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[English] 

Abstract 

By adding interaction to information visualization, it is possible to fully exploit the opportunities of 

visualizing data. Interactivity gives room for exploratory analysis and will increase user engagement. This 

thesis was set out to find opportunities and challenges to increase user engagement and exploratory analysis 

by transforming a static insights report into an interactive visualization tool. The tool was built as a proof 

of concept and evaluated using think aloud observations and semi structured interviews. Opportunities that 

were found was that the tool allowed transparency which increased trust and understanding. The tool also 

allowed for exploration and therefore provided more information than the static report did. However, the 

static slides were found to be preferred for presenting insights due to its author-driven narrative. A 

combination of the static report and the interactive tool were found to be the ultimate solution. Such 

combination would balance the author-driven story with a reader-driven exploration. 

 

[Swedish] 

Sammanfattning 

Genom att lägga till interaktion till informationsvisualisering så går det att utnyttja de möjligheter som ges 

av att visualisera data. Interaktion ger utrymme för att utforska data och kommer öka engagemanget hos 

användare. Denna studie fastställdes för att hitta möjligheter och utmaningar för ökat engagemang hos 

användare och utforskande analys genom att transformera en statisk rapport av insikter till ett interaktivt 

visualiseringsverktyg. Verktyget byggdes som ett koncepttest and testades genom think aloud-

observationer och semistrukturerade intervjuer.  De möjligheter som hittades var att verktyget tillät 

transparens vilket medförde ökad tillit och förståelse för data. Verktyget gav också utrymme för att utforska 

data och gav därmed mer information än den statiska rapporten. Den statiska rapporten var dock att föredra 

för att presentera insikter på grund av dess författare-drivna narrativ. En kombination av den statiska 

rapporten och det interaktiva verktyget visade sig vara den ultimata lösningen. En sådan kombination skulle 

balansera den författar-drivna berättelsen med det läsar-drivna utforskandet av data. 
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Abstract 

By adding interaction to information 

visualization, it is possible to fully exploit the 

opportunities of visualizing data. Interactivity 

gives room for exploratory analysis and will 

increase user engagement. This thesis was set out 

to find opportunities and challenges to increase 

user engagement and exploratory analysis by 

transforming a static insights report into an 

interactive visualization tool. The tool was built 

as a proof of concept and evaluated using think 

aloud observations and semi structured 

interviews. Opportunities that were found was 

that the tool allowed transparency which 

increased trust and understanding. The tool also 

allowed for exploration and therefore provided 

more information than the static report did. 

However, the static slides were found to be 

preferred for presenting insights due to its author-

driven narrative. A combination of the static 

report and the interactive tool were found to be 

the ultimate solution. Such combination would 

balance the author-driven story with a reader-

driven exploration. 

1. Introduction 

One of the main purposes of information 

visualization is to gain insights from data. By 

utilizing human perception, it is possible to detect 

trends, find patterns or anomalies in a dataset 

using visualizations. Static visualizations such as 

data charts or diagrams have been used for 

supporting storytelling for a long time [19]. 

However, the visualizations are only supporting 

the story, not telling it. Instead, the large amounts 

of text will tell the story and visualizations will 

prove it. To fully exploit the opportunities of 

information visualization, interactivity is needed.  

User engagement is a part of user experience 

focusing on the quality of the interactive 

experience [21]. Engagement is achieved when 

the users feel challenged, positively affected, and 

have high attention. The enjoyment of the task 

itself is enough motivation when feeling engaged. 

While the usability and utility of a tool are 

important, it’s easy to overlook the aspects of 

playfulness and interest. As they represent the 

emotions of everyday life, they should be 

considered equally important. In his book 

Emotion Design, Don Norman claims that “utility 

and usability are important, but without fun and 

pleasure, joy and excitement, and yes, anxiety 

and anger, fear and rage, our lives would be 

incomplete.” [16]. Being engaged also means 

being captivated with a tool and thus be 

motivated to use it [11]. 

By engaging with data, users can explore their 

insights and find unexpected information to put 

in their own context. Therefore, the insight will 

be of more use to them than if the same insights 

were presented in a non-explorative way.  

This thesis aims to investigate the potential of 

transforming a static brand insights report into an 

https://www.zotero.org/google-docs/?CKLd5a
https://www.zotero.org/google-docs/?q5cQ5b
https://www.zotero.org/google-docs/?zZ9p2U
https://www.zotero.org/google-docs/?cznpbr


 

interactive tool. The static report consists of text 

and supporting data charts in the form of a slide 

deck. The most obvious limitation of static 

visualizations, contrary to the interactive ones, is 

their inability to filter, update input data and 

change views. These limitations affect the 

outcome of the current static brand insights 

reports making them long, text-heavy and purely 

author-driven. 

1.1 Research question 

What are the opportunities and challenges to 

increase user engagement and exploratory 

analysis of a tailor-made visualization tool 

representing business data as measured by direct 

user observation during think-aloud tests 

followed up with interviews?  

The users are clients of an analyst company. The 

user test will be a comparative within-subject 

user study controlled by the current method of 

analysis through printed reports with static data 

charts and tables.  

The research question aims to evaluate if it would 

be beneficial to use interactive visualizations 

when presenting insights to clients. Moreover, it 

aims to evaluate the benefits in terms of user 

engagement and exploratory analysis. 

2. Background 

This section presents a theoretical background in 

the field of information visualization and user 

engagement. The section also presents related 

work of tools using textual or other abstract data 

and describes how they have been evaluated. 

