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Fig. 6. The final layouts produced using ManiWordle (left) and Wordle (right) by a user. The text was a Wikipedia entry on Yu-Na Kim.

Fig. 7. Words from a participant’s paper clustered based on their semantic meanings by the person using ManiWordle (left). The layout by the

same person using Wordle (right).

a significant main effect of Visualization (F ¢s= 5.40, p = .02). This
result shows that the participants performed significantly /ess user
interactions to globally change the layout with ManiWordle than
with Wordle.

4.2.7 Observations on the final layouts

Using ManiWordle, most participants produced the layouts which
could have not been produced using Wordle. For example, one
participant emphasized some words using a color-change feature in
ManiWordle (Fig. 6 left) Words for Yu-Na Kim’s name, job, and
victory in the world championship are significant keywords which
can only be understood if the participant knows theme and context of
the text. Finding out these #7ue keywords instead of just using the
number of appearance is a much more challenging problem for the
automated algorithms. Fig. 7 left shows results from a participant
who clustered the words based on the semantic meanings in
ManiWordle. He performed clustering for all three input texts. This
type of clustering is also a challenging problem and requires users’
involvement. ManiWordle utilizes users’ knowledge in the word
cloud generation process, therefore produces the layout easily
appreciated by users.

5 DiscussiON AND FUTURE WORK

The results of the controlled experiment support the need of flexible
user control provided by ManiWordle. First of all, ManiWordle’s
extended control over Wordle yielded higher user satisfaction. Also,

most participants preferred ManiWordle overall compared to Wordle.

In fact, they significantly utilized the added control for the individual
words. Among all the configuration changes participants made with
ManiWordle, 46% of them were to tweak the individual word
configuration on average. Furthermore, participants changed the
global configuration significantly less frequently with ManiWordle
than with Wordle.

It is well known that usability of interactive systems decreases as
the system becomes more flexible by supporting more functionality
[10]. While ManiWordle’s interaction was relatively simple, it is still

adding some complexity to Wordle. Nonetheless, we found it very
encouraging that ManiWordle was as easy to learn and use as
Wordle based on Q1 and Q2 in Table 1, where we did not find any
significant difference.

The study results also supported our hypothesis that participants
would spend more effort in creating a word cloud for the text that
they are more emotionally attached to. There was no significant
effect of visualizations on time spent to create the output, indicating
that people still spend a considerable amount of time with Wordle
even if they did not have control. Interestingly enough, we did not
find any effect of text on the number of user interactions. This may
imply that participants had more cautious interaction for the text they
cared about more.

Our work was originally, in part, inspired by the fact that people
felt creative in using Wordle. Given that people felt creative without
much control, we initially anticipated that the flexibility provided by
ManiWordle may result in users' feeling more creative. To our
surprise, participants neither thought that it was more fun to use nor
felt more creative even if they had more control with ManiWordle.
This leads us now to wonder if people might feel creative as long as
they have aesthetic results since they are inclined to have more
positive attitude toward aesthetic designs than less-aesthetic designs
[9]. We also suspect that it resulted from the fact that all participants
were computer science graduate students. Thus it might be
interesting to see if other user population with artistic aptitude (e.g.,
graphics designers) would take flexible ManiWordle as a more
creative way to design a layout.

On the other hand, the encouraging results of the controlled
experiment opened several avenues for future research. In this study,
since we wanted to preserve the original design of tag clouds, we did
not allow people to change the font size. Given that a significant
number of people created wordles not specifically for data analysis
and many people manipulate the text to be fed into Wordle to change
the font size, we wonder if it is better to allow people to fully
manipulate the Wordle output. In addition to letting people directly
manipulate the font size, we can allow them to add words to the
word cloud. It would be interesting to investigate whether enabling



richer user control could change people’s reaction in terms of fun
and creativity in future work.

Also, as some participants have commented, ManiWordle can be
extended to support simultaneous selection of multiple words. This
will allow users to manipulate the contextually relative words
together. For example, users may set the words with similar colors,
align them on common horizontal, or form a new cluster in
somewhere distinctive (Fig. 7).

In terms of the layout algorithm, it would be interesting to
employ different physics-based layouts to simulate the words as
blocks on the table. We can also try to incorporate other context-
aware optimizations, such as an automatic approach to context-
preserving dynamic word clouds introduced by Cui et al. [26].

Another promising avenue is exploring more natural user
interfaces with which people can interact with ManiWordle. For
example, manipulating words with fingers/gestures using a multi-
touch screen may also increase people’s satisfaction in terms of fun
and creativity.

6 CONCLUSION

Wordle creates aesthetic visual representations, fusing together with
text/document visualization techniques, and has attracted a huge
number of people to participate in creative wordling feasts. In this
paper, we have presented a Wordle-based visualization called
ManiWordle, which enables custom manipulations to revamp
interactions with the layout. ManiWordle provides flexible control
over Wordle by allowing people to directly manipulate typography,
color, position, and orientation for the individual words. We have
described our design rationale along with the interaction techniques
for tweaking the layout.

We conducted a preliminary usability study to identify major
usability issues and areas of improvement. Through the controlled
experiment, we compared ManiWordle to Wordle in terms of user
satisfaction for the layout result as well as how easily people could
learn and use. The results suggest that ManiWordle’s ability to
provide flexible control over Wordle yields significantly higher user
satisfaction without introducing more difficulties. Also, most
participants liked ManiWordle more than Wordle.
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