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Abstract: - E-learning offers great opportunities for education quality improvement in both - the classical teaching 

combined with e-learning, and distance learning. Zagreb School of Economics & Management (ZSEM) is one of the 

few higher education institutions in Croatia that systematically uses e-learning in teaching. Systematically means that 

all courses are developed in e-learning form and that among all courses is used the same LMS (Learning Management 

System) WebCT. School management played an important role in the systematic introduction of e-learning in the 

educational process. At ZSEM we use a combination of traditional teaching methods with intensive use of e-learning. 

Each teacher is required to develop an e-learning course in accordance with default 11 standards developed by the e-

learning group. In this way at ZSEM we currently have about 1,200 students and about 120 advanced e-learning 

courses. Course named Management Information System (MIS) is on the list of obligatory courses for the 7th semester. 

In this paper we will show how to connect all the elements of Course Syllabus with e-learning system: online tests, 

discussions, WebCT activities, exercises, etc. Special attention is given to group projects and ability to project groups 

to jointly discuss, submit weekly reports and to project documentation within the LMS system. The research will show 

whether there is a correlation between the activities of students in a closed discussion among project groups and final 

grade. 

 

Key-Words: - discussion, project, e-learning, student activity, information and communication technologies, learning 

management system, management information systems 

 

1   Introduction 
Since its founding in 2002, Zagreb School of Economics 

and Management (ZSEM) has used a number of 

advantages that carries the introduction of new 

technologies in the process of education [1]-[3]. We use 

hybrid model of education - classical teaching with 

intensive use of e-learning. [4, 5] At ZSEM is loaded 

systematic use of e-learning, which means: [6] 

• E-learning is an obligation for all teachers and 

students. Every professor is required to develop 

his own course in e-learning format by default 

standards and update it regularly. Students are 

required to check all the courses and news at e-

learning system on daily basis.  

• For all courses there is used the same Learning 

Management System (LMS), which is WebCT. 

[7]  

 

     It is very important that the idea of systematically e-

learning implementation was initiated by the ZSEM 

management board.[8] To follow quality of developed e-

learning courses, e-learning group developed standards 

and maintains regular evaluation of all courses offered. 

Also, according to Bologne process, there are also 

regulary maintained semestral evaluations where 

students measure their content with lecturers, courses 

and studying overall. Online evaluations are made within 

LMS WebCT so it is easy to get statystical data and to 

use it in further analysis. Besides asynchronous e-

learning form in educational system, there is also used 

synchronous form (video conference). In that way, our 

students had the opportunity to participate in various US 

and EU experts classes.  

E-learning standards can be divided into three 

groups: static, dynamic and administrator standards. [9, 

10] Currently at ZSEM program we have around 120 

developed e-learning courses. In this paper we will 

analyze the course Management Information Systems 

(MIS), which is among the leading courses in the quality 

ranking of developed e-learning courses with 95 of 

maximum 100 points. Special attention will be at 

dynamic standards. 
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2   Description of the course MIS 

 
2.1 Introduction 

Course Management Information System is a regular 

course at the Zagreb School of Economics and 

Management and is taught in the 7th semester. Within 

this course students get acquainted with the basics of 

information system (IS) and Enterprise Resource 

Planning Systems (ERP). Also, this course develops 

student ability to understand information systems from a 

business perspective within describing information 

systems in small, medium and large companies. 

In the course students are familiar with relational 

databases, object-oriented databases, storage and data 

management, information resources management, 

business processes development and the basics of e-

business. 

     The central part of the course is project of ERP 

systems implementation in the fictitious company. The 

best projects will be presented at a large student 

conference at the end of the semester. 

     We are constantly bringing in a variety of events to 

help motivating students to be more active on the course. 

Though this course, very important part of it is student 

Project. More details about the elements of the course 

grade will be provided in the text that follows. 

 

     At Table 1 is shown Course Syllabus.  

 

Regular  Syllabus Elements  

     Exam 1 12% 

     Exam 2 12% 

     Exam 3 12% 

     Case 14% 

     Exercises 5% 

     Project 20% 

     Class Activity 5% 

     Final Exam 20% 

Additional Activities  

     Student Presentation 5% 

     Forum 1 Activity 5% 

     Forum 2 Activity 5% 

     WebCT Activity  

     Online quiz   

 

Table 1 Course Syllabus 

 

     During semester we predicted 15 lectures.  

