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Abstract—According to our knowledge, there are only few
existing mobile games for learning Viena Karelian dialect and
culture. Karelian is classified as a minority and endangered
language. Different actions for revitalizing the Karelian language
and culture have been made during the several past years in
Finland and Russia. However, more effort is needed, especially to
developed digital and easily accessible ways to learn and teach
Karelian. This paper presents simple games developed for
beginners to learn Viena Karelian. We also present findings from
a small-scale user study. In addition, we propose a concept idea of
the tool for teachers to create simple learning exercises.

[. INTRODUCTION

Karelian language is minority language and classified as an
endangered language [1]. Karelian language is divided into
two main dialects, which are Karelian Proper and Olonets
Karelian (Livvi Karelian). Moreover, Karelian Proper is
divided into North Karelia (Viena), and South Karelian [2-5].
Endangered Karelian language including its all dialects will
require strong revitalization actions in the near future. It is
important to find modern ways of learning and teaching
language and culture of Karelian. The digital solutions should
be designed for different age groups (small kids, teenagers,
adults, or seniors) with various language backgrounds
(Finnish, Karelian or Russian) and provide location-
independent solutions for self-studying.

Language and culture are traditionally learned from non-
gaming contexts, from formal studies, books, social
interactions, and as native languages. Gamification is an
approach which aims to develop games from non-gaming
contexts by applying game design elements to engage learners
(players) and increase their motivation [6-8]. The motivation
and engagement of players are key factors for increasing the
effectiveness in language and culture learning, especially with
younger people. In addition, educational games with
gamification can improve the fun experiences and knowledge
acquisition, as an enhancement to face-to-face learning in the
classroom [9]. The main aim of educational games is
knowledge acquisition, which means that players can attain
new information and gain new learning experiences [10]. It
can increase the motivation and willingness of learners to
learn, as an alternative for using a traditional method of
teaching such as learning from books and face-to-face
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classroom interactions. Educational games in mobile or
desktop can provide better learning environments than using
only a traditional approach [9], [11], [12].

According to our knowledge, there are not many existing
mobile or online games for learning Viena Karelian dialect
and culture [13], [14]. The Kielimestari [15] application was
published in 2009, and its beta version is available in Google
Play. The purpose of this game is to increase awareness of
Finland’s minority languages such as Swedish, Northern Sami
Language and Karelian. With this application a player can
practice these minority languages. The game is visually
pleasant and provides easy access for learning Finnish history
and language information. In this game Karelian language
examples are made in Viena Karelian. Moreover, there exists
relatively old online game called Riputandupucas [16] which
is a hangman-type game for learning Olonets Karelian (Livvi-
Karelian). The database of this game includes only 510 words
relating to nine different themes. A good feature in this game
is that the Karelian keyboard is provided so the player can
easily select the special letters with hacek mark, for instance,
§, ¢ and z. However, because the visual appearance of the user
interface looks a bit old or dated, it might have some
influences on user experience. This game is implemented only
in Livvi-Karelian. The recently published Viena - Epic
Kalevala Adventure [17] game has great visual design and
sounds. It introduces a player to Karelian culture by narration,
but the texts are in Finnish or English.

All these existing games are examples of an attempt to help
people learn Karelian language and culture [15-19]. However,
more gamified applications and serious games are needed both
in mobile and web platforms for different user groups. In
addition, it is important to provide these kind of learning
applications for both Finnish and Karelians in Finland and
Russia, Republic of Karelia. This is especially important
because it helps communication between Finns and Karelians
and thus enables revitalization of Karelian language. Karelian
language changes all the time like languages in general,
therefore just old collections of vocabularies are not enough,
for instance, the online Dictionary of Karelian [18]. We need
to update, create and maintain new vocabularies in Karelian
and provide easy access to new words. Active native speakers



and teachers do this kind of work already for instance, in
social media.

In this paper, we present simple online games developed
for beginners to learn Viena Karelian. In addition, we present
findings from a small-scale user study. Derived of these, we
also propose an concept of how teachers could create learning
exercises. Finally, the paper is discussed and concluded.

II. RELATED WORK

The aim of gamification is to increase the motivation and
engagement of users [20, 21]. It has been used in many
contexts, however learning and teaching are the most common
ones, which is also the case for serious games [8, 12]. So,
while traditional educational settings, such as books, face-to-
face learning, and social interactions when learning language
and culture are examples of contexts that have also
traditionally been seen as non-gaming contexts, there is also a
tradition of adapting gamification and serious games to this
context. It is, in addition, important to notice that gamification
can make those learning environments more attractive. Game
elements for gamification are simpler than entertainment
games because it focuses on the knowledge acquisition and
learning process [9-11, 22] and gamification elements can be
showed as levels, progress status, and score [6].

