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Abstract: This paper presents an electronic system for tracking students’ attendance. 

“BeHere” was implemented at Subotica Tech – College of Applied Sciences, introducing 

gamification elements into class attendance tracking. Given that the first year of their 

studies in higher education is the most crucial time period, it is vital that students are 

motivated to attend classes regularly. Class attendance is frequently seen as the prime 

marker of students’ persistence: lower attendance indicates a higher risk of dropout. The 

gamification module of the system is used to improve student engagement, motivation, 

attendance, and academic performance. Based on the research results, it is evident that the 

tested gamification module motivated students to attend classes more regularly during the 

2018/19 school year as compared with the previous year. 

Keywords: higher education; class attendance; gamification 

1 Introduction 

Setting out on an academic career poses a serious challenge for students, 

especially considering the significant changes from secondary school to university 

[1]. Their adaptation to the novel circumstances in the first year of higher 

education is vital [2]. Class attendance is frequently seen as the prime marker of 

students’ persistence and results, while absenteeism is taken as an indicator of the 

risk of dropout [3, 4]. In this regard, according to [5], there is a great need for 

motivating students through “an ethos of attendance” as a means of integrating 

first-year students into academia. 
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Bruinsma and Jansen stated [6], “the first year is especially important as it serves 

as an orientation to the remainder of the study and selects those students who are 

willing to persist”. 

There is a wide spectrum of factors influencing the students’ successful adaption 

to the university lifestyle and their academic achievement during the first two 

semesters. On the one hand, factors such as the individual student’s age, gender, 

motivation, and personality, as well as previous (secondary school) performance 

and efficient study techniques must be taken into consideration. On the other 

hand, academic aspects including the study programme structure, curriculum 

design, educational environment, integration activities and social inclusion must 

also be taken into account [7]. 

Numerous studies have been conducted into this issue and the central conclusion 

is that there is a considerable correlation between regular attendance and study 

results [4, 8, 9]. Halpern [10] explored the relationship between going to classes 

and passing exams using correlation analysis and determined that a significant 

moderately positive relationship exists (r=0.50, p<0.001). Further, Halpern 

examined whether or not the effect of attendance on academic achievement is 

causal by applying regression analysis. In Halpern’s view attendance has a 

significant positive effect (r=0.40, p<0.001). 

There are also, however, authors who express their doubts regarding how 

attendance will affect the study results. To name just one example, Eisen et al. 

[11] studied the issue of the importance of attendance versus academic 

performance among second-year medical students. Based on their results they 

deduced that not going to active and engaging lectures did not negatively affect 

the results. In order for informed policy decisions to be made, there is a need for a 

close examination of the effect of attendance. The debate mostly revolves around 

whether or not it is the task of the higher education institutions to regulate 

attendance, e.g. by defining minimum attendance requirements. Several studies 

highlighted that students may not oppose interventions; in fact, they are likely to 

see these regulations as indications of care and paying attention to the university’s 

side [12]. However, certain authors may not agree. St. Clair [13] offered 

arguments against compulsory attendance, her reasoning being that the currently 

offered studies do not provide enough justification for such policies. Further, she 

argues that other, also significant factors influencing study success are thereby 

disregarded. The goal, in her view, is that students should wish to attend, instead 

of forcing them to sit in classes through stark regulations. Students should feel 

being in control, which would, in turn, stimulate them to attend regularly. 

Educators still, by and large, expect their students to be present in class. The 

general assumption is that students will fail to make advancements in knowledge 

acquisition and comprehension of the study material if they are not in the class so 

as to enjoy the classroom experience. However, it must be taken into 

consideration that those young people studying engineering technologies today 
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have grown up in a starkly different learning environment if compared with the 

classroom of two decades ago. The way they access information and use digital 

media means that the students have almost instant access via the Internet. The 

question arises whether or not students will react to this greater connectivity in the 

same way as to the “older” teaching methods. Modern technology enables current 

students to learn, access information and interact with their peers even if they do 

not share the same physical space or visit the library in person. In short, the 

students of today simply do not have the same need to actually be sitting in their 

classes just so they could be successful. 

