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ABSTRACT

This paper introduces a study to analyse the users impressions
about different visualization techniques. To achieve this, we
used the Spot tool, which provides a set of different visual-
ization techniques to users with information retrieved from
Twitter. This study was conducted with a sample of 7 Twit-
ter users who have never used this tool before. We collected
their impressions and interactions with the system on each
visualization technique available. When running a qualitative
analysis of the data gathered, an interesting set of results were
found. Advantages and disadvantages for each visualization
technique introduced were found by all users. This led us to a
discussion on where each kind of those techniques would be
better introduced or used.
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INTRODUCTION

Nowadays a massive volume of data is constantly been gener-
ated through user’s interactions in Social Networks. Looking
through all this data, it’s possible to extract useful informa-
tion, which can be used for different goals [6]. However, the
discovery and the manipulation of such data can be of some
challenge. First, due to the need of pre-processing the data,
then due to the definition of the form of presentation and also
the features that will be available to users [2]. According to
Azzam [1], the definition of data visualization relies on three
criteria. Data visualization is a process that (a) is based on
qualitative or quantitative data and (b) results in an image that
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is representative of the raw data, which is (c) readable by view-
ers and supports exploration, examination, and communication
of the data.

The goal of our study is to analyse different visualization tech-
niques, in social network context, through users’ impressions.
To perform this, we used the Spot tool [4], which allowed us
to centralize the study in one tool. Next sections present the
related work, focused on visualization techniques applied on
Social Networks context. After that we present our research
methodology. Finally, after the description of the findings, we
discuss the analysis and final considerations.

RELATED WORK

An initial literature review showed that Information Visualiza-
tion, applied in context of Social Networks, have been subject
to study of many researchers [10, 11, 12]. With the progress
of this field, the interfaces have become more interactive. Be-
cause of this, many studies and works have been made to better
assess visualization techniques. [13, 5, 9].

DeepTwitter [10] is a interactive prototype that allows, through
visualization techniques, to analyze user’s connections and
visualize tweets of a specific user or of a group of users. User’s
and groups connections are visualized in a Graph, and Tweets
are shown in a timeline, organized by the day and the time
of the tweet. This tool also provides a Tag Cloud visualiza-
tion and the possibility to create categories of tags, in which
users can differentiate tweets by subjects and visualize them
separately.

OpinionFlow [11] allows a visual analysis of opinion diffusion
over Twitter, from a certain subject. The interface shows, in
a timeline, the topics related to the chosen subject. All top-
ics related are displayed in a chart, in which the words that
are closest to each other, are the words that have a strongest
relationship. The interface also provides the sentiment anal-
ysis result, through the color representation, in a scale that
green represents positive opinion, and red represents negative
opinion.

FluxFlow [12] is a tool that, by machine learning algorithms,
detects anomalous information in Twitter. It provides a mech-
anism for visualizing retweets threads. The threads, called
Thread Glyph, are grouped and shown as a circle, which con-
tains the anomalous score and the sentiment score. The Thread



Glyphs can be detailed to show the Twitter thread in three dis-
tinct timelines.

RESEARCH METHODOLOGY

The research question that underlies our study is: What are the
advantages and disadvantages of using different visualization
techniques to display tweets based on the acquisition of infor-
mation by the user? To start to understand it we conducted an
exploratory descriptive investigation [7] on the Spot tool.

Spot tool

Spot tool is an interactive real-time Twitter Visualization, cre-
ated by the company Neoformix, that uses a particle to rep-
resent tweets. Figure 1 shows the six forms to visualization
techniques used by this tool: (a) Banner View (top five groups
of similar tweets); (b) Timeline View (tweets along a timeline);
(c) User View (a bar chart with the people sending the most
tweets in the set); (d) Word View (word bubbles with tweets
attracted to the words); (e) Source View (a bar chart showing
the tool used to send the tweets); and (f) Group View (tweets
that share common words inside large circles).

Exploratory Investigation

We conducted a study with a sample of 7 active Twitter users
individually. After collect users demographics, we conducted
an user observation. The tasks proposed to all users were the
following: (A) Login at Twitter and search for a hashtag(s) of
your choice; (B) Now visit the Spot tool and perform the same
search done on Twitter. After the tasks accomplishment, we in-
terviewed the participants, in order to collect their impressions
of each visualization technique provided by the tool.

It is important to highlight that we conducted a pilot user
observation to verify that we were indeed collecting all data
necessary to answer our research question, and only after some
improvements made on the instrument we went on the field to
collect data.