In educational games users can learn while playing the
games with interesting and attractive playthroughs while
learning. Also, educational games concentrate on engagement,
simpler features, gameplays, and learning activities [10, 20].
Those aspects increase the willingness of users to learn and
increase the effectiveness of knowledge acquisition.
Educational games should be easy to play and focus on the
educational aspects rather than social interactions that can be
the goal of pure entertainment games [23]. Even simple
entertainment games are saturated with language and known to
enable unintentional language learning [24].

Research of educational games for English learning
indicates that gamification can achieve better knowledge
acquisition to improve listening, reading, and writing skills
[25]. Moreover, those skills can be taught with video and
audio materials to increase the effectiveness of learning, rather
than by using only written texts [9]. It is important to notice
that skills such as listening, reading, writing, and speaking can
be taught with language learning games [26, 27] and games
can make untiring tutors computers can provide repetitive and
targeted feedback, regardless of time and location, which can
be especially useful for grammar and vocabulary learning [24].

During our concept and game development we have found
only some games relating to learning Karelian language. The
online game Uusi vuosi [16] and mobile application
Kielimestari [13] are games that support learning Viena
Karelian. Old online game called Riputandupucas [16] is
focused on learning Olonets Karelian (Livvi-Karelian).

There are also some games developed for teaching about
the Finnish national epic the Kalevala such as Heroes of
Kalevala [28], Vdindmoisen matka [29], Sammon salat [30]
and Viena - Epic Kalevala Adventure [16]. However, these
Kalevala related games are not enough for Karelian language

learning. There should be also implemented Karelian language
examples in Kalevala context.

All these examples indicate that there are interests to teach
Karelian language and culture to Finnish people. However, it
is not enough. There should be put recourses and emphasis on
teaching Karelian language to both Finnish and Karelian
people. In addition, gamification applications and serious
games should be provided for context-independent self-studies
as well. Moreover, young generations should be involved in
game development processes in order to create games that are
interesting for young people and new learners.

II1. ONLINE VIENA KARELIAN GAMES FOR BEGINNERS

This chapter presents the online games developed for
beginners to learn Viena Karelian. These games have been
coded with the languages HTML, CSS and JavaScript, using
the program Visual Studio Code. All the images have been
selected from an on-line archive of images available for non-
commercial use for free [31]. For the content creation we
investigated available materials, for instance, Viena Karelian
study books [32-34] were acquired and studied, and the online
Dictionary of Karelian [18] was used. Next, we present the
online games, which were developed for learning and
practicing Viena Karelian vocabulary.

A.  Crossword

The current version of Crossword (Fig. 1) was designed to
be used on computer with a drag and drop usage of the mouse.
The player gets the words at the beginning of the game, so all
the words have the same length, thus the player cannot deduce
where the words go because of their length. Therefore, in this
example, there is no thematic unit in the gameplay, so it can be
considered a middle step between a beginner’s and starter’s
learning level (easy-difficult). At the end of the gameplay, the
player can read a word in the vertical, and then try to select the
corresponding image from the three options.
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Fig. 1. The Crossword 1 game with the drag and drop interaction

In the other Crossword implementation (Fig. 2) the
gameplay demands the player to show his/her basic or active
knowledge of Viena Karelian. The words are no longer
provided, and s/he must write them after clicking an image.
Different versions of this crossword can be created, increasing



the level of difficulty by mixing different topics and/or by
substituting the images with definitions. This Crossword
includes buttons with the special characters needed in Viena
Karelian e.g. § and ¢, so that users do not find it problematic to
fill letters by using unmatching keyboard language layouts.

aoooaanononn

twe®
Vi T

ToA
3

L &
| (&

U:l:l‘o*“lg

=

FEFEEEEERRT] [

pplliip

ulklkla i|n

|

Fig. 2. The Crossword 2 game with writing interaction

B. Wordsearch

In this version, the player can select the level Easy or
Difficult and theme: Animals, Family, Food, Body parts or
Numbers. Difficulty of gameplay can be added by providing
various themes and different number of letters. This
Wordsearch game version (Fig. 3) is implemented so that first
the program places correct words on the grid and then
automatically other letters are added. The game works so that
first a player clicks the first letter of the word and then the last
letter, then word will be highlighted with coloring the letter
boxes.

CALY ,OMENA
RIISSU,JUUSTO
KAKKARA  HUTTU
BANANI, JATELO
plz|lc|m|a|le|F|m|m|z|n|H]|1
y|rR|lv|ala|lr|ale|lx]lalk|x]|1
Ljx|loflifale]i]s|x]o]l)]o]A
MmlF|lprlrJu]uldfT]olm]lalm]T
mMlolu|T|Tju|lu|lolc|e|rL]d]E
Hlc|lu|e|aln|a|n]i|njalT|L
I|T]lels|lalr|x|k]u|lalale]|d
HliH|s|i]y]c|v]o|lA]l&A]lRrR]I |Q
ClEelA| ||y |k]x]E]c]eE]s S
clc|n|rR]t |1 ]s|s|u|A]rR]|D|M
wla|lw|i|w|r|1]|]a]s|u|A]|D]|oO
vlolt|T]S o] |mMm]F]x]s|als
Elrluflalnm|elirmlrlelk]s]t

