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Abstract — This article reports on two conceptual design 
sessions in which concepts for educational mini-games were 
generated through a human-centred approach. First, co-
creation sessions were held with 14 adolescents between 14 and 
16 years old in order to gain insight into their preferences for 
educational games for language learning. During these 
sessions, 11 game concepts were generated, revealing a 
classification of concepts for games oriented towards, on the 
one hand, formal language learning and, on the other hand, 
more informal communication with other players or in-game 
characters. Second, brainstorm sessions were organized with 
six domain experts in order to reveal which mechanics are 
most appropriate for the design of mini-games for a variety of 
educational programmes. These sessions resulted in 28 ideas 
reflecting three game mechanics particularly suited for 
educational mini-games tailored to adolescent learners. 

Keywords – mini-games; serious games; human-centred; 
conceptual design 

I.  INTRODUCTION 
Nowadays, video games are no longer designed solely 

for entertainment purposes. The continuously increasing 
interest in serious games and gamification has shown that 
many areas can benefit from the engaging experience that 
video games offer. For instance, video games have been 
designed to help people in various therapeutic contexts [22], 
[56], as well as for educational purposes [47], [50], [54]. In 
the field of Computer-Assisted Language Learning (CALL), 
particularly, games have long been developed specifically for 
language instruction [26], [28], [45], and games have, to a 
more limited extent and much more recently [11], been 
subjected to empirical research on issues related to language 
development [13], [37], [42], [52].  

One reason why games may be particularly suited for 
educational purposes is that many aspects of video games, 
for instance problem/puzzle solving and assessment, are also 
present in formal educational settings. Besides the potential 
of serious games to provide engaging learning experiences, 
previous work has shown that it is hard to bring this into 
practice.  

More particularly, on the one hand, it has been 
recognized that it is challenging to ensure the effectiveness 
of serious games, e.g., in terms of knowledge acquisition, 
increased motivation or improved attitudes [41], [58]. On 
the other hand, many serious games have been criticized for 
being unable to provide compelling game experiences, 
thereby failing in achieving their entertaining goals [15], 
[29], [39].  

From the perspective of the player, certainly if playing 
voluntary, gaming is an end in itself rather than a vehicle to 
learn (e.g., learn a new language) or achieve goals outside 
the game (e.g., live healthier) [25]. Arguably the player is 
ideally intrinsically motivated to play a serious game, 
instead of using a game to obtain an extrinsic serious goal.  

Although many researchers have analysed game players’ 
intrinsic motivations [3], [35], [36], [48], [49], [59], [61] 
and the design aspects that deliver engaging game 
experiences [21], [24], [30], [31], [32], there is still a gap in 
research on the design concepts and methods needed to 
reconcile the seemingly contradictory design goals of 
serious games [58].  

This article addresses the challenge of how one can 
design serious games that are both fun and effective. In 
particular, the conceptual design of educational mini-games 
as a complementary means to the instruction in class is 
focused upon. Overall, mini-games are defined as small, 
self-contained games that usually take a short amount of 
time to complete and focus on a specific topic; mini-games 
are ubiquitous, and have been developed for several 
purposes, including education [17].  

In this article, the typical human-centred design 
approach is first described in order to frame the activities of 
our study. Then, the research goals are specified. Further, 
the method and results of two conceptual design sessions 
are elaborated upon; this includes, firstly, the co-creation 
session with end-users and secondly, the brainstorm session 
with domain experts. Then, the results of both sessions are 
discussed. This article ends by summarizing the scientific 
contribution and delineating areas for further work.  
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II. RELATED WORK 
The International Standardization Organization (ISO) 

has defined five major steps in the human-centred design 
process of interactive systems, in which continuous iteration 
is encouraged between phases of understanding and 
specification of the context of use (predesign), 
understanding and definition of user requirements 
(conceptual design), the production of design solutions that 
meet the defined requirements (design and development) 
and an evaluation of these designs against the requirements 
(evaluation) [27]. This process has been referred to as the 
“ISO9241-210 standard of Ergonomics of human-system 
interaction; Human-centred design for interactive systems” 
[27]. It relies on four basic principles, i.e., 1) active 
involvement of users and a good understanding of the needs 
of users and tasks, 2) adaptation of technology to the user, 
3) iterative design, and 4) a multi-disciplinary design team. 

