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Abstract 
Implementation of the Bologna process at the University of Osijek initiated some inevitable changes 
and among various novelties associated with the Bologna process is continuous monitoring and 
evaluation of students’ achievements as an integral part of summative assessment. Considering the 
importance and benefits of continuous assessment in higher education, as well as a great impact of 
information and communications technology (ICT) on educational processes, it is important to 
integrate technology into continuous assessment practices. Moodle-based exams may serve as an 
alternative to conventional paper-and-pencil-based exams.  

The purpose of this paper is to provide insight into current practices at the University of Osijek in using 
ICT as a continuous summative assessment tool e.g. whether and to what extent computer based 
exams are used by teachers of mathematics and foreign languages regarding their age, gender and 
years of teaching. Furthermore, the paper gives an insight into different types of summative 
assessment at the University of Osijek and it aims to identify the types of questions that are commonly 
used to evaluate students’ achievements in mathematics and foreign languages, two courses from 
completely different fields of study. The authors finally analyse reasons for supporting and preventing 
teachers from using ICT for summative assessment as well as their satisfaction with this type of 
assessment if they use it. 

A survey methodology approach was used in this study. 

Keywords: Information and communications technology (ICT), (online) continuous summative 
assessment in higher education, Mathematics, Foreign languages.  

1 INTRODUCTION  
The Bologna Process, an extensive, long-term, complex and relatively incomparable project aiming at 
higher education reform and internationalisation, establishes the key principles for creation of the 
European Higher Education Area (EHEA) by the year 2010. The European Higher Education Area 
(EHEA) focuses on a student-centered learning environment based on the student workload needed in 
order to achieve the objectives of a study program. It is preferable to define these objectives in terms 
of the needed learning outcomes, which are actually sets of competences, skills, abilities and 
attitudes, expressing what the student should demonstrate in specific situations, know, understand or 
be able to do after completion of a process of learning [1]. Bologna process initiated many novelties, 
among which are smaller number of students in classes, individualization of the teaching efforts and 
continuous monitoring and evaluation of students' achievements.  

The word assessment has been relatively recently used in the context of general education. 
Traditional terms like tests, exams and grades were associated with the word assessment in the 
1970s [2]. The Quality Assurance Agency (QAA) describes assessment as “any processes that 
appraise an individual’s knowledge, understanding, abilities or skills” [3]. Ellington and Race both 
highlight that assessing students’ performance is the most important thing that teachers do for their 
students [4]. However, it is not just about grades and outcomes - assessment is versatile and apart 
from being used in higher education as a substitute for the term evaluation [2], it serves some other 
purposes too: it provides feedback to students on their performance and outcomes and to teachers on 
the effectiveness and success of their teaching and learning approach [5], [6]. Assessment also 
efficiently promotes learning [7]. Heywood [2] points out that students’ learning should be assessment 
led, since they partly learn in order to be assessed. Finally, assessment is used to develop and 
increase students’ motivation and a commitment to learn [8]. Student motivation is associated with 
their desire to participate in academic activities which is very important factor in the teaching and 
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learning process. Rowntree advocates that “assessment can be used as an instrument of coercion, as 
means of getting students to do something they might not otherwise be inclined to do” [9]. 

1.1 Formative, summative and computer-assisted assessment 
Assessment can be either formative or summative. Formative assessment is considered to be 
lifeblood of learning [9] and it creates feedback to students about their learning achievements with the 
intention of enhancing learning [4]. On the other hand, information about the level of a student’s 
performance is provided by summative assessment. It is a kind of a performance indicator [10], which 
gives a quantitative grade or judgement about the student’s achievement in a particular area [11]. 
Michael Scriven is considered to be the first to distinguish formative and summative assessment and 
the first to use the term “formative” to describe evaluation processes that “have a role in the on-going 
improvement of the curriculum” [12]. Bloom, Hastings, and Madaus, however, were the first to apply 
the concepts of formative and summative evaluation to its generally accepted current meaning [13]. 
They specified summative evaluations as those used at the end of a unit, course, semester, program 
or school year to evaluate student learning progress or even for estimating the effectiveness of a 
curriculum. They compared summative evaluation with formative, which both students and teachers 
found useful in helping them improve what they wanted to do [14]. However, it was not paid much 
attention to the positive impact of using formative assessment until Black and William published 
Assessment and Classroom Learning in 1998 [15]. They analysed hundreds of articles during a nine-
year period and concluded that formative assessment was evidently a means for improving student 
achievement. Some assessments in higher education are considered to be formative and summative 
at the same time if both grade and some feedback are included [2].  

