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Abstract 

Asynchronous online discussions are a very important part of every e-learning system no matter who 
moderates the discussion – professor or student. However, ten year long research conducted at 
Zagreb school of economics and management (ZSEM) has shown that students' activity in 
discussions on Learning Management System (LMS) as well as the quality of the discussions have 
dramatically decreased in that period. The situation is similar with the quizzes that are conducted 
through the asynchronous professor-student discussions, which are used to motivate students to 
become more active and learn through the game. This was a trigger to change channels for these 
discussions on the ICT courses and bring it to social networks. In this paper we wanted to analyze 
how the introduction of a new channel close to students in the educational process can motivate 
students to further engage in the course. Firstly, the survey was distributed among 200 students of 
ZSEM, from first year of study to fifth (graduate students) in which students' habits regarding use of 
social networks were examined. The survey results showed that as many as 50% of students spend 
two to three hours a day on social media networks. Since as many as 88% of students often use 
Instagram, and 81% of them would occasionally like to see some teaching content on social networks, 
Instagram was chosen as an additional channel where the asynchronous discussion quiz is shared: in 
parallel on LMS Moodle and Instagram story. Quizzes were presented during two courses: one in the 
junior year and other during the senior year, for two generations. Only 13% of students responded to 
the quizzes on LMS answering 10% of the questions on average, while 39% participated over 
Instagram answering 31% of the questions on average. Junior year students participated more (56% 
Instagram, 16% LMS) than senior year ones (25% Instagram, 10% LMS). Furthermore, female 
students are more active (50% Instagram, 15% LMS) than their male colleagues (29% Instagram, 
11% LMS). This paper shows how education has to adapt to a volatile, uncertain, complex, and 
ambiguous environment (VUCA) in which we live and has to try to adapt the existing materials and 
methods to new generations of students and different groups among them. 
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1 INTRODUCTION 

Online discussions enable the discussion from the classroom to continue in the online environment. 
Various authors in their papers emphasize the important role of online discussion in every e-learning 
system. [1]-[4] One of the benefits of online discussion is that the students can choose the place and 
time that suits them best for a quality discussion. In the paper ''Important Role of Asynchronous 
Discussion in E-learning System'', the authors define the open, that serve as informal communication, 
and closed discussions, that are related to topics from the curriculum and serve to encourage critical 
thinking and discussion among students. [5] In their research, Steimberg et al., mention three types of 
participants - active participants who participate in the discussion by writing posts, passive participant 
who follows the discussion but does not write posts, and students who do not participate in online 
discussions at all. [6] Most communication tools either within LMS, specialized discussion tools or 
social networks, have good analytics that can track participants' activity and engagement. 

In the last 15 years, social networks have been intensively developing, which has generally 
contributed to the development of communication, including in education. [7]-[9] Even though social 
networks were not planned as learning environments they provide a lot of benefits for teaching and 
learning in higher education. Previous research on this topic gives ample evidence on how social 
networks can be used to improve the process of learning among the student population [10]. On the 
other hand, there are papers that show the negative effect of social networks on student's education   
[11, 12], in which they are portrayed as distraction, or security issue or bad influence on student's 
GPA. But then, Alim, Alwagait & Shahzad (2014) found no linear relationship between social media 
usage and GPA score. [13]  



Overall, students around the world show eagerness for social network implementation in formal 
education, but universities are not fast in making those changes, even though they don't lack 
infrastructure and knowledge for implementation of SN in curricula [10]. This research is a small 
contribution in that direction.  

2 ASYNCHRONOUS ONLINE DISCUSSION IN ICT AND MIS COURSE 

Closed discussions between professor-student and student-student are intensively used in the ICT 
and MIS courses taught in the 1st and 7th semesters at Zagreb school of economics and 
management. A special type of closed professor-student discussion are quizzes that serve to motivate 
students through the game to be active in the course. 

The research that was conducted on the ICT course in the period 2008-2020 has shown that the 
activity of students in the professor-student and student-student discussions has drastically decreased 
in recent years. At the same time, the quality of the discussion through LMS decreases, as well as the 
engagement of the students decreases as well. (Fig. 1).  

 

 

Figure 1. Discussions in the period 2008-2020 

On the other hand, most students use social networks intensively. According to a survey conducted 
among ZSEM students, 50% of surveyed students spend 2 to 3 hours a day on social media, and the 
most popular among them is Instagram with an average grade of 4 (Figure 2). That is why we shared 
quizzes that serve to test knowledge to students through LMS discussion as well as through stories on 
Instagram. In the second part of the paper, the results of the research and student activities through 
these two channels will be shown.  

 

 

Figure 2. Usage of social networks among ZSEM students 



3 RESEARCH 

The survey was distributed among 200 students of ZSEM, from first year of study to fifth (graduate 
students) in which students' habits regarding use of social networks were examined. In total, 169 
answers were gathered. For each of the categories (Smartphone, Posting, Story, etc.) a Likert scale 
answers were collected and analysed. Answers to categories Smartphone, and Motivation are 
normally distributed around the central point, most of them are slightly positively skewed, while the 
answers to Streaming and Smartphone categories are very positively and negatively skewed 
respectively. Graphical representation of the answers is shown in Figure 3, and descriptive statistics of 
the results are presented in Table 1. 