In digital game development, human-centred design has 
mainly been advocated as involving players in play tests 
from the very moment that the first prototypes have been 
created [38], [43], [58]. Although this type of play testing 
does involve players in the evaluation phases of the (late) 
design process, players and stakeholders are rarely offered 
the opportunity to participate in predesign and (conceptual) 
design phases.  

In excluding the eventual players from bringing in input 
in the early concept and design phases, game designers are 
likely to end up with a self-referential design, one that is 
oriented towards the needs and preferences of the designers 
rather than being tailored to the particular target group. Such 
an ‘I’-methodology should be avoided, especially when the 
target audience of the game differs from the 
developers/designers. Besides, the game design process not 
only benefits from input provided by target users, but also 
from input given by domain experts, especially when the 
ambition is to reconcile entertainment and serious goals 
[57].  

This article focuses upon a study that followed a human-
centred game design process. More particularly, the results 
of two conceptual design sessions are reported upon. The 
overall research goal of the sessions was geared towards a 
first understanding and specification of the context of use 
and the definition of user requirements for educational mini-
games tailored to adolescent learners. These research goals 
corresponded with the conceptual design phases of ISO’s 
human-centred design process, as described earlier in the 
article.  

As for the first conceptual design session, target users 
were actively involved in the idea generation of mini-game 
concepts for second language learning. There are several 
ways in which end-users can be involved in the initial 
phases of the design process [4], [16], [18], [34], [60]. In 
our study, generative techniques for idea generation were 
focused upon. These techniques typically rely on the 
creation of artefacts together with end-users, an approach 
that in literature is referred to as co-design or co-creation.  

The central notion is that the people destined to use the 
product play a critical role in conceptualizing and designing 
the product [46].  

Co-creation is based upon the premise that human 
beings’ knowledge, feelings and dreams are hard to uncover 
as this information may not readily be expressed in words, 
or cannot be observed as it might, for instance, be about 
latent needs. Generative techniques or ‘make-tools’ are 
needed then to facilitate the expression and communication 
of thoughts, feelings, and dreams. The act of physically 
laying out words, images and constructing representations 
of ideas enables the participants to articulate their ideas 
more thoroughly than they are able to in a typical interview 
or conversation. Consequently, the reflexivity through the 
act of creation then serves as an explanatory vehicle for 
their needs and ideas, not as a concrete visualization of the 
final design specifications [23], [44].  

Although the method and the results of this first 
conceptual design session have been described in a previous 
publication, presented at the ACHI 2012 conference [1], this 
article provides an extended reflection by the inclusion of 
new empirical data that were gathered during a second 
conceptual design study. Conceptual design typically 
follows an incremental process, and hence it benefits from 
alternation of idea generation phases, especially when 
several multidisciplinary views and a variety of stakeholders 
are brought together.  

Therefore, during the second session, domain experts -
including both game designers/developers and educational 
experts- were asked to brainstorm and reflect upon mini-
game concepts that would be transferable to a variety of 
domains other than language learning, including 
mathematics, history and geography. The development of 
educational games poses real challenges in terms of the 
return on investment. That is why the conceptualization of 
more generic mini-game concepts was considered to be very 
important because it allows mini-game concepts to be re-
used for several educational domains with relatively little 
effort and cost.  

The brainstorm session with domain experts was 
organized according to the evolutionary approach towards 
design thinking, in which phases of diverging (i.e., creating 
choices) and converging (making choices) are typically 
separated and alternated [8]. In particular, the creation of 
ideas in multidisciplinary teams was stimulated in order to 
broaden the space of possibilities.  