2.1 Theoretical background  

In order to gain insights from data via 

visualizations, Yi et al [26] present a few 

processes that are found to be important: Provide 

an overview, adjust, detect patterns and match 

mental models. Providing an overview is 

important when understanding the big picture of 

a dataset. It can help people make sense of what 

particular areas in the dataset need to be further 

investigated. The process of adjusting the dataset 

refers to selecting the level of abstraction or range 

and thus seeing different aspects of the dataset. 

The data can be adjusted by filtering, grouping or 

other interaction techniques.  

By adjusting the data, the amount of information 

gets reduced. Thereby, the search and working 

memory get reduced as well. The reduction can 

allow the users to pay attention to the data of their 

interest. By detecting patterns, the users can 

discover new knowledge that they did not expect 

to find or were looking for. The patterns could be 

an insight itself or raise new questions leading to 

insights. Match mental model refers to the way a 

visual representation can be designed to decrease 

the gap between the data and the user’s mental 

model by taking advantage of the human 

recognition of familiar presence [26]. 

One factor that is important for gaining insights 

is the degree of user engagement with the dataset. 

Therefore, providing an interactive visualization 

system will help users engage with the data and 

thus help them gain more insights [26]. 

2.1.1 Information visualization 

Information visualization is not only about the 

visual representation of data, but rather about the 

cognitive process of understanding the data 

through the representation. To facilitate the 

cognitive process it is important to consider the 

role of human visual perception when designing 

the visual structures to support visual analysis 

and data exploration [6]. If the visual mapping of 

different data attributes is well constructed with 

the proper visual properties, it can lead to a faster 

and more efficient perception. The fast and 

efficient perception can contribute to a deeper 

https://www.zotero.org/google-docs/?57U0F0
https://www.zotero.org/google-docs/?X6mvY7
https://www.zotero.org/google-docs/?gHZ5k1
https://www.zotero.org/google-docs/?FYcnSG


 

understanding of the data since the interpretation 

part of the process becomes more efficient [29].  

However, when a certain amount of data is 

exceeded, there is a lack of space intended for 

representing the visual structures. When that 

happens, the humans’ perceptual ability reaches a 

limit of information overload. To avoid 

information overload but still present the 

desirable amount of data, interactive tools are a 

solution. The interactivity is most useful when the 

user can change the input data, change visual 

mappings or manipulate the data in different 

views. By utilizing interactivity, there is room for 

data exploration to show relationships that could 

not be visible in a static view [29].  

To support the process of exploring data and 

avoiding information overload, Shneiderman 

wrote the information visualization mantra 

overview first, zoom and filter, then details-on-

demand [20]. When following the information 

visualization mantra, the system should provide 

an overview to help users gain an understanding 

of the entire dataset. Further, the user should be 

able to zoom into items that seem most interesting 

and filter out unnecessary items. There should 

also be possible to gain all the details of specific 

items upon request [20]. 

The users of an information visualization system 

can have high-level tasks such as understanding 

trends or predict future outcomes [2]. To 

accomplish these high-level tasks they need to be 

broken down to low-level tasks, the exact 

operation performed to reach the goal of the high-

level task. Amar, Eagan and Statsko explain that 

“user analysis questions and tasks as part of 

analytic activity typically range from broader, 

“high-level” goals to much more specific, “low-

level” inquiries”. They further present ten tasks 

that can be considered low-level. These are for 

example filtering, finding anomalies, clustering 

and correlating [2].  

Fainer and Zhou distinguish between visual tasks 

and presentation intents, much like Amar, Eagan 

and Statsko describe the differences of high- and 

low-level tasks [28]. The intents are the goals that 

the users wish to achieve by performing different 

visual tasks, for example, the visual task compare 

could accomplish the intent inform. The same 

visual tasks can be used in different contexts and 

therefore support different intents (see figure 1). 

 
Figure 1 - Fainer and Zhou present the relationship presentation intents and visual tasks in the form of a hierarchy 

[28].

https://www.zotero.org/google-docs/?gE57Gi
https://www.zotero.org/google-docs/?zZZZ8w
https://www.zotero.org/google-docs/?j2kSwY
https://www.zotero.org/google-docs/?K42s43
https://www.zotero.org/google-docs/?Eb25ZA
https://www.zotero.org/google-docs/?cbiNoc
https://www.zotero.org/google-docs/?dJtnQk
https://www.zotero.org/google-docs/?JJ1BNF


 

2.1.2 User Engagement  

This section will introduce how to engage users 

with visualizations by narrative visualizations, 

aesthetics and design and fluid interactions.  

2.1.2.1 Narrative visualization 

One way of engaging users with data is through 

narrative visualizations in which techniques that 

provide interactive data visualizations are used 

for storytelling [19]. There are different 

approaches to narrative visualizations in terms of 

storytelling, mainly author-driven and reader-

driven approaches. In an author-driven approach, 

the linear path will be followed and has a fixed 

message to mediate. No interactivity is needed for 

this approach. A reader-driven approach, 

however, has no clear or fixed message and 

makes use of interactivity. The aim is usually 

exploration or pattern discovery. It is most 

common that narrative visualizations fall 

somewhere between a purely reader-driven 

approach and a purely author-driven approach, 

balancing the room for interactivity and a more 

structured narrative [19]. 

Segel and Heer propose three structures for how 

to balance the author-driven and reader-driven 

approaches. The first one is called the Martini 

Glass Structure and begins with an author-driven 

approach to introduce the visualization and its 

intended narrative. Following this is a reader-

driven phase where the user can explore the data 

for themselves. The second structure is called 

Interactive Slideshow and follows a traditional 

slide show. The interactive slideshow allows for 

interaction within each slide. Each slide could 

potentially also follow the Martini Glass 

structure. Lastly, the structure called Drill-Down 

Story presents a general theme and allows the 

user to take their own path to reveal details and 

explanations [19]. Shneiderman and Heer 

describe examples of tools using a guided path in 

a visualization that aims to tell a story. The 

visualizations use staging and annotations to 

guide users through a linear narrative [7]. The 

narrative structures communicate key 

observations as well as a tutorial of how to further 

interact with the tool to explore the data. 

