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The lack of adequate digital learning material is a contentious is-
sue in adult migrant literacy education. This study focused on en-
hancing a serious game’s accessibility and usability for adult sec-
ond language users with emergent literacy. Using a participatory
design approach, teachers redesigned the Lukukupla literacy
support app, developed for Finnish-speaking children, elaborat-
ing on potential barriers and redesign suggestions in game dia-
ries and interviews. Motor skill and visibility were identified as
crucial non-game-specific issues. Game-specific issues, including
trauma insensitivity, were identified in learning content, instruc-
tions, feedback, visual and auditory input. Teachers’ suggestions
emphasized customization and vocabulary training to make the
game more relevant and comprehensible for adults. These re-
sults highlight how digital learning environments are not auto-
matically suitable for all literacy learners but need to be (re)de-
signed to meet learners’ needs. The article presents recommen-
dations for the development of digital, target-group-specific
learning environments for adult learners with limited formal ed-
ucation.
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Pressing global emergencies, including conflict, health and climate cri-
ses, have accelerated humanitarian migration to highly digital and lit-
erate countries. Sharing limited and/or interrupted formal education
experiences, many refugee-background learners have only limited lit-
eracy skills in their home languages. In their new countries of resi-
dence, they become literacy education and second language learning
for adults (LESLLA) learners and are confronted with the enormous
challenge of orally acquiring a second language (L2) and simultane-
ously L2 literacy skills (Bigelow & Vinogradov, 2011). This double learn-
ing burden is further intensified by the need, brought on by the ubig-
uitous digitalization of daily life, to acquire digital skills (Rosen &
Vanek, 2017). Learning to read and write for the first time as an adult
in a L2 is a truly challenging endeavour. In comparison to L1 (first lan-
guage) children, learners are at a clear disadvantage as they start to
read and write without an extensive lexicon and have only emerging
L2 phonological skills (Kurvers et al., 2010; Young-Scholten & Strom,
2006). External obstacles include the lack of sufficient instructional
hours and individualized instruction (van de Craats & Young-Scholten,
2015). Many LESLLA learners struggle to meet digital (literacy) expec-
tations. Therefore, relevant skill training must be incorporated in
LESLLA education (Minuz & Kurvers, 2021; UNESCO, 2022).

Overall, access to effective and engaging learning opportunities and
tools as well as the availability and accessibility of digital learning ma-
terial can be major obstacles for LESLLA learners. | argue that mean-
ingful and suitable technology-equipped (language) learning (TE(L)L)
must be at the core of adult migrant basic education. | propose the
term technology-equipped language learning (TELL), emphasizing the
use of technology, instead of the traditionally used term technology-
enhanced learning (TEL), which presumes a positive effect of technol-
ogy (see Bayne, 2015). There is a need for target-group-specific design
of digital learning materials for adult migrants with limited formal ed-
ucation experience to enhance educational technology’s accessibility
and usability for LESLLA learners.

Due to the lack of target-group-specific digital support tools, LESLLA
teachersin Finland have reported using the Ekapeli [Firstgame] literacy



support game app with learners (Tammelin-Laine et al., 2020). How-
ever, both teachers and learners have called for a more appropriate,
adult-focused and LESLLA-friendly game design (Malessa, 2023b). In
this exploratory case study, in-service teachers with previous experi-
ence of using Ekapeli with their adult learners evaluated and rede-
signed the mobile, research-only Lukukupla [Reading bubble] literacy
support game app. This non-commercial serious game is based on the
long-standing, evidence-based research of the Grapholearn digital
game environment (see Borleffs et al., 2020; Ojanen et al., 2015; Puo-
lakanaho & Latvala, 2017; Richardson & Lyytinen, 2014; Ronimus &
Lyytinen, 2015). Educational learning games such as Ekapeli and Luku-
kupla are also known as serious games. Lukukupla was originally de-
veloped to support the initial reading development of L1 Finnish-
speaking children, aged 7-8, during their first two school years. Luku-
kupla provides adaptive grapheme—phoneme correlation training em-
bedded in an avatar fantasy world.

Focusing on the redesign of an existing mobile game app from the per-
spective of accessibility and usability, this study presents target-group-
specific design guidelines that are applicable and transferable to other
LESLLA-specific digital learning environments. This study also high-
lights the advantages of involving LESLLA teachers and benefiting from
their experience and expertise in the development process of accessi-
ble, efficient, and enjoyable learning technology for a special learner
population. LESLLA learners are also referred to as students with lim-
ited or interrupted formal education (SLIFE), particularly in North
America (DeCapua, 2019; Pentdon Herrera, 2022; Slaughter & Choi,
2024); however, | prefer the LESLLA acronym coined by the interna-
tional LESLLA research community (see Malessa, 2023a).

LESLLA learners have traditionally been at the margins of mainstream
research in education (Bigelow & Tarone, 2004; Malessa, 20233;
Young-Scholten, 2021), particularly in digital (literacy) learning con-
texts (Guichon, 2024; Malessa, 2018). This paucity of empirical re-
search knowledge can partly be explained by researchers’ focus on ed-
ucated L2 learners and children. Literacy support game apps are al-
most entirely designed for primary school children mostly but not ex-
clusively focusing on L1 literacy development (see Hautala et al., 2020;
Holz et al., 2018; Reina-Reina et al., 2024). A welcome exception con-
stitutes Woods et al.’s (2023) recent pilot study in the US involving
adult multilingual learners testing a game app specifically designed for
them. This single-case study provided promising results regarding the
positive effects of game-based digital decoding training of common
English words and highlights the potential of digital games as educa-
tional technology in L2 education (see Reinders, 2017; Sykes & Rein-
hardt, 2013; Westera, 2019) also for adult migrants with emerging L2
literacy skills.

While traditionally, the focus of LESLLA studies has been on print liter-
acy skills, not digital learning (Kreeft Peyton & Young-Scholten, 2020;
Tarone et al., 2009, 2013), previous studies with LESLLA learners have
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revealed positive effects of individual computer-assisted language
learning (CALL) activities (Kurvers et al., 2010; Strube, 2014). The Digi-
tal Literacy Instructor (Diglin) was one of the first online learning en-
vironments specifically designed for LESLLA learners (see Cucchiarini
et al., 2013, 2015). Diglin provided phonics-based decoding skill prac-
tice in four alphabetic languages (Dutch, English, Finnish, German) and
was field-tested with multilingual learners (Naeb & Sosinski, 2020). It
was, however, not designed as a mobile application (see van de Craats
& Young-Scholten, 2015), which limited its practice to classrooms
where learners had access to computers.

