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Abstract. This paper aims to evaluate a handwriting serious game that
makes use of popular modern touch-based tablets to preserve traditional
handwriting practice. A first playable prototype was built and a pilot
study performed on an initial group of twenty participants. Significantly
positive results were observed in the perceptions of usefulness and also
across all gameplay dimensions except for flow.
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1 Introduction and Related Work

In today’s developed countries, people mostly communicate via electronic means
and the practice of physically writing on pen and paper is getting rare. In young
children, the problem of not getting enough handwriting practice is even more
severe [13]. However, even in this era of electronic communication dominance,
handwriting still serves as an important cornerstone of basic language literacy.
Individuals with clear and legible handwriting skills have been shown to have
significantly better literacy skills [15].

Game-based learning is a mature domain that has demonstrated to be success-
ful [14] but research in the area of handwriting games is however scarce. Maxim
and Martineau [8] created a handwriting game for children on a tablet-PC and
reported highly positive scores. However, the basis of their metrics was unclear
and the description of their game mechanics did not portray a clear a level
progression. They also mentioned that players are required to play mini-games
in-between each handwriting task, which were possibly confounding variables
that affected their results. The use of a hybrid tablet-PC meant for traditional
keyboard and mouse inputs might not appeal to children as well.

In the related domain of handwriting rehabilitation, there is also some activity,
though also minimal. Curtis et. al. [2] have created several mini-games for this
purpose. However, it is targeted at patients with motor disorders with the goals
of improving physical and mental health which are not the primary goals in this
paper. Nevertheless, their qualitative evaluation have shown that all patients
seemed to be motivated by the game premise and that direct feedback of their
performance was an important feature of the system.
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2 Penmanship Design and Evaluation

Motivated by the above reasons, we create and evaluate a touch-based tablet
handwriting serious game called Penmanship. As a first playable prototype, the
goal was to keep the game as minimal as possible to demonstrate handwriting
as the core gameplay mechanic. Having only one core mechanic to allows for a
clear and concise test of the initial research questions we have set out to answer
so that we can clearly correlate the responses to just the handwriting mechanic.
A screenshot of the game can be seen in Figure 1.

Fig. 1. Screenshots of the Penmanship game. The left picture shows the game state af-
ter a player tried to trace the word bat in a game level. Black lines indicate the player’s
trace and the red line represents the correct word template. Near the top left is a similar-
ity percentage (updated in real-time so that player gets instant feedback) indicating the
performance of the player in the current level, in terms of how well the trace matches the
template. To the right of the percentage is a cumulative score for the player. The right
picture shows the progress chart screen of the player’s performance over time.

The game objective is simply tomimic word templates to reach a pre-set passing
percentage in each level, in order to obtain as high a cumulative score as possible
over time. Each successive level gets harder in terms of the word complexity, the
similarity percentage required to conquer it, aswell as the number ofwords required
to clear a level. The gameplaypremisewas inspiredby traditional handwriting trac-
ingworksheets thatwe often see in the early years of education.Theword templates
were implemented based on the Segoe Print font, which closely resembles that of
the New South Wales Foundation style handwriting1 taught in all schools in New
SouthWales, Australia,where this researchhas takenplace. Hence we hope to keep
that traditional premise but with game elements added in the hopes of making it
more engaging and fun.

As a pilot study, our goals were basically to find out initial perceptions on
whether the game is useful for handwriting improvement and whether it provides
a good gameplay experience even if it is a serious game. 20 participants (6
females) took part in the study with a mean age of 24 years (SD = 2.14).
Penmanship was implemented in GameMaker Studio with the game compiled

1 http://www.schoolfonts.com.au/Fonts_NSW.html
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on a Motorola Xoom MZ604 Android tablet and participants played using a
capacitive stylus.

Participants completed a user survey performed after they have played for 20
to 25 minutes. The survey is based on the iGEQ [6] with an additional “useful-
ness” dimension for us to evaluate the perceptions on whether the game is useful
to improve handwriting. A two-tailed one-sample t-test was performed against
the midpoint average of 2.5 for the likert scores. This was because we wanted to
find out whether each mean score was significantly different from merely an “on
the fence” opinion. All the mean scores were significantly different (p < 0.05)
except for the items “I felt content”, “I felt good”, “I found it impressive” and
“Did you find Penmanship useful for improving your handwriting?”. These in-
significant responses were removed and the summarised mean scores for each
dimension is shown in Figure 2. An unstructured interview was also conducted
to obtain suggestions for improvement after they have played the game.

Fig. 2. Mean scores for each dimension in the survey. The y-axis represents the mean
scores and the x-axis represents each dimension. Positive affect is absent as the mean
scores for both its constituent questions were statistically insignificant. Blue bars indi-
cate positively phrased questions (higher is better) whilst red bars indicate negatively
phrased questions (lower is better).

3 Results and Conclusion

The results show much promise for just a first playable prototype of Penmanship
with a single handwriting mechanic as the core gameplay. From the summarised
mean scores (Figure 2), it can be seen that the dimensions challenge, compe-
tence, immersion and usefulness means were significantly higher than average.
This shows that players did experience these important gameplay experiences
even with the minimalistic prototype we have made with just a single handwrit-
ing mechanic. The negatively phrased dimensions negative affect and tension
also had means significantly lower than average which shows that players were
not dismissive of the game. It should also be highlighted that the usefulness di-
mension had the highest mean score which gives us confidence on the “serious”
aspect of the game.
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It can also be seen from Figure 2 that the flow dimension had a mean score that
was significantly lower than average. Penmanship is built to be a casual game
where players can stop and continue at anytime and hence is fundamentally
different from highly immersive 3D games which focus more on providing a flow
experience[1]. Moreover, this was a first prototype which did not have the full
level progression dynamics that contains more varied game mechanics.

Abundant feedback was also provided during the interviews. Many partici-
pants suggested that more varied challenges should be incorporated at higher
levels. Other comments were mainly to improve the visual and aural aspects of
the game in order to improve player feedback.

The feedback provided highlights our main limitation, which is the maturity
of the gameplay elements. Although most dimensions were positive, scores were
mostly modestly above average. Hence more work needs to be done on improving
the implementation the game resources, the challenge progression, as well as
adding premise, story and characters. These are hence left as future work.
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