 

2.2 Online Exams 
During the semester 3 online exams are held and each 

exam carries 12% of the total grade. The test usually 

consists of 15 questions; each question has 5 possible 

answers - of which only one is correct. Correct answer 

carries 5 points, and incorrect -1 point. (Figure 1) 

 

 
 

Figure 1 Online quiz 

 

     Online exam is held in a computer classroom and 

after the exam students can immediately see their results 

and get the feedback. [11] In order to make students 

better prepared for the mid-term exam, there are online 

simulation exams also. Students can practice and check 

their knowledge using these online simulation exams. 

Since these exams are designed for learning, they can be 

accessed more than once and their duration is much 

longer. In other words, student can for example check 

their knowledge and see percentage of true answers. If 

not satisfied he or she can study more, and after a while 

repeat the same test. There is no limit on the number of 

repeating the test. Unlike regular student group, PTS 

(Part Time Student) students are solving mid-term exam 

remotely. [12]  

 

2.3 Project 
The project is done in groups of 4 or 5 students, and all 

projects are different. Project teams, for the opening 

presentation, should prepare and explain the theme of the 

project, select a project manager, and make the 

distribution of work within the project team and define 

timeline. Each project team is required once a week, by a 

certain deadline, to submit a report on the project 

through that week and make a presentation that should 

be presented at the lecture. In this way we can 

continuously monitor the project progress and in joint 
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presentations and discussions with other project teams, 

students can get new ideas on how to make a better 

project. All members of the same project team are 

connected at WebCT in closed group discussion that can 

only be seen by members of the group. In that group, 

there is done a regular submission of weekly reports and 

at the end of the project - documentation. All deadlines 

are registered so that the lecturer can easily see whether 

they exceeded the time limits which can cause certain 

deduction in points. Inside the closed discussion groups, 

students regularly communicate and jointly participate in 

the project and make decisions. At the end of the 

semester all projects are about to be presented. On total 

project percentage; the project quality, project 

presentation, and each deadline exceeding (punished 

among negative points) are affecting. 

     In 7th class week students are able to attend MS 

Project exercise which helps them for their project work. 

MS Project is a project management software program 

developed and sold by Microsoft which is designed to 

assist students in developing plans, assigning resources 

to tasks, tracking progress, managing project budget and 

analyzing workload. 

     This software helps students while creating critical 

path schedules that can be resource leveled, and chains 

are visualized in a Gantt chart. Additionally, it can 

recognize different classes of users. These different 

classes of users can have differing access levels to 

projects, views, and other data and this part of user 

leveling showed to be very practical and useful.  

 

 
2.4 Exercises 
Exercises are individual and students hand them in 

through WebCT, folder "Assignments". At one place 

lecturer can immediately see a list of all submitted 

assignments, and details about the status of the exercise - 

whether it is delivered on time, whether it is corrected 

and the final grade (Figure 2). When exercise is 

corrected, student automatically receives feedback with a 

comment about the exercises and the final grade. 
 

 

 
Figure 2 Assignment – designer view 

 

 

2.5 Other Required Elements 
Case studies take 14% of final grade. This element of the 

grade is consisted out of various cases that are analyzed 

in groups among class. During the semester, usually 

there are processed 6 or 7 different cases that encourage 

teamwork. Class attendance is mandatory and is not 

extra rewarded, but for instance - the student activity 

among class is rewarded.  

     The next chapter will specifically analyze the online 

activity. 

 

 

3   Online Activities 
 

3.1 E-Learning Course Development – Quality 

Standards 
 

In order to measure the quality of the developed e-

learning courses, we developed 11 standards. [9]  

     Figure 3 shows MIS e-learning course home page and 

it's designer side view.  

 

 

 

 
 

Figure 3 MIS online course homepage – Designer view 
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     At e-learning course students can find: syllabus, 

lectures, exercises, notices, calendar, mail, discussions, 

assignments, student presentations, online tests, etc. 

(Figure 4). 