Today, nearly all displaced persons are in possession of a mobile phone
(zelezny-Green et al., 2018) and have been identified as actively en-
gaging in a diversity of smartphone practices (Kaufmann, 2018). Digital
literacy practices of adult migrants including LESLLA learners in their
new home countries have been attracting considerable research inter-
est, e.g., in Australia (Tour et al., 2023), Italy (D’Agostino & Mocciaro,
2021), Finland (Eilola & Lilja, 2021), and Sweden (Norlund Shaswar,
2021). The widespread use and possession of mobile devices among
displaced learners has led to a shift from computer-assisted to mobile-
assisted language learning (MALL) contexts (Bradley & Al-Sabbagh,
2022) and an increase in learner-specific MALL applications targeted
at newly arrived migrants (see Bradley et al., 2020; Drolia et al., 2022;
Ngan et al., 2016). Mobile technology is vital for displaced learners to
sustain communication with family and friends, yet particularly LESLLA
learners need support in the use of computers and mobile devices as
educational tools (Aberdeen, 2019; Malessa, 2023c). Furthermore,
most MALL applications are not specifically targeted at LESLLA learn-
ers.

Educational technology research investigating adult migrant learners’
digital language and literacy learning practices and possibilities has
started to evolve during the last decade (Bradley et al., 2017), but a
substantial dearth of research on LESLLA and refugee-background
learners’ TELL methods and practices remains (Gillespie, 2020; Naeb &
Sosinski, 2020). This scarcity can partly be explained by the ethical and
practical challenges resulting from LESLLA learners’ research involve-
ment (see Malessa, 2023a). Consequently, there is a lack of empirical
evidence regarding the efficacy and enjoyment of digital (game-based)
learning environments for LESLLA learners. The lack of robust evi-
dence-based research is unfortunate, as LESLLA studies have indicated
that learners’ individualized computer practice may enhance both
emerging alphabetic decoding and basic digital skills (Filimban, 2019;
Malessa & Filimban, 2017). Serious games could be employed to de-
liver both decoding and digital skill training for LESLLA learners.

The unprecedented need for emergency remote learning caused by
the recent Covid-19 pandemic demonstrated that not all adult migrant
educators and educational facilities have been able to meet learners’
digital tool and skill needs in pandemic times (Belzer et al., 2020; Lotas,



2021; Malessa, 2023c). Even though there is still a shortage of ade-
quate learning material for LESLLA learners, the re-calibrated empha-
sis on learner-specific technology-equipped learning and teaching,
particularly MALL obligations and opportunities, constitute the pan-
demic’s silver lining (see Rillera Kempster, 2023). However, the lack of
accessible learning material, adequate user skills, and device and in-
ternet availability remain practical issues for LESLLA education
(Malessa, 2023c). Today’s universal digitalization necessitates more
research-based insights into relevant methods and innovations to en-
hance L2, literacy, and digital skill training of LESLLA learners (Malessa,
2021; Smyser, 2019).

When redesigning specific learning material, in this case a serious
game targeted at Finnish-speaking children, considering accessibility
and usability for the intended target group is imperative to ensure ac-
cess and enhance user experience for learners with significantly differ-
ent capabilities and circumstances (see Cezarotto et al., 2022; Hersh &
Leporini, 2014). This article adopts the 1ISO 9241 definition of usability
as the “extent to which a system, product or service can be used by
specified users to achieve specified goals with effectiveness, efficiency
and satisfaction in a specified context of use” (International Standard
Organization, 2010, cited in Hertzum, 2022, p. 9). The concept of ac-
cessibility is explored in relation to the teachers’ perceptions of
whether LESLLA learners can independently access the tested app’s
content. This study had two research questions: Based on their user
experience of Lukukupla, what did the teachers report and propose
regarding

¢ (RQ1) potential barriers limiting accessibility and usability for
LESLLA learners, and

e (RQ2) prospective enablers and solutions to enhance accessi-
bility and usability for LESLLA learners?

The first research question (RQ1) focused on teachers’ individual gam-
ing experience and evaluation of potential barriers restricting the ac-
cessibility and usability of Lukukupla. RQ2 investigated design solu-
tions for enhancing accessibility and usability. The following section
describes the design approach and methods used to answer this
study’s research questions.

A participatory design approach (see Robertson & Simonsen, 2013;
Spinuzzi, 2005) was chosen for the redesign of Lukukupla. This explor-
atory case study adopted a slightly modified model: the use-oriented
design cycle proposed by Bratteteig et al. (2013, p. 128). The current,
independent design-based research (DBR) study is represented as sub-
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study 2 (colour-coded in green in Figure 1 below) in the use-oriented
design cycle. To establish an understanding of current teaching prac-
tices and to identify LESLLA stakeholders’ requirements, the author
conducted a first sub-study (Malessa, 2023c), colour-coded in orange
in Figure 1 below. Contrary to Bratteteig’s original model, the seg-
ments “evaluating” the existing learning game and “envisioning” solu-
tions were conducted simultaneously, not consecutively. Further-
more, this study did not incorporate the task “materializing” of a pro-
totype (colour-coded in grey in Figure 1 below). As developing and
maintaining new learning games is a cost-intensive endeavour, requir-
ing extensive human, time, and monetary resources (see Kuo & Chang,
2019), building a new game for LESLLA users was not a feasible alter-
native and requires a separate future study.

Starting point
Real-life
problem
situation
Sub-study 2 Sub-study 1
(i) (pre-testing)
Evaluating .
Use-oriented Understanding
9.0 practice
participatory
design
with LESLLA
teachers
in Finland Sub-study 1
Future study (pre-testing)
(prototype) o
Concretizing, Idzntlfy.lr;lg
materializing Sub-study 2 needs, wishes
(designing)
Envisioning /
Describing
requirements,
envisioning
solutions

Figure 1. Use-oriented Design Cycle employed in this Study (based on
Bratteteig et al., 2013).

Note. the arrow indicates that the “envisioning” and “evaluating”
stages were conducted simultaneously.

Participatory design remains a relatively new approach in educational
research (Cumbo & Selwyn, 2022), yet its inherently inclusive ap-
proach and practice is increasingly attracting research interest in edu-
cational studies (DiSalvo et al., 2017). The participatory design ap-
proach was considered to be particularly fruitful in this study to facili-
tate a learner-centred redesign of Lukukupla because it involved cru-
cial participants in adult migrant education —teachers (Tuhkala, 2021).
Teachers are indeed increasingly employed as collaborators in DBR
(see Adams et al., 2020; Bogaerds-Hazenberg et al., 2019) and DBR has
also gained impetus in language and literacy learning studies (see
Dannecker et al., 2024; Delius, 2022; Drepper, 2024).



The study was carried out during the COVID-19 pandemic (November
2020 — May 2021) outside educational institutions in Finland (for an
overview of how pandemic conditions impacted the development of
this study see Malessa, 2023b). During the entirely remotely con-
ducted testing phase, Talvi, Valo, and Havu (gender-neutral Finnish
pseudonyms), in-service LESLLA teachers from the capital area around
Helsinki, tested the Android-only Lukukupla app with their own mobile
devices. Table 1 below presents the teacher-participants’ diverse edu-
cational and professional backgrounds.

Table 1. Teacher-participants’ Background Information.

