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related topics in Early Childhood Education.
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Abstract. This paper presents an idea of a board game designed for
teaching informatics related topics to kindergarteners, as part of an
undergraduate thesis. The idea emerged through a course about game-based
learning and popular board game ideas were examined. Based on a
brainstorming session, the appropriate format of the board was selected.
Then, the topics were selected, addressing the issue of internet use by young
children. The subtopics identified were that of safety while accessing the
internet, proper computer use, technological matters and functional potential
(all explained in detail in the paper). The game idea, mechanics and design
are presented in this paper.

1 Introduction

Game utilization is a field of growing attention over the past few years, whether digital or
not. This relies on the idea that in contemporary education requires from the students to be
actively engaged and overall learning should be fun. Card or board games, but even digital
ones transform the learning process form an activity which is often perceived as mandatory
labor into a recreational activity [1], [2], [3]. Games facilitate students’ active learning,
namely make them become responsible for their learning. Especially in the case of
Educational Board Games (EBG) students’ knowledge may be enhanced and competencies
can be cultivated even without the supervision of a teacher [4]. Game playing has been found
to support the development of students’ critical thinking, problem solving competencies, oral
and written communication skills, and information analyzing abilities [5].

Game utilization for educational purposes has been well documented [6], [7]. Evidence has
been provided for many educational levels and disciplines [8], [9], [10], [11]. As can be seen
from the indicative citations that refers to many kinds of games such as digital games, online
games, board games or even kinesthetic games. The focus of this paper is on board games, a
very famous and rather specific category of games. As Helliar at al. [12] claim, board game
utilization within the educational process may lead to an interactive learning experience, thus
highlighting the added value of such games.
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Following this approach, a board game was designed as part of an undergraduate thesis at the
Early Childhood Education Department of the University of Western Macedonia, Greece.
The disciplinary area is that of informatics and specifically the required technology for and
the use of internet, divided in subsections, as described later in this paper. The game idea and
design, including the board, the game mechanics and the game resources are to be described.
The paper is structured as follows: A brief literature review supporting game based learning
is highlighted. Then, the game is described in detail, as explained in the previous paragraph.
Since the game has not been tested already (partially due to the pandemic which totally
altered the schooling approach in 2020), the paper concludes with a discussion which also
focuses on future research, utilizing this game.

2 Theoretical Background

2.1 Game-based learning

Christophel [13] argued that teaching should focus on how students should be taught rather
that what they should be taught, indicating the way for student-centered learning activities
which have gained the center of attention for the research community of the educational
sector for many years now. Researchers [14], [15], [16] agree that game utilization in
education could positively impact students’ learning, whereas studies show that games can
enhance learning motivation and students’ learning proficiency [17], [18], [19]. Kandroudi
et al. [20] identify motivation as a significant factor for the learning process as it promotes
engagement. Wlodkowski [21] highlights motivation and will to learn which overcomes in
significance learning itself, as they provide the drive for learning. For Gee [14] motivation is
the basic element for students and for the sense of learning. Motivation in learning is a way
to enhance students with a positive attitude to complete an activity, no matter how difficult
and hard it may be [10]

Prensky [23] brought up the opposition between the engaging nature of game playing and the
rather painful for the students typical process of learning. Additionally, Garris et al. [24]
connected the effectiveness of engagement with that of learning, claiming the games’
utilization facilitates reaching such a goal. Brown [25] also argued about learning as not being
a result of teaching but merely deriving from an appropriately nurturing environment, which
also applies to games.

Gros [26] stresses that a game needs to be also educationally appropriate; just motivation is
never enough. Kiili [8] further connects a games’ educational benefits through the provision
of challenges to a main learning task. Oblinger [27] also argues about the importance of the
way a game is used. He supports that learners through games should: a) be engaged with the
subject theories, b) acquire knowledge via autonomous and discovery learning, ¢) cultivate
thinking skills, d) learn how to learn (metacognition), e) interact and communicate, and f)
operate as active producers of knowledge.

For Kim et al. [28], game playing is similar to problem solving which may also facilitate
metacognitive strategies like self-recording, modelling and thinking aloud. This is in
accordance to Vygkotsky’s sociocultural theory [29] which suggest that learners construct
their knowledge through experiential and reflective activities, making meaningful connection
with their own experiences, individually or collaboratively.

