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Abstract 
The COVID 19 pandemic has triggered educational institutions in Croatia to engage in different forms 
of distance learning, thus utilizing electronic learning (e-learning) technologies. E-learning refers to the 
phenomenon of utilizing electronic technologies to access educational curriculum outside of a traditional 
classroom. By conducting a study on the University of Zagreb’s response to the COVID 19 pandemic – 
we propose to examine the challenges and outcomes of e-learning transformation processes. By e-
learning transformation, we refer to the process in which educational institutions fully and/or partially 
transfer their teaching to an online platform. In order to study the impact of the e-learning transformation, 
we explored how e-learning transformation influences the quality of learning and the achievements of 
learning outcomes. Although there exists a significant body of literature on the relationship between 
education quality and learning outcome achievement, we still lack insights into the nature of this 
relationship in the context of e-learning transformation. The aim of this paper is to measure quality and 
learning outcomes achievement of the e-learning transformation process as it unfolds. An added 
strength is that we will be able to develop new, practitioner-friendly prescriptive solutions for educators 
and policymakers, which they can use in order to successfully implement e-learning transformations. 
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1 INTRODUCTION  
Improving the quality of e-learning in higher education through adoption, continuation and learning 
outcome achievement is a pressing issue for practitioners world-wide, and has been at the forefront of 
educational and political decision making for some time [1]. The COVID 19 pandemic has led to a 
sudden shift from traditional to distance learning, therefore putting the quality of e-learning at the centre 
of academic attention.  

The aim of this exploratory study is to find out more about the outcomes of e-learning transformation, 
by exploring how students experience the shift from traditional to e-learning. Electronic learning (e-
learning) refers to the phenomenon of utilizing electronic technologies to access educational curriculum 
outside of a traditional classroom [2].  In most cases, it refers to a course, program or degree delivered 
completely online. In 2008, the European Council passed a statement endorsing e-learning's potential 
to drive equality and education improvements across the EU. In addition to developing new online 
courses, this trend has led universities to fully or partially transfer their traditional courses to online 
platforms – a phenomenon that we label as ‘e-learning transformation’. Research has explored the 
adoption, continuation and learning outcome achievements in e-learning with a special emphasis on 
personal and institutional e-learning enablers and inhibitors [3].  Despite this fact, existing research has 
been silent on the ways in which a shift from offline to online learning has been implemented, along with 
the challenges that educators and students face in this process.  

In order to shed more light on this understudied issue we analysed the perceived quality of learning and 
achievement of learning outcomes following the transformation process. Although a significant body of 
literature on the relationship between education quality perception and learning outcome achievement 
exists, we still lack insights on the nature of this relationship following e-learning transformation. In our 
study we draw on existing higher education quality research. Quality in higher education can be defined 
as the degree to which the stakeholders needs and expectations are consistently satisfied [4]. One of 
the key outcomes of high level of quality in higher education is learning outcome achievement. According 
to [5] learning outcomes consist of two parts: cognitive learning outcomes are related to the student’s 
acquisition of specific knowledge and skills, while affective learning outcomes deal with the ways higher 
education experience has influenced the student’s values, goals, attitudes, self-concepts, worldview, 
and behaviour.  
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Another objective of our research is to develop proscriptive solutions for educators and policy makers 
in order to successfully implement e-learning transformation. In recent years, pressures from 
governmental and regulatory bodies have been constantly increasing, pushing for the embedment of e-
learning technologies in mainstream higher education. However, the COVID 19 pandemic has forced 
educational institutions to rapidly engage in e-learning transformation, making it difficult for educators 
and policy makers to successfully implement the needed changes, along with assessing the impact of 
such changes.  We hope that our findings will help develop practical solutions for the management of e-
learning transformations.  

2 METHODOLOGY 
In order to get a deep understanding of the outcomes of e-learning transformation during the COVID 19 
pandemic, we conducted a study on the experience of students at the University of Zagreb. The 
University of Zagreb has around 70 000 students (nearly 50% of all students in Croatia), 31 Faculties 
and 3 Academies and offers courses in all research fields and areas. Over the past few years, the 
University has slowly shifted towards using e-learning technologies like the virtual classroom platforms 
Google Scholar, Merlin or Moodle. In the school year 2019/2020 University of Zagreb had 7538 e-
courses, compared to 5237 in the year before (an increase of 30,5%). The number of enrolled students 
for year 2019/2020 is 34027 compared to 29 566 in the year before (increase of 15.1%). The number of 
teachers involved in e-learning has also risen from 2763 to 3651 (increase of 32,1%). However, before 
the COVID 19 pandemic, the e-learning platforms were almost solely used as a repository of coursework 
material for traditional “offline“ courses, with little utilization of their other benefits. The reason for a focus 
on the University of Zagreb is twofold. First, having a widespread network of colleagues across the 
university has eased our access to data at the University. Second, the insights derived from the 
University of Zagreb can easily be transferable to other institutional settings. Our research sample 
consisted of 250 randomly selected students at the University of Zagreb.   