To facilitate the idea generation process, several 
recombination and mutation rules and techniques were 
relied upon. For instance, domain experts were encouraged 
to express themselves visually and come up with wild ideas 
[53]. Additionally, the participants were encouraged to 
produce many ideas in order to get as many ideas from the 
workshop as possible. This was important because it has 
been found that discussing multiple brainstorming outcomes 
is more effective than considering a single artefact when it 
comes to avoiding fixation [19], richer design outcomes, 
better idea exploration, sharing, and group rapport [14]. 



569

International Journal on Advances in Intelligent Systems, vol 5 no 3 & 4, year 2012, http://www.iariajournals.org/intelligent_systems/

2012, © Copyright by authors, Published under agreement with IARIA - www.iaria.org

III. CO-CREATION WITH END-USERS 
In the following paragraphs, the first conceptual design 

session, the co-creation with end-users, is described in 
detail, including the participants and procedure, and 
followed by a discussion of the results.  

A. Method 
1) Participants 

A total of fourteen adolescents participated in the co-
creation session. The group was divided into two subgroups; 
each subgroup participated in one co-creation workshop. 
The first workshop was organized with eight adolescents in 
the morning; the other workshop, consisting of six 
adolescents, took place in the afternoon.  

All participants were between 14 and 16 years of age, 
only one of the 14 participants was a girl. Twelve were in 
general secondary education, two participants were from 
technical secondary education. The eight participants of the 
first workshop played on average 41 minutes a day; the six 
participants of the second workshop played on average 1 
hour 35 minutes. The participants were recruited through 
online forums, electronic newsletters, paper flyers and 
posters. Although the aim was to recruit a group of 
adolescents that was evenly divided in terms of gender, 
education and game preferences, there was an 
overrepresentation of boys from general secondary 
education who play games on a regular basis.  

2) Procedure 
The morning and afternoon workshop lasted each 

approximately three hours. Each workshop consisted of an 
introduction, group discussion, game design round, and a 
final group discussion. By following these steps, we aimed 
to follow the typical cognitive process of creativity closely. 
This process is typically divided into four or five stages, 
including the sensitization of the problem space, incubation, 
inspiration and transformation stage [5], [9], [12]. These 
stages will be referred to in more detail below. 

Introductory round: Using a slideshow presentation, the 
topic at hand and the co-creation methodology were 
explained. Then, results from previous co-creation 
workshops were presented. These examples were taken 
from domains other than language learning, in order to 
prevent possible bias in the creative thinking of the 
participants. The introduction took around 15 minutes. 

Group discussion: After the introduction, the group was 
split into smaller subgroups. Two researchers joined each 
subgroup and started a short, moderated group discussion. 
The aim was to better understand the envisioned context of 
use and the end-users, which is necessary to define 
requirements for the design of new products [27]. More 
particularly, the participants’ current language learning 
practices -both formal and informal- and their general 
experience with learning through games were addressed. 
Additionally, this group discussion was also intended as a 
‘sensitizing activity’, which is a typical first stage in a 
creative process of idea generation [5], [51]. This group 
discussion lasted approximately 20 minutes. 

 

 
Figure 1.  Co-creation session in which low-fidelity prototypes of video 
games were created. 

 

 
Figure 2.  Prototype presentation and group discussion. 

 
Game design round: Given the time of about one hour, 

each subgroup was asked to come up with game concepts 
and create low-fidelity paper prototypes of these concepts 
using the available materials (see Figure 1).  

The creation of at least three prototype artefacts was 
encouraged as it has been found that creating multiple 
prototypes is more effective than creating a single prototype 
when it comes to the design outcomes, exploration, sharing, 
and group rapport [14].  