Annotations can be used for communicating 

insights gained from the exploration using 

different selection techniques such as mouse 

hover, clicks and brushing [7]. 

2.1.2.2 Aesthetics and Design 

Moere and Purchase [14] emphasize the 

importance of aesthetics and design in data 

visualization. The visualizations’ inherent ability 

to represent data in an understandable form leads 

to a higher commercial value for attractive ways 

of representing data. Moere and Purchase further 

present the triad of requirements for information 

visualization including utility, soundness and 

attractiveness. Utility stands for quantitative 

performance measures such as usability and 

functionality. Soundness represents the quality 

and complexibility of a visualization and 

attractiveness refers to the visual form and appeal 

of a visualization. They argue that attractiveness 

is a part of the triad that has been overseen in 

information visualization literature. The design 

role of such a visualization is rare. However, 

research has shown that attractiveness in the form 

of aesthetics can have a positive influence on task 

performance. Also, visualizations that are 

aesthetically appealing can make the users more 

engaged with the data it presents. Further, one 

experiment by Tractinsky, Katz and Ikar [22] has 

shown that there is a strong correlation between 

both the perceived aesthetic and usability 

measured before the experiment as well as the 

aesthetic and usability measured after the 

experiment.   

Results from many different researchers have 

shown that the embellishment of visualization has 

a positive effect on memorabilia, both in terms of 

accuracy and time required for short-term 

https://www.zotero.org/google-docs/?8ZELju
https://www.zotero.org/google-docs/?VYiihz
https://www.zotero.org/google-docs/?Lz41pH
https://www.zotero.org/google-docs/?IQzFFX
https://www.zotero.org/google-docs/?Ak1k6r
https://www.zotero.org/google-docs/?qOg9x2
https://www.zotero.org/google-docs/?UERBqe


 

memory [18]. Colors and inclusion of human 

recognizable objects and visual features such as 

symmetry, collinearity and orthogonality can 

help users recall data. These results prove that 

design and aesthetics are important to consider 

when developing visualizations [18]. 

2.1.2.3 Fluid Interactions 

Fluid interactions are characterized as a smooth 

and seamless interaction that uses responsive, 

interactive and rapidly updated graphics. By 

integrating fluid interaction, the user will stay in 

the flow of the work process and thus be more 

efficient. The experience will also be more 

enjoyable. Elmqvist et al [5] define “stay in the 

flow” as a “mental state of total immersion in an 

activity where the challenges of the activity and 

the skills of the participant are perfectly 

balanced”. The balance will lead to high focus, 

involvement and rewarding outcomes for the 

user.  

The authors further describe characteristics for 

user interface design that can help users stay in 

the flow. Based on the characteristics, design 

guidelines for fluid interactions are presented. 

The users should get immediate visual feedback 

on every interaction and also gain rewards when 

interacting with the visualizations for 

encouragement. The connections between the 

states should always be clear and reversible so 

that the user can go back and forth. The purpose 

of the clear and reversible states is first to 

reinforce a clear conceptual model and second to 

make sure that the interaction never reaches an 

end. To maintain the mental model or the current 

state, the transition between the states needs to be 

smooth. Operations such as filtering or selecting 

could be possible to achieve by interacting with 

the visualization itself and not just control panels 

or similar [5]. 

2.1.3 Evaluating visualizations 

Hung and Parsons argue that different methods 

for evaluating visualizations are needed 

depending on the goal of the design situation and 

the context of use [9]. The paper distinguished 

between different evaluation methods depending 

on the main goal of the visualization. The main 

goal could either be performance or 

communication. The same authors further 

investigate, in a different paper, how to make a 

self-report survey instrument to quantify 

affective engagement for communicative 

purposes [8]. 

In order to test visualizations in the context that 

they are supposed to be used, Plaisant claims that 

case studies of real tasks are necessary since they 

can describe the entire discovery process [17]. 

Another beneficial outcome of using case studies 

is that they can be used to convince users and 

managers that information visualization systems 

are a good investment. Lam et al. agree that case 

studies can be used when evaluating visual data 

analysis and reasoning [10]. However, both 

Plaisant and Lam et al. describe the disadvantages 

of case studies as time-consuming and that they 

require well-developed and reliable software 

[10,17]. Instead, Lam et al. present field 

observations and interviews as a suitable method 

for evaluating visualizations with communication 

as the main goal. 

3.2 Related Work 

In this section, previous work regarding how to 

design and evaluate interactive visualizations for 

exploratory purposes and for increasing user 

engagement will be presented. Furthermore, 

work regarding the transformation of static 

representation of data into interactive 

visualizations will be presented.  

https://www.zotero.org/google-docs/?aVEsJu
https://www.zotero.org/google-docs/?iltWBI
https://www.zotero.org/google-docs/?bqujmo
https://www.zotero.org/google-docs/?McIAvi
https://www.zotero.org/google-docs/?ql6Bc2
https://www.zotero.org/google-docs/?LRgVey
https://www.zotero.org/google-docs/?xk1u9K
https://www.zotero.org/google-docs/?1PGfqp
https://www.zotero.org/google-docs/?PYjY3V


 

3.2.1 Tools using textual data 

TwitInfo is a visualization system that uses 

Twitter posts as data to help users gain a detailed 

understanding of a world event [13]. The 

visualization is in the form of a timeline 

indicating peaks as high tweet activity and thus 

indicating a world event. The users can explore 

the events by filtering or zooming and the system 

can generate a sentiment analysis to detect the 

crowd’s sentiment and opinions about the event 

together with geographic distribution. 