The dominant tool for assessing perceived service quality in higher education is the SERVQUAL model 
[6]. This model measures the gap between user expectation and user experience thus providing a 
perception of satisfaction concerning the services provided. The model measures five quality 
dimensions: reliability, assurance, tangibles, empathy and responsiveness. However, the basic 
SERVQUAL model is not sufficient to account for all aspects of service quality in the context of e-
learning. We have therefore measured perceived student e-learning quality through the modified ELQ 
model [7] which takes into account technical aspects of learning content (information) and course 
websites (system) together with perceived service quality. In order to measure the cognitive and 
affective learning outcomes we used a scale developed by [8]. The scale shows high levels of validity 
and reliability and was previously tested in a number of studies. In order to gain better insight into the 
relationship between perceived e-learning quality and learning outcome achievement we controlled for 
personal student factors such as socio-economic status, gender, student motivation and experience [9], 
sense of isolation [10] and self – efficacy [11].This leads us to our research hypotheses: 

• H1: Perceived e-learning quality following e-learning transformation will influence perceived 
cognitive learning outcomes positively 

• H2: Perceived e-learning quality following e-learning transformation will influence perceived 
affective learning outcomes positively 

The ELQ model consists of five dimensions of SERVQUAL model and Learning content (information) 
and Course website (system) constructs. The SERVQUAL model measures perceived reliability, 
assurance, tangibles, empathy and responsiveness of a student involved in an e-learning course. 
Reliability is the capacity to perform the guaranteed service constantly and precisely. Assurance is the 
knowledge and politeness of service givers and their capacity to inspire trust and certainty. Tangible 
measures the presence of physical offices, equipment, personnel and communication materials. Caring 
dimension relates to individualized consideration the higher education institution gives to its students. 
Responsiveness is the readiness to help students and give timely service. Learning content refers to 
accessible and accurate learning material provided to students in a concise and timely fashion. Learning 
content quality factors are: presentation style, content structure, level and type of interactivity, language 
and communication, and delivery mode. Course Website relates to the system used to present and lay 
out information, and the inclusion of technical functions that affect student perception of web platform 
quality. Course website quality factors are: interface design, navigation, attractiveness and ease of use. 
The ELQ questionnaire consists of 46 items. Learning outcome achievement was measured using the 
scale developed by [8]. The scale measures both cognitive and affective outcomes. It has high reliability 
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and validity and was tested in a number of studies. The learning outcome questionnaire consists of 13 
items. In order to control for personal factors we also collected data on socio-economic status, gender, 
student motivation and experience, sense of isolation, and self – efficacy with additional 6 items. All 
items were measured using Likert scales with seven levels of strength and the negatively worded items 
were reversely coded. 

3 RESULTS 
Data was collected in June and July 2020 following the completion of summer semester lectures and 
exams at the University of Zagreb using an online survey tool. We conducted an exploratory analysis of 
the research sample. Out of 250 questionnaires that were sent out, 216 were returned completed and 
were valid for analysis. The research sample consisted of 122 female and 94 male students. A total of 
115 students were enrolled in undergraduate study programs and 101 students were enrolled in 
graduate study programs. Most of the students came from social sciences, a total of 121. There were a 
total of 52 students studying technical studies, while biomedicine students accounted for 43 
respondents. Regarding the socio-economic status of the students, 52 of them declared their household 
income below 1500 €, 126 between 1500 € and 2500 € and 38 of them over 2500 €. The descriptive 
information from the research sample can be found in table 1: 

Table 1. Research sample descriptive information. 

Gender Female 
Male 

122 
94 

Program of study Undergraduate 
Graduate 

115 
101 

Area of study Social sciences 
Technical sciences 
Biomedicine 

121 
52 
43 

Monthly household 
income 

Below 1500 € 
Between 1500 € and 2500 € 
Above 2500 € 

52 
126 
38 

In order to test for reliability we analysed the Cronbach’s alpha coefficient for each construct used in the 
paper. The cut off values were between 0.75 – 0.85 which shows high scale reliability. In order to test 
for scale validity we conducted Exploratory Factor Analysis. All of the items have loaded on their 
respected factors which shows high validity of the scale and its appropriateness for the analysis of the 
quality of teaching & learning outcome achievement following the e-learning transformation process. 

