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Abstract 

Given the evidence for a new generation 

of users – the digital natives, an examina-
tion of the factors that impact upon their 

social and learning behavior, seems war-

ranted. In addition to these changes in 
learning habits, we should pose the ques-

tion whether this generation lacks a new 

form of teaching to  meet their needs. We 

therefore designed a concept for a course 
using game-based learning elements to 

improve students’ information literacy in 

knowledge representation. 
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1. Digital Natives & the Knowledge 

Society 

In this paper we shall examine the learn-

ing behavior of digital natives and focus 
on the issue of how they can be taught 

information literacy. To answer this ques-

tion, we begin by taking a closer look at 

the characteristics of digital natives. The 
traits of a digital native do not only affect 

the online environment but also their so-

cial life and their learning and study hab-
its [1]. 

Born into a digital world and having 

grown up in an environment dominated 

by technology, the digital natives are in-
ured to obtaining their desired infor-

mation whenever and wherever they re-

quire them. This is caused by the fact that 

mobile phones – especially smartphones 
–, laptops, the Internet and so forth are 

integral parts of their everyday life [2]. 
The new generation does not only have 

an excellent and permanent access to in-

formation, but is also connected to friends 

and acquaintances all over the world 24/7. 
Moreover they stand out in terms of their 

multitasking skills. Handling a lot of in-

formation and social software on time 
there is an increased requirement for the 

ability to cope with several tasks simulta-

neously, which has been nearly perfectly 

adopted by the young grown-ups. 
To go into detail this generation likes 

to be challenged e.g. to discover infor-

mation and to improve their state of 
knowledge in the form of interaction with 

fellow students. On account of that they 

have a high interest in computer games 

which additionally offer them the possi-
bility to exchange with others [2].  

What does this mean for their learning 

behavior and which effects does it have 

on didactics and educational systems? We 
can state that “today’s students are no 

longer the people our educational system 

was designed to teach” [1]. Because of 
their massive interaction with new media 

the students get easily bored by the tradi-

tional teaching methods [3]. Keeping the 

traits of the digital natives in mind, we 
can assume that teamwork and challeng-

ing tasks in which they can creatively 

find their own ways to the answer would 

fit the needs of the new generation. They 
are not interested in ex-cathedra teaching 

where the approach is predetermined. In-

stead, they have a great desire to explore 
the procedure of finding a solution on 

their own in collaboration with their fel-

low students [2].  
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As a part of the knowledge society the 

digital natives take up an important role 
because they have a high affinity con-

cerning information and communication 

technology (ICT). Growing up in a digi-

tally and technologically well-appointed 
world entails that this generation has a 

readiness of mind when handling new 

technologies and online offers. Granted, 
the ICT infrastructure and the correct 

ways of coping with it are significant el-

ements, but as a person in a knowledge 

society we nevertheless have to be infor-
mation literate and the aims of infor-

mation literacy go far beyond ICT skills. 

Information literacy includes search 
competency, the ability to represent 

knowledge, as well as social, ethical and 

legal awareness of dealing with infor-

mation. Even if information literacy is 
gaining importance on an academic and 

political level, there is still a lack of cor-

responding didactic offers [4]. 

 

2. Gamification in an Educational En-

vironment 

Regarding this new generation and its de-
sires, we designed a complete concept for 

knowledge representation instruction 

based on game elements in cooperation 

with a group of Master students [5]. The 
corresponding lecture to this concept is 

an inherent part of the curriculum for the 

second semester Bachelor students of our 

Information Science and Language Tech-
nology. In this lecture they learn how to 

use knowledge bases like thesauri, classi-

fications or ontologies, how to index doc-
uments with them and how to write ab-

stracts. The lecture focuses furthermore 

on the development, upgrading and sup-

port of such knowledge bases.  
The whole concept is embedded in an 

epic story. This story is divided into four 

acts, each consisting of four quest lines 
for the given 22 topics of knowledge rep-