Note that the prototypes by no means had to be complete 
designs, but rather served as vehicles to express and discuss 
ideas, needs and preferences. Further, the participants were 
not constrained in the creation and conceptualization to 
mini-games only; they were given the opportunity to think 
freely about a variety of game concepts for language 
learning instead. Only when a group of participants had 
come up with two concepts that were clearly regular video 
games instead of mini-games, the researchers encouraged 
the participants to think of their next game concept as a 
mini-game.  
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When looking at the different stages of the creative 
process of idea generation and design thinking, the game 
design round resembled the third stage, inspiration [44]. In 
this stage, possible solutions or new insights typically occur. 
The incubation stage was not present in our study due to 
practical concerns, as the workshops were scheduled on one 
day. Such an incubation stage typically occurs after 
sensitization of the problem stage and before inspiration, 
and allows the participants to set the problems aside for a 
time.  

Final group discussion: After the game design round, 
participants presented their prototypes to each other and the 
researchers (see Figure 2). Participants could ask questions, 
comment on the prototypes and ideas, and judge the 
appropriateness and potential of the presented concepts. The 
researchers moderated this discussion, probed for more 
clarification with respect to certain design choices, as well 
as regarding a number of pre-defined topics, questioning for 
instance the user-oriented and personal goals of the game 
concepts, the role of the teacher, or the envisioned context-
of-use.  

Note that the group discussion was considered as an 
activity that represents the final stage in the creative 
process, i.e., transformation [9]. This stage foresees in an 
evaluation of the value of ideas (e.g., group discussions) and 
decision (e.g., via rating) with regard to the idea selection. 
In our study, this transformation phase lasted about an hour. 

B. Results 
The co-creation workshops with end-users resulted in a 

total of 11 game concepts. Four of the eleven games had a 
multiplayer mode. Six of the games incorporated a social 
component, like the ability to share high scores with friends, 
and communicate via voice chat. The choice of the platform 
(computer, console, mobile) was not specified for most 
game concepts. Some games were thought to be more suited 
for a specific platform than others, with game concepts 
ranging from a traditional mini-game on a desktop 
computer, to an augmented reality game on a mobile phone. 
Further, the results revealed a wide range of reward 
mechanisms, from simple scoring systems such as 
traditional high scores to more complex rewarding 
mechanisms, whereby the player gains experience points on 
different levels. The participants also indicated that in-game 
feedback mechanisms were of considerable importance. The 
participants agreed that the mini-games for foreign language 
learning should provide some kind of feedback mechanism 
that helps players when they are stuck, such as for instance, 
a built-in translator to an in-game character that aided the 
player as an interpreter for foreign languages. 

Overall, the results revealed two main categories of game 
concepts for language learning, including games for formal 
learning on the one hand, and games in which language 
serves as a means of communication on the other hand. In 
what follows, a more detailed overview of these two 
categories is given. 

 

1) Games for formal language learning 
The co-creation sessions revealed three game concepts 

that were aimed towards formal language learning. These 
games shared a focus on vocabulary, were similar in terms 
of immediate feedback, required limited time to play, and 
contained little or no narrative. The latter characteristics will 
be outlined based on one game concept that was developed 
during the co-creation workshops, namely the cannon-
versus-monsters game (see Figure 3).  

In this game, the player has to translate a word as quick 
as possible in order to prevent monsters, descending on a 
narrow path, to reach the player. The number of bullets a 
player receives depends on the length of the assigned word. 
For instance, a four-letter word that is correctly translated 
gives the player four bullets to eliminate the approaching 
monsters. The difficulty level of the game gradually rises 
with each stage, offering the player not only more 
challenging words to translate, but also more bullets and 
useful power-ups -any item that temporarily gives a 
character new abilities, new powers, or a statistical bonus.  