The frequency of assessment (continuous assessment) plays an important role in supporting high-
quality learning: the more students practice a subject and receive feedback on it, the more they aim to 
learn and the more they get involved in the learning process [16]. Continuous assessment encourages 
students to learn “on an on-going basis” [4]. “Much innovative assessment is electronic” [17]. 
Computer-assisted assessment (CAA) was defined by Bull and McKenna as “the use of computers for 
assessing student learning” [11]. CAA can be used as both formative and summative assessment tool 
and immediate, detailed and automated feedback enables students to identify their weaknesses and 
improve their learning skills [18]. CAA, likewise, provides adequate and rapid feedback to teachers on 
students’ performance, automatic grading of students’ work (an additional advantage is consistency in 
marking) and evaluative statistical analysis.  

Upon implementation of the Bologna system in Croatia (during the 2005–2006 academic year), 
summative continuous assessment has become a common practice in Croatian universities. Students 
are constantly monitored during the semester by partial written exams (colloquiums) which are not 
compulsory but highly recommended. 

The purpose of this paper is to provide insight into current practices at the University of Osijek in using 
ICT as a continuous summative assessment tool e.g. whether and to what extent computer based 
exams are used by teachers of mathematics and foreign languages regarding their age, gender and 
years of teaching. Additionally, the paper gives an insight into different types of summative 
assessment at the University of Osijek and it aims to identify the types of questions that are commonly 
used to evaluate students’ achievements in mathematics and foreign languages. The authors finally 
analyse reasons for supporting and preventing teachers from using ICT for summative assessment as 
well as their satisfaction with this type of assessment if they use it. 

2 METHODOLOGY 
In this research, a questionnaire was used to gather information on how to use ICT in the evaluation of 
students' knowledge of mathematics and foreign languages at the J. J. Strossmayer University of 
Osijek. The survey was created online using Google Form and was available for a limited time. It was 
sent electronically via email to math and foreign language teachers at all University departments (or 
faculties). The data gathering was done during February 2016 and the questionnaire survey was fully 
voluntary and completely anonymous. The software package Statistica 13 was used for the data 
analysis (descriptive analysis, !! and the Kruskal-Wallis test were used). The questionnaire contained 
18 questions divided into three sections. The first one included the basic demographic questions, the 
second one referred to the types of summative assessments, choice of elements being evaluated and 
to elements that the teachers find important in the evaluation process. Only the third section focused 
on the use of ICT tools in evaluation, on their specific purposes and the extent to which users are 
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satisfied with them. Additionally, it included the questions regarding reasons for not using ICT tools, for 
those respondents who did not use them in their teaching process.  

3 RESULTS AND DISCUSIONS 

3.1 Demographic data 
35 teachers (N = 35) submitted the questionnaire. Table 1 shows the frequency distribution of the 
respondents by selected properties such as age, gender and course they teach (mathematics or 
foreign languages). The results indicate that almost two quarters of all the respondents were female, 
while only a quarter of respondents were male. There were more than twice as many foreign language 
teachers as math teachers. Teacher distribution by age approximates the normal distribution. The 
average work experience of all respondents is 16.5 years.  

Table 1.  Demographic properties of teachers. 

 Property f %  Property f % 

Gender 
Female 26 74.29 

Age 

25-34 9 25.71 

Male 9 25.71 35-44 11 31.43 

Subject 
Mathematics 11 31.43 45-54 11 31.43 

Foreign languages 24 68.57 ≥ 55 4 11.43 

It was interesting to observe the numerical relationship between the male and female teachers from 
the aspect of the course they teach (whether it is mathematics or foreign languages). Left side of the 
Table 2 indicates that there are significantly more male foreign language teachers, namely 21 
(80.77%), compared to only 5 (19.23%) female mathematics teachers, while the relationship in the 
right side of the same table is almost inversely proportional. Namely, there are more male math 
teachers, two thirds of them (6 or precisely 66.6%), than male foreign language teachers, namely one 
third (3 or precisely 33.3%). 

Table 2.  Frequency and percentage frequency of variable „course“, related to gender. 

