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ABSTRACT 

 

This study was dedicated to exploration of student perception 

of satisfaction of b-learning. The aim was to evaluate student 

satisfaction attributes (objective and subjective) in the b-

learning setting of the study courses: Medical Terminology in 

Latin and English and to reveal homogenous groups of students 

of different study programmes Dentistry, Medicine, Nursing, 

Occupational Therapy, Physiotherapy and Public Health with 

respect to their satisfaction of b-learning at Rīga Stradiņš 

University. A cross-sectional study was carried out involving 

418 students in the years of 2018 and 2019. The survey 

comprised 6 domains: information quality, system quality, 

service quality, use, user satisfaction and net benefits. 

Satisfaction attributes (10) were evaluated according to 

students’ objective (fulfillment) and subjective (perception) 

aspects. For each attribute an index was created, which was 

used to reveal homogeneity of student groups. A two-step 

cluster analysis, factor analysis and non-parametric tests were 

performed using IBM SPSS Statistics 20. The results indicated 

a high rate of satisfaction of e-learning (46% - 67%), while the 

cluster analysis segregated 3 groups of students of different 

study programmes with respect to their responses. The 

exploratory factor analysis revealed 4 factors. The obtained 

results can be taken into account when creating personalized b-

learning courses and conducting further surveys.   

 

Keywords: B-learning, Satisfaction, Perception, Cluster 

analysis, Factor analysis, Medical Terminology. 

 

 

1.  INTRODUCTION 

 

Learning Management Systems (LMS) have been extensively 

used in higher education institutions for the last two decades. 

LMS involve learning platforms that effectively use 

Information and Communication Technology, among which 

MOODLE is one of the most popular. These learning platforms 

are an integral part of distance learning. Besides they have been 

successfully incorporated in blended learning (b-learning) or 

partially online courses providing a choice of learning style. 

Online education or e-learning has led to significant changes in 

how students learn and how they are taught. Mahande and 

Jasruddin [1] define E-learning as a dynamic learning 

environment through the use of the Internet to improve the 

quality of learning. 

 

Higher education policy makers worldwide are focusing on 

integrating e-learning systems into all study programs, while 

fully respecting student’s interests and satisfaction. The 

teaching staff of Language Center of Rīga Stradiņš University 

have been implementing b-learning in several courses of 

Medical Terminology in the e-learning environment 

(MOODLE) for the last three years, hence, an increased interest 

in achieving higher levels of student satisfaction with b-

learning. 

 

The aim of the present study was to evaluate the student 

satisfaction and perception (objective and subjective) in the b-

learning setting of the study courses: Medical Terminology in 

Latin and English and to reveal homogenous groups of students 

of different study programmes and courses. The findings of the 

study should be taken into consideration when improving b-

learning courses for particular groups of students. 

 

 

2.  E-LEARNING SATISFACTION MODELS 

 

In 1989, Davis [2] propounded the Technology Acceptance 

Model (TAM), which is based on 4 factors: perceived 

usefulness, ease of use, attitudes, and intention regarding user 

acceptance of technology. TAM has been widely accepted 

among researchers. Much research has been conducted on 

student satisfaction with e-learning in attempt to find its 

influencing factors. Satisfaction becomes key for its success. 

The Latin word ”satis” means sufficiently, well enough and 

adequately. According to Sary and Herlambang 

[3] ”satisfaction is a pleasant or unpleasant emotional state that 

is displayed in a positive attitude toward various activities and 

responses to the external environment”, or Zaheer, Babar, 

Gondal and Qadri [4] define satisfaction ”as a person’s attitude 

or feelings associated with various factors that are affecting a 

particular situation”. In the educational setting, Avgerinou [5] 

points out that satisfaction is ”the perceived value of the learner 

with educational experiences”, but the authors in [4] consider 

students’ satisfaction as ”perception developed from the 

perceived value of education and experience gained”. As a 

result, satisfaction can lead to students’ higher motivation, 

engagement, and success. TAM and its modifications have 

been extensively used in measuring satisfaction of e-learning, 

for instance, Zaili, Moi, Yusof, Hanfi and Suhaimi [6] examine 

the influencing factors, Sunkara and Kurra [7] focus on the 

personalization factors of e-learning and Roach and Lemasters 

[8] deal with the level of satisfaction with e-learning in 

comparison to traditional one. For e-learning satisfaction 

research, the authors of [9, 10]  describe the application of the 

Kano Model, which involves two aspects of the attribute: an 

objective (fulfillment) and subjective (perception of 

satisfaction). To identify critical elements of b-learning the 

researchers of [9] use five attributes: system quality, service 

quality, information quality, use and net benefit, which were 

previously included in the Kano model quality attributes. 