City Flow is an urban traffic visualization that 

uses real post captures from the Chinese social 

media network Sina Weibo. The aim is to provide 

users with live updates on traffic situations [25]. 

The tool consists of three main views showing 

sentiment data, the most popular topics for each 

city and time-based post streams in the form of a 

timeline. The work is presenting the interaction 

design process of the visualization and the data 

mining methods used to enable the visualization, 

focusing on a design perspective. 

To address the need for effective communication 

of opinion mining results, Wu et al. designed and 

developed OpinionSeer - an interactive 

visualization system for hotel customer reviews 

[27]. The visualization consists of two major 

views, an opinion wheel and a tag cloud. The 

opinion wheel integrates a scatterplot in the form 

of an opinion triangle and a radial visualization in 

the form of an opinion ring. The vertices in the 

opinion triangle stand for disbelief, uncertainty 

and belief. It is, therefore, possible to place an 

opinion, or a review, somewhere in the triangle 

depending on its attitude towards the hotel. The 

opinions can also be grouped to compare 

opinions for different selected groups. The 

purpose of the opinion ring is to find opinion 

matters regarding categorical information and 

correlations enabling exploratory analysis of the 

data. The second view containing the cloud tag is 

used to summarize an, or a set of, opinions by a 

set of keywords. The usability of the visualization 

was tested in the form of case studies and 

informal task tests. 

OpinionBlock is an interactive visualization that, 

similar to OpinionSheer, visualizes customer 

reviews to help people understand them [1]. The 

design goals of the tool were collected using 

informal interviews to gain insights regarding 

user needs and goals. Existing practices found in 

the research were also used as a ground for the 

design. The insights led to design requirements 

that OpinonBlock needed to support. 

3.2.2 Visualizing other abstract data 

To improve user understanding of a 

recommender system and support user 

involvement and exploration, the visualization 

tool TalkExplorer was developed [23]. The 

system aims to help attendees at research 

conferences explore and find research papers and 

talks. TalkExplorer visualizes the 

interrelationships between users, agents and 

bookmarks to help users identify relevant items 

in a trustworthy way by being transparent. 

Living Liquid is a visualization of ocean data 

including information on bacteria, viruses and 

other microbes to be used in a museum. The aim 

is to engage visitors by exploring the presented 

data [12]. The requirements for the design of the 

visualization were that it should be 

understandable, the visitors should be engaged in 

the exploration and they should find it interesting. 

3.2.3 Transforming static representations into 

interactive visualizations 

Weissgerber et al. explore the potential of 

interactive graphs by transforming static 

scientific reports into interactive datasets to 

increase critical evaluation by the readers [24]. 

The paper focuses on the line graph as it is the 

second most common type of figure to present 

continuous data. However, the static line graph 

https://www.zotero.org/google-docs/?Kyo5HA
https://www.zotero.org/google-docs/?mnwYj1
https://www.zotero.org/google-docs/?fQZO2Z
https://www.zotero.org/google-docs/?a1xNc3
https://www.zotero.org/google-docs/?LoLPGK
https://www.zotero.org/google-docs/?95TPhP
https://www.zotero.org/google-docs/?Xxhny0


 

lacks two features that could show important 

information. The information that is missing is 

first of all the amount of overlap between 

different groups and secondly a comparison of 

individuals within the same group. By developing 

a simple web-based tool for creating interactive 

line graphs, the authors allowed for examination 

by four key features: 1) filtering different 

summary statistic 2) adjusting to display lines for 

some or all individuals in each group 3) filter to 

display subsets of groups, conditions or time 

points and 4) compare any two conditions for 

each individual in the dataset using a scatter plot. 

The report concluded that the use of interactive 

visualizations in scientific reports may be 

valuable for promoting transparency, 

reproductivity and open science. That is because 

they allow readers to deeply understand and 

interpret research data. 

Dix and Ellis turned several standard static 

representations such as stacked histograms, pie 

charts and multi-line plots into interactive 

visualizations. They argued that any static 

visualization can be made interactive [4]. They 

further argue that even a simple interaction will 

create value over the static representation. By 

creating a novel interactive visualization, several 

tasks can be supported as opposed to the static 

representation that serves one purpose or another. 

3.3.4 Evaluating engagement 

Hung and Parson present VisEngage, a self-

assessment questionnaire for evaluating user 

engagement in information visualizations [8]. To 

evaluate engagement they first identify 11 

engagement characteristics: Aesthetics, 

Captivation, Challenge, Control, Discovery, 

Exploration, Creativity, Attention, Interest, 

Novelty and Autotelism. For each characteristic, 

two concrete questions were constructed to 

evaluate how well the characteristics were 

achieved in a visualization. The questions can be 

answered by ranking a seven-point Likert scale 

ranging from 1 - strongly disagree to 7 - strongly 

agree. The questionnaire is intended to be 

answered by participants immediately after using 

a visualization. 