 

 
 

Figure 4 MIS online course homepage – student view 

 

 

       Online activities are done through student-student or 

professor-student communication via WebCT Course 

portal at official ZSEM LMS.    

       Members of our e-learning group are regularly 

holding seminars from the base and advanced use of 

WebCT's so that all our lecturers and teaching assistants 

are trained to develop their course on WebCT. E-

learning group has given directives to the elements to 

each e-learning course had to have. Of course, every 

course can content and elements that are specific to him. 

We have developed 11 standards that we have shared in 

3 groups: static, dynamic and administrator standards.[9] 

 

       The static elements include parts that were already 

developed in the first year when the course began to 

teach, and are as follows: 

• S1 - Syllabus - must be regularly updated and 

prominent in the first place at the frontpage. 

• S2 - Directory with the lectures - these are 

usually presentations in Power Point, but also 

various other documents in doc, pdf or html 

format. 

• Directory with exercises, cases, projects etc. - 

depending on particular course. 

• S3 - Part Time Students (Pts) - ZSEM is 

attending a group of exceptional students that is 

most of the lectures monitoring remotely. These 

are usually employed students or top athletes. 

Within each of courses must be icons over the 

course that can access only selected students. 

• S4 - Layout and design - It is important for the 

course to be well sorted, through all the 

appropriate folders so that student facilities can 

be found easily. It is also essential, and the look 

on your own page and that the site legibly. For 

example, is a bad example if the designer put 

black letters on a dark blue background, if on the 

cover are old and mixed up news that supposed to 

be in the calendar, etc. 

     Dynamic standards are related to communications 

within students and professors. Part of these standards, 

such as mail and discussion, most courses have from the 

beginning, but over time there are developed some other 

standards. In the dynamic standards we include: 

• D1 - Calendar - A virtual bulletin board where 

student can find all relevant information about 

the colloquium, testing deadlines, various's 

deadline, etc. When the student is connected to 

the WebCT platform he can open a calendar 

with updated news from all the courses that 

student has access. 

• D2 - Mail - In addition to communication by e-

mail, students communicate teachers via e-mail 

within a WebCT. It is important that each 

lecturer regularly responds to all e-mails. It is 

also important that the designer regularly deletes 

or archives received and sent e-mails, so it 

doesn't load the server. 

• D3 - Discussion is an important part of each e-

learning system [13] that we will separately 

analyze. Some courses use only an open 

discussion in which it is essential that professors 

regularly correspond to all student queries. 

Several courses have a very developed so-called. 

closed discussion, which is related to the 

teaching materials from the course. 

• D4 - Online tests - As part of the course there 

can be used various online tests depending on 

the course, and are used for regular evaluation at 

the end of semester. Online tests we will also 

describe in more detail below. 

      

       Administrator standards are bound to maintain the 

base of students and to update it regularly. Essential for 

administer the system, not for the students and the 

grades that students give a better assessment of the 

evaluation which does e-learning group. (A1, A2) 
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     At Table 2 is shown distribution of e-learning 

standards among course Management Information 

System towards quality evaluation of developed e-

learning courses in 2008./09. From maximum 100 

points, MIS counts 95 points and shares first place at 

ranking list between 120 e-learning courses developed at 

Zagreb School of Economics and Management. Quality 

dynamic standards have to be specially pointed out, 

those connected to constant communication professor-

student (D1, D2, D3, D4).   

 

Standard MIS 

S1 – Syllabus 10 

S2 – Lectures 10 

S3 – Part Time Students 10 

S4 – Design 10 

D1 – Calendar 10 

D2 – E-mail 10 

D3 – Discussion 15 

D4 – Online tests 10 

A1 –Students Database 5 

A2 – Self-registration 5 

O – Other  

Total 95 

 

Table 2 Distribution of quality standards for course 

Management Information System 

 

 

3.2 Opened and Closed Discussions 
Particularly important part of any e-learning system is 

discussions. [14]-[16] In paper, "Important role of 

Asynchronous Discussion in e-learning system", the 

authors define the open discussions that are optional and 

are not related to teaching materials and closed 

discussions that are related to teaching materials; and can 

be a professor-student and student-student. [13] Figure 5 

shows distribution of quality standards for course 

Management Information System.  