Fig. 3. Wordsearch game with the theme Food and the level Difficult

The Fig. 4 shows a more difficult version of the
wordsearch, where only image clues are available for the
player, who needs to guess the words first and then find them.
When the player clicks the first and the last letter of the word
s/he has found, the letters that become illuminated as s/he
advances through the rows and columns of the “letter soup”.
This helps the players to tracks down what they are selecting.
Different levels of difficulty can be created by mixing the
thematic of the wordsearch as well as by having definitions
instead of images as clues for finding the words.
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Fig. 4. Wordsearch game with theme: fruits

C. Memory games

In one of the memory games (Fig. 5) the idea is to provide
Finnish and Viena Karelian word with images, so a player can
easily begin to remember which words are similar in Viena
Karelian and Finnish, for instance ‘koira’ is ‘koira’, (dog), and
which are different like ‘liipukkaini’ is ‘perhonen’ (butterfy)
or ‘skokuna’ is ‘sammakko’ (frog). In this game a player can
select the theme (Body parts, Animals, Food and drinks and
Numbers) and the number of cards (8-20 cards).
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Fig. 5. Memory game (version 1) with eight Finnish - Viena Karelian card
pairs with theme: animals




The other version of the memory game (Fig. 6) is a bit
challenging because the player needs to match a given image
with the corresponding word. This version is more useful
when all the words belong to a thematic group, like in the
example, words related to vocabulary of body parts. The third
version of the memory game is developed so that a level of
difficulty is increased: after encountering a pair, the player
needs to use the word in a sentence, derivating it according to
the grammar rules of Viena Karelian (Fig. 7). The idea behind
this game task is that words do not always stay the same in
Viena Karelian. Like in Finnish, depending of the grammar
rule the word is playing within the sentence, the word needs to
be derived. In this way, students not only practice their
vocabulary, they also revise the derivation of words according
to a sentence. After trying and answering wrongly a player has
a possibility to see the correct answer (Fig. 7).

Fig. 6. Memory game (version 2) with 18 Viena Karelian word — image card
pairs with theme: body parts
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Siula vadZua kodkou. Kuiva mussikka on hyvi vadgatautih.

Fig. 7. Memory game (version 3) with a sentence practice after finding each
image-word pair.

D. Five Multiple-choice and Matching games

In this multiple-choice game, the idea is to connect the right
Viena Karelian word with the image. In the easy version of the
game words are different animals like the example image in
the Fig. 8 A. It is a bit easier to find the correct word if the
player knows a bit Viena Karelian or some words can also be
guesses based on Finnish language, for instance, ‘repo’ is
‘kettu’ (in Finnish also repo or repolainen is used), ‘hukka’ is
‘susi’ (wolf) and ‘muurahaini’ is ‘muurahainen’ in Finnish.
The level of difficulty in this game can be increased to provide
one correct word and other words which are quite similar with
the correct one like in the Fig. 8B, where ‘kontio’ is similar
than in Finnish and ‘konttilaini’ is wrong, but it is similar to
Viena Karelian words like muurahaini (ant) or liipukkaini
(butterfly). For new learner it is difficult to remember which
words are similar and which end “ie” or “ni”. Likewise, some
words are totally different than in Finnish, like Finnish
‘sammakko’ is ‘skokuna’ (frog) in Viena Karelian and
‘liipukkaini’ is perhonen in Finnish.
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Fig. 8. In this game a player need to select the correct word with the image in
A) easy and B) difficult game levels

The aim of simple connecting games (Fig. 9-12) is to
support an approachable way to start to learn vocabulary by
connection either words with translations or depicting images.
It is important to provide a lot of different games with the
various difficulty levels so the player can select those that are
useful or interesting for her or him. Also, it is important to
provide different games for different age groups. In addition,
teachers can select to use these games as exercises with pupils
or students who have different language skills. Especially it is
important to provide an easy drag and drop or click and click
interaction using familiar paradigms for interaction.

In this game (Fig. 10) the idea is to practice words
according the certain themes, for instance, weekdays. The
player can select the level of difficulty. For example, in the
Fig. 10 the player has selected difficult level and got five
options to select a translation for word ‘perjantai’ (Friday). In
the given options one is correct ‘pidtin¢cd’ and others are
wrong ones, but quite similar such as: ‘padtinc¢ad’, ‘pidtint¢a’,
‘pidtinccd’. ‘pidtantsd’, ‘pidtinkkd’, etc. This type of game task
is more difficult also to people who have studied Viena
Karelian [22].
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Fig. 9. Connect Finnish word with the correct Viena Karelian word

Viikonpaivapeli

Perjantai

Pisteet: g /7

Aloita alusta

Fig. 10.In this game a player needs to select the right translation for
‘perjantai’ (Friday) from the given options.

orava heponi kana

kissa lehma janis

Fig. 11. In this game a player needs to select the correct Viena Karelian word
for the corresponding image.