TALVI VALO HAVU
Learner integration adult basic adult basic
group at time training, education, lit- education, lit-
of participa- strengthening  eracy phase eracy phase
tion alphabetic
skills module
Adult literacy 3 years 1 year (15 almost 10
teacher expe- years of pri- years (not
rience mary school continuously)
experience)
Educational postgraduate postgraduate  postgraduate
background degree (Fin- degree (Fin- degree (Fin-
land), French land) land), English
language & lit- language & lit-
erature (major erature (major
subject), Eng- subject), Finn-
lish / Finnish ish language &
language & lit- literature (mi-
erature (minor nor subject)
subjects)
Teacher qual- subject primary n/a
ification teacher qualifi- school
cation teacher quali-
fication

Note. n/a = not applicable

Participants kept gaming diaries and discussed redesign solutions with
the researcher-author during remotely conducted interviews, see Ta-
ble 2 below. As teachers were testing the game under pandemic con-
ditions, in their leisure time, it was decided not to control testing time,
thereby allowing teachers to freely determine the intensity of their en-
gagement with the research.



Table 2. Data Production and Output.

TALVI VALO HAVU

Induction Nov 2020 Nov 2020 Nov 2020
Interview 1 60 min 32 min 44 min
Evaluation 1 Dec 2020 Dec 2020 Dec 2020
Gaming diary 1 yes yes yes
Interview 2 73 min 58 min 58 min
Evaluation 2 Jan 2021 May 2021 Jan 2021
Gaming diary 2 yes yes yes
Interview 3 73 min 78 min 89 min
Evaluation 3 n/a n/a Mar 2021
Gaming diary 3 n/a n/a yes
Interview 4 n/a n/a 65 min

Note. n/a = not applicable

Prior to the feedback interviews, teachers returned individual written
gaming diaries, often containing screenshots. The diaries were based
on a set of questions partly used in structuring the feedback interviews
(see Appendix 1). Interviews (mean 63.5 min) were conducted via
Zoom, recorded, and transcribed. For illustration purposes, screen-
shots of the video recordings were also added to the transcripts. Inter-
view transcripts and gaming diaries were in Finnish; the researcher-
author translated the excerpts. Examples were named after their
source, i.e., Talvi (T), Valo (V), or Havu (H) and data type, i.e., gaming
diary (gd), interview transcript (it): e.g., Tgd1 (Talvi’'s gaming diary 1).

Drawing on thematic analysis (Braun & Clarke, 2006), the data were
analysed with the help of Atlas.ti. Data familiarisation started by tran-
scribing interviews, re-watching them and coding transcripts itera-
tively based on the RQs. Themes and categories were inductively gen-
erated, yet partly also deductively grounded in the evaluation frame-
work provided to teachers (see Appendix 1). Two separate codebooks
for RQ1 and RQ2 were generated. On a conceptual level, accessibility
and usability can be separated, yet in practice they intersect, and a
strict separation was thus seen as neither functional nor feasible.
Therefore, the results relating to accessibility and/or usability are pre-
sented in a combined manner in the following section.

This study identified game-specific and non-game-specific barriers to
and enablers of Lukukupla’s accessibility and usability for LESLLA learn-
ers and teachers’ proposed solutions in these categories (see Appendix
2, Figure 14). Firstly, specific technical features and mobile devices
were classified as non-game-specific factors (see Appendix 2, Figures
15 and 16). Secondly, this study examined game-specific features such
as navigation (see Appendix 2, Figure 17), auditory (see Appendix 2,
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Figure 18) and visual elements (see Appendix 2, Figure 19). Addition-
ally, teachers reported instructions (see Appendix 2, Figure 20), learn-
ing content (see Appendix 2, Figure 21), and feedback (see Appendix
2, Figure 22) as potentially impacting accessibility and usability for
LESLLA learners and envisioned modifications and solutions accord-
ingly. The results are discussed in detail in the following section.

Teachers unanimously valued the game app’s functionality,
which enabled a bug-free user experience and independent gam-
ing. However, the login procedure required an email address. This
compulsory operation with written input was perceived as prob-
lematic, because it impacted LESLLA users’ independent prac-
tice. Talvi emphasized that LESLLA learners cannot be presumed
to have an email address or access to one. Based on their previous
experience, teachers stressed that particularly at the initial stages
of using a digital serious game, LESLLA learners required human
support because the login procedure necessitated literacy skills.
To enhance accessibility and ease memorisation, a single-access
password for both username and password, such as the learner’s
name or system/teacher-generated login details, was proposed.

Mobile devices were regarded to both enable as well as restrict acces-
sibility and usability for LESLLA learners. Teachers stressed the im-
portance of touch screens and their familiarity for learners with
emerging motor skills, as LESLLA learners have been found to encoun-
ter challenges in operating external mouses or QWERTY keyboards.
Teachers tested Lukukupla on their smartphones and found menu
symbols and other visuals difficult to see on their small screens. Valo’s
user experience illustrated the effect screen size can have on naviga-
tion: “That screen is really small, especially when you have presbyopia
[age-related farsightedness] and even when I'm wearing glasses it
feels like no matter how hard you try to press, it won’t respond” (Vit1).
Both Valo and Havu had encountered LESLLA learners with vision prob-
lems, but without the means or a mentor to get glasses. In addition to
the lack of (suitable) glasses, teachers suspected that their learners’
visual problems working with mobile devices might stem from inade-
guate training. Thus, non-game-specific features involving motor skills
and visibility issues need to be considered in a LESLLA-specific design.

Reduced visibility, induced by the small screen size of mobile devices,
can affect user experience of efficient navigation on screen: “I couldn’t
always get the avatar to move, but probably my sausage fingers and
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the small screen are the problem” (Vgd1). Uncontrolled navigation, en-
abling the player to move the avatar forwards and backwards (indi-
cated by the dashed line in Figure 2 below), was perceived to further
compromise usability. This option was seen to confuse inexperienced
users and decrease meaningful on-task time.

Figure 2. Game Navigation Example (Screenshot, Tgd1).

To prevent idle screen time and support LESLLA learners’ independent
practice, teachers suggested direction control and recommended as-
sisting users with simple oral instructions such as “turn right, turn left”
(Vit2). Alongside auditory input, clear visual symbols and prompts
were reported to potentially enhance navigation: the dashed line and
arrow indicating direction were perceived as explicit (see Figure 2
above). However, for Talvi the exclamation mark’s function remained
elusive. Similarly, adults with emerging literacy in particular, can be
confused by signs whose intended meaning they might not understand
(Bruski, 2012; Strube et al., 2010).

Auditory Features: Avatar Voices and Background Music

The background music and some avatar voices were seen as potential
barriers to an agreeable user experience. However, the perception of
auditory features was highly individual. Valo, a “music person” (Vit2),
highlighted the potentially positive impact of “evenly flowing” (Vit2)
background music on sustaining motivation by shutting out external
noise, particularly in a noisy environment. Prompted by the potentially
disturbing effect of background music, Talvi questioned its purpose
and benefit in a learning game that already contains ample auditory
input requiring intensive listening. Recommended redesign actions in-
cluded the addition of a simple on/off button and a button for users to
control background music. Similarly, to cater for individual prefer-
ences, Havu suggested a range of different avatar voices.