 

     In discussion teacher-student, teacher is the 

moderator. As the literature encourages student 

discussion because of a balanced level of knowledge [17] 

in closed professor-student discussions – professor is the 

one who opens the discussion, and students are mutually 

discussed.  

     It is interesting that the same students more motivated 

to participate in discussions among the 1st rather than the 

ones in the 7th semester.      

     Generally, closed student-student discussion in this 

course did not seem to be interesting, and among students 

only few topics were opened. However, students were 

active in the second type of group of closed student-

student discussion, among their project teams. 

 

 

 
 

Figure 5 Discussion types 

      

      

     A special part of the additional online activities are 

quiz-questions in the field of MIS and new technologies 

that are set by professor in addition to motivate students 

to regularly visit e-learning course. This part of the 

discussion is set by a professor in addition to motivate 

students to regularly visit e-learning course. 

      The first student who correctly answers the question 

gets additional points. Table 3 shows the participation of 

students in certain discussions that are used in the MIS 

course. Closed professor-student discussions and 

elementary student-student discussions are quite 

underdeveloped in relation to the discussions in first 

semester of courses in ICT and Sociology [18]-[20], 

course and only 16.7% and 6.2% students participated in 

them. However, among MIS course there are highly 

developed closed discussions within the project group 

and 58.6% of students participated in these discussions. 

In a group of opened discussions, largest percentage of 

students (13%) took quizzes. 
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Closed Discussions 

Professor-student – 16.7% 

Student-student  

            Elementary – 6.2% 

  Project Groups – 58.6% 

Opened Discussions 

Professor-student  

            Quiz - 13 

Student-student – 9.3% 

Student-professor – 12.3% 

 

 

Table 3 MIS Course Discussions 

 

3.2.1.   Closed student-student project discussion  

As an additional value to student project are offered 

closed student-student conversations. This are private 

conversations, locked for other student’s view and are 

available only to selected students among one project 

group. Closed student-student project discussion is also 

available for professor to check if students are willing to 

share their conversations with them. Students use this 

discussion groups to share project data and ideas, to 

check project milestones or just to chat. 

     Group administrator is also a course administrator, 

usually professor; obliged to create main project 

discussion groups and to select users within the group. 

Figure 6 and Figure 7 show private discussions among 

student project groups and discussion members 

management. 

 

 
Figure 6 MIS closed discussions 

 

 
Figure 7 MIS closed discussion users management 

 

 

3.3 Project organizer through Student 

Presentations module 
Student Presentations allows administrator to create 

groups of students within a class and assign them a 

project that they assemble in their own area of your 

WebCT course MIS. The groups create their 

presentation in HTML as linked web pages. Professor, 

and other students in the course can view the completed 

project materials. 

     Student Presentations allows professor to: create 

groups manually or generate groups at random, using the 

Group Generator edit groups after you have created them 

create a group discussion area. Students access this 

feature through the Discussions feature send mail to each 

group of students using Mail. (Figure 8) 

 

 

 

 

 
 

Figure 8 Project organizer through Student Presentations 

module 
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4   Research Results 

 
4.1 Online Activity Results 
In Table 4 there is shown distribution of online activities 

among MIS Course. [12]  

 

Online element Average % 

Homepage 149.99 24.6 

Organizer Page 71.28 11.7 

Assigment 18.46 3 

Online quizzes 25.78 4.2 

Calendar 35.03 5.8 

Mail 7.30 1.2 

Other 67.53 11.1 

Discussions 234.05 38.4 

     Passive discussions 226.21  

     Active discussions 6.85  

     Original 0.99  

 

Table 4 Online Activities Distribution 

 

     Almost 40% of all clicks were clicks on the 

discussion, and most of them are passive. In the active 

discussion a student writes a post, while in the passive 

discussion they only read the discussion post, with no 

replying. After the discussion, if we look at the 

percentages most visited is the homepage with 24.6% of 

all clicks. Organizer pages within the MIS WebCT 

course have around 12% of the clicks and other pages 

grouped into the category “other” have less than 10% of 

all the clicks (Figure 9). 