In order to test our hypotheses we analysed two multiple regression models. In the first model perceived 
e-learning quality was the independent variable, while the perceived cognitive learning outcomes was 
the dependent variable. Socio-economic status, gender, student motivation and experience, sense of 
isolation, and self – efficacy were the control variables of the model. The percentage of explained 
variance in the first regression model was 61,5%. Perceived e-learning quality has shown a strong and 
positive influence on perceived cognitive learning outcomes (β=0,794, p < 0,01), which is in line with our 
first hypotheses. Surprisingly, none of the control variables were significant in the model. There are a 
number of possible reasons for this. Our research sample was perhaps not large enough. It is also 
possible that some other factors have a stronger influence on this relationship, and this is one of the 
possible avenues for future research. The correlation matrix analysis has shown that significant 
correlations exist only between the dependent and independent variable. Therefore, multicollinearity is 
not an issue in the first hypothesis. The results of the first regression model of the first hypotheses can 
be found in tables 2 and 3 below. 
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Table 2. Explained variance in the first regression model. 

Model R R Square Adjusted R 
Square 

Std. Error of the 
Estimate 

1 .791a .626 .615 2.26624 
a. Predictors: (Constant), SELFEF, SOCEC, ISO, ELQ, GEN, MOT 

Table 3. Analysis of the first regression model. 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) 10.566 1.177  8.974 .000 

ELQ .098 .005 .794 18.454 .000 

SOCEC .239 .316 .033 .756 .451 

GEN -.268 .317 -.037 -.846 .399 

MOT -.252 .318 -.035 -.793 .429 

ISO .380 .314 .052 1.210 .228 

SELFEF -.194 .316 -.027 -.615 .540 
a. Dependent Variable: CLO 

In the second model perceived e-learning quality was the independent variable, while the perceived 
affective learning outcomes was the dependent variable. Socio-economic status, gender, student 
motivation and experience, sense of isolation, and self – efficacy were the control variables of the model. 
The percentage of explained variance in the second regression model was 81,7%. Perceived e-learning 
quality has shown a strong and positive influence on perceived cognitive learning outcomes (β=0,894, 
p < 0,01), thus, our second hypothesis was confirmed as well. Similar as to the first regression model, 
most of the control variables were insignificant in the model, except student motivation. Student 
motivation has also shown a positive relationship with perceived affective learning outcomes, which was 
in line with our expectations. Due to the ambiguous findings related to control variables future research 
should try to shed more light on their role in the relationship between e-learning quality and learning 
outcome achievement. The correlation matrix analysis for the second model has shown that significant 
correlations exist only between the dependent and independent variable. Therefore, multicollinearity is 
not an issue in the second hypothesis as well. The results of the regression model of the first hypotheses 
can be found in tables 4 and 5 below. 

Table 4. Explained variance in the second regression model. 

Model Summary 

Model R R Square 
Adjusted R 

Square 
Std. Error of the 

Estimate 

1 .907a .822 .817 1.99802 
a. Predictors: (Constant), SELFEF, SOCEC, ISO, ELQ, GEN, MOT 
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Table 5. Analysis of the second regression model. 

Coefficientsa 

Model 

Unstandardized Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) -1.128 1.038  -1.086 .279 

ELQ .141 .005 .894 30.120 .000 

SOCEC -.359 .278 -.039 -1.289 .199 

GEN .141 .280 .015 .505 .614 

ISO .338 .280 .036 1.205 .230 

MOT .534 .277 .057 1.930 .055 

SELFEF .328 .279 .035 1.177 .240 
a. Dependent Variable: ALO 

4 CONCLUSIONS 
The e-learning literature has long discussed the advantages and disadvantages of on-line teaching. 
However, previous research was conducted solely on existing e-learning courses and platforms.  The 
COVID 19 pandemic came as an external disruption and provided us with a much larger data set and 
the possibility to analyse e-learning transformation as it unfolds. The University of Zagreb, as the largest 
national university in Croatia was among many institutions that were forced to quickly carry out an e-
learning transformation which was not planned or voluntary. In such circumstances, achieving 
satisfactory levels of e-learning quality was of the utmost importance. The analysis of e-learning quality 
and learning outcome achievements can help us to create guidelines and recommendations for 
successful e-learning transformation implementation, which also has significant policy implications. This 
study is especially relevant to the Croatian higher education sector, since there is no existing work on 
the topic. There is a clear positive trend in e-learning use in higher education in Croatia. However, apart 
from e-learning strategies on individual universities there is a lack of policy papers that deal with e-
learning transformation on a broader level. Therefore, the findings of this study will help raise awareness 
of e-learning quality and inform key stakeholders on the importance of e-learning transformations.  
In our paper we analysed how perceived e-learning quality affects cognitive and affective learning 
outcome achievement. Following calls from the literature our two research models contain socio-
economic status, gender, student motivation and experience, sense of isolation, and self – efficacy as 
control variables. We confirmed that e-learning quality has a strong and positive influence on cognitive 
and affective learning outcomes. However, most of the control variables in our research models were 
shown to be insignificant, part from student motivation which seems to have a positive effect on affective 
learning outcome achievement. Future research should therefore try to look at different constructs that 
could help explain differences in student learning outcome achievement. Our research sample consisted 
of 250 students. Although this was satisfactory, future research should try to broaden the research 
sample as well. 
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