
Everyone who visited Peru visited Botswana
No one visited both Botswana and Italy

No one visited both Albania and Italy

None of the above

Answer: 1

No one visited both Germany and Kenya
Everyone who visited France visited Germany
Everyone who visited Turkey visited Kenya
Everyone who visited Uganda visited Germany
No one visited both Uganda and Turkey

France fe{

Kenya [
Turkey et
Uganda ==

France

Uganda

Turkey Kenya

France

Uganda