Consequently, one may ask why it is that, given access to all digital learning 

resources, students are still ‘tied’ to the classroom? In order to be able to answer 

this question, it must be acknowledged that apart from an altered learning 

environment, today’s engineering students need to gain new technical skills in 

order to hold successful jobs in the engineering field. Today’s tasks require 

technical engineers to have technical skills and problem-solving skills, as well as 

communication skills, critical thinking and commitment skills. These skills can 

only be acquired within the classroom, in active learning environments such as 

project or problem-based learning. 

2 Motivation through Gamification 

This section highlights the motivational options which help in stimulating students 

to spend more time voluntarily in their classes and actively participate in their 

education. At Subotica Tech – College of Applied Sciences, the lecturers take 

different approaches in order to reward the students’ continued attendance. The 

main approach is that students’ absence has to have negative consequences. The 

class requirements do not include ‘rewards’ for actually attending and actively 

participating, only ‘punishment’ for missing the classes. Some professors believe 

that it is the students’ responsibility whether or not they wish to attend lectures. 

These educators do not track student presence, the class requirements also do not 

indicate any negative consequences for either attending or missing classes.  

If one feels ‘motivated’ it refers to the inherent urge to take action. Thus, if a 

person feels no stimulation towards taking action, they are likely to be seen as 

‘unmotivated’. The greater the student’s motivation towards learning, the greater 

the likelihood that the student will engage in classes, which also means that the 

student has a greater chance of acquiring new knowledge. 

People experience various types of motivation, while there are also different levels 

and orientations of these motivations. For instance, a given student may feel 

exceedingly stimulated to write homework simply because he or she is curious 

and interested. However, this motivation may also be due to their drive to prove 

themselves to their teacher or parent. Another form of motivation may be the fact 
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that the student is aware of the potential usefulness or value of the new skills to be 

learned. 

In Self-Determination Theory (STD) Deci and Ryan presented a great number of 

motivations driving behaviour and performance [14]. For the purposes of this 

study, the present authors have use STD’s elucidation of motivation processes to 

build our own system. STD define the continuum of four types of motivations 

(Figure 1). 

 

Figure 1 

Types of motivation 

Intrinsic motivation is, as the definition suggests, “doing something because it is 

inherently interesting or enjoyable”, while extrinsic motivation means “doing 

something because it leads to a separable outcome”. 

Educators have become more and more aware of the significance of intrinsic 

motivation [15]. Given that intrinsic motivation is likely to lead to high-quality 

learning and creativity, it is vital for those factors and forces that foster as opposed 

to hampering it. 

Extrinsic motivation, though, is no less crucial and must, therefore, be thoroughly 

understood by educators. Not all lectures and activities are instantly seen as 

‘interesting’ or ‘enjoyable’, so students must be enticed and engaged by various 

the extrinsic motivation techniques [16, 17]. 

Gamification is defined as using game elements and game design techniques in 

non-game contexts. The overall goal is to integrate intrinsic motivation with 

extrinsic motivation so as to trigger students’ engagement and motivation to 

participate actively [18]. Numerous studies highlighted the positive learning 

outcomes of using gamification [19], though, there are also papers that presented 

mixed results or even negative effects [20]. 

The gamification module created by the author’s implements points, badges, and a 

leader-board (PBL) as game elements in the rewarding system. The aim is for the 

student to receive feedback from the educator in the form of these elements, which 

will make them more aware of their advancement and active participation in their 

own learning process. The PBL system also serves as a method of comparison for 

each other’s achievement. The following section outlines the application of 

gamification in the system tracking class attendance. 
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3 Presentation of Electronic System for Tracking 

Attendance 

Tracking attendance is a crucial activity on all levels of educational institutions, 

from elementary school to university. The teacher needs to be able to trace the 

classroom presence as well as activities of any given student. If a particular class 

is attended by a large number of students, the teacher would generally resort to the 

age-old method of roll call and marking attendance on paper. However, this is 

both tedious and time-consuming, thus a novel method of tracking attendance has 

to be introduced. 