 

 

Figure 3. Survey results 

 

 

 Smartph. Posting Story Video Streaming Sharing Comment Insta-mess. Games Motivation 

           

Mean 33,8 33,8 33,8 33,8 33,8 33,8 33,8 33,8 33,8 33,8 

Standard 
Error 

23,9257 12,74127 9,366963 14,97131 28,3926 13,81087 10,72101 3,3823075 14,3715 12,2735 

Median 8 27 32 19 5 23 46 34 30 22 

Standard 
Deviation 

53,4995 28,4903 20,94517 33,47686 63,4877941 30,88203 23,9729 7,56306816 32,13565 27,4444 

Sample 
Variance 

2862,2 811,7 438,7 1120,7 4030,7 953,7 574,7 57,2 1032,7 753,2 

Kurtosis 4,35063 -1,94375 1,532907 -2,5774 4,86631 -1,41878 -2,28742 -1,51468 2,369722 1,96174178 

Skewness 2,072026 0,5255557 1,095733 0,604526 2,2005266 0,679433 -0,50995 0,3335587 1,478834 1,510571 

Range 127 65 55 72 146 74 56 18 80 67 

Minimum 1 7 12 5 1 3 3 26 7 12 



Maximum 128 72 67 77 147 77 59 44 87 79 

Sum 169 169 169 169 169 169 169 169 169 169 

Count 5 5 5 5 5 5 5 5 5 5 

Confidence 
Level(95,0%) 

66,428443
68 

35,3754409
5 

26,00686 41,56701 78,8305082
6 

38,34511 29,76629 9,39078945
1 

39,90168 34,0768344
7 

Table 1. Research results 

 

3.1 Analysis of reach and engagement in quizzes  

Quizzes were presented on two platforms: learning management system Moodle (LM), and social 
network Instagram (SN), in two courses: one in the junior year (ICT) and other during the senior year 
(MIS), for two generations (2020-2021, and 2021-2022). For each student, all the answers were 
recorded, as well as their gender (F: 45%, M: 55%) for later analysis. There were between 7 and 13 
quizzes per class during the semester, and every student was assigned a point in the “Reach” 
category if they took part in any quiz, on any of two platforms. As presented in Figure 4, most active 
group were female students in the junior year (ICT), where 70% of the student population were 
reached in the first research year (2020-2021) through the Instagram (SN), in opposite to the 7% of 
the male students reached in the senior year (MIS) through Moodle (LM). 

 

 

Figure 4. Reach by gender 

 

The teacher assessed the quality of each answer to the quiz by assigning up to 2 points to it. Each 
student was then assigned engagement points as the ratio of quality points earned and the maximum 
number of possible points. The bubble plot of percent of answers and their respective average quality 
is presented in Figure 5, with the number of students represented with the bubble size. 



 

Figure 5. Classification by quartiles for ICT and MIS 

Further analysis of student engagement (Figure 6) pointed out that the female students were on 
average twice as engaged (26%) than their male (12%) counterparts in SN channel. Differences 
among genders in usage of SN were already noted in literature [14]. In addition, LM channel reached 
only 4% of the possible engagement compared to the 38% on the SN. 

 

Figure 6. Engagement by gender 

We analysed the student population with Mann - Whitney test to check whether there is a significant 
differences between the groups regarding academic years, generations or gender for the “Reach” 
variable. Results in the Table 2 show difference among student groups between courses, in the same 
group between years, and different population behaviour genders wise. 

Mann - Whitney U Z-Score p-value result at p < .05 

by Course: -470039 < .00001 significant 

by Year: -109.243 .27572 not significant 

by Gender: -318366 .00074 Significant 

Table 2. Difference among student groups between courses 



4 CONCLUSION 

According to the results of this study, students extensively use their smartphones to access the 
internet, and Instagram is currently their platform of choice for social networking. Furthermore, their 
opinion is that it would be motivational for them to use their preferred platform for learning and 
knowledge acquisition follows normal distribution and it is more accepted than the Learning 
management system that was widely used until a few years ago. Learning content reached up to 70% 
of the student population through SN, while at the same time only up to 20% accessed the content 
using LMS. Student engagement, measured by the quality of the answers, using SN usually 
surpasses LMS by tenfold, confirming that using the more contemporary media yields positive learning 
outcomes. However, differences among students regarding academic year of study and gender were 
found. From the results for both generations it can be seen that senior students participate less in 
quizzes, and female students are more active than their male counterparts. 

This paper shows how education has to adapt to a volatile, uncertain, complex, and ambiguous 
environment (VUCA) in which we live and has to try to adapt the existing materials and methods to 
new generations of students and different groups among them. Bringing knowledge to the platforms 
they use daily can help them with the learning process and can make formal knowledge more 
accessible to them.  

Further research will explore the connection between students’ activities on different platforms with 
their use of social networks and with different components of their grade that are being evaluated in 
ICT and MIS courses at ZSEM.  
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