resentation which were spread equally 

over the different parts: In the beginning 
the 16 involved students who worked in 

pairs started with a fourfold allocation of 

each story thread. But in the course of the 

project it became apparent that such a 
high number of allocations was not nec-

essary to meet a certain standard. Instead, 

each quest line was only assigned to two 
groups. Owing to the high motivation of 

the students, the resulting tasks were of 

high quality leading in some acts to di-

verse versions of the story, where the de-
cision of the student influences how the 

story continues. In order to offer the stu-

dents enough room to develop their own 
ideas, we provided only a little infor-

mation concerning the basic outline of 

each act. In this way the design process 

was very dynamic. To ensure that the 
project and the creativity of the students 

did not totally go off course we used sto-

ryboarding methods [6][7]. This helped 

keep track of the project development and 
guaranteed that the concept matches with 

the preexisting lecture of knowledge rep-

resentation. 
The use of game mechanics is inspired 

by the fact that “games represent an in-

formal learning environment” which is 

based on the great diversity of available 
content types. In this environment the 

students have space to learn actively, ex-

perientially and with a focus on specific 

problems. By this means the student does 
not only study subject matters, but he ex-

periences them. The total involvement in 

the learning process facilitates engage-
ment, enjoyment and effectiveness [8]. 

Similar projects with game-based learn-

ing elements have already shown that the 

concept of a gamified course is successful 
in terms of motivation and learning out-

comes. Examples are Quest to Learn (q2l) 

and the Khan Academy. Quest to Learn is 
a public school in New York City based 

on an innovative learning community. 

The whole curriculum is “a translation of 
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the underlying form of games into a pow-

erful pedagogical model” [9]. Another 
instance of gamification in education is 

the Khan Academy which is a platform 

for interested user all over the world to 

use interactive and multimedia subject 
matters. Therefore there is a combination 

of educational videos and tasks with indi-

vidual adapted degrees of difficulty [10]. 
The investigation of Marina Papastergiou 

authenticates that digital game-based 

learning is more effective in promoting 

students’ knowledge and their enjoyment 
and their interest in comparison to non-

gaming learning environments [11]. You 

can also find models for gamification in 
the university context. The most popular 

example is the concept of Lee Sheldon 

who organizes his seminars as multiplay-

er games. The students must solve quests 
and collect experience points to complete 

the course. The feedback of the students 

and the examination performance show 

that the concept has a positive impact on 
the learning behavior [12]. Ebner und 

Holzinger show similar results concern-

ing the fun factor and the enjoyment of 
learning [13]. They designed an online 

game for a German Master course of civil 

engineering. 

3. Results 

The concept for this gamified instruction 

in knowledge representation is divided 

into two parts: 

First, there is an online platform on 
which the students can do obligatory ex-

ercises. Here they can learn at their own 

pace and check their current level of 
knowledge independently of time and lo-

cation. Furthermore, there are additional 

exercises for students to deepen and im-

prove their comprehension of the various 
lecture topics. All tasks are designed in 

such a way that if the student fails a task 

he can repeat it again and again until he 
passes it. In addition to this, most of the 

tasks are created in such a manner that 

the students immediately get a feedback 
of their work. Similarly to a computer 

game they have to retry the exercise if 

they slip up. By using drag-and-drop, 

multiple choice questions, cloze and so 
forth, the student encounters different 

task types with immediate feedback. In 

order to provide a broad variety of tasks 
there are also exercises where the stu-

dents have to write a short text on a spe-

cific topic and hand it in. These submis-

sions are corrected by tutors, thus there is 
a time-delayed acknowledgement. Never-

theless, the great breadth of tasks has the 

advantage that it increases the variation 
and results in a better concentration while 

also avoiding monotonousness.  

Furthermore, the platform offers sever-

al individual settings to personalize the 
account. Thus the participant has, for ex-

ample, the possibility to set up an avatar 

according to their own preferences. This 

increases the identification with the in-
game character and boosts the affiliation 

to the platform. 