In this section, we present an electronic system with the task to automate the 

tracking of class attendance. Automation is vital since it ensures the fact and 

efficient task performance. The task itself is anything but trivial. The teacher 

spends (in fact, ‘loses’) a considerable amount of valuable teaching time on 

recording class presence. After having recorded who is present in a given class, 

the teacher must then archive the collected data along with the other class 

information. Without digitalization, trying to trace the overall class activity of a 

single student becomes quite a challenge, and manual data input is even more 

time-consuming. The time needed for tracking and evaluating class attendance 

only increases with the rising number of students in a group or on a specific 

course. 

Electronic tracking of class attendance enables the teacher to quickly generate an 

attendance report for an individual student on a given course. The data is stored in 

a database, which can be accessed by teachers, institutional management, as well 

as in certain cases the students themselves. The teacher may use the gathered data 

to influence the educational process. 

Management of a given educational institution may analyze the data on class 

attendance and make the following deductions: 

 which course has an attendance problem – a piece of information that may be in 

relation to the quality evaluation of the given course;  

 the rate of student number fluctuation; 

 whether or not the classes are held as indicated in the official class time table. 

Generating an attendance report enables the teachers and/or management to 

quickly find ways to identify and remove the causes for low attendance. Subotica 

Tech – College of Applied Sciences almost regularly experiences a dissipation 

rate of about 25%, with a quarter of its students ‘disappearing’ by the start of the 

January exam period. There is a considerable need for a system that could offer 

daily feedback on student attendance, i.e. absenteeism, so as to detect those 

students who are likely to constitute the 25%, and identify the causes for the 

‘disappearance’. One of these causes insufficient pre-knowledge in students, 
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which makes it difficult for them to follow the classes. A further cause is that 

college students come from vastly different educational backgrounds, from a wide 

range of secondary schools that may not be compatible with the technical profile 

of the College. Thus, it may happen, for instance, that high school students from 

the Medical secondary school or Chemical Vocational school actually enroll in 

Subotica Tech, but lack satisfactory background knowledge in the technical-

technological field studies to be able to successfully complete this technical 

college. All parties would benefit from a system that would allow the 

identification of the missing background knowledge and opportunity through, e.g. 

short courses to attain the level of the general class so as to include these students, 

too, in the successful educational process. 

3.1 Hardware Modul 

Prior to realizing this project of an electronic attendance tracking system, a 

number of similar systems were analyzed. This paragraph details the features and 

possibilities offered by these analyzed systems, as well as the method of 

identification they use. At Texas State University a web application is 

implemented for displaying a given individual’s campus activities. Identification 

happens via ID card and card reader [21]. The second example is the ‘Creatrix 

Campus Attendance Management System’, which includes not only student 

identification in the different classrooms where they listen to lectures (and engage 

in different learning activities), but also analyzes the movements and activities of 

an individual student. Based on the pattern of activities, i.e. times of absence, the 

system automatically suggests various measures to improve the situation, setting 

attainable goals for those students, all aimed at motivating the individual to attend 

classes regularly [22]. Northern Arizona University uses an RFID method for 

student identification. The ID process happens via card readers that are installed in 

the lecture halls where the students attend the lectures and in locations where they 

engage in other educational activities (classrooms, computer science laboratories, 

etc.). This enables fast and efficient identification even for large numbers of 

students [23]. 

The implementation of the previously described systems incurs considerable costs. 

The proper operation of the system requires the installation of card readers in all 

classrooms, distribution of cards among students and the creation of a central 

information system that stores and displays information (i.e. server with a 

database). The overall cost of implementing this tracking system at Northern 

Arizona University was close to $ 85.000. During the design process of the class 

attendance tracking system for students at Subotica Tech, the following 

requirements needed to be met: all the main functions had to be included - 

tracking attendance, recording and displaying information on the presence, 

moreover, the system needed to be inexpensive both in terms of realization and 
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maintenance. This goal was achieved in the following way according to the 

scheme on Figure 2: 

 attendance identification happens via smartphone, thereby eliminating the costs 

of ID, NFC or RFID cards; 

 identification is confirmed by a microprocessor system whose cost does not 

exceed €30. The device is small, easy to carry into class and is functional in 

classrooms without Internet access, as well; 

 free software solutions were found for the webserver and database server.  