Kissa kaskyttaa

Tiét Sie tikutat
limpimat kintahat.

Fig. 12. In the Cat commands (Kissa késkyttdd) game a cat gives a hint what
she would like to have a player to give her.

In the Cat commands game (Fig. 12) a cat gives a hint what
she would like a player to give her. The sentence examples are
Viena Karelian. This game could be nice for small children if
the cat says the sentences and then they could drag and drop
items to cat.

IV. USER EXPERIENCE EVALUATION

In this chapter, we present the test settings, participants and
user experience findings relating to the online games.

A. Test settings and Participants

We conducted user experience evaluation with five
participants, whose age varied from 4 to 72 years old. In this
test we had two girls under school age (4 and 6 years) and two
boys, who are in comprehensive school (11 and 15 years), and
one senior male. All participants were beginner learners in
Viena Karelian. The senior male had studied Viena Karelian in
a club for over a year. The three youngest participants had
learned some Viena words in their Viena related hobbies by
singing, playing, or acting. They all commented that they can
understand Viena Karelian based on the Finnish language and
they mainly know some basic words or can say some simple
sentences.

We collected user experiences by interviewing and
observing during a mix of gameplay and game walkthrough.
The process of the evaluation is depicted in the Fig 13. This
paper focus on the findings of the phases 2-5 (Fig. 13).
Participants’ age group was taken into account during the
evaluation process and tasks due two of participants were
small illiterate child.

1. Intreduction, consent form, pre-gquestionnaire
2. A) Play Crosswords 1 (comments)

B) Play Crosswords 2 {comments + comparision)
3. A) Play Wordsearch: fruits (comments)

1
|
|
1
1
|
| B) Play Wordsearch: levels and themes (comments)
1
1
|
|
1
1

4. A) Play Memory games 1 (comments)
B) Play Memory games 2 and 3 (comments)
5. Play five Multiple-choice and Matching games (comments)

M

6. Try "Viena — Epic Kalevala Adventure” application ([comments)
7. Try Kielimestari application (comments)
8

Rewarding and closing

Fig. 13. The evaluation process with qualitative interview and observation.

Each test took from one to two hours in total. All our own
online games were tested on laptop with mouse and keyboard
interaction (Fig. 14A). In addition, for instance memory games
and Cat commands were tested on mobile phone as well (Fig.
14B). Two mobile applications for Android OS (Viena — epic
Kalevala Adventure [17] and Kielimestari [15]) were used
only from mobile phone. These applications were not designed
as language learning purposes, but we wanted to show them to
the participants because they are relatively new, and they
provide culture and minority language knowledge for players.



Also, their audio-visual design was more advanced than in our
online games. However, in this paper, we do not focus on the
player experiences with these applications.

A

Fig. 14. A) Participants tested games on laptop and B) some games on mobile
phone as well (e.g. Memory games, Cat commands).

Although our sample is relatively small, we see it important
to report these subjective experiences relating to these simple
online games. Also, even though the games are in their early
phase and there exist many usability and visual design issues,
we found interesting user experience aspects from different
user groups.

B.  Experiences of crossword games

According the participants the first Crossword was easy and
quick to play just by dragging and dropping the given words.
They started with the easiest words and succeeded to fill all
boxes. The other Crossword version was harder for those who
did not know or remember so many Viena Karelian words.
The Fig. 15 shows how one participant (ID1) succeeded to
write almost all word, except two (frog, butterfly). He
commented that he has heard those words, but just cannot
remember what they are. He also mentioned that by playing
this game (Fig. 15), he can see how much he have learned
Viena Karelian words. He was a bit irritated that he did not
remember these two familiar words. When he wrote ant, he
first wrote Finnish version ‘muurahainen’, but then he noticed
that the game does not accept the word. Then he remembered
that it must be ‘muurahaini’. It was interesting that he had

Vv o

learned that a cat is ‘kiS$a’, not ‘kissa’ like in Finnish.

The most advanced participant in Viena Karelian (ID5) was
able to write all words correctly. In this game, only the bird
image was a bit difficult for him, because he said that the
image is small or unclear, and he cannot know that does it
mean bird or certain species of bird. Finally, he figured out the
word based on the letters he got from word hints: _a __u _
(varpuni = sparrow). ‘Varpuni’ is varpunen in Finnish.

Participant (ID4) liked crosswords the most, but he
commented usability issues, for instance, he would have liked
just to click the letter boxes and start writing. Now the game
was developed so that first a player needs to click an image
and then the letter boxes turned white and became active and
cursor appeared in the box. Participant (ID4) would have liked
to cancel a letter by using a back button of keyboard, but now
removing a letter was so that a player needed to use the mouse
for changing the cursor location.
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Fig. 15. Participants tested some games (Crosswords) a) only on laptop and
some also b) on mobile phone (Memory game).