But the concept is not only based on 
the platform. It is accompanied by a spe-

cially structured classroom course where 

the students can ask questions and work 

in teams on exercises. This course also 
integrates game-based elements. There 

are, for instance, tasks where the students 

compete in informative games to demon-

strate their knowledge. Another example 
is that the students get ambitious tasks 

which they have to solve in a permanent 

study group (guild) or in spontaneously 
formed groups. Both team conceptions 

also exist on the platform – the students 

can become a part of a guild to “fight” 

together as well as support each other and 
they can also build so-called pick up 

groups to solve a problem. 
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Fig. 1: In-game characters can be designed as 
requested by the participant regarding gender 
and race (e.g. human and orc). 

 

Similarly to computer games the 

“player” can level up his character by ex-

periencing the story and fulfilling quests. 
The more points he earns and the higher 

his level is the more challenging the tasks 

are. Besides the leveling system, there are 

more game elements realized. The partic-
ipants receive experience points and 

achievements which provide feedback on 

what they have achieved. Moreover, 
those essential elements help the students 

with error recognition and provide them 

at any time with a clear overview of their 

skills and strengths as well as of their 
weaknesses. 

Using a predefined score, we can clear-

ly establish when a student successfully 
passes the knowledge representation 

course (cf. Fig. 2). But at this point the 

adventure is not over. If the student is in-

terested in going on with the story and the 
quests there is an incentive and a special 

treat for him: he can gain a bonus for his 

final examination in the curricular mod-

ule if he completes almost all quest lines 
and side quests.   

 

 
 

Fig. 2: Allocation of the points distributed to 
the level system 

 

With the large offer of tasks and the 

possibility to repeat them at any time, the 

students obtain a good preparation for the 
exam. In combination with the enthralling 

story we hope that the students do not 

practice because they have to, but owing 

to interest and enjoyment of learning. 

4. Outlook 

The project has been announced to the 

second semester students and will be put 
into practice for the very first time in the 

summer semester 2013. In preparation for 

this implementation we conducted a sur-

vey in which we tried to determine the 
students’ general attitude towards games 

and what they think about gamification in 

the context of university didactics in par-

ticular. Our first finding was that almost 
every student is a gamer of some kind (i.e. 

including not only video games, but also 

board games etc.). To quantify this state-
ment, approximately 90% of the students 

in the academic year play games.  Further 

reactions of the students show that most 

of them are interested in the project and 
think that it is rather an exciting and 

worthwhile idea to rework the existing 

didactical model. But we must also men-
tion that around 30 % of the polled stu-

dents have a critical attitude towards the 

concept of game-based learning. They are 

insecure concerning the profitability and 
suspect that this would not be didactically 
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valuable for them. Needless to say that 

the students are free to choose whether to 
participate in the project or to opt for the 

traditional model including teacher-

centered teaching. But one of our aspira-

tions is to convince students that learning 
does not have to be dry and unamusing. 

The projected evaluation during the se-

mester and afterwards will offer valuable 
clues as to whether the concept catches 

on and whether the study motivation and 

results improve or not. 

The aim of the project is not to replace 
traditional concepts but to supplement 

them with innovative technological pos-

sibilities. Therefore the online platform is 
just as important as the in-class lecture – 

they complement another.  

Nonetheless, it is obvious that a change 

in our didactical methods is necessary to 
fit the needs of the digital natives in order 

to increase motivation to learn and, fur-

thermore, that they take delight in it. At 

least the enjoyment of learning is essen-
tially deep-seated in everybody, because 

learning and playing are by nature closely 

connected. This is, for example, evi-
denced by the fact that, in the earliest ad-

olescence, learning coincides with play-

ing [14]. So we are game for some new 

ideas and concepts to motivate the digital 
natives and to return fun to our class-

rooms. 
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