Thus, overall games are described as being motivating for students and providing
opportunities for experiential learning, when used in an appropriate manner.
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2.2 Board games

According to Juul [30], a game is a rule-based system with a variable and quantifiable
outcome, where different outcomes are assigned different values, the player exerts effort in
order to influence the outcome, the player feels attached to the outcome and the consequences
of the activity are optional and negotiable”. Main elements of the game that contribute to
learning are theme of the game, objectives, rules, adaptability to students’ competency level
and controllability [31].

A game is contextualized by the selected theme [30] which has a significant impact on the
players’ interest and motivation to become involved. The game goals reflect upon the
winning conditions and thus game rules and player motivation [32]. It is also important for a
game to have very clear instructions on how to play the game [33]. It is common for players
to consult peers for playing a game [34] and thus in-game discussion should be enhanced.
Difficulty levels are usually incorporated and generally students want to achieve a game’s
goals utilizing their skills and knowledge, not pure luck [34] as it makes a game rather boring
or occasionally frustrating [33]. A player should be allowed to make decisions within the
game, thus gaining control over it [32]. Of course, aesthetics are also important, as a game,
especially a board game appeals on the players; eyes first. Lastly, interaction in the form of
either competition or collaboration enhances players’ motivation [35], as does the required
time to play the game which can be a decisive factor for players when investing in a game
while feeling engaged.

“Board games are an important tool to provide hands-on and heads-on skill and knowledge
development for people of all ages on all subjects. Not only do well-designed games create
an engaging atmosphere, they also provide a non-threatening, playful, yet competitive
environment in which to focus on content and reinforce and apply learning.”, Treher [36]
states. The board should be meaningful for the players and acts a visual metaphor, facilitating
information connection. Mistakes are welcomed and tightly connected to game mechanics,
as they reveal what needs to be learned.

In a board game a board is used, upon which other tangible elements (e.g. pawns or probes)
are placed. The positioning of the elements is connected to the overall visualized metaphor
and the theme of the game. Players take turns and move on the board, utilizing some
mechanism (e.g. by rolling a dice). Then they are required to proceed to actions, as they are
described by the game rules. It is important also to highlight the a board game is played
through physical presence, so the social aspect of learning is further enhanced through such
games, as players are required to sit around the board and socialize, freely occasionally, while
also playing and learning.

Overall, board games appear to have some interesting advantages which also include their
independence of technological infrastructure and their portability. Thus, in this paper the idea
and design of a board game is described (next section) for teaching informatics related topics
to Kindergarten children. Similar approaches but for older ages are not very common, but are
evident in the literature [37], [38], also addressing other disciplinary areas [12], [11], [39],
[40].

3 Game description

At the Early Childhood Education Department of the University of Western Macedonia,
located in Florina city, Greece, the 3rd year students have the opportunity to select 2 out of
4 available didactics’ related courses. One of them concerns didactics of informatics. The
students graduate to become mainly Kindergarten teachers. The content of the course regards
a theoretical approach for didactics in general and informatics in particular, followed by a
practical section in which the students are required to design their own teaching approaches
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for a topic related to the disciplinary area, also following the official curriculum of the Greek
Kindergarten. Every year the practical part of the course is decided onsite in collaboration
with the attending students, in order to increase engagement and motivation. In the 2019-
2020 academic year, a decision was made to design a board game, following the instructor’s
(the main author of this paper) proposal.

The idea was to create a board game about a general topic which falls under the informatics
discipline. According to the official Greek Curriculum, children at this educational level are
supported in order to familiarize themselves with various technologies, but also understand
their use and usefulness. Furthermore lately the educational approaches focus on cultivating
competences, defined as sets of knowledge, skills and attitudes/values [41]. Utilizing the
experience from previous work [42], a similar approach was followed in this case as more
appropriate for the defined goal. After a brainstorming session close to the middle of the
semester (after all the theoretical aspects of didactics were discussed) a decision was made
to focus on internet technologies and uses, taking into account that nowadays children at the
age of 4-5 are already internet and smart device users, in some cases heavy users. Thus, the
aim was to identify the appropriate knowledge about the corresponding technologies and
proper use (including safety matters), the necessary skills and the corresponding attitudes
towards internet use (involving the identification of services and their usefulness).