When a player writes a word wrong, the game shows it red
and then the wrong word disappears. One participant (IDS5)
suggested that it should not disappear, instead it should show
that the given word was wrong and then a player could correct
letters. Now he had always to write the whole word again.

C. Experiences of Searchword games

The Searchword games were perceived nice and easy
games in general. Especially, one participant (ID5) liked this
type of games. He was the only one who managed to find
words in the Fruit games which provided only image hint (Fig.
16). He first found ‘pidrynd’ (pddrynd, a pear), then ‘tomatti’
(tomaatti, a tomato), then ‘marja’ so he found ‘mesimarja’, by
chance. Mesimarja is berry in Finnish, but in this game, it was
a raisin (rusina in Finnish) [18]. He commented that we would
not know what a raisin is in Viena Karelian, but now he
learned it by chance, because he found it from the letters and
the image of the raisin turned inactive. Then he tried ‘limon’
(a lemon) but the correct word would have been ‘limoni’, so
then we moved forward and tried another wordsearch game
(Fig. 17).
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Fig. 16. The participant (ID5) was the only one who found words in this game.

The participants (ID5) proposed that the game should
contain points but no time limit, because that would cause too
much pressure. Also, he proposed how points could appear



and how the visual design could be improved. In the current
implementation, the background was white, and buttons were
grey. Also, participants (ID1, ID4, ID5) proposed that there
should be both images and text, at least on easy level, because
it would be easier to understand images and learn new words
in Viena Karelian. In this example, some words were like
Finnish, but some totally different. For beginners it can be
challenging to learn or know which words are similar.

Fig. 17. The participant (ID5) selected the difficult version in this Searchword
game and tried all themes. He wanted to find all words.

C. Experiences of memory games

The senior participant (ID1) liked the Memory game
version 1 the most as he commented: “/ give fen points to this
game; this is good for all ages. You can easily see what these
words are in Viena Karelian” (Fig. 18). He liked this game on
both devices: computer and mobile phone. Based on the study,
this game was perceived as good for both language learning
purpose and entertaining. To increase learning aspect, the
game could be further developed so that card content in said
Viena Karelian, and thus a player would learn language just by
playing (clicking cards), without a need to read cards.
Participants proposed also that they would like to have both
single and multiplayer option. One participant (ID5) even
asked that can he play these games with his glass mate. Also,
scores were regarded as important by all participants.

The other two versions of the memory games were
perceived more difficult, partly because of difficulties to
interpret some images in this game images did not include text
at all and therefore, for instance, images for mouth and teeth
were misunderstood. Also, the youngest participants thought
that a happy face depicted joy, even though it was a head (pid).
The small children preferred more the memory game 1,
because there were text cards without image. Maybe voice
indication would have helped the situation. Another reason
why the Memory game 3 was perceived difficult was the
grammar task. Two of the participants were so beginner Viena
Karelian learners that they were not able to get words
derivated correctly. For instance, the participant (ID1) tried to
derivate ‘vac¢fa’ word as in Finnish grammar. After two
wrong answers, the participants was able to see the correct
answer which was: ‘Siula va¢¢ua koskou. Kuiva mussikka on
hyvé vaccatautih’ (Fig. 19). Also the younger participant (ID4)
commented: “How I can know how to write it?”. This indicates

that we should have games which first teach grammar rules.
However, one participant (ID5) was able to derivate words and
get several sentences correct. Actually, the player liked this
memory game the most. He even commented: “This game was
the best because you can use the word. It would be even better
if I could create own sentences from the words.”

Even this game feature seemed to be difficult for beginners
it was perceived useful and teaching. Senior participant
commented that it is more interesting to learn grammar with
this type of system that from the books. He read the sentence
aloud and said that it is good to have different types of games
and repeat words and sentences. He was able to understand
sentences based on the Finnish, but it would be difficult to
write. Participant (ID4) did not regard this type of game as
entertaining. He thought that it was more like learning task and
thus not so interesting. Instead, participant (ID5) who was the
most advanced in Viena Karelian noticed that he even learned
new words by playing this game, for instance, he said: “4#h is
‘kakla’ kaula (neck)? I didn’t know that. It is nice that words
are in Viena so you will learn.”
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Fig. 18. Almost all participants like Memory game with images and Finnish
and Viena Karelian words because it was easy and fast to use
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Fig. 19. The participant tried to derivate vacta word in a given sentence
example. First he wrote vaCCa with big letter by chance and then vaccaa,
which were both wrong. After two wrong answers, the player was able to see
the correct answer, which was ‘vac¢¢ua’.



The participant (ID5) wanted to try this game also on
mobile phone (Fig. 21). Even though the screen was small, and
he needed to zoom and the keyboard blocked the view, he did
not complain, but continued playing and he was happy when
he succeeded to derivate the word correctly.

All participants commented that they would prefer playing
these games on computer, because the screen is bigger, and
writing is easier. In addition, they would have like to have
games also on mobile phone, because then it would be easy to
play anywhere. Also, social element was important, especially
younger participants would have liked to play together with
friends.

