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Abstract

This research will present the first steps taken in the making of
a videogame tool (Watchword) for the assessment of non-literal
language skill, starting from the design phase of the videogame to
the first tests. The game was based on psychological and linguistic
scientific literature as well as on studies that investigate the use of
videogames in the field of educational psychology and health. The
first tests run on the comprehensibility of the stories in terms of non-
literal language skill pointed out a difference between irony and
lies that helped in a better understanding of the role of factors other
than linguistic in pragmatic skills. 38 Italian adult participants aged
18 to 35 tested the four stories of the first version, showing a trial
order effect as well as a difference between without voice acting
and with voice acting version of the same story, only for irony.
Results of these parts are discussed in terms of studies relating to
Theory of Mind and linguistics. The first test on the playability
of the game is also presented, with the first redesign phase. The
enjoyability and playability were highly rated, encouraging future
development of the game itself as a useful tool for assessing and
training pragmatic skills.
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1 Introduction

Children’s communicative-linguistic skills cover a wide range
of abilities that develop during the first three years of life and
are refined during adolescence and adulthood. A major area of
communicative-linguistic development is represented by the acqui-
sition of pragmatics, which is the efficient use of language in any
context and situation [1]. Adequate development of pragmatics is
crucial for successful adaptation to the individual’s cultural and
social environment. Although several tools for assessment and
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training of this area already exist [2], at present nothing is available
for e-assessment and training of pragmatic skills in children. To
fill this gap, we developed a videogame tool (Watchword) designed
for assessing and training pragmatic skills in children from 5 to 10
years old (particularly focused on children with atypical develop-
ment), based on both researches conducted on the possibility of
developing gamified tools for supporting the acquisition of prag-
matic skills in children [3, 4] and scientific literature that highlights
the benefits of using videogames in psychological assessment and
therapy [5-10]. On these premises we combined the assessment of
non-literal language skills with the use of videogames using short
stories [11]. The game has been conceived based on relevant psycho-
logical literature related to both Theory of Mind [12] and pragmatic
skills, as well as on studies related to linguistic competences [13].
The general gameplay, its mechanics and features are in turn based
on relevant literature on how to design serious games [14, 15]. At
present, an alpha version of Watchword has been developed and
tested with two different populations of adults for (a) usability and
User Experience (UX) design [16] and (b) the clarity of pragmatic
aspects.

2 Watchword, the videogame for non-literal
language skill assessment

Watchword aims at obtaining an evaluation of children’s level of
pragmatics, specifically its non-literal area, in a way that can be fun,
engaging and easy. What lead to the design of this game are psycho-
logical motivational theories, such as Self Determination Theory
[17] and Flow Theory [18]. Indeed, videogames intrinsic features
can grant fun and motivation, representing a big occasion for the
development of many different types of skills [19-22]. Playing can
trigger dopamine release, which is crucial to support involvement
[23].

2.1 Designing Watchword

Watchword was programmed with Ren’Py, an open-source soft-
ware game engine based on the high-level programming language
Python. We chose to develop a Visual Novel (VN), for three main
reasons: first, to progress in VNs not overly difficult challenges
are expected (so they are suitable for assessment settings); second,
the mechanics of VNs are static and easily predictable, making
them suitable for player with atypical development (e.g., autism
spectrum) [24], who could be disturbed by sudden events, camera
movements and huge game worlds that could not only be dispersive
and distracting, but also annoying. Lastly, it offers various ways to
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Figure 1: Avatar customization interface

narrate one - or more - stories. This fits perfectly with the short sto-
ries method already used to investigate children’s comprehension
of irony in typical and atypical populations [25].

2.2 Watchword’s gameplay

The gameplay of Watchword is based on the narration of four
third-person short stories, which are integrated by first-person
comments of different characters, for a total of eight characters
speaking in first-person plus a narrator. Watchword aims to actively
involve the player with three key features: it engages players with
character customization, allowing them to personalize their avatar’s
name and appearance (hairstyle, skin tone, eyes, clothes) without
explicitly selecting a gender for inclusivity (Figure 1). The game
also features minigames within each short story plus an optional
friendship-level minigame. Finally, an experience and level system
provides in-game feedback and progress tracking.