Trauma Sensitivity
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Two tasks involving shooting and underground digging, illustrated by
screenshots in Figure 3 below, were identified to be highly trauma in-
sensitive as their visual and/or auditory presentation might function
as triggers for LESLLA learners. Isserlis (2010) reinforces that loud noise
can cause strong startle reflexes and thus cause significant learner dis-
traction.

Figure 3. Shooting and Digging Exercise Example (Screenshots, Hit3).

Drawing on their experience with traumatized LESLLA learners, Havu
reflected on the potential impact of exercises involving shooting and
digging on learners’ wellbeing:

You can often notice in class that we have a construction site on
the adjacent lot and if there are [shooting] sounds, some people
get really scared in such situations ... and maybe similarly, in that
digging task, being underground like that can be very distressing
for someone if they had to hide like that underground and dig a
passage for themselves. These [issues] are very difficult ... to un-
derstand, but STILL if there is a game being made for people with
low literacy ... you must understand that their lives might be like
that (Hit3).

Teachers considered trauma sensitivity fundamental for a LESLLA
online learning and game design. The preventative deletion of content
deemed to be potentially detrimental to learners’ wellbeing was re-
garded as the only feasible option to avoid adverse learning effects.

Visual Features: Abundance, Avatars, and Aesthetics

Overall, teachers valued the game’s visual aesthetics and highlighted
their motivating effect on gaming practice. Teachers emphasised that

-
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most of the visuals did not warrant acute modifications, even though
all teachers perceived the illustrations as childish. Specific font and
background colours were, nevertheless, reported to be visual barriers.
For example, teachers said the white font against a dark background
in target and distractor items “disturbed their eyes” (Vgd1) and af-
fected legibility. They noted that a dark font on a light background bet-
ter aided readability, see Figure 4 below. Replacing white fonts with
black fonts is a simple modification that would increase the con-
sistency of item appearance and thus also enhance usability.

Figure 4. Visibility Impairment Examination and Comparison (Screen-
shot, Vit2).

The overabundance of visuals was reported as a major hurdle to ac-
cessibility and usability. To prevent visual distraction, teachers advo-
cated including more visuals with game progression, thus enabling us-
ers to develop user skills and train their eyes so that “the eye learns to
find” (Vit3). In addition to a progressive introduction of visuals, teach-
ers also called for visuals supporting access to learning content. Talvi
emphasized the importance of images depicting everyday objects and
familiar environments such as home/room visuals to aid learners’
meaningful decoding of unfamiliar L2 content.

Visual scaffolding, particularly in reading comprehension tasks, was
found to be essential, and a mismatch between semantic and visual
content was criticized, such as in the odd one out task Apina kukka
hyppii puussa [The monkey flower jumps in the tree], see Figure 5 be-
low. This task’s visuals caused negative user reactions in Valo, who
found the background picture “restless” (Vit3) and reported a de-
crease in concentration due to the cat’s constant movements, indi-
cated by an arrow in Figure 5.

EDeR Volume 9 | issue 2 | 2025 | Article 84 11
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Figure 5. Example of Overabundant and Irrelevant Visuals (Screen-
shot, Vit3).

To enhance L2 learners’ access to meaning and sustain their motiva-
tion, relevant (background) visuals could scaffold vocabulary and liter-
acy learning, such as kitchen and food visuals relating to learning con-
tent: “When there’s that image support, you can somehow try to guess
if you don’t know what a pea is or what a bean is” (Vit3). Avatar char-
acters’ visuals were perceived positively. Teachers valued individual
customization options (different facial features, hair styles, skin col-
ours, clothes) and recommended including more “identifiable” (Tit2)
adult-looking avatars. Indeed, avatar customization can reinforce ava-
tar identification (Takano & Taka, 2022) as reported by Havu: “Getting
curly hair for my avatar made it look a bit like myself” (Hit1).

To enhance motivation, Havu encouraged further customization: “You
could put headscarves and turbans in it” (Hit4). However, avatar iden-
tification for adult users with disparate backgrounds was also ques-
tioned and Valo proposed the introduction of non-human avatars:
“Could it be an animal or even the sun or a star?” (Vit2). Previous stud-
ies discovered that identity representation is only one motivator in av-
atar creation (Lin & Wang, 2014) and found identification with avatars
in learning environments to be lower compared to entertaining ones
(Schrader, 2019). Regarding a LESLLA user population, reflecting on av-
atar function and whether further customization purposefully en-
hances usability or is a “secondary concern” (Tit2), as Talvi highlighted,
is therefore advisable.

Instructions: Retrofitting for a Target Group of Emergent L2
Speakers

While all teachers repeatedly commented on the high-quality of the
exercises, instructions were seen as key barriers to usability, limiting
learners’ access to learning content. The Finnish-only oral and written
instructions were, due to their difficulty, complexity, and length, as-
sessed to significantly compromise learner comprehension. Problem-
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atic issues were highlighted in a task examination with Havu, illus-
trated by screenshots in Figure 6 below. In this phonological aware-
ness task, learners were instructed, both orally and with a text dis-
played on screen, to listen carefully to which word, lintu [bird], sormi
[finger], or sorsa [duck], began differently and to indicate their answer
by clicking on the picture depicting the odd one out (lintu).

Kuuntele tarkasti, mikd kolmesta

sanasta alkaa eri tavalla kuin : =
muut. Valitse eritavalla alkavan **
sanan kuva.

Figure 6. Task Examination Focusing on Learner Instructions (Screen-
shots, Hit3).

For LESLLA learners, instructions were identified as unintelligible, as
they “are so impossibly difficult that it’s really, really hard to know
what to do when you don’t understand anything” (Hit3). Havu advo-
cated visualization to enhance the accessibility of instructions: “If li-
and so- were marked with different colours, then it would be clear that
what we’re looking for here is how it [the word] starts” (Hit3). While
Havu insisted on deleting all language-based instructions and replacing
them with animations, Talvi recommended oral and written instruc-
tions in learners’ home languages. Furthermore, a hybrid human-led
approach familiarizing users in class with game tasks and instructions,
ideally executed with multilingual support, such as teaching assistants,
was proposed to boost individual comprehension. A manual introduc-
ing instructions and tasks in print or digital form was seen as a poten-
tial aid for teachers in this proposed classroom activity. Teachers also
noted that comprehension could best be improved by the repetition
of short, clear instructions with familiar lexicon. The use of synonyms
was discouraged.

Teachers were all extremely critical of the game story whose demand-
ing target language use and lengthy oral and written prompts were ex-
pected to severely compromise comprehension (see game story exam-
ple in Figure 7 below). Collectively, teachers criticized the story’s un-
clear purpose and highlighted its perplexing effect on learners: “l think
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the photons need to go. | believe they confuse [them]” (Tit2). The dif-
ficulty and relevance of the vocabulary, such as “photon, phone book,
calibration, portal ball, chamber” (Vgd1), were also criticized.

... Tarvitsemmeko vield massiivista
hadronitérmdytintd kiihdyttdmddn fotoneita ennen
Hilbertin kdyt... muminaa.