All interviews had the audio recorded, and we recorded a video
with the interaction of two participants, by using a software
that records the screen of the computer. Users feedback anal-
ysis was performed by peers, using the method Qualitative
Content Analysis, following guidelines used by Mayring [8].
Our initial findings will be shown in details in the next section.

FINDINGS

Participant Profile

We collected data from 7 different Twitter users - 5 men and
2 women. Their age vary between 21-35 years old. Among
those, 6 of them considered themselves advanced computer
user, while the other one said to be an intermediate computer
user. The average time spent on Twitter by these users ranges
from less than an hour to up to three hours (daily). When asked
about for what purpose they use Twitter, the most general
answer was to stay informed. The most popular device used
by these users to access Twitter is computer but smartphones
were also cited by some. Before using the Neoformix Spot
tool, 4 users reported to have used another tool to visualize
tweets outside Twitter environment. The tools cited were:
TweetDeck (2 users), TweetBot (1 user), Follow my hashtag
(1 user).

Interaction and presentation

Regarding the interaction with the tool, 6 out of the 7 users
seem to have enjoyed it. The user that was the exception said
that it was difficult to interact with the tool when comparing
it to Twitter’s way of doing the same thing:”I don’t find a
quick way to read a tweet, the fact that I have to see the
user’s photo and then find out what this tweet is about, 1
think this is much more work than simply giving scroll in a
list.” (U6). When asked if the tool was clear and of easy
understanding, 2 users said yes, though, they had difficulties
while fully understanding some of the visualization techniques;
other 2 said it was not that easy but also not that hard to
understand the usage but the whole tool was clear; 3 users said
it was difficult to understand.

Different visualization techniques (VT)

Banner View: According to Ul, the understanding of how
things are displayed in this one impacted its clarity: ” didn’t
understand the difference between the three columns displayed
here. It took me a while to fully understand it and those bubbles
on the side don’t make any sense.” U3 also reported difficulties:
"The difficulty was to understand if they were grouped by word
or by that hashtag.” U2 and U3 ranked Banner View as the
worst among them, though U2 didn’t make any comments
about this one.

Timeline View: Only U5 mentioned this visualization tech-
nique as one of his favorites. Other quotes are: ”This lets you
view the timeline verifying what has been spoken at a certain
time.” (US); "It was intuitive to understand. And good to know
which tweet is older and which is younger.” (U6). This visual-
ization option, in addition to Word View, were ranked as the
best visualization technique, among the options provided by
the tool.

User View: This one was elected by U3 and U4 as their less
favourite. However, only U7 explained why: "I don’t see much
usage in this type of display. It would be more relevant if it
showed people who have the most retweets, or more replies, or
long conversations (relevant tweets).” On the other hand, some
advantages were mentioned by other users: "It may be useful
to see if someone has a lot of information on that matter.”
(U2).

Word View: Despite the fact that from the six different vi-
sualization techniques provided by Spot tool, all members -
unanimously - indicated that the this option was the one that
they liked more, U5 and U6 listed some difficulties: ”The mix
between the words and tweets are a little confusing.” (US);
I kept wondering if the proximity among the bubbles had
some influence in each other (if bubbles next to each other
meant that those words were related or if their layout were just
random.” (U6). However, many advantages were recorded,
for example: “This is the coolest. You can see how people is
talking about this matter and the word is highlighted as well.”
(U3).

Source View: Even though all users were able to understand
the main purpose of this option (which are group tweets by
device), some of them did not understand the meaning of some



Figure 1: Spot tool Visualization Options: (a) Banner View; (b) Timeline View; (c) User View; (d)Word View; (e) Source View;

and (f) Group View.

non-clustered tweets. U3 mentioned this fact: I didn’t quite
understand the guys loose on the right.”.

Group View: Ul, U4, and U7 pointed this option as the one
they liked least. U2 and U5 reported not having understood
the purpose of this one: I didn’t understand the purpose of
“users’ face” aggregation. The icon was not clear on what was
being clustered.” (U6); ”I’m not interested in knowing who is
speaking something similar to each other... what matters is
what friends or relevant pages are talking and not just random
people.” said U7 referring to the lack of a profile classification
the grouped tweets.

Comparing Neoformix Spot tool with Twitter’s hashtag

search

When asked to compare this tool to Twitter’s visualization
technique while searching for hashtags, U2, U3, and U5 said
to prefer Spot tool: ”Here you have more information, you
can filter out much more. You can understand things faster
and even link it to events.” (U2); " Twitter is very hard-coded,
it hasn’t changed for a long time. This one has a lot more
interaction, so I think it is better.”” (U3); ”This view gathers
more information - even with the time limit.” said U4 referring
to the tool’s limitation of only loading 100 tweets in a time
span.