Feedback in the cannons-versus-monsters game is 
provided immediately. Every time the player fails to translate 
a word, the monsters come closer to the player’s home, 
eventually destroying it when the monsters come near 
enough. The player should thus try to translate as many 
words as possible in a correct way. When the player fails to 
translate a word, the consequences are instantly visible as the 
monsters further approach the onscreen character of the 
player.   

The cannon-versus-monster game revolves around the 
relatively simple goal of keeping the monster away. By 
translating words correctly ammunition is earned that can be 
used to shoot the monsters. No further narrative or plot was 
provided as context for the game. The cannon-versus-
monsters game concept concerned a simple and short game; 
it did not require a lot of time to complete. Therefore, the 
participants argued that the game could be played in 
situations in which little time is available, e.g., at home for 
schoolwork or even at school as part of language learning 
classes. 
 

 
Figure 3.  Drawing of the cannon-versus-monsters game concept. 
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Figure 4.  Creation of the adventure game. 

 

2) Games and language as communication 

The majority of ideas could be characterized as presenting a 
game concept in which language is used as communication. 
In total, six game concepts could be characterized by their 
focus on language as a means to communicate in the game. 
Players needed to communicate to progress through the 
game. When compared to the three game concepts that 
focused on vocabulary, these concepts were characterized as 
being more complex, containing an elaborate narrative, 
providing less immediate feedback, and being more time 
consuming. In what follows, the characteristics of the latter 
category of game concepts will be explained by looking at 
one of the six game concepts, an adventure game, in more 
detail (see Figure 4).  

The adventure game starts from a story in which the 
player has to get from Paris, France, to Los Angeles, USA, 
to visit his or her sick mother. To achieve this, the player 
has to communicate with other game characters or other 
non-player characters. Thus, language is the means to get to 
the end goal. Through dialogues and creative use of 
language (e.g., asking for a lift, lure opponents into traps, 
persuasion, deceiving, etc.) the game character progresses 
through the game.  

Overall, the results showed that the game concepts that 
focused on communication were more elaborate than the 
game concepts that focused more explicitly on linguistic sub-
domains, such as vocabulary. The narrative was very 
important and much richer in the games focusing on 
communication. Consequently, feedback was thought of in a 
less immediate way than in the games that focused on 
vocabulary.  

For instance, while in the cannon-versus-monsters game, 
the player immediately receives bullets to keep the monsters 
away, or sees the monsters approaching further after each 
mistake; the progress in the games focusing on 
communication was less immediately visible. Although the 

end goal was clear, the player was only considered to slowly 
approach the goal; and in this process the rewards were more 
high level. 

Finally, compared to the games focusing on vocabulary, 
the game concepts with a focus on communication were 
relatively complex and therefore required more time to play. 
To engage in the game concepts, players would need a 
period of uninterrupted time available to play. This would 
make these games, according to our participants, more suited 
for playing at home, and less suited for class use.  

IV. BRAINSTORM WITH DOMAIN EXPERTS 
In the next paragraphs, the participants and procedure of 

the brainstorm session with domain experts is described, 
followed by a discussion of the results. 

A. Method 

1) Participants 

Three game designers/developers and three educational 
experts were invited to participate in the brainstorm session. 
These domain experts were divided in three subgroups of 
two people, one game expert and one educational expert. 
Figure 5 shows an impression of the brainstorm session in 
small subgroups.  

2) Materials 
The domain experts were provided with three kinds of 
materials as input for the workshop in order to facilitate the 
brainstorming process; they were not forced to use these 
materials. 

Firstly, each subgroup received five random cards from 
the Game Seeds© card deck [55] (see Figure 6). These cards 
visually represent game mechanics as well as some playful 
rules that can be used to turn a brainstorming exercise into a 
playful activity. Even though the participants did not have to 
engage in the entire Game Seeds© brainstorming game, the 
visual presentation of game mechanics on the cards was 
considered to impose additional constraints that could 
increase creative thinking.  