As the brainstorming session revealed distinct subtopics, a consequent discussion reflected
upon the experiences of the students involved. It was about the design of the game board,
starting from famous entertaining board games. Several games were considered which
incorporate categories of actions and/or cards, such as Trivial Pursuit. The instructor already
had proposed that the game mechanics should involve various types of questions to be
answered or negotiated, following the common approaches of teaching in Kindergarten.
Eventually, a proposal was made to rely on the Game of Life board game. In all variations of
this game there is one main path (corresponding to a main concept) and attached sub-paths
which form closed routes (corresponding to subtopics). As this is a famous board game, a
decision was made to follow this approach.

As aforementioned, the main topic chosen was the internet. Overall 4 subtopics were
identified: a) safe use, b) proper use, c) functional possibilities, and d) technical/technological
issues. The idea was that children should acquire knowledge (what is the internet and what
do I need in order to connect and use it), skills (proper use) and attitudes (safe use but also
useful functionalities), thus cultivating competences on the topic. The “safe use” subtopic
concerns issues like cyberbullying, respecting other internet users, identifying internet fraud,
issues related to personal data, etc. The “proper use” subtopic concerns daily hours of internet
use depending on the age, body posture when using a computer or a smart device, the
connection of internet use with other obligations of a typical student (e.g. one has to complete
homework before being allowed to play an online game), etc. The functional possibilities
refer to uses of internet. For example a child can talk to the grandparents via teleconferencing,
one can buy goods online and perform transactions, news and knowledge can be found online.
The last subtopic refers to the electronic devices and other technological issues, such as the
need to use and the functionality of a router, the ability to connect through a variety of
devices, etc.

Considering the board concept of the original game, the board depicted in Figure 2 was
created. It is to be noted that at this point a draft sketch is presented, as explained in the
following section.

The board consists of 4 paths (corresponding to the subtopics mentioned in the previous
paragraph) and 1 bonus path. Each path comprises in 10 squares (although in the board design
they appear more as arrows), except the bonus path which comprises of 8 squares. In Figure
1, they correspond to the outer semi-circle paths and the circle in the middle of the board,
accordingly. Moreover there is a deviation comprising in 5 squares attached to each path.
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This allows the player to avoid entering a path and move to another one (inner semi-circle
paths). Instead of a dice, the authors decided to use a clock-like spinner which is to be
positioned on the lower left corner of the board. The spinner includes the numbers 1 to 3,
indicating the number of square the player has to move in each turn. This way, when the
player enters a path he/she will be required to stop at least 2 times in order to take action
accordingly.

OAHIEZ

Fig. 1. The board of the proposed game.

The game has been designed so as to be played by 2-4 players. Of course in a classroom
setting this can be adjusted to the population of the class by forming 2-4 groups of children
who will negotiate and provide the required answer or action when needed. In this first
version of the game printed cards containing questions or exercises (explained hereinafter)
were also designed. Thus, an adult supervisor is needed to read out the content. The idea of
recording the card contents and using embedded QR codes which would lead to audio, image
or video files which would form the question was brought up, but due to time limitations and
the problems that arose from the pandemic a decision was made to leave that for a next
version of the game. Additionally, this would require an internet connection and a smart
device for the game to be played, whereas this card-based version could be played anywhere,
anytime.

Regarding the game rules, all players turn the spinner in order to decide the sequence in
which they would take turns. Each player selects 1 of the 4 path-starting square (indicated
with the 3 arrows in Figure 1) and places his/her pawn. The pawns are not yet designed, but
the idea is that they will correspond to internet related devices (e.g. tablet, router) and will be
created with a 3d printer. At the beginning each player is assigned with an inventory of 6
stars.
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Fig. 2. Certification and action cards.

The aim is for the player to collect 4 stamps which correspond to the 4 paths of the board.
The stamps will be imprinted on the certification of Internet Competent User (Figure 2 — left
side). In each path, at least 4 squares correspond to advisory cards who lead to gaining or
losing stars. An example of such card is the red one in Figure 2 which reads “ATTENTION:
you forgot to turn off your computer” and leads to losing 1 star. In order for the player to win
the stamp, he/she has to answer to a question (Figure 2 — green card) after a mandatory stop
at the end of the corresponding path. In order to “listen to” the question, the player has to
“pay” 3 stars and of course he/she has to provide the correct answer. In the example in Figure
2, the card reads “Is it acceptable to play computer games after 12am? Yes/No”. Considering
the age of the players, of course the correct answer is No. Other questions are in a multiple
choice format. If the player provides the wrong answer, then he/she has to “walk” the
corresponding path again from the beginning, after reaching its initial square again. Thus the
player has to take turns in order to go around the whole board again.