 

 
 

Figure 9 Online Activities Distribution 

 

Towards authors of paper “The Best Practice – E-

Learning Course Sociology” [18] there is no significant 

correlation between number of e-learning course access 

and active student participation among discussion 

because students also participate in other e-learning 

course elements. Also, there is no significant correlation 

between active and passive discussion participation. In 

our research only two students are between first 7 ranked 

students at e-learning course access ranking list for 

diverse WebCT pages during one semester (Table 5) and 

posting ranking list (Table 6).  

 

 

Student The number 

of WebCT 

access 

Active 

discussion 

participant 

Closed 

discussion 

prof-

student 

S1 1525 3 0 

S2 1334 9 2.3 

S3 1265 1 1 

S4 1240 25 0 

S5 1190 11 3 

S6 1188 8 0 

S7 1150 43 0 

 

Table 5 Ranking list according to access to the e-

learning course 

 

 

Student The number 

of WebCT 

access 

Active 

discussion 

participant 

Closed 

discussion 

prof-

student 

S1 (S7) 1150 43 0 

S2  876 42 0 

S3  1083 35 0 

S4  724 34 0 

S5  873 32 0 

S6  1103 31 0.8 

S7 (S4) 1240 25 0 

 

Table 6 Ranking list according to the number of sent 

posts 
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4.2 Hypothesis 
For our research we proposed three hypotheses.  

1. Results will show statistically significant correlation 

between online project group activities on the 

WebCT discussion and points that student received 

for the group seminar. Also, we expect statistically 

significant and positive correlation between online 

project group activities and final grade for the 

course. 

2. Analysis among three groups of students – inactive, 

medium-active and super-active – will show 

statistically significant differences in the final grade 

for the course and final grade/points for the project. 

3. We expect that individual online activity on WebCT 

closed project discussion will not be correlated with 

final grade in the project and final grade for the 

course. 

 

4.3 Results  
In this research we wanted to see whether there is some 

connection between student’s online activity and group 

results and final grade for the course. To test the first 

hypothesis, we used Pearson correlation coefficient and 

correlated students’ results (N=158) for online group 

activity (summed activity of all group members per 

different groups of students), grades for the project and 

grades for the course. Results showed that made 

hypothetical assumptions are proven and that there is a 

significant correlation between online group activity 

with grades for the project and course. We can assume 

that students who are more motivated will spend more 

time with their team members on the online discussions 

and also get better grades in the project and the course. 

 
 Online 

group 

activity 

Grades for the 

project 

Grades 

for the 

project 

Online group 

activity 
1 0,234** 0,164* 

Grades for the 

project 
0,234** 1 0,629** 

Grades for the 

course 
0,164* 0,629** 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Table 7 Correlations – group activity and grades 

 

     Also, we can look at these results from the different 

angle. As we know, high and positive correlations are 

just showing the connection between two variables. 

They are not showing cause and consequence in the two 

variables. It can be that group activity on the online 

discussions is somehow producing better motivation, 

which is then resulting with higher grades. If this is the 

case, just hypothetically, it could be that many online 

courses could improve student participation by 

diversifying online activities.  

     Since we wanted to find out if we can draw more 

solid conclusions, we decided to group students 

according to their online group activity result. The least 

active were put in the group of inactive students, ones 

that were active intermediately were grouped in the 

medium-active students. The most active students were 

grouped in the super-active group. To test if there are 

any significant differences among these three groups of 

students in grades, Analysis of Variance was used (Table 

8). 

 

 N Mean Std. 

Devi

ation 

F 

Inactive  45 11,29 3,95 

Meduim-

active 

58 16,59 1,76 

Grades 

 

project 

Super-

active 

55 18,07 1,32 

99,396*

* 

Inactive  36 2,89 0,95 

Meduim-

active 

55 3,73 0,93 

Grades for the

course 

Super-

active 

55 4,38 0,91 

28,170*

* 

 

 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

Table 8 ANOVA 
 

     When looking at the grades for the project, highest 

grade scored the super-active group of students 

(x=18,27), and the lowest grades in average were graded 

inactive students (x=11,29). Difference among the three 

groups was statistically significant (F=99,396, p<0,001). 