Secondly, to encourage domain experts to generate game 
concepts for a wide range of educational purposes, sheets 
with written topics that typically constitute the subject 
matter of adolescent-oriented class courses on geography, 
history, mathematics and language learning were handed 
over. Again, these sheets were shown for inspiration 
purposes only; domain experts did not need to rely on this 
information.  

Thirdly, personas were given as input to the brainstorm 
in order to further improve the idea generation process. 
Personas represent fictive characters that are based on 
factual information. In human-centered design, personas are 
utilized to present a reflection of the (hypothetical) 
archetypal user. Additionally, personas are also considered 
useful as a method to make a design team empathise with 
the product’s end-users thanks to a deeper understanding of 
their likes and dislikes, and their capabilities [2], [10], [40].  
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Figure 5.  Brainstorming session with domain experts. 

 

 
Figure 6.  Game Seeds© cards, used as input for the brainstorming method. 
The visual representation of concrete game mechanics presented 
constraints that were deliberately imposed to increase the likelihood of 
creative design thinking. 

 

 
Figure 7.  Extreme persona (Dutch), used as input for the brainstorm 
session with domain experts, as a means to create empathy with the end 
users and stimulate creativity during the idea generation process. 

 

In our study, the personas resulted from the insights 
gained in a diary study that preceded the brainstorming 
session. In the diary study, eight households with 
adolescents were selected to report on their behaviour and 
experiences with Monkey Tales©, an educational game for 
training mathematics [33], for a period of two to three 
weeks. The results were summarized in ‘extreme’ personas 
that enlarged the players’ general characteristics and 
reported in an exaggerated way their likes and dislikes, the 
media rules of the household, their game preferences and 
experiences. For an example of such an extreme personas 
(in Dutch), we refer to Figure 7.  

The advantages of brainstorming with extreme inputs 
that are based on evidence-based personas are twofold. 
First, personas have been found to provide a powerful 
means to communicate relevant user characteristics to help a 
product design team to empathize more with the envisioned 
end-users [2], [10], [40].  Secondly, the power of the 
reflection on extreme stimuli has been recognized as 
showing great promise to increase the creativity during idea 
generation phases in user-centred design [6], [7], [19]. 

3) Procedure 
The procedure consisted of three rounds of 

brainstorming in pairs followed by evaluative, plenary 
discussions of the value of the ideas. After each 
brainstorming and discussion round, new pairs were formed 
and a new round of brainstorming and evaluative discussion 
was started. In each round, the dyads received a new 
combination of input materials, including a persona, five 
randomly assigned game mechanics and a new educational 
topic.  

In total, the brainstorm lasted approximately two hours 
and 30 minutes.  

B. Results  
The brainstorm session with domain experts generated 

28 ideas that reflected three different types of educational 
mini-game concepts. The first category concerned the 
‘Matchers’, characterized as those mini-game concepts in 
which players are challenged to combine several related 
things such as words, numbers, images or topics. The 
majority of the game concepts generated during the 
brainstorm session could be classified as a Matcher. The 
second category encompassed the “Sorters”. These concepts 
shared the common idea that things can be ordered on a 
timeline or map. The third main category of game concepts 
revolved around Multiple Choice (questions). It should be 
noted, though, that some game concepts could not be 
classified into one of these three aforementioned game 
categories. In sum, the analysis of the game concepts 
revealed the following classification: a) Matchers, b) 
Sorters, c) Multiple Choice and d) Others. 

The constraints of this article do not allow us to 
elaborate upon each single idea that was generated during 
the brainstorm. Consequently, we will select one game 
concept for each category and discuss it in more detail. 
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1) Matchers 
In total, the brainstorm session resulted in 16 Matcher 

game concepts. To exemplify this, we will report upon the 
‘Snowlines’ concept. Figure 8 shows the concept drawing as 
it was sketched and presented during the brainstorm session. 

