








Fig. 2. Side-by-side comparison of the changes to the game screen after the first two testing rounds. An animated hand shows how to place tiles
on the board, and a pop-up screen contains the written instructions. In addition, the car (bottom left) was re-drawn to be more distinctive against
the background, and one road tile was placed beneath it.

TABLE I

SUMMARY OF THE TEST SESSIONS, DEVELOPMENT STEPS, AND TEST OUTCOMES

Test session

Development tasks

Test outcomes

First test day

Second test day

Third test day

Objective: Iron out the test protocol and identify usability
issues

Objective: Fix usability issues from the previous test

Objective: Fix usability issues from the previous test and
confirm that improvements work. Confirm the usefulness of

Issues: Reflections on the tablet screen made it difficult to
read text instructions. Additionally, the font size was too
small.

Issues:Text-based tutorial accessible from the menu did not
seem intuitive enough.

Observations: The new, animated in-game tutorial was per-
ceived well. Pop-up hints allowed participants to quickly

the animated tutorial and pop-up hints.

the game, it is hard to form strong conclusions without
more prototyping and more impressions from testers. In
general, we feel that to be easy to pick up the game should
incorporate some real-life context. The participants were
confused about which real-life rules to follow or not (for
example, driving "over’ a passenger to pick them up vs.
obstacles that need to be driven around).

Finally, to answer the third research question What
testing environment related observations arise? Because
the tests could not be arranged in a dedicated space, there
were some issues with lighting and its’ effect on the
graphics. The participants could not see the texts clearly,
and reflections made it hard to see what was on the screen.

The limitations of this study warrant some discussion.
In the end, there were only four volunteers taking part in
the testing. Unfortunately, it was hard to recruit willing
volunteers, possibly due to the Covid-19 pandemic. How-
ever, some guidelines suggest using only three to five (for
example Nielsen [24]) participants for user testing, while
others say to use only one (see Medlock et al. [25]). As we
consider the results to be exploratory rather than strong
conclusions, observations can be made from qualitative
experiments with a small number of participants.

VI. CONCLUSION

The goal of this study was to create a game that
provides cognitive challenges for elderly people. Prior
research has established that games can help prevent the
age-induced decline in mental capabilities, and this study
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figure out what they had done wrong.
Issues:The car controls require a tutorial too.

explores games for elderly users in practice. Specifically,
we conducted user testing with a digital puzzle game,
which had been designed with the various age-induced
impairments in mind.

In this process, we discovered some key points related
to the game design, user interface, and external conditions
during user testing. We found that to get started with the
game, animated tutorials and pop-up notifications when
the user makes mistakes are helpful. On the other hand,
the elderly participants had trouble distinguishing the
correct contextual information about the game’s interface,
leading to mixed mental models of the game and its
context.

As the population ages, the different solutions for
maintaining mental and physical wellbeing become more
and more important. Extant literature is abundant with
considerations for digital user interface design with the
elderly users in mind but less focus has been given to
user-centric game development for the elderly. In future
work, these avenues should be explored more.
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