ANOVA for the final grades for the MIS course also 

showed statistically significant difference (F=28,179, 

p<0,001). As in the previously mentioned case, super-

active students had the highest grade (x=4,38). 
 

     Since ANOVA showed that there is statistically 

significant difference among the student groups in final 

grades for the project and for the course, we can accept 

our second hypothesis. It seems that activity in online 

WebCT discussions can be a good predictor for the 

future in terms of grades. This finding will be used to 

stress the importance of developing the online 

discussions within different online courses on the 

WebCT and ZSEM. 

     For the third hypothesis we expect that individual 

online activity on WebCT closed project discussion will 

not be correlated with final grade in the project and final 

grade for the course. As expected, third hypothesis was 

accepted because correlations among personal student 

online activity on the WebCT discussions and grades for 
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the project and course did not show significant (r=0,073, 

p>0,05). Reason for this small correlation was that in the 

MIS course grades for the project are not influenced by 

an individual, but the whole team of students. So, one 

student’s activity does not have such a big impact on the 

group project grade. As expected, to obtain good grades 

on the course students need to be active in teams and be 

proactive in working online (Table 9). 

 

 Online 

personal 

activity 

Grades 

for the 

project 

Grades 

for the 

course 

Online personal 

activity 

1 0,073 0,012 

Grades for the 

project 

0,073 1 0,629 

Grades for the 

course 

0,012 0,629 1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 

 

Table 9 Correlations – personal activity and grades 
 

 

 

5 MIS Student Conferences 
Management Information Systems Student Conference is 

an event that brings together leading companies in 

Croatia in the use of information systems and the best 

student projects at the Course Management Information 

Systems among implementing ERP systems in selected 

companies. It is held once a year as a professional 

support to the Management Information System Course.  
Basic principles and advanced examples of 

management information systems are presented at 

conference through a series of guest lecturers from 

expert practice. The aim of this meeting between Zagreb 

School of Economics and Management students and the 

company is to develop awareness of the importance of 

early education on management information systems, 

enterprise-quality implementation and to encourage the 

development of management information systems as an 

alternative to the future, young professionals’ career 

choice. 

Students from the best project groups have the ability 

to publish their excellent project as first professional 

paper published at student conference. This is a great 

opportunity for students to show how their work is worth 

of showing and to meet some other ideas of publishing 

their work. For some of them it may be the first and the 

last time to participate at conference with published 

paper, but for others it is just a ticket for fresh ideas and 

new challenges. This is just one step in making students 

– future professionals. 

 

6   Conclusion 
 

E-learning offers many possibilities for motivation of 

students to be more active in their education process. 

This paper offers the Management Information Systems 

course analysis, which students take on Zagreb School of 

Economics and Management during 7th semester, and it 

shows connection between students active participating 

in close discussion groups and their final grade. 

     Based on student evaluation feedback, and with 

willing to motivate students for active participation 

during classes, there are certain changes in Syllabus 

every semester. In accordance with this, we decided to 

terminate one mid-term exam in generation 09/10, and 

the greater grade was given to projects, which now 

participate in 30% of final grade. The news is that 

students, from now on, must manage their projects 

through the MS Project application. As it was in past 

years, all projects will be presented during lectures, and 

at the and of the semester, we will organize a large 

student conference under the title „First MIS student 

conference“ where students will have chance to present 

top 5 projects of this class in front of the field experts, 

professors, and other students. This will be good 

opportunity for students to gain experience in publishing 

of professional and scientific work, and also a great 

chance to introduce themselves to experts from leading 

companies from the field of ERP and information 

systems. Of course, contest by it, is additional 

motivation for all students to create and publish a better 

project. 

     Results of research show that there is a positive 

correlation between student online activity and grades 

for the group project, and final grade for the course. 

Also, more active students have better grades. In other 

words, we can assume that students who are more 

motivated will spend more time with their team 

members on the online discussions and also get better 

grades in the project and the course. Also, online 

activities maybe can boost student’s motivation to 

participate more in course, learn more about it and get 

motivated to have better grades. 

     We will use the results of this research to show our 

colleagues at ZSEM that more interaction on the WebCT 

can have positive consequences for students. Also, this is 

just the beginning of our research. It is going to be 

continued yearly among different students groups. 
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