 Condition: female Condition: male 
Category Frequency Percentage Frequency Percentage 

Foreign language 21 80.77 3 33.33 

Mathematics 5 19.23 6 66.67 

Furthermore, it was found out that there was at least one respondent from each University department 
who filled in the questionnaire. The majority of respondents, 7 (20% of all respondents), are employed 
at the Department of Mathematics. As stated earlier, the questionnaire was sent to all foreign 
language and mathematics teachers at the Osijek University. Having in mind that the vast majority of 
math teachers are employed at the Department of Mathematics, whereas foreign language teachers 
work at all University departments and faculties, this result is not unexpected. There were only three 
respondents (2.86%) from other University departments, namely one from the Faculty of Food 
Technology, one from the Department of Physics and one from the Department of Cultural Studies. 

3.2 Different types of assessment 

3.2.1 What makes the final grade? 
It was necessary to identify elements used in calculating the final course grade. As it can be seen in 
Figure 1, the most common types of evaluation used by almost all teachers are: written exam 
(97.14%), oral exam (85.71%) and colloquium (94.29%). The seminar paper is also largely 
represented as a form of independent student work (40%). However, there were as many as 45.71% 
of other elements evaluated by teachers which were not included in this basic list. These are various 
additional activities in or outside the classroom, e.g. participation in workshops. 
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Figure 1. Parameters used in calculating the final course grade. 

Foreign language teachers are more likely to include these additional elements in their final grade. !! 
test was used for testing the hypothesis about the independence of the random variables ! (course) 
and ! (other assessment elements). Expected frequencies were previously calculated and they all 
were greater than 5 (Table 3), which is a precondition for using this test. The results from the Table 4 
show that in both cases p-value is less than the predetermined significance level ! = 0.05. 
Therefore, the null hypothesis was rejected and the alternative hypothesis that the random variables !  
and ! are dependent, was accepted. Thus, at the level of significance ! = 0.05, it is concluded that 
foreign language teachers include the evaluation of some other elements in calculating their final 
course grades. Even by calculating the preference quotient, (see Table 3), the fact that foreign 
language teachers are 6.3 times more inclined to evaluate some other elements than math teachers 
was confirmed. 

Table 3.  Experimental and expected frequencies of variable “course”,  
related to other elements of final grading. 

Summary Frequency Table Summary Table: Expected Frequencies 

course other 0 other 1 Totals course other 0 other 1 Totals 

Foreign lang. 10 14 24 Foreign lang. 13.03 10.97 24 

Mathematics 9 2 11 Mathematics 5.97 5.03 11 

All Groups 19 16 35 All Groups 19 16 35 

Table 4.  p-values of !! test. 

 Chi-square df p 

Pearson Chi-square 4.90 df=1 p=0.027 

M-L Chi-square 5.23 df=1 p=0.022 

All but one respondent use colloquia in their course for assessing students’ knowledge. A colloquium 
is valued by teachers in different ways. Most of the teachers accept the passed colloquium as written 
part of exam (82.86%) with oral part still due (oral exam is most commonly obligatory). However, 20% 
of all teachers accept the passed colloquium as entire exam. 

3.2.2 Type of questions 

The types of assessment questions vary. It is interesting that most teachers use 3 or more different 
types of questions. Figure 2 shows the number of respondents who use a particular type of questions 
for the evaluation of knowledge. As expected, the least number of teachers use numerical (7) and 
graphical tasks (8) because they are only used by math teachers. Foreign language teachers, on the 
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other hand, include some other types of questions that were not offered in the questionnaire: they, 
namely, require the translation of words, sentences or small parts of the text from a foreign language 
into Croatian, and in one case, vice versa, true/false tasks, forming the sentences, etc. 

	  
Figure 2.Question types. 

In order to estimate whether the use of ICT can facilitate the assessment, we asked the teachers to 
evaluate the importance of some elements in the Likert scale. The grade 1 means that this evaluation 
element is not important at all, whereas the grade 5 means that it is very important. All listed elements 
received an average rating of more than 3.5, as it can be seen in Table 5. The minimum average 
response value M = 3.69 was given to the statement: "Facilitate and / or speed up the evaluation 
process" and the highest average rating of even M = 4.11 was given to the statement: "We can easily 
analyse the exam results", which confirmed the teachers’ great urge to analyse the test results quickly 
and correctly. It would be interesting to find out the reasons and consequences of such analyses in 
some future researches. 