 

Figure 2 

Block scheme of the system 

The electronic class attendance tracking system is composed of several units:  

Android application. The student can log in via an Android application for a 

mobile phone, which identifies him or her. Identification is easy, it is a simple 

click on a button. As soon as the application sends the student’s data to the 

Arduino system, the user receives confirmation on successful identification. The 

application only sends basic information, most importantly, the student’s index 

number. Detailed user information of the student to be identified is entered during 

the primary installation of the application and cannot be altered later (Figure 3). 

Arduino platform. The characteristics of the Arduino NANO microprocessor 

platform are as follows: 12 digital inputs/outputs D2-D13; 8 analogue inputs A0 ~ 

A7; 1 TTL serial port - RX / TX; 6 PWM port; uses Atmel Atmega328P-AU 

microcontroller (Figure 2). The Arduino and the mobile application communicate 

via Bluetooth connection using a HC-05 module (Figure 3).  

Desktop application for controlling Arduino via microprocessor (Figure 4). An 

application has to be installed on the teacher’s PC which can control the Arduino 

platform. The process of attendance tracking is described below. 
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Figure 3 

Mobil application interface and Arduino and Bluetooth module 

The Arduino microprocessor is connected to the teacher’s PC through one of the 

USB ports, and the teacher runs the application, enters the relevant data (select 

teacher’s name and course title), then the PC initiates the connection to the 

Arduino. After clicking on the Start button, triggers the process of tracking student 

attendance. The system then makes connections with all the applications running 

on the students’ mobile devices until the teacher clicks on the Stop button.  

The students run the application on their own mobile devices and by clicking on 

the button, start log on to the system. Given that Bluetooth connection can only 

happen between the two devices at the same time, the link between student mobile 

devices and the Arduino occurs sequentially. The time required for identifying 

each student is approximately 1 second. Prior to the identification process, it is 

necessary to pair the students’ mobile devices with the Arduino system. This is a 

short procedure that is performed only once, at the start of the semester.  

Once the teacher’s PC successfully receives the data, the students’ names are 

listed. By clicking Stop, the teacher discontinues the process of tracking 

attendance. By clicking Upload, the collected data is sent to the server application. 

The desktop application is both fast and easy to handle.  

 

Figure 4 

Desktop application 
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The system is capable of identifying up to 60 students (i.e. their devices) in one 

minute if located within a radius of 10 meters. The relatively limited range of the 

Bluetooth connection prevents students from cheating the system by trying to 

confirm their presence from any other classroom except where the class is held, 

even within the college building. Due to privacy issues, the students’ names are 

presented here in strike-through marked with a yellow line.  

Web application. The server application’s main task is to receive and store data 

in the database. The application has access restriction, so only the registered 

teachers can log on to the system. After the login, the teacher has access to data 

related to his/her classes. The teacher can select which class attendance data to be 

displayed. The data is presented in a table, where the rows signify the students, 

while the columns are the weeks. At Subotica-Tech one semester is composed of 

15 weeks. Since every course can have either a lecture or exercise part or in 

general, both, this means that the teacher can register attendance at one course for 

one student a maximum of 30 times (twice a week). The next figure (Figure 5) 

shows the table for one class with the students’ names and their attendance in 

weeks.  

 

Figure 5 

Students’ attendance in weeks 

The table shows which week the student was present in class (blue rectangles 

marked with ‘1’) and which week the given student missed this specific class (red 

rectangle marked with ‘0’). With this “table view,” the teacher immediately has an 

overview of how many students attend a specific class, and which weeks they 

attended the class.  