Fig. 20. The participant (ID5) wanted to try this memory game also on mobile
phone

In this game, the other side of the cards were designed as
the old flag of East Karelia. The senior participant (ID1) liked
the design, because the flag was familiar to him from his
childhood. Instead, the younger participant (ID4) did not like it
because according to him, it was unclear visual design as the
cards were not separated with empty space between them. This
made flag’s shape mixed with cards next to them and another
square appearing (Fig. 20).

the card of the game

the mixed square

Fig. 21. The participant (ID4) did not like that cards were placed side by side
without empty space between them, because the shape of the flag with borders
caused another square appearing.

D. Experiences of five multiple-choice and matching games

Participant (ID4), who played first an easy version of the
Multiple-choice game, selected correctly KahekSan’ (Fig.
22A), which is ‘kahdeksan’ in Finnish. He commented: “This
is clear. This is almost like Finnish. This should be more
difficult, so that there should be only small differences
[between word options]”. Then he played the difficult level of
the game. The Fig. 22B shows the example how the game is
more difficult when there are only small differences between
options. The participant (ID4) selected wrong answer this time
when he selected based on Finnish language. His selection was
‘Kyynérpid’ which is in Finnis Kyynarpdd. The right answer
was ‘Kyynispid’. Another interesting example was that when
the participant just quickly played the easy version, he still
learned correct words, for instance, he learned ‘nelld’, which is
four (4, neljd in Finnish) and he remembered that when he
played the more difficult version.

The game (Fig 9) where a player needs to connect Finnish
word with Viena Karelian word was perceived as boring and it
was seen more like a language task. The participant (ID5)
proposed that Finnish word should be image, not text and two
participants (ID5, ID4) commented that there should be a
possibility to correct own mistake selections. In the current
implementation the selection was locked immediate after
clicking.
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Fig. 22. Participant ID4 played first easy version with the theme Numbers and
then difficult version with the theme Body parts

The game (Fig 11) included image and Viena Karelin text,
but the interaction was a bit unfinished, because the image-
word pair just disappeared when finding the pairs correctly.
Also, interaction was not so clear, because participants needed
to figure out is the interaction click and click or drag and drop
based. This game does not include any instructions.

In this game (Fig. 11) the participant (ID5) wondered that
why there is now ‘pottsi’ and it the Crossword I game it was
‘pocci’ (pig). This is important issues. Of course, in many
languages there can be synonyms (porsas, sika in Finnish) for
the same item or childish expressions like piglet (possu in
Finnish). In addition to that, in Viena Karelian there can be old
expressions and modern expressions, for instance, in older
study books [35] there is not § letter, but in newer books it is
used [32-34, 36]. Likewise, there are regional differences in
words how they are written. Also, the Online dictionary is
implemented based on the six paper dictionaries published in



1968-2005 [18]. Therefore, the game developers should take
into account that which database they can use and should they
provide several word versions for certain words. Likewise, in
this game the participant (ID5) asked that what is ‘hurtta’
because he did not know that ‘hurtta’ is a synonym for a dog
like in Finnish. However, maybe in Finnish it is not a nice
word for dog, but in Viena Karelian it means big hairy dog
according to the dictionary [18].

The weekday (Fig. 10) game was perceived as difficult but
interesting from language learning point of view, because the
differences between words is so small, only one or few letters.
The game requires concentrating on words and cannot be
selected correctly only based on Finnish language. The game
mechanism was perceived as easy and maybe a bit boring.

The ‘Cat commands’ game was regarded as playful and
easy to understand (Fig. 12). In this game, examples sentences
gave a hint like ‘Silld on pruuni karva’ (It was a brown hair
coat). The player can try to quess that it means dog without
knowing the colors at all. When the cat gave hint: ‘Miula
himottais leikkie ruskien lankakerdn kera’ (I would like to play
with a red ball of yarn), one participant (ID4) commented that
that ball is red not brown, because he did not know that in
Viena Karelian red is ruskie and brown is pruuni. In Finnish
red is ‘punainen’ and brown is ‘ruskea’.

In the tests with illiterate children, the moderator read aloud
in Viena Karelian what the Cat was thinking or asking. Then
the participant gave the item to the cat. On the computer this
was implemented as drag and drop interaction and on mobile
phone the game worked by tapping the item (Fig 23). The cat
indicated if the given item was right by head nodding or wrong
by showing a tongue, and when the item was right the new
sentence appeared in the thinking bubble. The one participant
(ID5) proposed that the cat could spin when the item is correct
and meow when the item is wrong.

This game could also include different difficulty levels,
themes, and sentence examples with audio. The participant
(ID5) ideated that there could be a room as a background and
items could be on different places like on shelves. Also, in the
test with the participant (ID3), we discussed that instead of the
cat there could be a Vienakarelian girl and the player could
give Karelian clothes to her.