Table 5.  Descriptive analysis of the importance of the evaluation elements. 

 
Variable 

Descriptive Statistics  

N 
 

M 
 

Median 
 

Min 
 

Max 
 

Std. Dev. 
 

To faciliate evaluation process 
 

35 3.69 4 1 5 1.11 

To faciliate grading process 
 

35 3.77 4 1 5 1.21 

Possibility of large question banks 
 

35 3.74 4 1 5 1.22 

Simple analysis of exam results 
 

35 4.11 4 2 5 0.96 

Students get faster and easier access to their exam results 35 4.00 4 1 5 1.08 

Using the statistical Kruskal-Wallis test it was checked whether there is a significant difference or not 
in estimating the importance of the elements given in Table 4 with considering years of teaching 
experience, gender and course. For each question a separate test was created. However, in all cases 
the results showed that the p-value was greater than 0.05.  

This means that the null hypothesis about the equality of these elements regarding age of work 
experience, gender and course was not rejected.  

3.3 Using ICT tools in assessment process 

3.3.1 Different ways of using ICT 
One of the purposes of this paper is to find out how many teachers of mathematics and foreign 
languages at the University of Osijek use ICT during any phase of assessment process. 13 teachers 
(37.14%) use ICT in assessment process, and even 22 (62.86%) do not. The teachers use ICT tools 
for different purposes. The respondents explained that they used ICT as an easily accessible 
repository of teaching materials and samples of written exams, for task assignments, for submitting 

2194



and evaluating seminar papers and essays, for monitoring students' obligations, for facilitating and 
accelerating the process of teaching, evaluating and analysing, for immediate reporting of exam 
results, for continuous and facilitated communication with students, etc. One respondent stated that 
he/she was using the ISVU (Information System of Higher Education Institution of the Republic of 
Croatia) application for entering the final grades. ISVU is an application for the computerization of 
operations with students at institutions of higher education. In addition, the application supports the 
standard activities of each institution of higher education, such as enrolments, exam registration, entry 
of examination grades, etc. [19]. Thus, though mentioned only by one respondent, this system is 
actually used by most (most likely all) respondents. Furthermore, some respondents mentioned 
Moodle and Mathematica as tools they used, and some of them even created their own course web 
pages. 

3.3.2 Satisfaction of using ICT 

Table 6 shows the results of the descriptive analysis of respondents' opinions on their personal 
satisfaction with using ICT. For the purposes of data gathering, a Likert scale was used, with grades 
ranging rom 1 to 5, where the grade 1 means complete dissatisfaction, and grade 5 complete 
satisfaction. In addition, the statement "I do not use ICT" was also offered. Consequently, the 
respondents who chose this response were excluded from this analysis. Number N differs from one 
question to another because not all respondents use ICT for all purposes. As a result, they responded 
only to some of the questions. The lowest mean value of M = 3.42 is related to the statement "I can 
create a large question bank". This statement received such a relatively low rating because only one 
respondent rated it 1. It can be only assumed that such a response was caused by ignorance and lack 
of knowledge of the opportunities offered by ICT. For example, it is known that by using Moodle it is 
possible to create a large bank of different types of questions. [20]. The highest average grade M = 
4.33 referred to the statement "Exam results can be immediately accessible to students ". This 
statement is the best rated one probably due to the fact that this ICT option is easier to acquire and 
apply than the others. The overall average satisfaction grade for using ICT was M = 3.88. 

Table 6.  Descriptive analysis of satisfaction of using ICT. 

 
Questions 

Descriptive Statistics 

N 
 

M 
 

Median 
 

Min 
 

Max 
 

SD 
 

Easier evaluation process 
 

11 3.55 4 2 5 0.93 

Easier grading process 
 

12 4 4 2 5 0.85 

Possibility of large question banks 
 

12 3.42 3 1 5 1.08 

Simple analysis of exam results 
 

12 4.08 4 3 5 0.90 

Students get faster and easier access to their exam results 12 4.33 4 3 5 0.49 

The Kruskal-Wallis statistical tested was applied to see if there is a significant difference in the 
attitudes from Table 6  regarding  years of  teaching experience, gender  and course. Every question 
was separately tested. The statement "Assessment process is facilitated" is presented in Table 7. 
However, in all three cases the results showed that the p-value was greater than 0.05 for each 
variable. This means that the null hypothesis about equality of attitudes regarding years of teaching 
experience, gender and course was not rejected. 