This table is also used for the manual recording of attendance registration: by 

clicking on the red rectangle it becomes blue. This option is important because 

there are cases when the student in unable to register using his/her phone, for 

example, if they forgot to bring their mobile phone to the school, or if the phone 

has no Android OS, etc. This is also the page where the teacher can assign badges 

to the student.   
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3.2 Gamification Module 

The suggested class attendance tracking system automates the process which 

teachers have so far been handling manually as an integral part of their teaching 

activities.  

Gamification, and it’s awarding nature is just one of the methods used in trying to 

motivate students to be more active in their own educational process. The idea that 

was realized in this project was to create a so-called ‘high score list’ (or leader-

board) of ranking the ‘best’ students. The list is formed based on the following 

criteria: 

 Number of class attendances on courses in a given academic year for a specific 

student; 

 Points to be gained through extra tasks that the teacher deems worth awarding 

points for. 

The ‘high score list’ contains the student’s name, the overall points collected in 

the two ways described above (see Figure 6). The badges form a visualization of 

the points given by the teachers for various activities completed by the student. 

The system currently contains nine badges. Each badge has its own defined value 

and graphical representation. The first badge is the ‘bronze badge’ without any 

stars. The next two are also ‘bronze’ ones, yet with stars added. This is followed 

by the ‘silver badge’ and ‘gold badge’ in the same distribution. 

 

Figure 6 

“High Score” list based on the collected points 

4 Research 

The basic hypothesis is that applying gamification increases students' motivation 

to attend classes. Accordingly, the aim is to test the following hypothesis: 

H1: Gamification will increase students’ attendance to classes. 
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In addition to this main hypothesis, the following hypotheses were also stated: 

H2: The leader-board is a motivating element for students. 

H3: Badges awarded for active participation in classes are seen as a motivating 

element. 

Hypothesis H1 will be tested by analyzing the data of students’ regular class 

attendance when their attendance was recorded using the “BeHere” system and 

when their attendance was checked in the traditional way (calling out students by 

name or collecting students’ signatures). 

As stated earlier, Subotica Tech uses the “BeHere” system to record students’ 

class attendance. It was initially used in the academic year 2018/19. The collected 

data served as the basis for testing the hypothesis H1. 

The attendance data forming the basis for analysis was collected among the first-

year students in the autumn and spring semesters of two academic years, 2017/18 

and 2018/19. In both autumn semesters, the course whose attendance was tracked 

was the English language, while in the spring semesters the platform of tracking 

attendance was the informatics course Object-oriented programming. In the first 

year of testing, during the academic year 2017/18, attendance tracking was 

performed in the classic form, by the teacher, through roll call or having the 

students sign an attendance sheet. These students were the control group. In the 

second year of the experiment, in 2018/19, attendance tracking was performed 

using the “BeHere” system with its integrated gamification elements. These 

students formed the experimental group. 

The higher education system in Serbia defines the semester as a study period of 15 

weeks. Based on this, class attendance is recorded both for lectures and practices, 

thus for a given course, the student can ideally be recorded twice a week as having 

attended classes. This leads to an overall number of 30 times during one semester, 

for one course, when the student could be recorded as attending classes. 

The following distribution was drawn up based on how many times they attended 

the classes:  

 Group I – students missed 1/3 or less of all the classes (1/3 of the 30 classes in 

total, including both lectures and practices) during the semester, 

 Group II – students missed between 1/3 and 2/3 of the classes,  

 Group III – students missed more than 2/3 of the overall number of classes.  

During the academic year 2017/18, the total number of students whose attendance 

was tracked was 358 (N=196 for the course English language and N=162 for 

Object-oriented programming). The total number of students whose class 

attendance was tracked in 2018/19 was 340 (N=185 for English language and 

N=165 for OOP). 
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Only the students meeting one of the following criteria were included in the 

process of analysis: a) students who attended at least one lecture, b) attended at 

least one practice, or c) handed in at least one homework project, or taken one test 

during the term. Taking all these into consideration, the distribution of the overall 

student participant number was: 

 during the academic year 2017/18, there were overall 288 students, 14% of 

them female and 86% male (N=160 for English language and N=128 for OOP) 

 during the academic year 2018/19, there were overall 282 students, 17% of 

them female and 83% male (N=150 for English language and N=132 for OOP) 