2.3 Short Stories

Short stories are the core element of Watchword, through which
the entire videogame outline is built. These stories were written
following the structure already presented in previous research on
Italian children [11], mainly based on studies regarding acquisition
and understanding of lies and irony [27-29] told by a narrator.
For this reason, the game is focused on four types of pragmatic
cases: the classic lie, the white lie, error, and irony. In our stories
the element of novelty is that, besides the narrator, each character
expresses themselves through different lines of dialogue, refers to
elements visually present in the map and addresses questions that
the player must answer. For skills assessment, the narrator asks
questions (two for each story) about what is narrated on screen
after pointing out relevant situations and dialogues, which are
highlighted textually through boldface and prosodically through
voice acting. The narrator’s questions investigate (1) Reality and (2)
Interlocutor’s Belief. The player answers through a visual interface
by choosing between four different pictures (target, two distractors
and one competitor, as described in previous studies [13]). For the
first question, the correct answer (target) corresponds to the photo
that was actually taken, while for the second, the correct answer
corresponds to the photo that the interlocutor believes was taken.

3 Watchword: first testing phase
3.1 Testing on UX and Gameplay

The videogame programming phase involved the game-testing op-
erated by 16 last-year game design students at ENTI-UB (Escola de
Noves Tecnologies Interactives - Universitat de Barcelona), who
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were aged 18 to 26 years old (n = 7 females, n = 7 males, n = 1
non-binary, n = 1 other). In this phase, the students have been
asked to provide feedback on elements of game design, graphics,
storytelling, and programming. They tested the alpha version of
the game, which included four short stories and had no voice acting.
Testers received a 20-minute presentation on Watchword’s design
and objectives. They then played the game individually, noting
observations, bugs, and glitches. Finally, they completed an anony-
mous feedback questionnaire, including items from GEQ (Games
Experience Questionnaire) [30] and open-ended suggestions.

3.1.1 Results of the first testing and redesign. Feedback collected
during the testing phase led to significant improvements in the
game’s design. Game buttons were enlarged, made more visible on
hover, and introduced by a brief narrator explanation, addressing
observations that requested more space and visibility. Regarding
text, an excessive amount of text in dialogue boxes had been re-
ported; the solution was to display only one sentence at a time,
accompanied by the speaking character’s icon, with key informa-
tion in bold and using prosody for voice acting. The absence of a
written question during answer selection, considered a potential
difficulty for children, was resolved by adding a text line above
the answer options. Furthermore, visual and sound feedback were
enhanced: a lack of visibility for post-response feedback had been
noted, as well as the absence of sound feedback during actions,
leading to the implementation of new sounds. Despite these adjust-
ments, students provided largely positive feedback on the overall
game design, mini-games, character customization, and optional
tasks.

3.2 Validation of the stories

Following the redesign of the game, testing on adults was necessary
to verify whether the game works on individuals who should have
acquired a proficient level of pragmatics skill. This testing allowed
us to explore the role of prosody in irony comprehension, given
that the literature reports controversial results [31-33]. This is
particularly important for Watchword gameplay, to investigate how
and to which extent pragmatics comprehension can be facilitated
(or, alternatively, confused) by prosodical clues. In this way our
testing not only focuses on understanding if the tool works or not,
but it is actually an experiment in which we explored if and how
the presence of voice acting (Indipendent Variable) can influence
the comprehension of lies and irony (Dependent Variable).

3.2.1 Participants. Sample size was estimated by power analysis
using the software G*Power (ver. 3.1.9.7), planning an ANOVA
with large effect size (f = .5, a = .05, power = 0.8). 38 adults (n
= 18 males, n = 20, females) aged 18 to 35 years (M = 24,1; SD
= 3,6) participated in the experiment as unpaid volunteers. The
participants were divided randomly into two groups of 19 members
each and assigned to two different conditions: without voice acting
and with voice acting. The version without voice acting of the game
was tested on n = 19 adults aged 18 to 35 years (n = 11 females, n
= 8 males). Of these 19 participants, half (n = 10) played the story
about irony first. As for the version containing voice acting, the
game was tested on n = 19 adults aged 18 to 35 years (n = 9 females,
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n = 10 males). Also in this case, half of the participants (n = 10)
played the ironic story first.