Table 7.  Kruskal-Wallis test for first question regarding experience, gender and course. 

 experience gender subject 

p- value 0.31 0.33 0.19 

3.3.3 Reasons for not using ICT tools 
This paper also analyses the reasons for not using ICT tools in the assessment process. The 
respondents were offered multiple choice answers. It is obvious from the Figure 3, that now a smaller 
number of respondents chose the statement "I use ICT in assessment process", namely, only 8, 
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comparing to 13 respondents, who chose this statement before. This difference was created because 
the respondents were previously asked about the usage of ICT tools in any evaluation phase of their 
teaching process and those respondents who were using ICT only for the purpose of communication 
and not specifically for the assessment, also responded positively to this previous question. Even 12 
respondents did not know enough about the usage of  ICT tools. Eight of them thought that using 
computer-assisted assessment would make their work more and not less difficult, whereby the authors 
of this paper think that their reactions are negative due to the lack of knowledge related to the 
possibilities offered by ICT tools. Also, eight of the respondents chose the option of not having 
adequate technical support at their institutions. Furthermore, CARNet (Croatian Academic Research 
Network) provides Moodle services, free of charge, to all educational institutions in Croatia. The 
respondents were also free to write their own reasons for not using ICT. Some of the answers proved 
lack of interest for this kind of assessment: "I still do not consider it necessary", "I can work without 
ICT more efficiently", etc. 

 
 Figure 3. Reasons for not using ICT tools for assessment. 

One of the respondents who use ICT also indicated the negative aspect of this kind of evaluation. The 
respondent said that, due to many different courses he/she teaches, he/she needs a large amount of  
materials and no time to prepare them. Furthermore, there are numerous and various evaluation 
elements: reading comprehension, listening comprehension, writing and speaking. The respondent 
pointed out that by using ICT in evaluation process, examination of students is sometimes reduced to 
recognition rather than real knowledge! He/she added that only some elements, such as vocabulary, 
grammar, spelling, writing, etc., can be evaluated by using ICT tools. However, in foreign languages, 
oral communication, which means the oral part of the exam is a very important evaluation element. 
Only, in the real contact with the examiner (teacher and not computer) can students present their 
knowledge, opinions and attitudes! In mathematics, however, completely different elements are 
evaluated and the survey revealed what maths teachers evaluate in their assessments: Almost equally 
important are calculation methods (N = 10), intermediate results (N = 9) and final results (N = 10), 
while only one respondent indicated formulas as important evaluation element.    

4 CONCLUSION 
Today, when surrounded by new and fast technological changes in everyday life, the question is how 
and whether education follow these fast changes. The fact is that education is a big system that 
changes slowly. The last major education reform in Croatia was 40 years ago. Recently, the work on 
the new curricular reform has been intensifying and one of its guidelines is to introduce ICT in 
teaching. However, it is still far from being realized.  

Therefore, the authors of this article wanted to analyse the use of ICT in the teaching process, 
especially assessment process at higher education institutions. Two courses from completely different 
fields of study, one from the science, technology, engineering and mathematics (STEM) field and the 
other one from humanistic social sciences. The results show that there were many more female 
foreign language teachers in contrast to many more male mathematics teachers. Furthermore, the 
foreign language teachers 6.3 times more evaluate some other assessment elements (apart from 
written, oral and seminar papers) in contrast to math teachers. There is a big difference in using types 
of questions in their evaluation processes. However, there is no significant difference in estimating the 
importance of the evaluation elements regarding teaching experience, gender and course. It was 
proved that only 37.14% of the respondents use ICT at some evaluation phases, and if online access 
to exam results are excluded, this percentage decreases to 22.86% of those who used online 
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assessment. The most important reason for not using ICT is lack of knowledge. However, those that 
use ICT tools estimated their satisfaction with the average grade of M = 3.88. There is no significant 
difference in satisfaction rating regarding teaching experience, gender and course.  

The authors would like to recommend, encourage and motivate teachers to include and use ICT in 
their teaching process, and especially in evaluation processes. By organizing as many workshops as 
possible, and through examples of good practice, teachers should become aware of advantages and 
disadvantages of this new assessment method, and then learn how to use some ICT tools, such as 
Moodle. 
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