The idea of ‘Snowlines’ is that by 
snowboarding/skating/skiing through the gates the player 
needs to select the words or items that are related to each 
other. There are several routes that are allowed/correct; 
some are more optimal than others and by choosing or 
combining the right gates, more or less points can be 
collected. The learning concept relies on the ability to group 
similar words, items, topics, verb conjunctions etc. The 
underlying game mechanic is based on selection and 
grouping. For this concept, one might think of additional 
features to enhance the playability, such as doing tricks in 
between two gates.  

2) Sorter 
Four Sorter game concepts were generated. One of these 

Sorters was the ‘Character-Map Exploration’ game, 
depicted in Figure 9. In this game concept, players would 
receive an inventory of characters, of which some are 
locked, and some are not. The players would then need to 
interview these characters to get to know them. Based on the 
information revealed by the characters, players would be 
able to place the characters on the correct spot on the map. 
According to the domain experts, linking characters and 
their items with the corresponding country and locating this 
country, the players might eventually learn about historical 
people, their stories and locations. 

3) Multiple Choice 
The brainstorm session resulted in two multiple Choice 

game concepts. Figure 10 shows the concept sketch of one 
of these, namely the ‘Save the Princess’ game. The game 
concept resolved around the challenge of saving a princess 
and finding your way through a labyrinth. By choosing the 
right door/way, the player would select the correct answer. 
Behind the wrong doors/answers, there is the risk to be 
confronted with deadly monsters. Everywhere in the 
labyrinth the player might engage in finding clues and hints 
to help find the correct way.  

4) Others 
Six concepts could not be classified in one of the 

categories above. Examples were the ‘Search the 7 
Mistakes’ in which players had to select things that are 
wrong in an image, and the ‘Draw and Guess’ game concept 
in which players would have to guess the specific word 
from his or her teammates’ drawings. These two game 
concepts are represented in Figure 11.  

 
 
 

 
Figure 8.  Concept sketch ‘Snowlines’, a Matcher game concept. 

 

 
Figure 9.  Concept sketch ‘Character-Map Exploration’, a Sorter game. 

 

  
Figure 10.  Concept sketch ‘Save the Princess’, a Multiple Choice game. 

 

 
Figure 11.  Concept sketches ‘Search the 7 mistakes’ (left) and ‘Draw and 
Guess’ (right). 
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V. DISCUSSION 
A variety of ideas were generated during the 

brainstorming session with domain experts and during the 
co-creation workshops with end-users, showing considerable 
promise on the basis of which both fun and effective 
educational mini-games can be designed.  

The results of the co-creation with end-users point 
towards two directions that can be chosen in the design phase 
of educational games for language learning. On the one 
hand, the participants considered the potential of games for 
formal language learning that resembled the definition of a 
mini-game. It should hereby be noted that these formal 
language-learning exercises were related to learning 
vocabulary; none of these game concepts dealt with 
grammar. It is unclear, however, whether this is the result of 
a lack of interest or the adolescent participants’ lack of 
capability to consider grammar-related game concepts. On 
the other hand, when it comes to language as 
communication, the participants preferred more complex 
games with a narrative, which confirms that games can be 
used as a medium to create a need for the language learner to 
accomplish objectives that lie outside the language itself. 
Nevertheless, many of this type of game concepts resembled 
existing games. It is not clear whether this fixation upon 
existing game concepts resulted from methodological 
decisions, the participants’ characteristics, or from the 
combination of both aspects. In order to potentially be able 
to answer this question, we would advise future research to 
link the participants' gaming history and pre-existing 
preferences to the creation of game concepts in co-creation 
sessions and experiment with a wider variety of idea 
generation techniques. 

Secondly, when it comes to the ideation of mini-game 
concepts that can be used for several exercises in a variety of 
instructional domains other than language learning only, the 
results suggested that Matchers, Sorters and Multiple Choice 
game mechanics are most promising to be included in 
educational mini-games. We are convinced that the generic 
character of these game concepts may bring an important 
advantage for game developers or publishers who want to 
wisely invest in educational mini-games.  