Table 1 presents the distribution of the number of participants based on how often 

the students attended classes, categorized into three groups as described above: 

Table 1 

The distribution of the number of participants based on how often the students attended classes 

 English language OOP 

 Control group Experimental 

group 

Control group Experimental 

group 

x*<1/3 57 65 45 55 

1/3<x<2/3 66 60 54 60 

x>2/3 37 25 29 17 

 160 150 128 132 

*where x is the number of absences 

One of the requirements during the semester is, in fact, class attendance, for which 

students are awarded a set number of points. For the courses in question, English 

language, and Object-oriented programming, the course coordinators opted not to 

award any points for regular class attendance.  

An independent-samples t-test was conducted to compare the number of absences 

for the control and experimental group based on the number of absences for the 

course English language and Object-oriented programming. The results for each 

of the three groups are shown in Table 2, 3 and 4 for the course English language 

and for the Object -oriented programming are shown in Table 5, 6 and 7.  

Table 2 

Group I statistics for absenteeism less than 1/3 of the total number of the classes for the course English 

language 

 N Mean Std. Deviation Variance 

Control group 57 5.9123 2.9897 8.9386 

Experimental group 69 4.8308 2.7532 7.5803 

t 2.0795 

Degrees of freedom 120 

Critical value 1.98 
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The experimental group students (M=4.8308, SD=2.7532) had fewer absences 

than the students from the control group (M=5.9123, SD=2.9897). The means of 

control and experimental group are significantly different at p < 0.05. 

Table 3 

Group II statistics for absenteeism greater than 1/3 and less than 2/3 of the total number of the classes 

for the course English language 

 N Mean Std. Deviation Variance 

Control group 66 16.0303 2.8337 8.0298 

Experimental group 60 14.9333 2.887 8.3345 

t 2.1509 

Degrees of freedom 124 

Critical value 1.98 

The experimental group students (M=14.93, SD=2.887) had fewer absences than 

the students from the control group (M=16.0303, SD=2.8337). The means of 

control and experimental group are significantly different at p < 0.05. 

Table 4 

Group II statistics for absenteeism greater than 2/3 of the total number of the classes for the course 

English language 

 N Mean Std. Deviation Variance 

Control group 37 25.8378 2.5551 6.5285 

Experimental group 25 24.48 2.2383 5.01 

t 2.1554 

Degrees of freedom 60 

Critical value 2 

The experimental group students (M=24.48, SD=2.2383) had fewer absences than 

the students from the control group (M=25.8378, SD=2.5551). The means of 

control and experimental group are significantly different at p < 0.05. 

Table 5 

Group I statistics for absenteeism less than 1/3 of the total number of the classes for the course OOP 

 N Mean Std. Deviation Variance 

Control group 45 5.8889 3.0616 9.3737 

Experimental group 55 4.6182 2.7182 7.3886 

t 2.1969 

Degrees of freedom 98 

Critical value 1.987 
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The experimental group students (M=4.6182, SD=2.7182) had fewer absences 

than the students from the control group (M=5.8889, SD=3.0616). The means of 

control and experimental group are significantly different at p < 0.05. 

Table 6 

Group II statistics for absenteeism greater than 2/3 of the total number of the classes for the course 

OOP 

 N Mean Std. Deviation Variance 

Control group 54 16.2963 2.717 7.3823 

Experimental group 60 14.9333 2.887 8.3345 

t 2.5878 

Degrees of freedom 112 

Critical value 1.984 

The experimental group students (M=14.9333, SD=2.887) had fewer absences 

than the students from the control group (M=16.2963, SD=2.717). The means of 

control and experimental group are significantly different at p < 0.05. 

Table 7 

Group II statistics for absenteeism greater than 2/3 of the total number of the classes for the course 

OOP 

 N Mean Std. Deviation Variance 

Control group 29 25.8866 2.4105 5.8103 

Experimental group 17 24.3529 2.2344 4.9927 

t 2.1522 

Degrees of freedom 44 

Critical value 2.015 

The experimental group students (M=24.3529, SD=2.2344) had fewer absences 

than the students from the control group (M=25.8866, SD=2.4105). The means of 

control and experimental group are significantly different at p < 0.05. 