3.3.5 Evaluating exploration  

The Living liquid visualization was evaluated 

with real visitors of the museum who were 

approached and recruited when visiting the 

museum [12]. They were recruited in pairs of two 

and were asked to interact with the visualization 

for however long they liked, in whatever way 

they wanted. The pairs were asked to talk to each 

other while interacting using a think-aloud 

protocol. The idea of conducting the think-aloud 

protocols in pairs was to make it easier to 

administrate and to make the users more 

comfortable since they were talking to someone 

they were familiar with. Further, the pairs were 

asked a set of questions in a semi-structured 

interview. The pairs were treated as a unit when 

analyzing their results. To evaluate if Living 

Liquid supported data exploration, the think-

aloud protocols were coded to detect when they 

talked about variables in the visualization. First, 

mentions of the variable were detected and 

second, relationships and patterns that they noted 

were detected. Lastly, questions that could be 

answered by the data were detected along with a 

note indicating if the question were answered by 

the dataset or not.  

The user interface of TwitInfo is evaluated 

through a user study on twelve users through a 

semi-structured interview with one investigative 

reporter [13]. In the first part of the evaluation, 

users were asked to find information about 

specific events for example “Find the earthquake 

that happened in Vanuatu. When did it occur and 

what was the magnitude?”. In the second part, the 

users got 5 minutes to explore the data followed 

by a semi-structured interview asking about the 

best and worst parts of TwitInfo. 

https://www.zotero.org/google-docs/?bnPXzP
https://www.zotero.org/google-docs/?fds9Nx
https://www.zotero.org/google-docs/?J9j1VK
https://www.zotero.org/google-docs/?0mgR24


 

The recommender system TalkExplorer was 

evaluated by attendees of two different 

conferences using real data, 21 users participated 

in total [23]. The users were asked to explore the 

data using the visualization. They were asked to 

perform three tasks involving finding “new 

relevant talks” by exploring different parts of the 

visualization. The users were asked to think aloud 

during the tests. Afterward, they were asked to fill 

out a survey answering how well the visualization 

addressed their needs 

3. Method 

To answer the research question, a redesign of the 

existing static report was made resulting in a 

prototype consisting of interactive visualizations. 

The design of the prototype was based on 

requirements and insights found in a pre-study of 

the static report. The prototype was then tested on 

employees at the principal company. The 

employers had different roles and could therefore 

provide different views as representatives for the 

different parts of the company. They could also 

take the role as the client receiving the report. 

The existing report that the prototype was based 

on contained data from the client’s social media 

accounts. The data was supplemented with 

insights and conclusions drawn from the 

company. 

When building the prototype, parts of the raw 

data from the report were available. 

3.1 Pre-study 

An unstructured interview with a stakeholder 

from the principal company was conducted. The 

interview aimed to find pain points, gain insight 

into the usage of the report and requirements for 

the prototype. The stakeholder could take the role 

of the clients but also answer for the principal 

company, therefore, help interpret the report. 

3.2 Prototyping 

The pre-study resulted in requirements and 

design goals for the prototype. These were used 

as a ground for the design of the prototype. The 

design was also based on theory from 2.1 

Theoretical background. Related visualizations 

from 2.2 Related work were used as inspiration. 

The prototype was built using react.js and D3.js. 

The accessible raw data were used and 

complemented with randomly generated data.  

3.3 User evaluations 

To evaluate the prototype, five employers were 

recruited for user testing. A think-aloud protocol 

was used to evaluate the prototype and the printed 

report and control measurement. The tests were 

followed up by semi-structured interviews. After 

the five user tests, there was nothing new to 

discover and therefore no further user tests had to 

be done.  

To make a valid comparison, the same person 

needed to test both of the solutions. Therefore, the 

user tests were comparative within-subject. To 

guarantee that users didn’t learn from the control 

study, the prototype was based on a different 

report than the one used for control. The two 

reports had the same structure but contained 

different data.  

The reason for using a think-aloud protocol was 

that it is flexible - can be used at any stage of 

development -, and convincing [15]. 

Furthermore, the think-aloud protocol catches the 

user’s experience which is important for 

evaluating the engagement and exploration.   

Since the reports are recurrent every month, fast 

and easy understanding, navigation and 

interaction with the prototype were not important. 

Therefore, all users got a proper onboarding from 

the facilitator before testing.  

https://www.zotero.org/google-docs/?av8r0P
https://www.zotero.org/google-docs/?cSrT1s


 

3.3.1 Running think-aloud protocols 

The users tested the printed report first since they 

were already familiar with the structure and have 

used it before. They received tasks to answer 

using the report and were asked to always think 

out loud while searching for answers. Next, they 

received a link to the prototype and got an 

onboarding of the tool. The tasks to complete 

were the same as before. Once they completed a 

task, a new one was given. All tests were 

conducted digitally by screen sharing to allow 

observations. A list of the tasks can be found in 

Appendix A.1. 

3.3.2 Interviewing 

After testing both solutions, the participants 

elaborated on their experiences and compared the 

solutions in a semi-structured interview. The 

interviews focused on the potential of the 

prototype for further usage. Questions that were 

asked could for example be “did you explore 

anything new while using the prototype?” and “In 

what situations did you prefer one over the 

other?”. A list of the interview questions can be 

found in Appendix A.2. 

3.3.3 Analyzing the results 

A thematic analysis [3] was made on the data 

from the user tests. The first phase of the analysis 

included listening and watching recordings and 

reading the notes taken during the tests. 

Meanwhile, notes were taken of everything that 

could potentially be interesting to the research 

question. The notes could be quotes, observations 

or assumptions of the data. After familiarizing 

with the notes, it was coded with initial codes. 

The codes could be a summary or description of 

the data or provide an interpretation of the data. 

The codes were later clustered by areas of 

similarities or overlaps between codes. To 

generate themes, the clusters were used as a 

ground. An iteration of the themes was later made 

by going back to the raw data, the notes from the 

recordings, and the codes generated from the raw 

data.  