Figure 7. Game Story Example Exemplifying Conversation Length
(Screenshot, Tgd1).

Users listened to long oral game story conversations (see Figures 7 &
8a) and had to select written replies (as illustrated by Figure 8b below)
to continue the dialogue. The lengthy written mode was reported to
severely limit access to engaging and efficient usage for adult learners
with emerging L2 literacy. The dialogues were also anticipated to in-
crease meaningless clicking, thereby reducing efficient on-task learn-
ing time.

] o N

Kivitornit ovat kuin silta, jonka avulla voi |6ytdd mielen
harmonisen tasapainon ympdristén kanssa.

Figure 8a. Game Story Example Demonstrating Context and Written
Conversation Replies (Screenshot, Tgd2).
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En tunne mitddn eroa.

Olen Zen-tilassa.

"A Rakensinko mind tuon?! Olin niin keskittynyt, etten
huomannut tehneenimitaan!

Figure 8b. Game Story Example Demonstrating Context and Written
Conversation Replies (Screenshot, Tgd2).

Teachers highlighted the unsuitability of the complex storytelling and
irrelevant content for LESLLA learners, for example, collecting and cre-
ating stone structures (see Figure 8a) or collecting eggs for a birthday
cake, and identified them as having a detrimental effect on user satis-
faction:

| do think that this is not "fun or relaxing for the students, but
perhaps confusing: What is this now? Why is there such an item
in this game, what should | do, what should | learn from this?
(Personally, | felt that building a stone structure was annoying
and at the end the question was asked: "Did you feel focused
and calm?" Well, it didn't!'©® ©” (Tgd2) (emphasis in original).

Accentuating the game story’s inadequate contextual and linguistic
content for LESLLA learners, teachers encouraged the integration of
alternative L2 learning content, such as educational sessions explain-
ing learning content, for example, “what is a verb”(Vit3), or appropri-
ate vocabulary training by using its dialogue form (see Figures 8a & 8b
above) in a relevant context: “What kind of ice cream you want to buy,
you can then choose it from the kiosk, an option you can click on,
whether it’s strawberry ice cream, chocolate or vanilla” (Vit3).

The teachers agreed that the role of lexical item familiarity and mean-
ing was crucial. Unless target and distractor items were introduced by
the game, learners could not be expected to know their meaning:
“Otherwise it is unfair” (Hit3). Furthermore, Havu stressed word func-
tionality, for example, tree, cloud, house, and carrot were presumed
to be useful for LESLLA learners, whereas angel, swan, buffalo, pirate,
dragon and elephant, were not considered relevant. Similarly, teach-
ers accentuated the value of relevant, functional vocabulary. Nonword
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items were suggested to be replaced with existing words. Phonological
awareness tasks were recommended to be modified or replaced with
specific reading and vocabulary tasks, as illustrated by Figure 9 below.

Figure 9. Task Examinations Involving Nonword Exercises and Exer-
cises with Written Word Forms and Target Item Depiction (Screen-
shots, Hit3).

One solution proposed to enhance item recognition and memorization
was their simultaneous presentation in written and auditory form:
“Could that word also appear there, the written word for example un-
der the picture, so that you would hear and see the word form?” (Vit2),
see the screenshot on the right in Figure 9 above. Teachers also
stressed that, for example in matching exercises, items should be pre-
sented in multiple ways to scaffold users in growing their lexicons.

The intentional ambiguity of target and distractor items was reported
as one main accessibility barrier for adult L2 learners. Talvi presented
an exercise containing the target item pystykorva (spitz) [literally “ver-
tical ear”] and ear-related visuals, see Figure 10 below, emphasizing
that

| don’t think that my students ...would choose that picture of a
dog because they hear KORVA [EAR], so they would automati-
cally click on one of the other [pictures] ... under no circum-
stances on the dog, because they don’t understand that it’s the
name of a dog breed (Tit2).
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Figure 10. Example of Ambiguity of Target and Distractor Items
(Screenshot, Tgd1).

For Finnish-speaking children, the item choice and their visual ambigu-
ity is deliberate and meant to enhance children’s motivation. How-
ever, this ambiguity was seen as detrimental to LESLLA learners’ com-
prehension and concentration. Therefore, teachers perceived the se-
mantic choice of target and ambiguous distractor items as problematic
for LESLLA learners.

Besides a limited L2 lexicon, a redesign should also consider that L2
learners do not share the same cultural and contextual knowledge
with L1 users, in this case Finnish-speaking children. Havu strongly ad-
vised against using lexical items linked to certain contextual or cultural
objects, such as Easter egg, as they were not regarded as meaningful
for LESLLA learners. For a redesign, teachers envisioned adult-specific
topics and thematic units, with concurrent practice of vocabulary, nu-
meracy, and literacy skills. “Familiar everyday words ... colours, fruits,
berries, furniture, clothes” (Vgd1) were seen to enhance L2 and liter-
acy training the most, while also supporting and empowering learners
in daily life as exemplified by Havu and Valo:

The basic things like being able to go to the store, carrots, cauli-
flower, are important. You can buy things. And you can look up
the price of something ... when you don’t know the name then
it’'s empowering when you can learn these [words] (Hit3).

Using money, recognizing coins, banknotes, the number symbol
and the number. If you buy something from a kiosk, then you
could click on the right amount of money ... so you understand
the picture and when you hear that it’s 20 euros, what you must
choose (Vit3).
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3.2.9

Ideally, this literacy support serious game could, according to the
teachers, be redesigned as a multifunctional educational tool, not only
enhancing L2 reading skills, but also other basic skills including digital
and numeracy skills relevant to the LESLLA learners’ realities.

Feedback: Encouraging LESLLA Learners

The in-task performance feedback’s incoherent use of colour was iden-
tified as problematic. Correct answers were usually indicated by a
green dot inside the target item and a green circle around it (see left
screenshot in Figure 11). However, some target items were encircled
by white circles (see Figure 11, screenshot on the right), rendering
their feedback “unclear” (Vit2). Visibility was compromised, as colours
were not always perceived as sufficiently intense to visualize immedi-
ate feedback (cf. Figure 4 above): “It [the red colour] was somehow so
faded, | didn’t immediately realize that it had gone wrong” (Vit2).

Figure 11. Example of Incoherent Feedback Colour Use (Screenshots,
Vit2).

Against the backdrop of ample visuals and exercise tasks, consistent
visual feedback was considered crucial: “That the continuation of the
feedback would be the same even if the exercises changed, that feed-
back and evaluation would visually remain the same, so it would prob-
ably support and help” (Vit2). The post-task feedback included a pleth-
ora of visuals indicating learner performance: the avatar’s facial ex-
pressions, stars, a happy and unhappy smiley face, the number of pos-
itive and negative answers and a percentage bar (see Figure 12 below).
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Figure 12. Post-task Feedback Example (Screenshot, Tgd1).