Based on the results of the analysis the hypothesis H1 is confirmed with a 

certainty of 95% and a risk of 5%, that there is a statistically significant difference 

between the results of the control and experimental group, i.e. that gamification 

increased students’ attendance to classes. 

The experimental group was asked to complete a survey on gamification as a 

motivating factor in regular class attendance. We used Feedier to design and 

distribute the survey. The participants were informed about (a) the aim of the 

study, (b) the expected workload and (c) the need to have at least a moderate level 

of knowledge of the mentioned service. Also, potential respondents were assured 

of the anonymity and confidentiality of their responses. Attempts to complete the 

survey more than once on the same device were blocked. 
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The survey was distributed among all students of the experimental group (N=282), 

220 of whom managed to complete the survey in full (male: 85%; female: 15%; 

age: M=20). The survey was composed using the guidelines found at [21]. The 

survey results are presented in Table 8. 

Table 8 

Numerical feedback answers about the achievement badges (N=282). (1=completely disagree, 

2=somewhat disagree, 3=cannot say, 4=somewhat agree, 5=completely agree)  

Feedback item 1 2 3 4 5 

I found the badges motivating. 6% 10% 10% 46% 28% 

Badges were disturbing me in my studying. 60% 20% 10% 8% 2% 

Trying to achieve badges affected my 

behaviour. 

1% 18% 10% 40% 31% 

The visual look of the badges was good. 1% 1% 30% 42% 26% 

I was satisfied with the criteria for awarding 

badges. 

1% 3% 15% 48% 33% 

I think that badges motivated me throughout 

the semester. 

2% 3% 20% 25% 50% 

Based on the survey filled in by the students of the experimental group, it can be 

concluded that for most students, the badges had a motivating role in attending 

classes as regularly as possible. The majority of the students responded that they 

found the badges motivating and that they had an effect on their behaviour. 

Furthermore, the majority was satisfied with the criteria and visual appearance. 

Moreover, only a small minority of 10% reported that badges disturbed their 

work. 

Students were given the opportunity to comment on the use of badges. The 

students' comments mostly revolved around the fact that collecting badges was 

like playing a game for them and that the desire to unlock a new badge was strong 

enough to motivate them to attend a class (especially when they needed only a few 

more points until the next badge). However, there were also comments stating that 

while at the beginning it was interesting to collect points and receive badges, it 

became tedious, they became quickly bored and no longer cared about attending 

classes in order to progress in winning new badges. 

For a certain number of students, the badges held no significance and did not 

motivate them to attend classes regularly. The comments of this group of students 

highlighted that they would definitely attend classes because they were interested 

in the subject, regardless of whether or not they received badges regularly. Some 

of them commented that it was too childish to collect badges, that they came to 

classes when it was convenient for them and that they were not too concerned 

about winning some badges or not. 

A certain number of the students believed that it would be much better, in fact, 

more motivating if they were given specific rewards in addition to badges, e.g. in 
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the form of bonus points that they could redeem at a mid-term test or exam. Some 

of the students belonging to the second and third groups by the number of 

absences from classes were satisfied with the possibility that points could be 

obtained through badges which improved their position on the leader-board. 

Students were pleased to be able to trace the performance of their peers through 

the badges and to compare themselves to the others. There were further 

suggestions to consider enabling the students to share their badge status on social 

networks, primarily to show off to their peers, or “tease” those who were ranked 

lower in the number of collected badges. Students also voiced their objection 

because it was not possible to pass the badges into the next academic year. 

The students' views about the leader-board were very polarized. As a motivational 

element, the leader-board either had a weak effect or a highly positive effect, 

which is related to the personal preferences of the students. The students who have 

a competitive nature wanted their name to be ranked highest possible on the 

leader-board. For them, progress in the rankings during the semester was a 

motivating factor, they aimed for the top of the list. The second group consisted of 

students who did not care about ranking. Their views indicated the importance of 

the user's internal motivation for a successful outcome. 