4. Results 

This section presents the results from the pre-

study, the prototype and the user evaluations. 

4.1 Pre-study 

The pre-study gave knowledge and 

understanding regarding the usage of the reports. 

Further, the pre-study resulted in more concrete 

design requirements for the prototype.  

The clients use the report to understand how their 

brand is being received in social media. The aim 

is to discover how to further communicate in 

these channels. The most important parts are the 

sentiment of the posts and engagement in terms 

of likes, comments and shares. The insights are 

presented in text form and include both sentiment 

and engagement rate. However, only sentiment is 

visually presented and there are no indications of 

the relationship between them. To visually 

present engagement rate and its relationship with 

sentiment was therefore a required feature. 

According to the stakeholder from the principal 

company, there is no point in comparing posts 

from different categories. Instead, it can be useful 

to compare the same category over time. This is 

not possible with the current solution. 

  

https://www.zotero.org/google-docs/?a2v4tv


 

4.2 The prototype 

The prototype can be found here: 

https://msvizpublic.web.app/  

The data is anonymized and is not the version 

used in the evaluation. 

The prototype consists of two main components, 

the sunburst and a box with charts (see Image 1). 

What data to show in the charts is controlled by 

filtering with the sunburst.  

Image 1 - The view that the user meets when entering the prototype.

The box also contains two buttons used for details 

on demand. The details include seeing changes 

over time or getting more details about how the 

posts have performed. To evaluate performance, 

the user gets the ability to change input variables 

and thereby explore the data. There is a choice to 

include net sentiment in the performance score. 

When including net sentiment, the score will be 

calculated as engagement multiplied with the 

number of positive comments minus the number 

of negative comments. If the number of negative 

comments exceeds the positive, the score will be 

negative. A negative score is visually presented 

by position and color. Subjects can be marked as 

sensitive to give the negative comments a higher 

influence on the overall performance on the post 

(see image 2). 

https://msvizpublic.web.app/


 

Image 2 - The view for showing more details. The details include evaluating the performance of the posts.

The data is in a hierarchical structure with three 

levels, the two lower levels are visible in the 

sunburst. The top-level is controlled by buttons or 

a drop-down menu. The size of all nodes in the 

sunburst is representing engagement rate, 

something that differed significantly between 

channels. Therefore, only two levels could be 

visible in the sunburst. Depending on what 

information to look for, the order of the hierarchy 

might need to change. The users can change the 

order of the two highest levels by using the 

buttons “group by channel” and “group by 

category”. 

When selecting a specific post, the drawn insights 

appear in text form. Additionally, the bar chart 

showing sentiment and engagement for the post 

is present. The user can hover over the different 

bars in the chart to highlight the corresponding 

part of the text (see image 3). 

 



 

 

Image 3 - The view in the box component when selecting a specific post. The text marked in red is demonstrating the 

highlighting function.

4.3 User evaluation and theme analysis 

The theme analysis of the user evaluations 

resulted in 4 themes summarizing the finding. 

Themes 1-3 present opportunities and theme 4 

presents challenges with the interactive tool. 

4.3.1 Theme 1: Two ways to enhance 

transparency - show everything and let others 

find it 

The most obvious limitation of the static report 

was its inability to show all data leading up to the 

insights. Since the report is static, the structure is 

decided by the author. However, the authors are 

not always aware of what is interesting for the 

client as one participant pointed out: 

“From the company's perspective, it can 

sometimes be hard to know what is interesting for 

the client - it is therefore easy to leave it out of 

the report.” 

Therefore, the structure of the interactive 

prototype was appreciated since it gave room for 

including data that had been neglected in the 

static report. 

One participant claimed that unexpected events 

can occur between the analysis and the 

presentation of the report. Such events can make 

other things important that might have been left 

out from the report. By showing all data, 

transparency will be increased and clients can 

avoid having to contact the company for further 

explanations. Increased transparency will thus 

make life easier for both parties. 



 

Being transparent can have further upsides. These 

are explained in sub-themes 1.1 and 1.2. 

4.3.1.1 Sub-theme 1.1: Visualization mantra 

enables accurate answers 

By using interaction, the visualization mantra 

overview first, zoom and filter, then details-on-

demand can be applied. Almost every participant 

pointed out that they could find more accurate 

answers with the interactive prototype than the 

static report. With the static report, they tended to 

give answers that “felt correct” after scrolling 

through the report. When receiving the first task, 

almost every participant started by looking for an 

appendix. They claimed that they wanted an 

overview of the data and guidance of where to 

look. When receiving the prototype, they were all 

pleased with the structure and the clear overview. 

They also believed that the structure of the 

prototype could help them look for details in the 

right place. There was also a positive response for 

having all data in the same view - avoiding 

scrolling through the report.  

4.3.1.2 Sub-theme 1.2: Give the client control - a 

way of increasing understanding and trust 

By giving the clients control of their own data, 

they get the opportunity to find insights that were 

not presented in the report. Also, they will better 

understand the insights if they discover them 

themselves. One participant said: 

“We, as analysts, might know what the most 

important insight in a report is, but if we let the 

clients discover it themselves the probability is 

higher that they will take it with them since they 

can put it in their own context contrary to if we 

make the same conclusion.” 

Another participant claimed that the clients have 

a tendency to forget the insights that are presented 

to them by the analyst. If they discover for 

themselves, they will most likely remember them 

and keep them in mind longer. Further, the 

insights are more trustworthy if the underlying 

data is presented and visualizing the data is a 

great way of doing that. 

“I tend to not trust data if I don’t see it.” 