3.2.2  Second testing phase. Each participant played all four game
stories and answered two questions per story: one on reality and
one on belief. Each question offered four choices: a target (3 points),
a competitor (1 point), and two distractors (2 points each) [13]. After
playing, participants completed a 31-item questionnaire covering
demographics, gaming habits (4 items), and 11 relevant GEQ items.
The remaining 16 items assessed game specifics like commands
and minigames. A free feedback section was also included. The
entire session took about 20 minutes. We chose to counterbalance
the presentation of the ironic stories after an initial impression,
subsequently confirmed by the analysis of the results, that playing
the ironic story first significantly impacted its comprehension by
participants. Therefore, 20 participants played the ironic story first
and 20 played a lie story first. The experimental design was a 4
(stories) x 2 (reality vs. belief) x 2 (order: lie vs. irony) factorial
design.

3.3 Results

The testing phase of the videogame focused on two macro-areas:
(1) the comprehensibility of the stories and (2) the enjoyability of
the game, or rather, the gameplay. As for comprehensibility, initial
qualitative analysis of the results has shown that, regardless of
the version played, all participants answered the reality question
accurately (for all four types of stories). A correctness of 95% (18/19)
emerged for understanding the classic lie, 100% (19/19) for the white
lie, 79% (15/19) for error and only 21% (4/19) for irony. Regarding
this last result, it should be noted the discrepancy between the
group of participants who started with the ironic story (30% of
correctness, 3/10) and the group of participants who started from
any type of lie (11%, 1/9). In the with voice acting condition there
were 100% (19/19) correct answers for classic lie and white lie, 84%
(16/19) for error, and 63% (12/19) for irony, but, considering only
those participants who started from irony, the percentage rises to
90% (9/10). After this qualitative analysis, it is apparent that the only
results that deserve further investigation are the ones related to
irony and errors. For this reason, two separated two-ways ANOVAs
were independently performed on irony and errors to evaluate the
effect of (1) voice acting presence and (2) order of presentation. The
ANOVA on errors proved not significant (all ps > .05). The ANOVA
on irony proved significant for both main effects (Figure 2): (1)
voice acting [F(1, 38) = 10,55], p = .003], with a large effect (52 =
.24), (2) order of presentation [F(1, 38) = 14,2], p < .001], with a
large effect (72 = .29). Although the interaction was not significant
[F(1, 38) = .42], p = .52], planned post-hoc (Tukey test) showed that
the condition with the highest score is significantly different from
all the others (M = 2,8, SD = 0,97). This condition is the one in
which irony was presented first in the version with voice acting.
For both conditions, no gender-related differences emerged in the
understanding of the stories, as no differences related to the gaming
habit of the participants were registered.

As for gameplay, 38 testers (n = 20 females, n = 18 males) com-
pleted the GEQ being between the ages of 18 and 35. Of these,
45% (17/38, 7 females) define themselves as videogamers (play at
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Figure 2: Performance differences based on condition and
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least 5 hours per week). Likeness and degree of involvement were
calculated using 5-point Likert scales, where 1 = not at all and 5 =
totally. Considering the positive extremes of Likert (ratings 4 and
5), and the negative extremes (ratings 1 and 2), 71% (27/38) reported
that they found “not at all” the evaluative moment boring. In ad-
dition, about 74% (28/38) of the participants claimed to consider
Watchword a very aesthetically pleasing game.