Table 9 

Numerical feedback answers about the leader-board (N=282). (1=completely disagree, 2=somewhat 

disagree, 3=cannot say, 4=somewhat agree, 5=completely agree)  

Feedback item 1 2 3 4 5 

The leader-board motivated me to attend 

classes. 

11% 14% 8% 45% 22% 

The leader-board motivated me to arrive to 

class on time.  

9% 7% 15% 48% 21% 

I was more motivated to attend classes 

every week to do well on the leader-board. 

6% 11% 18% 46% 19% 

A high ranking on the leader-board 

increased my self-confidence.  

1% 3% 15% 56% 25% 

I would find it more motivating if a high 

ranking on the leader-board were rewarded 

by the College.  

10% 10% 37% 33% 10% 

I found the use of the leader-board 

intimidating.  
47% 31% 12% 8% 2% 

Conclusions 

Based on the research results, it is evident that students attended classes more 

regularly during the 2018/19 school year as compared with the students’ 

attendance in the previous year (first year of the experiment). It can, therefore, be 

stated that gamification motivated students to attend classes as regularly as 

possible. Students need to be aware that their attendance at lectures and exercises 

has a purpose, it is not only to satisfy a form. Instead, classes represent a time 
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period that can be spent usefully by acquiring and confirming the knowledge and 

skills necessary for their success during studies as well as in the jobs they will take 

after graduation.  

The proposed system for tracking class attendance automates, accelerates and 

digitizes the collected data and is useful for an educational institution and its 

students, as well. Points of interest include the following: 

Through the gamification techniques and elements, apart from educational success 

(grades), the student is also given an opportunity to show off his or her 

characteristics, skills, abilities, etc. Gamification as a tool is aimed at motivating 

the student to actively participate in his or her own educational process.  

The field of gamification is new and has yet to be fully researched. Motivation, 

both intrinsic and extrinsic, is a key factor in the success of students at all stages 

of their education. There are many motivating methods that could be implemented 

in education. The proposed system can be crucial in providing and encouraging 

students’ motivation. For example: 

 Give students a sense of control: this will allow them to define the priorities 

and to choose how to achieve the goals. 

 Define the objectives: students always know how to acquire points and be 

better ranked on the list. 

 Use positive competition: it can motivate students to try harder, to learn more 

just to be better ranked from the others.  

 Offer rewards: through ranking on the leader-board and collecting badges, 

students get rewards. Those who contribute better, gain reward(s) and better 

ranking. Encouragement is the best way of motivating!  

 Give students responsibility: what will be his/her ranking, which badges will 

stand beside his/her name depends only on how active the student is. The 

transferred responsibility can motivate the student.  

 Make your classes exciting: Students must continuously be active or to attend 

to classes, because he/she will lose the position on the leader-board, or someone 

else will collect more badges.  

 Make goals high, but attainable: Every student is aware of the fact that 

through attendance and contribution in class activities they can achieve a good 

position on the leader-board. 

 Give feedback: The points, the badges and the position on the leader-board 

are the feedback for the student. Through them, the students can see if they are 

doing well, or if they should try to improve something. 

 Track progress: The points, the badges and the position on the leader-board 

present the student’s activity in real-time. 
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 Make things fun: collecting badges and points are some kind of play. 

Competition with colleagues through playing makes this process fun.  

 Provide opportunities for success: the presented system offers two ways for 

improving position on the leader-board. Firstly, the student collects points by 

attending classes. More attendance means more points. For the students who 

prefer different ways of learning, for example through the Internet, there is an 

opportunity to earn point simply by being active. This includes participating in 

competitions or doing extra projects, or by being active in class, the student can 

compensate for points that were lost by not attending every class. 

The presented results and analyzes fits well in the field of CogInfoCom based 

education [25] and raises many of its applications in a variety of related research 

such as human-computer interfaces [26] and virtual or augmented reality 

supported learning [27, 28] or serious games and team based collaborative 

education [29-32] or cognitive abilities [33-37] for example. 
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