Using visualizations as support for the drawn 

insights could also be a way to help users interpret 

the conclusions and recommendations. One 

participant pointed out: 

“The insight texts are very subjective, for 

example, if something is ‘very appreciated’ - it's 

hard to interpret without context.” 

One example of showing how the clients can be 

in control in the prototype was to add the 

“sensitivity feature”. The feature allowed the 

users to mark a subject as sensitive. When marked 

as sensitive, the negative comments had a higher 

influence when evaluating how well the posts had 

performed. One participant explained that 

sensitivity is something that can be hard for the 

analyst to capture. There are different levels and 

different ways of assessing sentiment but none of 

them consider the clients’ opinion. The reason is 

simply that they lack information about their 

opinions. 

“To be able to assess the sentiment afterward 

feels very useful and valuable for the clients.” 

4.3.2 Theme 2: Increase user engagement by 

providing more answers than questions 

Of all the 5 participants, 4 were asked which of 

the two solutions they thought that they had spent 

more time on when executing the tasks. They all 

thought that the printed report had taken way 

longer than the prototype. In fact, only two of 

them did spend more time with the report and one 

spent an almost equal amount of time on both of 

them (see figure 2). 



 

 

Figure 2 - How long every participant spent on each 

solution when conducting the tasks. 

“With the prototype, I got more information while 

interacting with it. When using the static report, I 

kept searching for information but with the 

prototype, I constantly got unexpected 

information while searching for the one I was 

looking for to begin with.” 

“I could get new information while looking for 

other information which made it more fun.” 

The participants felt that they could explore the 

data with the prototype and got answers to 

questions that were not asked. They also seemed 

excited when discovering something unexpected 

and found it easier to compare items due to the 

transformative and dynamic views. The 

interactivity made comparison easy and efficient. 

Therefore, the users felt more engaged and were 

eager to compare properly. For example, when 

comparing posts from different channels in the 

report, they had to scroll back and forth. While 

scrolling, they had to remember the information 

from one post to compare it with another. Since 

the scrolling was inconvenient they tended not to 

go back to make sure that they had the correct 

information - they avoided unnecessary 

interactions.  

With the prototype, it was possible to change the 

hierarchy and thus choose which posts to put in 

the same view. Also, the data was not solely 

presented in numbers but was visually structured. 

The visual structure made the data more 

appealing but also more user-friendly since 

anomalies or outliers were easier to detect. Due 

to the appealing visuals and the usability, users 

spend more time finding answers and thus 

proving to be more engaged. Contrary to avoid 

unnecessary interactions, the participants kept 

interacting with the prototype when a task was 

completed until the next task was given. 

Many of the participants also pointed out that 

they liked the feature in the prototype of 

highlighting parts in the texts. However, very few 

used the feature when answering the questions 

but they still pointed it out as one of their favorite 

features.  

4.3.3 Theme 3: Get the best of both worlds: 

combining author-driven stories with reader-

driven exploration 

When asking in what situations the participants 

would prefer the old static report over the 

interactive prototype, the answers were 

resembling. They would prefer the old version 

when presenting or, taking the role of the clients, 

when receiving a presentation. They claimed that 

the reports usually presented a thought-out story 

or narrative. The main value of the report is to 

provide key insights and recommendations. The 

prototype does not support a purely author-driven 

approach, something that can be of great value 

when presenting. Depending on the users, and 

mainly their professional role, they will consume 

the reports in different ways. Key insights and 

recommendations need to be available at a 

glance. Understanding the underlying reasons is 

not a requirement for that purpose, but rather an 

additional feature. 

However, all of the participants saw opportunities 

for integrating such an author-driven narrative in 

the prototype. They believed that an interactive 

tool could be useful for presentation purposes but 

might be even more useful in other situations. 

One situation that was mentioned was in 

workshops when the insights should be 



 

discovered together. Another one was monthly 

recurring reports in the form of a dashboard or 

similar. Many saw opportunities in simply 

merging the prototype and the printed report. The 

participants gave their own ideas on how the two 

could be merged. One idea was to add a 

“presentation mode” to the tool to get access to 

the slides. Another idea was to give the users a 

thought-out path that can guide them through the 

tool. 

4.3.4 Theme 4: Challenge the traditional way 

of presenting insights 

One challenge that was often mentioned was that 

the static report with slides is the traditional way 

of presenting. The static report was therefore the 

number one choice of presenting the insights. All 

participants that said that they would prefer slides 

for presentation also mentioned that “they might 

be too traditional” or that they were “used to that 

way and therefore would prefer it”. 

“People are familiar with slides as a presentation 

aid.” 

“When presenting, I want a very ‘glossy’ and 

good-looking report that mediates how much 

work we have put into the analysis.” 

“I would not use the tool when presenting to a 

management team at a big corporation where I 

only have 2 minutes since they want only the key 

takeaways.” 

5. Discussion  
This section will discuss and reflect on the 

learnings and outcomes from the user studies. 

First, a discussion of the prototype will be 

presented focusing on what features were 

important and what can be improved. The 

discussion will be grounded in the theory 

described in the background section. Further, the 

focus will lie on theme 3 - Get the best of both 

worlds: combining author-driven stories with 

reader-driven exploration. A discussion about 

opportunities for such a combination as well as 

suggestions on how it can be applied will be 

presented.  

5.1 Follow the information visualization 

principles  

The general impression of the prototype was in 

line with what was expected from the theory of 

data visualization. The tool provides an overview 

of all data, the ability to filter out unnecessary 

information and zoom into specific posts to get 

more details. Thereby, the users could get a clear 

mental model of how the data was structured and 

thus get a faster and more efficient perception of 

the data. When they didn’t have to spend effort 

into understanding the structure, the exploration 

of the data could go further than they did when 

using the static report. 