While teachers unanimously evaluated this abundance of different in-
dicators as overwhelming, the evaluation of specific visual perfor-
mance indicators resulted in mixed results. Whereas Talvi evaluated
the percentage display and the avatar’s facial expressions positively,
as “illustrative” (Tgd1), Valo and Havu underlined that the percentage
bar was not a “functional” performance measure as LESLLA learners
“don't necessarily even understand what it means, the percentage ...
they don’t necessarily even understand that number. That number can
be so large that they don’t understand it” (Vit2).

Some of the avatar’s facial impressions (see Figure 13) were seen to
impact usability by evoking strong negative emotions: “It bothers me
that my character’s face is very angry if | do something wrong ... It’s
scary. | get the feeling that by making a mistake, | make other people
angry” (Hgd1). Instead of accentuating feedback potentially evoking
negative emotions, teachers suggested concentrating on supportive
learner feedback, e.g., by using instantaneous single-word oral praise
“jes, hyva, hienoa [yes, good, great]” (Tit2) to generate enjoyable user
experiences.

Figure 13. Examples of the Avatar’s Facial Impressions (Screenshots,
Hit4).

Oral-only L1-targeted post-task explanations were seen to be incom-
prehensible for LESLLA learners. To aid comprehension, displaying cor-
rect answers post-task and visualizing task objectives was recom-
mended:
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It would be good if the explanation/feedback would have shown
the spelling of the words and then indicated, for example by cir-
cling the beginnings of the words ... what the idea of the task is
(finding a word that starts differently) (Tgd2).

Teachers, however, unanimously questioned the relevance of rewards
for adult users, as reported by Havu in their gaming diary:

Has the game designer heard that in countries where immi-
grants with low literacy come from, they don’t like pets at all?
For the earned ‘money’ you must get equivalents that are also
suitable for adults (clothes, facial expressions, hairstyles, acces-
sories or even being able to decorate a house/cultivate a plot
rather than moving ladybug stickers) (Hgd1).

Teachers proposed to either delete irrelevant rewards (such as stickers
or pets accompanying the avatar) or to include meaningful reward, ad-
vocating for a purposeful introduction of motivation-boosting rewards
in a LESLLA-targeted game design of the future LESLLA Lukukupla game

app.

This study identified potential barriers LESLLA learners face in the ac-
cessibility and usability of Lukukupla, a literacy support serious game
app designed for Finnish-speaking children not adult emergent L2
readers. Furthermore, it elicited prospective enablers and solutions for
enhancing LESLLA learners’ user experience of the game. This study
showed that, to be LESLLA learner-compatible, a children-focused se-
rious game warrants a redesign while also highlighting the value of par-
ticipatory design with relevant stakeholders in educational settings.

Overall, the complex written and oral target language use, directed at
L1 users, especially in instructions, feedback, and the game story, was
seen as the main barrier to learning content accessibility and game app
usability. Teachers emphasized the relevance and familiarity of topics
and target items presented as learning content. Furthermore, teachers
stressed the importance of in-game vocabulary practice for L2 literacy
learners. Because vocabulary knowledge is known to have a strong ef-
fect on reading comprehension (Grabe & Stolle, 2013), a (re)designed
LESLLA-focused literacy support environment could, ideally, function
as a lexicon expander. In addition to engaging narratives and linguisti-
cally accessible stories, Young-Scholten et al. (2015) emphasize the
role of images that “provide cues to the text or expand on the infor-
mation provided in the text, but [do] not tell the story” (p. 56), thus
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supporting the teachers’ call for visual scaffolding for the LESLLA learn-
ers. A LESLLA-focused design should consider combining visual literacy
practice and pleasure reading to support users in their transition from
word recognition to text comprehension (see Wilkinson & Young-
Scholten, 2011; Young-Scholten & Limon, 2015).

Visual features, recurrently examined and envisioned, were identified
as dominant game features. While their overabundance was criticized,
visual scaffolding was seen to enhance learner comprehension and in-
dependence. Clear and consistent visualization with visuals relating to
learning content, visual scaffolding of learning instructions, and feed-
back were perceived as particularly user-friendly. DeCapua (2019) em-
phasizes that due to LESLLA learners’ limited exposure to formal edu-
cation they must learn “what it means to ‘do school’” (p. 14) and rec-
ommends “contextualization and clear connections to students’ lived
experiences” (p. 31) to make instructions accessible for learners with
limited formal education experience, who are usually synchronously
learning new content as well as how to participate in formal schooling
(DeCapua & Marshall, 2022). Similarly, Friedman et al. (2022) empha-
size the importance of explicit instruction; aiming for “both illustrative
and familiar” examples is therefore imperative, because “an example
that is not resonant for learners will do nothing to illustrate an unfa-
miliar concept” (p. 293). LESLLA learners’ feedback “needs to be at a
level learners can process and needs to be focused on the grammatical
and linguistic forms that are being targeted in the classroom at that
time” (Burt et al., 2008, p. 3).

Usability was seen to be affected by irrelevant or even detrimental
game features, such as trauma insensitive visual and auditory ele-
ments or the avatar’s facial expressions, which might cause negative
emotional reactions. Previous studies on the effect of background mu-
sic on learning have not reported conclusive results (de la Mora Ve-
lasco & Hirumi, 2020), thus the use of background music in a LESLLA
design should be considered critically. In a LESLLA design, it is crucial
to consider how exposure to sensory input in a digital learning envi-
ronment can have an adverse effect on LESLLA learners with refugee
backgrounds and traumatic experiences. As LESLLA learners tend to be
troubled by past trauma (see Isserlis, 2010; Jarvinen & Suopajarvi,
2024) and serious social and emotional needs (see Linville & Pentdn
Herrera, 2022), considering their impact on learning (see Bigelow &
Watson, 2012; Tomren & Opaas, 2024) and learners’ emotional re-
sponses is essential.

In line with previous research on LESLLA learners’ realities and reac-
tions and the need to acknowledge these, | argue that potential
trauma-triggers must be carefully inspected, and trauma-informed
practices devised when designing learning environments, particularly
serious games, for learners with a potential refugee background. Con-
sequently, design solutions that avoid the undesirable effects of affec-
tive factors on language learning while fostering positive emotions and
learning experiences (see Maclntyre, 2021; Oxford, 2016) should be
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favoured. Previous research on the affective quality of game character
design features in learning games confirmed that avatar facial expres-
sions can have a significant effect on affective arousal and learner mo-
tivation (Chen et al., 2012; Plass et al., 2020).

As LESLLA learners struggle with working memory and cognitive de-
mands in formal education (see Kurvers & van de Craats, 2007), a
LESLLA-proof design should further consider memory and cognitive
skill scaffolding. To prevent working memory overload, Friedman et al.
(2022) encourage “fully-guided and targeted instructions ... explaining
new concepts explicitly in digestible, carefully-sequenced chunks, with
well-thought definitions and familiar examples, as well as appropri-
ately-scaffolded, guided practice” (p. 290). A redesign should further
carefully consider the nature and necessity of target and distractor
items, prioritizing items enhancing LESLLA learners’ lexicon and liter-
acy development, as researchers have found that LESLLA learners
struggle with working memory issues (Kurvers & van de Craats, 2007)
and people with low literacy have significant difficulties to memorize
nonwords (Huettig, 2015).