Fig. 23. The illiterate participant ID3 played ‘Cat commands’ game from
mobile phone and the moderator read the Viena Karelian sentence what cat
was thinking. Then the participant tapped the item the cat wants.

E. Summary of the findings

All participants had positive attitudes towards these simple
games. However, the 15-year old boy (ID4) preferred to play
games more for entertaining purposes than for learning
languages. From these games he preferred crossword type of
games. The 4- and 6-year old girls (ID2, ID3) liked memory
game with images because it included different topics (e.g.
animals, foods, numbers) and Cat commands game because, it
was easy and included images. They would have liked the cat
to talk Viena Karelian. The oldest participant (ID1) liked all
games as he commented that “it is important to have different
types of games that you will not get bored...and it is important
to repeat words in different games so that you will remember
them”. His favorite game was the first memory game, where
was images with Viena Karelian and Finnish words. The 11-
years old boy (ID5) was the most advanced Viena Karelian
speaker, even though he was also a beginner. He enjoyed
playing these online games and he was interested in learning
Viena Karelian while playing. He also commented user
interface design and proposed game ideas. His favorite game
was the third memory game version with the grammar task. He
would have liked to create own sentences as well.

In this test we selected different age group in purpose. It
was interesting to perceive how senior participant (ID1) read
aloud words and sentences and were very keen on learning
language and culture. This person had studied Viena Karelian
a bit in a club, and it was interesting for him-self to notice that
he had learn some words and was able to play these games. we
did not make any language tests for the players, but they
commented their own language skills and progress. In
addition, it was interesting to notice that the youngest
participants were keen on playing and learning Viena
Karelian. As the six-year-old girl said: “Next time, give me a
more difficult game”.

During the gameplay participants often commented the
visual design of the game’s user interface, and the visual
design of the images. In the current implementation images
were from free internet sources and were not necessarily
designed by a graphical designer. Developers had used those
images that they had found, and which were suitable for their
game example. However, it was interesting to notice how the
11-year old boy commented fruits in the Searchword game by
saying that some images are 2D and some 3D. In addition, for
all games he ideated how the visual design could be improved.
The appearance of images was a critical issue in the situations
where the meaning was misleading or ambiguous. This type of
situations happened with over ten images and all age groups
had difficulties to understand some images correctly.

Based on the participants’ experiences we noticed various
usability and visual design improvements for all games. We
were aware of some of these issues because these games were
still in the early phase and they were originally developed for
research purposes. However, these implementations and user
study findings can provide valuable information for further
game development in minority language context. The
following table (Table I) summaries the main user experience
aspects that we found from this study. Some of the topics are
very basic user interface design and development issues, but



they are important to mention. When developing games for
minority language context, it is important to consider that
players’ technological skills can vary and therefore the user
interfaces should be very easy and fast to adopt [22].
However, even if the game design is simple, it is not allowed
to be boring or useless. The game should provide some key
elements for learning and maintaining language and culture
knowledge for all age groups. That is a challenge.

TABLE L. UX ASPECTS TO CONSIDER IN GAME DESIGN
UX aspects Comment
Learning
Language Provide various types of lea}ming games for
different age groups and skills backgrounds.
Culture Provide culture knowledge also in the basic game

examples (e.g. specific food, costume).
Provide a possibility to keep track of own
progress during the gameplay and between
different games.

Correct content. Old and modern language.

Own progress

Content
Visual design

Provide clear unambiguous images avoiding

Images | misunderstanding of the meaning.
In design, take into account age group.
Provide easily understandable text content and in
Texts . .
a proper size depending on the context.
Lo Provide clear audio-visual indication in different
Indication
phases of the gameplay.
Usability
Interaction Provide clear ways to interact on different
platforms (e.g. click-click, drag-drop, tapping)
. Design the user interface by following standards
User interface . e Lo
. and UI design guidelines for avoiding simple
design o
usability problems.
Experience
Design Ul so that it guides a player. If guidelines
Guidelines | are needed, design them consistent and easy to
find and understand.
Gameplay Provide a smooth flow during the gameplay (e.g.

tasks, time, scores, narration, competition)
Provide single and multiplayer options when
possible. Revitalizing a minority language require
community co-operation and new learners.

Social aspects

V. A TEACHER’S TOOL FOR CREATING EXERCISES

This chapter presents a tool concept, that one of the game
developers implemented. The idea in this tool is that teachers
could use it for creating exercises in an easy way. As
mentioned in the related work, one benefit of games for
language learning is that games can be relentless tutors and
provide repetitive tasks for learning vocabulary [24].
However, expert guidance can provide more complex tasks
and being able to curate the game content keeps it current, and
enables expansion to other languages. The Fig. 24-26 show the
user interface of a tool to produce exercises following a series
of straightforward steps. All images used in the exercises have
been selected from an on-line archive of images available for
non-commercial use for free [31]. In the tool the teacher’s
main tasks are the following: 1) Selection of the exercise type
2) Selection of words, 3) Re-organization of the format of the
exercise and 4) Finalizing the exercise.