On the other hand, U1, U4, U6, and U7 preferred Twitter
for the following reasons: “Twitter seems to me extremely
organized. It’s important you have an order so you can know
what’s happening. Another thing is that on Twitter, you have a
way to follow a discussion and here (in this tool) you can’t.”
(U1); I couldn’t find a quick way to read a tweet, having to
see the photo of the user, then find out about what this tweet

is about, I found it to be a lot more work than simply to scroll
through a list.” (U6).

Going a little further, U6 talked about some good points when
comparing both tools: “This tools don’t allow me to inter-
act with other people, so this is a bummer. The tool, as an
information extraction is very weak; I mean Twitter always

shows the most relevant first, opposite from this tool, which
showed me random tweets. Other thing, is the tool’s limitation
(it only loads 100 tweets) and shows me that there are X peo-
ple talking about a subject, and Y people talking about other.
Also, this tool showed me lot duplicated info. Furthermore, to
show that a user A simply said something about this hashtag
doesn’t matter to me. It would be relevant to show what my

[friends and people I follow are talking about, or at least, show

what influential people are talking about. I have a feeling that
Twitter has more personalized information for me.”.

Suggested Improvements

During the observation and interview process, users also re-
ported some improvements that they’d like to see on the tool:
”In fact, I'd like for this search box not to be there at the bot-
tom. I was under the impression that I was going to search
on Google and not on the tool. This is what I think, that this
search box won’t search within this tool. It should be in the
center of the screen and when you do the search, it would fade
away and then it would come the views.” (U1); "There, in the
timeline, it should highlight the time, it passes by unnoticed.”
(U2); ”In view 4, the bubble size has to be according to the
number of incidences of the word (as a word was identified in
tweets, the greater the size of it. Also, the tool should display
a relevant time-frame, to display the most relevant hashtags (a
more intelligent search)” (U7); "I should be able to increase
the number of tweets the search returns and also to be able to
define the time-frame.” (U6); "There could be a connection to
my Twitter’s profile and it could display my photo. And also,
it could allow you to reply to a tweet in here.” (U2); ”On the
search, it would be nice to be able to search multiple hashtags
and see how they relate to each other.” (Ul).

Another important thing to notice is that all users complained
about the help available on the tool: ”Perhaps, I could have a
caption on the icons to help out.” (U2); "The tool could have
a help pop-up, where you hover the mouse over the menu and
it would explain to me what each view offers. It would be very
useful.” (U3); "Views have to be more intuitive, with more



integration, less intuitive icons, each view should have its own
explanation.” (US); “The system is not self-explanatory, it
should give autonomy to the user so we can understand how
to use, how to group, rank, etc.” (U6).

DISCUSSION AND FINAL CONSIDERATIONS

In this work we presented an exploratory descriptive investi-
gation to bring attention to the advantages and disadvantages
of different visualization techniques used to display tweets.
For this specific work, we decided to analyze the techniques
available at the Spot tool [4].

Through the data gathered, our first findings show us that
users have difficulties to fully understand some visualization
techniques, even users that had already used similar tools be-
fore. Spot tools does not provide simple ways for users to
understand the main purposes of each visualization technique.
The lack of information regarding the interface behaviour and
interaction were the main difficulty pointed out by users when
using the tool. As an example, in the Word View, even though
users enjoyed and thought that the visualization technique was
very useful, they were unable to understand if the approxima-
tion of the bubbles had some influence in the disposition of
the content. Another example is the difficulty to understand
why in the Banner View and in the Source View, some tweets
were not grouped but placed on the other side of the interface.

When comparing this tool to others introduced in the related
work section, we identified some similar techniques, such as:
the Timeline View, the possibility to visualize tweets of a
specific user or group and the availability of seeing tweets by
subjects/topics. One feature missing when comparing to these
other tools is the sentiment analysis, which this lacks of and
would be an interesting technique to be presented with the tool
suite.

The main benefit of this tool is that it allows us to use those
different techniques according to what best suits your needs.
For example: if you are a media expert, it might interest you
to use the Timeline View, to analyse when people are talking
about your company, where are the spikes, etc. On the other
hand, if you are a regular user, you might benefit from the
word view if you are searching for candidates in politician
campaigns and their main ideas.

Many of these emerging research areas may rely on advances
in social network analysis, text analytics, and even economics
modeling research [3].
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