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Abstract. In this paper we present a novel method of navigation in an educa-
tional system based on game mechanics levels. We propose a concept called 
rooms. More precisely, we introduce a navigation based on personalized rooms 
as a part of gameplay design. The room is represented by a set of items (learn-
ing objects) selected adaptively. Its main purpose is a presentation of the rec-
ommended items in a series of small sets, which supports activity of the stu-
dents. In gameplay design we focus on supporting of students’ motivation what 
is the key to increase students’ activity. We evaluate our approach using mobile 
version of an adaptive learning system ALEF in software engineering domain.  
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1 Introduction and related work 

Important problem in domain of education is a low motivation of students associated 
with a low activity of students. In accordance with the fact that motivation is the 
source of any human activity [2], it is necessary to supporting it. Gamification by 
Zichermann and Cunningham can increase students’ motivation until to 40% [11]. 
The concept of gamification is not new [11]. Many systems use different mechanisms 
such as leaderboards, points, levels or badges to support a motivation of users [3].  

The idea of levels is used in several educational systems. Even though with differ-
ent forms such as status of student or a level of a game [8], its main idea is always the 
same – a progress of the student [3], [11]. Level, as a status of the student, expresses 
the position of the student in the system [8]. This type of the level is used also by an 
educational system Moodle [6]. The second form of the levels represents typical le-
vels in the games. In this case the content of system is organized into smaller units 
called levels. One of the systems that use both types of levels is a system Memrise. 

Another way how to increase the activity of the students is personalization. Perso-
nalization can cause an increase in students’ satisfaction [5], what is associated with 
an increase in students’ activity. One of the most popular ways of personalization is 
personalized recommendation. The recommendation aims to simplify and streamline 
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3 Evaluation 

We integrated our method of navigation in the recommended items into the mobile 
version of Adaptive Learning Framework ALEF [1] (aleftng.fiit.stuba.sk). ALEF is 
used by students during the semester as their preparation for entry tests in the course 
of Software Engineering. It contains a set of questions for every week selected ma-
nually by a teacher based on the identification of concepts that are taught that week.  

We realized a three-week experiment with 250 students. We divided students into 
two groups based on the activity of students in the system before the experiment and 
on their study results aimed to make the groups equivalent. Students in the control 
group worked with the original version of ALEF and students in the experimental 
group worked with a new version of ALEF with implemented personalized rooms. 
We monitored students' activity expressed by the interactions of students in ALEF. 

After the first week of the experiment we provide a questionnaire for students to 
determine if personalized rooms did not cause some problems. This questionnaire was 
answered by 64 students (44 from experimental group and 20 from control group). 
Depending on the results of the questionnaire we can state that our method reduces 
the number of students for which number of items in the system was causing frustra-
tion by 21% what is a significant result (H0: The percentage of students which said 
that the number of items in the system caused frustration is same for both groups; 
Mann-Whitneyho U test; p = 0,03412; p < 0,05 - H0 is rejected). The second interest-
ing result of the questionnaire is that up to 86% of students with personalized rooms 
said that this version of ALEF is better than original version of ALEF.    

After three weeks of the experiment we observed 124 active students (61 in control 
group and 63 in experimental group), 21 674 of students’ logs in the system (includ-
ing 8580 interactions with learning objects) and 37 comments. Our results show that 
our method increased activity of students (activity = number of interactions with 
learning objects). The number of interactions in the experimental group was higher by 
8% compared to control group. However, this result was not significant.  

Despite this our method was able to significantly increase the proportion of interac-
tions to the logs (H0: The proportion interactions / logs is same for both groups; 
Mann-Whitneyho U test; p = 0,00548; p < 0,05 - H0 is rejected). It means that our 
method increased the percentage of the activity that consists of answering to items to 
total activity of student in the system. Total activity is equivalent to logs and includes 
interactions with the questions and also the display of a question or correct answer to 
a question. Another interesting result was a significant increase of comments in the 
system, while students in the control group added the 7 comments, students in the 
experimental group added 30 comments (H0: The amount of added comments is same 
for both groups; Mann-Whitneyho U test; p = 0,0463; p < 0,05 - H0 is rejected).   

The last result is a significant reduction of the interactions of type "I do not know" 
by 67,81% (H0: The number of interactions of type "I do not know" is same for both 
groups; Mann-Whitneyho U test; p = 0,03412; p < 0,05 - H0 is rejected). This type of 
interaction is recorded as explicit feedback from the students by clicking on the button 
“I do not know”. This result means that our method motivates students to solve ques-
tions and not only click on some button to see the result. This difference is due to 



calculating the actual score in room. Students get higher score for answering question 
(correct or incorrect) than clicking the button “I do not know”. 

4 Conclusions 

The goal of our work is to support activity of students. For this purpose we proposed 
a method of navigation within items (learning objects) based on a distribution of rec-
ommended items into the rooms. We evaluate our method through an experiment with 
two groups of students (experimental condition = mobile ALEF + adaptive rooms and 
control condition = mobile ALEF without rooms). The results show that our method 
increase activity by 8%. Our method also significantly decrease number of students, 
who said that the number of learning objects in the system caused frustration. Another 
significant result is increase in proportion logs / interactions and number of comments 
in the system. The last significant result is reduction of the interactions of type "I do 
not know" by 67,81%.  
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