Exercise Preview
Matching

Mateh tha words bolow with thedr
corresponding imege.

Euercise Preview
Matching

Match the words below with their
cormesponding image.
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Fig. 24. A) A start page for doing exercise, B) A teacher selects the number of
words he/she wants for the exercise and C) starts to select or add words. D)
The teacher has selected six words (on the right).



The teachers select from a list the kind of exercise they
would like to have (1. Select the exercise type). The current
prototype only includes matching exercises and crosswords,
but it should include a longer list with, for instance,
wordsearch exercises, memory games, true or false exercises,
etc. (Fig. 24A) The next step (2. Select words) includes the
following phases:

1) Selection of number of words in the exercise: The
teachers can select the quantity of words they want to include
in their exercise. Here the limits is set between 5 and 12 so the
exercises are not too short or too long. This feature establishes
that the exercises are always vocabulary-related, but in the
future other alternative can be added in the same way as the
aim is to add different types of exercises. (Fig. 24B)

2) Selection of words from the glossary: The teachers use
the search engine to check a glossary that we are constructing
beforehand. If the word does not exist in the glossary, the
teachers can add new entries. If the word in the glossary is
somehow incorrect, the teachers can revise it. (Fig. 24C) As
they advance selecting words, the words appear on the
preview section on the right. In this way, the teacher can keep
track of which words have they already selected and have an
image of how the exercise will look at the end.

Exercise Preview
Matching
Match the words below with their
corresponding image.

yo

3. Organize the format

First, click on any word.
Then, click on a second word. 5 lapsi
The two words will exchange their positions.

lick the button to advance to
paiva

juusto

kolme

Exercise Preview
Matching
Match the words below with their
corresponding image.

. yo
3. Organize the format
4. Other issues L . lapsi

Select your preferences form the options
below before confirming the exercise to our

paiva

my name in the e

Save exercisel || Cancel design
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Fig. 25. A) The teacher can re-organize the exercise amd B) when it is ready
he/she can save or print it

3) Selection of words — revision of the words: 1f at the end
of the selection, the teachers realize they need more or less
words, or that one word does not fit in the exercise, they can
retrace their steps and modify the quantity of words in the
exercise as well as the specific words selected. (Fig. 24D)

In this step (3. Organize the format) the teachers modify the
format of the exercise. In the example below, the teachers
interchange the positions of the words on the right so the
matching between images and words is not always perfectly
straight. (Fig. 25A)

In the last step (4. Finalizing the exercise/Other issues), the
teachers confirm that the exercise is ready. In this section they
can also get a pdf copy of the exercise (both with the exercise
blank and with the answers) or include their name as designer
of the exercise. Once saved, the exercise will be added to a
database so it can be accessed in two formats: (1) as a
downloadable pdf and (2) as an on-line game. (Fig. 25B)

VI. DISCUSSION

In this paper, we have presented several online games
developed for beginners to learn Viena Karelian. We have also
evaluated these games with five participants who belong to
different age groups. In addition, we introduce a tool concept
for teachers to create exercises in an easy way without any
programming knowledge. According to our knowledge, there
are not many existing mobile or online games to learn Viena
Karelian dialect and culture [13], [14]. Karelian is classified
as a minority and endangered language. Therefore, different
actions for revitalizing the Karelian language and culture are
needed. We see digital games and gamified solutions as ways
to update, learn and maintain Karelian language and provide
easy access to learn vocabulary. In addition, it is relevant to
make content creation to these games accessible, so that the
provided vocabularies stay current and/or can be extended to
other dialects and language groups.

This study has some limitations. One aspect is the usability
and visual design issues of our early prototype level games.
Lacks in usability and UI design had some influence on player
experiences. Other limitation is the relatively small sample of
the participants. However, we selected participants from
different age groups and those who have interest and some
prior background in learning Viena Karelian. Moreover, each
test took from one hour to over two hours and during the test
session we were able to walkthrough games and let
participants to play them and express their experiences relating
to each game. Based on this, we can state that our material is
rich, even though the sample is small.

We acknowledge that we cannot generalize our findings,
because our sample is small, and these results are specific to a
minority language like Karelian language (e.g. similarities
between Finnish and Karelian. Each minority language can
have their own special characteristics and situations which
need to be considered in the game development.



VII. CONCLUSION

In this paper, we present different online games developed
for beginners to learn Viena Karelian. We also introduce a tool
concept for teachers to create exercises for students easily
without programming knowledge. Karelian language is
classified as an endangered minority language. Therefore,
there is a need to create modern activities in near future to
provide digital games and gamified ways to learn and use
language. According to our knowledge, there are not many
existing mobile or online games to learn Viena Karelian
dialect and culture, and there is a need for games to be develop
for different user and age groups.

In this paper, we also present how five participants from
different age groups experienced the games. We want to share
these results in order to provide other practitioners and
researcher a possibility to utilize these results or find ways to
collaborate.
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