Technical functionality was considered a vital enabler of usability and
elements enhancing visibility and legibility such as a dark font on a light
background and a progressive introduction of visuals were found to be
imperative for an adult-centred design. Potential visual impairments
and age-related visibility issues must be carefully considered in a de-
sign targeted at an adult migrant user population, as “persons with
disabilities make up around 15% of the global population, and com-
prise a significant minority of refugees and migrants” (FRA, n.d.). The
under-identification of special needs among LESLLA learners is a criti-
cal issue in migrant education (see Pentén Herrera, 2021). Many refu-
gees and migrants who become LESLLA learners are unaware of their
individual special needs, including visual impairments, and remain un-
diagnosed. As the smartphone is the most used mobile device for
LESLLA learners, a LESLLA design needs to cater for vision impairment
needs and visibility issues.

This study’s results demonstrate that considering LESLLA-specific
learner characteristics and needs as well as usability and accessibility
requirements must be a priority in the design of adequate digital learn-
ing and gaming environments for LESLLA learners. LESLLA learners per-
ceive the meaning of visual prompts and images often contrarily from
the intended meaning as their meaning-making is experiential, based
on their personal experiences and history (Altherr Flores, 2017,
2021a). Altherr Flores (2021a) highlights the importance of the “social
semiotics of literacy — the interplay of context, culture, history, text,
and meaning-making” (p. 2) for LESLLA learning material. Therefore, a
LESLLA-proof redesign of a visually rich learning environment must de-
vote particular attention to semiotics and, furthermore, visual literacy
expectations must be critically examined and meaning-making pro-
cesses thoroughly considered so that multimodal elements can be
modified and adapted accordingly (see Altherr Flores, 2021a, 2021b).
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Finally, a LESLLA-centred design must acknowledge that many learners
have not only emerging literacy skills but also limited numerical skills
and struggle with interpreting abstract visual representations such as
charts (DeCapua, 2019; Williams & Chapman, 2008).

Against the backdrop of continuing and emerging crises, which accel-
erate global migration, innovative educational technology solutions
meeting LESLLA learners’ educational needs and empowering them in
their private and professional capacities are in demand. Redesigning
and retrofitting existing digital learning tools and environments in a
DBR approach, ideally in collaboration with relevant stakeholders,
might present a feasible opportunity to develop digital innovations for
a specific learner population in conditions and contexts with restricted
time, human, and financial resources. If designers are provided with
proper technical functionality and support, they could then predomi-
nantly focus on redeveloping meaningful learning content for specific
learner populations, such as LESLLA learners. Possible solutions and
modifications to enhance the accessibility and usability of a specific
literacy support mobile learning game described in this article can be
applied and transferred to the (re)design of other digital learning en-
vironments targeted at adult migrants with limited formal education
background.

This study’s findings highlight the importance of accessible, user-
friendly educational technology and serious games. Moreover, the re-
sults confirm the importance of Ahola and Hartikainen’s (2022) peda-
gogical, technological, and lingual accessibility criteria for LESLLA
learners. Arguing that effective and enjoyable learning environments
including serious games must be redesigned according to their in-
tended end user group’s needs, | join Altherr Flores’(2021b) appeal to
designers to “critically reflect on their own design assumptions in or-
der to provide ... users with more appropriate opportunities for mak-
ing meaning and demonstrating their knowledge and skills” (p. 12).
While this study evaluated a specific serious game, the redesign sug-
gestions (see Appendix 2) can be used as guidelines in the design pro-
cess of other serious games and digital learning environments targeted
at LESLLA learners and may help designers prioritize LESLLA-focused
decision-making.

This study highlighted the value of redesigning existing educational
technology and DBR in educational settings. By illuminating the poten-
tial of participatory design with stakeholders in adult migrant educa-
tion, this study intends to initiate an intradisciplinary discussion of
learning technology in LESLLA education. Even though LESLLA teachers
are not the intended end users of digital literacy support games, their
role in advocating for digital learning material and supporting LESLLA
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learners in enhancing their independent digital learning skills is unde-
niable. Engaging teachers and learners in the design process has the
potential to not only enhance a digital literacy support prototype with
a more unbiased, participant-centred game design, but furthermore
to create an essential balance between entertaining and educational
elements based on the various stakeholders’ varied expertise and ex-
perience. Establishing such a balance between gaming and didactic el-
ements in a participatory design process could enhance and benefit
future designs of serious games and online learning environments sig-
nificantly (see Westera, 2022).

While this participatory design project tremendously benefited from
the teachers’ expertise, experience, and enthusiasm, the game evalu-
ation by external non-target-group members was also a limitation.
Due to this study’s explorative nature, further studies are needed to
support proposed design choices of the small sample of self-selected
participants. In future investigations, it might be possible to collabo-
rate directly with targeted end-users, that is, LESLLA learners, in a par-
ticipatory design project involving learner-relevant educational tech-
nology (see Bradley et al., 2020; Chinen & Almeida, 2023; Pacheco-Ve-
lazquez et al., 2023) and complementary empathy-based design and
teaching approaches (see Hyokki et al., 2024, Jiancaro, 2018; Mercer,
2016; Oxford, 2016). Further research is needed to establish the po-
tential of educational technology for LESLLA and generate empirical
evidence for technology-equipped learning in LESLLA education. Fu-
ture studies on the role of LESLLA learners’ emotions and social and
emotional learning (SEL) of LESLLA learners in MALL/TELL practices and
educational technology design (see Plass et al., 2020) are also recom-
mended.

The creation of a LESLLA Lukukupla prototype and its field-testing with
learners were beyond the scope of this study. It is expected that once
the game is redesigned for LESLLA learners, a future retrofitted proto-
type would correspond more explicitly to the needs of adult emerging
readers. The redesign guidelines for LESLLA learners’ mobile learning
environments presented in this article (see Appendix 2) can be em-
ployed by the Lukukupla game design team to create a LESLLA Luku-
kupla prototype to be field-tested and validated with learners. In the
future, a learning game primarily designed for children would thus also
be suitable for the teaching of adult migrants, supporting and enhanc-
ing the mechanical and meaningful practice of adult L2 literacy skills in
the Finnish language. This would therefore enhance both the learning
experience as well as the experimental conditions for future usability
and efficacy studies on L2 literacy serious games. To investigate
learner efficacy and enjoyment, evidence-based validation will be es-
sential.
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Template of a guiding question list for teachers’ gaming diaries (trans-

lated by the author)

¢ Use the keyword and question list on the next page. If you wish,
you can for example focus on different areas each week. Observa-
tions should be recorded during each game, so that they are not for-

gotten.

Date, Device Observati | Own LESLLA
gaming (smartpho | on, experien | user
time ne, tablet) | feedback, | ce experien
(circa) guestion ce as
assessed
by the
teacher
30.10.20 | Samsung 2.1 ..
20 Galaxy J3
20 min
1.11.202 | Samsung
0 Galaxy Tab
. A4G
15 min
2.11.202 | Samsung
0 Galaxy J3
screensho
15 min t
2.11.2020

1. Pre-testing

1.1 Accessing the game
(Acquiring the test version),
was it easy to download the

game?