If the player runs out of stars then he/she is automatically transferred at the beginning of the
path he/she is in at the moment. There is the choice of collecting 6 additional stars if the
player enters the bonus path, by taking the closest deviation. In order to achieve that, the
player has to answer to more difficult questions and he/she can repeat the process as desired.
Also, in the inner path which is merely used to allow the players to move around the board
and reach their desired sub-path corresponds to the blue cards (Figure 2). These are
knowledge cards, read aloud each time the player stops to a square of this central path. The
example in Figure 2 reads “NEW KNOWLEDGE: Did you know that through a computer
we can pay our bills?” and there is a graphic related with that information (in the example a
smiling computer holding some banknotes). These cards are directly connected to the green
cards and thus a player is not required to hold all the necessary knowledge before playing the
game; the knowledge is embedded in the game through the blue cards and tested through the
green ones.

The game is completed when either one or all the players acquire their certification. Of course
the sooner one receives the certification, thee better his/her performance is. In the case of
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playing the game in small groups, the teacher can help the children decide on a process of
reaching consensus before providing an answer (e.g. they can decide upon a voting process
and thus the game becomes rather interdisciplinary).

Reflecting on the game rules described up to this point, it is clear that different strategies can
be followed. For example a player can initially try to increase the star inventory and then
attempt to collect the stamps. This allows less movement around the board as in the case of
lack of stars, one has to follow larger overall routes in order to try again. Having a larger star
repository, the player can directly follow the path that leads to the stamp, instead of moving
to get more stars and then try again. Another strategy is to move around the inner path in
order to “collect knowledge” and then try acquiring the stamps when the player feels
confident enough to do so. Thus, there are many way to approach the game and it is the
authors’ impression that this will motivate the children to play the game repeatedly in order
to find the best strategy and achieve a better score (acquire the certification with the least
moves possible).

4 Discussion and further plans

As explained in this paper, a decision was made to design a board game in order to teach
internet related issues to Kindergarten children. After the completion of the course and the
draft design which was described in the previous section, two students (co-authors of this
paper) decided to follow up on this work and implement a teaching intervention in a typical
classroom, as part of their undergraduate thesis. Of course, it is important to mention that the
schools’ and universities’ lockdown due to the pandemic did not allow the refinement of the
design and the implementation of the test. The latter is planned for the next school year,
depending on how the situation evolves.

Regarding the remaining tasks, the board is at the level of being computer designed but still
needs to be printed in a large enough size (not done yet, due to the pandemic). As mentioned,
the pawns need to be 3d printed. A considerable amount of cards has already been designed
(also to be printed). The purpose of the authors is to conduct a small scale survey with
teachers and academics in order to examine the appropriateness of the card contents. Then,
the game is planned to be tested in at least one classroom, utilizing also worksheets as pre-
and post- tests in order to evaluate the students’ knowledge prior and after the intervention.
Interviews will be conducted in order to evaluate various aspects of the game. Also, a similar
test with adults (e.g. pre- or in- service teachers) is thought to be carried out. Unfortunately,
the pandemic didn’t allow the design team to work face to face as desired in order to finalize
the game elements nor to carry out at least the initial studies for evaluating the designed
material. Thus everything is postponed for the forthcoming year (2021) and will be adjusted
and reconsidered, depending on the emerging situation.

As for future plans, the authors plan on creating a digital version of the game incorporating
QR codes and multimedia material, as explained in the previous section. Other ideas include
the construction of an extendable and modular board which would incorporate more than 4
paths if desired. This would allow teachers to work on the informatics topics of their choice,
based on their teaching design and strategy. In this manner, the teacher would be able to
assemble the corresponding paths and utilize the related action cards for the game to match
his/her teaching plans. As it is, the board can support 4 subtopics/paths which can be selected
by the teacher, regardless the fact that action cards were designed for internet related topics.
An idea to facilitate that is to add a small square inside each path in which a graphics card
will be places, corresponding to the same section of the certification to be filled through the
game. This graphic (see Figure 2 for example) will also be printed on the back of the red and
green cards which correspond to that path/topic. Much later, the digital version could be
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Augmented Reality based and it would be interesting to test such a game in comparison with
the non-digital version described in this paper.
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