There are some issues that remain unsolved, though. For 
instance, it is not clear why the brainstorm session mainly 
revealed Matcher concepts. At this point, it is unclear 
whether this is due to a lack of a better classification, or 
whether it is just easier to generate ideas about Matcher 
game concepts; or if there are even other reasons involved. 
Moreover, it should be noted, that the categorization of 
Matchers, Sorters and Multiple Choice educational game 
mechanics does not differ that much from the classical e-
learning approaches that also typically rely on matching, 
multiple choice and sorting. In this context, our results 
clearly indicated that the ‘packaging’ of the exercises 
provided the mini-games with an additional layer of fantasy 
that increased the game experience (e.g., story, characters 
and missions. 

 

Another issue with respect to the brainstorm session with 
domain experts concerns the usefulness of the input 
materials, i.e., the personas, the Game Seeds© and the 
instructional examples. To our knowledge, there is no 
previous work in which the combination of these input 
materials have been employed. Consequently, it is unclear 
what the effect is of the methodological decisions upon the 
brainstorm outcome.  

The last issue of our discussion is relevant for both the 
co-creation and brainstorming session. It should be stressed 
once more that the results were not intended to represent 
finished game concepts or concrete design guidelines. The 
results provide the design team with more insights into the 
users and their preferences, information that should be 
complemented with for instance the insights revealed 
through contextual observations. When the design team 
understands the users and the context of use, inspiration can 
be drawn from the created artefacts (co-creation workshops) 
and presented sketches (brainstorm session) in the further 
development from low-fidelity to high-fidelity prototypes. 
As the ISO 9241-210 human-centred design process 
prescribes, phases of development and human-based 
evaluations should sufficiently iterate in order to optimize 
the end product. Hence, the designers can put their own 
expertise in developing the designs, being inspired but at the 
same time not limited by the artefacts that were created 
during the brainstorm and co-creation sessions. The design 
team should hereby acknowledge that the products have to 
be re-evaluated in several iterations by directly involving the 
stakeholders, i.e., the end-users in the first place.  

VI. CONCLUSION AND FUTURE WORK 
This article reported upon two conceptual design sessions 

in which a human-centred approach was followed to gather 
requirements and inspiration for the design of mini-games 
with educational purposes tailored to adolescent learners. 

Firstly, co-creation workshops were held with 
adolescents in order to reveal their ideas, needs and 
preferences with regard to video games for language 
learning. The results showed a divide between the concepts 
for mini-games that were oriented towards formal language 
learning (e.g., exercises on vocabulary) on the one hand and 
video games that were based on communication with others 
(players or in-game characters) on the other.  

Secondly, brainstorm sessions were held with domain 
experts, including game designers/developers and 
educational experts, to generate ideas and gather 
requirements for the design of mini-game concepts with 
educational goals. The results revealed a categorization of 
educational mini-game concepts with sufficient potential to 
be both fun and efficient, including Matchers, Sorters and 
Multiple-Choice concepts. The Matchers seemed most 
promising, not only did this category generate most ideas, it 
also turned out to be most promising to be applied in a 
variety of educational programs ranging from mathematics to 
language learning, geography and history.  
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To conclude, the two conceptual design sessions 
described in this article resulted in a divergence and 
multitude of rich ideas. Nevertheless, more design iterations 
are needed to evaluate these ideas by making choices in 
terms of the most promising ideas. By no means are the 
conceptual design sessions imposing final solutions. As 
described by the ISO’s human-centred design process, more 
iterations and empirical evaluations are needed in the 
subsequent detailed design and development phases. 
Consequently, future work should focus on the next human-
centred design steps and report which design decisions are to 
be taken to realize successful educational mini-games that 
are tailored to adolescent learners; mini-games that reconcile 
both entertaining and educational goals.  
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