4 discussion and further developments

In this paper the design and first evaluation of Watchword are pre-
sented. Watchword is conceived as a serious VN game meant at
both assessing and training pragmatic skills in children with both
typical and atypical development, based on the validated method of
short stories [13]. At this stage, the game is in a very early phase
where only four stories have been developed and tested with adults
to verify both gameplay and comprehensibility of stories. Future
steps are needed to have an effective tool for assessing and training
pragmatic skills: these steps will involve speech therapists, as well
as behavioral therapists for children with atypical development
and of course a test with children. Moreover, we are expanding
the database in order to have a wide range of stories of each type.
However, we decided to present the game in this very early stage
mainly for two reasons: the first one is related to the innovative
aspect of Watchword, which suggests the possibility of addressing
a so complex aspect of speech as pragmatics in an entertaining and
enjoyable way, particularly suitable for children. In this perspective,
the first testing in terms of UX and gameplay of the game is highly
encouraging: it has been evaluated as enjoyable, entertaining and
easy to approach. The test done with adult populations confirmed
these results and the absence of any difference between gamers and
non-gamers highlights that the game is suitable for everyone. Both
tests helped us in improving Watchword in terms of playability and
basic usability, and we think that future developments could lead
to the creation of an effective and valid tool. The second reason
that induces us to present this data is related to the test involving
the validation of the stories. Results of this test pointed out that
the story related to irony was not fully understood by an adult
population. Although from a game design point of view, this could
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be interpreted simply as a bad design (i.e. the game was poorly
conceived) we think instead that this is not the case: the result is
particularly relevant not only for the future development of the
game, but also for a better understanding of pragmatic skills. We
think that our results regarding the story related to irony could
help in understanding the role played in pragmatic comprehension
by (i) linguistic-, (ii) prosodical- (iii) and contextual aspects. Indeed,
we found a significant difference between the without voice acting
(21% of accuracy) and with voice acting version (63% of accuracy).
This difference suggests that in irony the role of prosody is cru-
cial: while the percentage of correctness for lies was higher than
95% in both with and without voice acting versions, irony reaches
63% only with voice acting, having instead a very low percentage
of correctness (21%) in the version without voice acting. These
results could be carefully considered when addressing non-literal
utterances from a purely linguistic point of view, going beyond the
correspondence between external reality and speaker’s or inter-
locutor’s belief. The importance of this result lies in the fact that
although it is intuitively true that nonlinguistic factors play a role
in the comprehension of non-literal utterances (and more in general
in any sort of communication), these aspects seem to be crucial
only for irony, which is understood only when pronounced with
appropriate prosody. Results found in the story related to irony
allow us to make another consideration. Results pointed out a trial
order effect: the accurateness of testers who played the game with
irony story first was significatively higher (60%) as compared with
testers who played the game with lie story first (40%). We think
that this could be due to a contextual effect in which by playing as
first those stories related to lies, the player is induced to create an
expectation regarding the general mood of the game itself. Instead,
by starting with the ironic story the player creates no expectations
about which kind of pattern the stories should follow, and the ironic
story is immediately more understandable. This contextual effect,
which could be seen as a sort of contextual priming, does not apply
in the other direction: lies are understood independently of the fact
that they are played first or not. Again, this put in evidence how
irony is influenced by factors other than purely linguistic, which is
better clarified by the fact that between ironic stories, the one that
had voice acting and was played as first reached 90% of correctness.
Taken together, all the results of the validation of the stories sug-
gest us to develop new stories for irony, in which ironical meaning
could be differently conveyed by (i) linguistic- (ii) prosodical- and
(iif) contextual- aspects. Moreover, we think that further aspects
could help children in disentangling the ironic meaning of a sen-
tence: those aspects are related to emotional faces (our characters
at present have a neutral facial expression) as well as emotional
bodies (both in terms of static [34] and moving [35, 36]) and deserve
further attention.

5 conclusions

The study presented aims at designing a pragmatic language as-
sessment tool that is simple, functional and engaging. In this first
validation phase, Watchword’s ability to detect the understand-
ing of different types of lies and irony, while being engaging and
entertaining, was tested. It turned out to be an enjoyable and en-
tertaining videogame, but the participants obtained significantly
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better performance on detecting lies rather than irony, especially
when no vocal clues were involved. This research highlights the im-
portance of prosody in understanding pragmatic language and the
importance of careful research to help children with hearing impair-
ments to understand pragmatics aspects of verbal communication.
As for the gameplay, it was almost surprising and particularly en-
couraging the result for which even adult participants reported
that they had amused themselves and found the game enjoyable,
as reported in several free comments (e.g. “Very nice. I had fun
and smiled a lot.” or “The experience was great, thinking about the
target audience I think the tasks proposed by the game give the right
stimulus for reflection.”). The scientific study of this area of linguis-
tics and the relative influence of pragmatic aspects on social and
cognitive development has not received much attention in relation
to videogames, opening therefore new scenarios and perspectives
for testing, evaluation and training. In conclusion, it could be said
that the creation and application of a tool like Watchword moves
one of first steps in the application of videogame technology in the
field of pragmatics assessment and training.
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