The features and functionalities in the prototype 

that received the most positive acknowledgment 

were the highlighting function, the sensitivity 

function, the ability to compare items and change 

the hierarchy of the data. However, some were 

still confused about the structure of the data. 

While they liked that they could change the 

hierarchy they didn’t quite understand what 

happened when they did. One suggestion for 

avoiding confusion and being even more clear 

about the result of all interactions is to include 

animations. The animations can visualize the 

changes and give visual feedback following the 

design guidelines for fluid interactions [5]. 

Another design guideline for fluid interactions is 

that the interaction should never reach an end. 

Further, the visualizations themselves should be 

able to be used for interactions. Some users 

pointed out that they would prefer to interact with 

the bar chart instead of the sunburst. That is 

something that ideally should have been possible 

to never reach an end and constantly “stay in the 

flow”. 

https://www.zotero.org/google-docs/?vWYDim


 

5.2 Balance an author-driven and a 

reader-driven approach  

The highlighting function enables annotating 

parts in the text by selecting a segment in the bar 

chart. The annotation is in line with 

Shneiderman’s and Heer’s thoughts about 

communicating insight through visualizations 

[7]. Almost every participant also pointed out that 

the prototype lacked an author-driven narrative 

and was positive towards the highlighting 

function. Therefore, such an annotation could be 

used to provide the requested “guided path”. The 

possibility of a “guided path” relies on a structure 

that balances an author-driven and reader-driven 

approach. Examples of structure like that is a 

Martini Glass structure or an Interactive 

Slideshow [19]. By using an interactive 

slideshow, the data will not be presented all at 

once. The slides will be constructed and 

organized to tell a story and the data supporting 

particular parts of the story will be successively 

apparent. Key insights drawn from the data could 

be annotated throughout the presentation using 

highlighting or animated transitions mentioned 

earlier in the discussion. The interactive 

slideshow also makes room for single-frame 

interactivity meaning that each slide could work 

as a tool for exploration and finding further 

insights. By using an interactive slideshow, it is 

possible to make use of the opportunity presented 

in theme 3 - Get the best of both worlds: 

combining author-driven stories with reader-

driven exploration. Further, it is also possible to 

meet the challenge from theme 4 - Challenge the 

traditional way of presenting insights since a 

traditional slide deck is used. However, the 

opportunities of transparency from theme 1 will 

not be met. Also, these structures do not 

necessarily provide more answers than questions 

as presented in theme 2 since the slideshow has a 

clear narrative making less room for exploration 

than in our own tool.  

One solution could be to integrate the Martini 

Glass structure into the interactive slideshow. 

Such integration would allow increased user 

interactivity and exploration once the author-

driven parts of the presentation have filled their 

purpose.  

While the author-driven parts of the interactive 

slideshow must follow a somewhat linear path, 

users should also be able to choose their path. 

They should also be able to skip the author-driven 

part and go straight to the reader-driven 

exploration. Presentation of the report was one 

area of use that the participant pointed out. Even 

though the delivery of insights might be the most 

important aspect from the principal company, 

they still gain from bringing added value to the 

clients. By offering a tool similar to the one 

presented in this thesis, the value proposition that 

the company is offering would go beyond solely 

presenting insights. Allowing for further 

explorations, enabling monthly trackers and 

offering a chance for more efficient perception 

using data visualizations would extend the value 

proposition and bring added value to the clients. 

6. Conclusions 

This thesis work was set out to find opportunities 

and challenges for increasing user engagement 

and allowing data exploration by transforming a 

static report of data-driven insights into an 

interactive visualization tool. A prototype was 

built and evaluated through user tests and 

interviews to gain qualitative data about the 

users’ experiences and impressions. The 

opportunities found was that an interactive 

visualization can contribute with added value to 

the clients. The added value went beyond solely 

analyzing data and presenting the insight. By 

making the presentation an experience itself, the 

users will be prone to keep interacting with the 

tool. This would not only enable added insights 

https://www.zotero.org/google-docs/?mxRRPQ
https://www.zotero.org/google-docs/?9Mi4Ue


 

but would make the insights more understandable 

and relatable since they can be applied to the 

users’ own context. Being fully transparent with 

the data and giving the clients control to explore 

will increase trust. The clients will therefore be 

more likely to consider the insights and act upon 

them. However, it was concluded that the ideal 

solution would be a combination of the current 

solution and the tailor-made prototype. Such a 

combination would utilize the format and 

narrative from the static report and the 

interactivity and visual structures from the 

prototype. The results from this thesis together 

with theory in narrative visualization would lay 

ground for such a combination for future work.  
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Appendix A 

User tests - tasks and questions 

A.1 Tasks 

Note that the name of the post asked for has been changed to POSTNAME due to confidentiality.  

• Find the post with the highest share of negative sentiment 

• Can you say something about which post generated the most comments? 

• Some posts have been published on both Facebook and Twitter. Find one that did and say 

something about how they have been received and how they differed on the different channels. 

• What were the positive comments about for the post POSTNAME? 

• What Twitter-post performed best in terms of engagement? 

A.2 Interview 

Note that the interviews were semi-structured meaning that the order of the questions might have differed, 

some questions could have been added and some might have been neglected. 

• What was your overall experience of the prototype/the report? 

• Was there anything that you could find in the prototype that you missed from the report? 

• Could you explore something new with the prototype/the report? 

• What did you like about the prototype? 

• What did you not like with the prototype? 

• In what situations would you prefer the report over the prototype? 

• In what situations would you prefer the prototype? 

• What area of use can you see for the prototype?  
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