1.2 Game log-in (Creating a

new user, starting the game,
ending it), how did it go
when creating a new user,
logging into the game and
creating an avatar? What do
you think of these steps from
a literacy student's
perspective?
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1.3 Teachers’ remote testing
instructions (researcher's
written instructions,
functionality of screenshots),
were the instructions clear,
were the screenshots useful?

2. Device-specific considera-
tions

continuously

2.1 (Mobile) Device-specific
considerations (if possible,
test the game on different
mobile devices)

2.2 Functionality of the
game, visibility on the (small)
screen of mobile devices

2.3 Further feedback, other
observations, comments,
e.g., flaws in the game

continuously

3. Game features

e.g., during the 1st week
of testing

3.1 Visual appearance: game
character; use of colours, use
of images in assignments

3.2 Background story
(content, duration of
different sections, linguistic
scope)

3.3 Navigation of the game
character, i.e., how the game
character moves in the game
world. Is movement easy,
difficult on the touch screen?

3.4 Technical quality of the
game (size of words/pictures,
volume of sound stimuli used
in learning tasks, i.e., sounds,
words and sentences)

4. Game instructions and
feedback

e.g., during the 2nd week
of testing

4.1 Content,
comprehensibility, length of
instructions in general. Are
they comprehensible, of a
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suitable length, do they
convey the essential point?

4.2 Verbal instructions
(vocabulary of instructions,
speaking speed)

4.3 Written instructions

4.4 Feedback: 1. During the
task, immediate feedback to
the player (right or wrong,
correct answer). 2. Post-task
(visual, verbal comment)
feedback to the player.

5. Game tasks

e.g., during the 3rd week
of testing

5.1 Visual, functional context
(applicability, functionality)
of different tasks: basic
game, climbing game, rocket
game, ghost game, hurdle
race, train game, temple
game, pirate game...

5.2 Didactic content of differ-
ent tasks (applicability, func-
tionality): choose the
sound/word you hear; odd
one out.

How does the content of the
tasks (chosen words, used
sentences, gradual difficulty
of the tasks) suit LESLLA
teaching, individual
students?

5.3 Instructions for different
task types (oral)

5.4 Task types and their
applicability, functionality,
functionality

5.5 The body of the learning
content, possible
shortcomings, from which
point of view should there be
more exercises, is there
something important for

37



learning to read and write
that should still be added?

6. Language-specific matters | e.g., during the 4th week
and conversations contained | of testing
in the game

6.1 Use of the Finnish
language, speaker’s voice.
How does the language work
in instructions, feedback,
tasks?

6.2 Potential effects of
LESLLA learners’ home
languages, potential
problems of different
language groups

6.3 Conversations in the
game: Game story and
questions addressed to the
player and the answer
options offered. How do you
think they work from a
player’s point of view, from a
LESLLA learner’s point of
view?

Visualization of barriers to and enablers of Lukukupla’s accessibility
and usability and teachers’ proposed solutions in these categories

Colour-coding and shape legend:

e not-game specific features: grey, rectangular;

e game-specific features: purple, rectangular;

e perceived barriers and their proposed negative impact on us-
ability/accessibility: orange, rectangular;

e perceived enablers and their proposed positive effect on usa-
bility/accessibility: green, rectangular;

e suggested solutions: green, oval.
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Factors impacting
accessibility/usability

Figure 14. Non-game-specific and game-specific factors im-
pacting accessibility and usability
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Figure 15. Technical features: Perceived barriers to/enablers of/so-

lutions for accessibility and usability

Mobile devices

Small screen Touch screen
Impacting visibility and Familiarity with (own)
navigation devices
Enhancing
— Age-related/ visually accessibility and
restricted usability usability, particularly

for learners with
emerging fine motor
skills

Ensuring users
have access to
eye tests and
plenty of
practice

Figure 16. Mobile devices: Perceived barriers to/enablers of/solu-

tions for accessibility and usability
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Figure 18. Auditory features: Perceived barriers to/enablers of/so-

Navigation

L

Ambiguity of direction
and visual symbols

Assisting
navigation with
oral instructions

Controlled pre-
described
direction

lutions for accessibility and usability

Visual
features

Clarity

Visual prompts

I
Potentially
trauma
triggering
visual
elements
(shooting,
digging)

Preventiv
e deletion
of
insensitiv
e material

Colours,shade
s of fonts,
backgrounds

Impact on
readability

Replacing
white fonts
on dark
backgrounds
with black
fonts on
lighter
backgrounds

Avatar .
. Aesthetics,
Abundance of designed for attrativeness
visuals different user of visuals
group
Backgroun Integration of Enhan_cing
d visuals alternative gaming
: avatar visuals motivation,
B rtlaézt::igr]to (adult contributing
conten% avatar,non- to enjoyable
human gaming
avatar) experience
Introducin ;
e s Broadening the
e i range of tools for
_ game avatar

progression individualization

Figure 19. Visual features: Perceived barriers to/enablers of/solu-
tions for accessibility and usability
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Learning

content
; L1 . i
Target » . Contextual/cult
language Familiar topics /  yral knowledge
vocabulary s i
use q
r L .
Game story / Phonological Adding

dialogues: Introduction awareness ellEvE:

language and of meaning- taskstobe  '_ thematic

context based target transformed units and

1 . items into reading/ words
e Integration vocabulary
Difficulty, gof tasks
purpose, . .
mode of U Replacemen Introduction of
storytelling S tof —  specific vocbulary
ds ..
unit R training
as target
items
Grammar Vocabulary
training . .
training Functionality w?i:c?cz:\\//v?)t'd
and —
frequency of forms
target items

essential

Figure 20. Instructions: Perceived barriers to/enablers of/solutions
for accessibility and usability

Instructions

Targeted at proficient Finnish-
speaking users limiting usability and
access to learning content

el R R0 Eid - Provision of instructions
tasks in class L
in different languages

L Instruction/task

manual for teachers

Modification of

Deletion of -
existing instructions

language based
instructions

L Animation of

instructions
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Figure 21. Learning content: Perceived barriers to/enablers of/solu-

tions for accessibility and usability

Feedback

Visualization

Rewar in
Use of colours seticiecrl: (cgts)s'
inconsistent, » P

- designed for
el el different user

Post-task feedback

visibility group
Problematic
. performance indicators
lllustrative —— (numerical indicator, Deletion of
facial expressions of irrelevant rewards/
avatar) Inclusion of
motivation-
enhancing rewards,
Consistent e.g., choice of tasks
L (visual)
feedback

Oral feedback
targeted at
proficient Finnish-
speakers

Post-task display of

correct answer and

visualization of task
objective to aid
comprehension

Supportive and
— progressive
language-based
feedback to enhance
motivation

Figure 22. Feedback: Perceived barriers to/enablers of/solutions for

accessibility and usability
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