 

 

3.  MATERIALS AND METHODS 

 

To evaluate student satisfaction and perception of e-learning, a 

cross-sectional study was carried out in December, 2018, and 
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January, 2019 at Rīga Stradiņš University, when 418 local and 

foreign students of the first and second study year of the study 

programmes of Dentistry, Medicine, Nursing, Occupational 

Therapy, Physiotherapy and Public Health (Table 1) were 

interviewed using the questionnaire, comprising a list of 10 

statements with 5 multiple categorical answers (a respondent 

had to choose only one of them) (Table 2) and an open-ended 

comment. The slightly modified statements were borrowed 

from the study in [9], but the survey procedure was simplified 

by abandoning the Kano two-dimensional model, which caused 

difficulties for respondents to be ”consistent” in giving answers 

resulting in a low response rate [9]. To find out homogeneity of 

student groups, a cluster analysis and statistical tests were 

performed. Factor analysis was performed to find a simpler 

model based on a few concepts. The descriptive and inferential 

assessment of students’ responses, two-step cluster and factor 

analysis procedures, and tests were processed using IBM SPSS 

Statistics 20 (a significance level of 95%). 

 

Table 1. Demographic profile of the students 
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Count 32 196 16 15 11 21 291 

% within 

Students 
11.0 67.4 5.5 5.2 3.8 7.2 100.0 

% within 

Study 

Program 

76.2 62.6 100.0 100.0 100.0 100.0 69.6 
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Count 10 117     127 

% within 

Students 
7.9 92.1     100.0 

% within 

Study 

Program 

23.8 37.4     30.4 

Total 

Count 42 313 16 15 11 21 418 

% within 

Students 
10.0 74.9 3.8 3.6 2.6 5.0 100.0 
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Count 11 92  3 2 1 109 

% within 

Gender 
10.1 84.4  2.8 1.8 0.9 100.0 

% within 

Study 

Program 

26.2 29.4  20.0 18.2 4.8 26.1 
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Count 31 221 16 12 9 20 309 

% within 

Gender 
10.0 71.5 5.2 3.9 2.9 6.5 100.0 

% within 

Study 

Program 

73.8 70.6 100.0 80.0 81.8 95.2 73.9 

Total 

Count 42 313 16 15 11 21 418 

% within 

Gender 
10.0 74.9 3.8 3.6 2.6 5.0 100.0 
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Count 42 180 16 15 11 21 285 
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Study 

Course 

14.7 63.2 5.6 5.3 3.9 7.4 100.0 

% within 

Study 

Program 

100.0 57.5 100.0 100.0 100.0 100.0 68.2 
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Count  133     133 

% within 

Study 

Course 

 100.0     100.0 

% within 

Study 

Program 

 42.5     31.8 

Total 

Count 42 313 16 15 11 21 418 

% within 

Study 

Course 

10.0 74.9 3.8 3.6 2.6 5.0 100.0 

 

4.  RESULTS 

 

Most of the students (>50%) (Table 2) were satisfied with the 

availability of interactive e-study environment at any time and 

place, its technical stability and reliability as well as the 

availability of instructions how to perform e-assignments.   

 

The response ”I consider important” received the highest 

frequency for the attribute of easy to use and user-friendy 

interface of the e-study environment, but the least for 

availability of interactive e-study environment at any time and 

place. The students’ perception of availability of audio/video 

resources and use of mandatory (graded) exercises and tests in 

the e-study environment  received ”I can accept”. The 

response ”I do not care” was given more frequently to 

availability of audio/video resources in the e-study environment 

and a variety of communication options (on-site: in pairs, 

groups - and on-line: Internet). Stydents were more dissatisfied 

with availability of audio/video resources in the e-study 

environment, but least satisfied with availability of instructions 

how to perform e-tests with examples in the e-study 

environment and instructions how to perform e-tests with 

examples in the e-study environment. 
 

Table 2. Distribution of students’ responses by percentage 
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Q1 Technical stability 

and reliability in the e-

study environment 

2.4 1.4 3.1 32.1 61.0 

Q2 Easy to use and user-

friendly interface of the 

e-study environment 

1.7 2.4 9.6 37.1 49.2 

Q3 Lecturer's 
instructions how to use 

the e-study environment 

1.0 9.3 7.7 32.5 49.5 

Q4 Availability of 
audio/video resources in 

the e-study environment 
5.0 15.3 12.5 30.1 37.1 

Q5 A variety of 

communication options 
(on-site: in pairs, groups 

- and on-line: Internet) 

1.7 13.6 11.2 27.3 46.2 

Q6 Possibilities of 
knowledge self-

assessment in the e-study 

environment 

2.4 6.0 7.6 33.5 50.5 

Q7 Use of mandatory 
(graded) exercises and 

tests in the e-study 

environment 

2.6 6.0 11.2 30.4 49.8 

Q8 Blended learning 

(combination of 

traditional learning with 
an interactive e-study 

environment) 

0.7 8.6 8.4 30.4 51.9 

Q9 Availability of 
instructions how to 

perform e-tests with 

examples in the e-study 
environment 

0.7 7.9 8.6 26.8 56.0 

Q10 Availability of 

interactive e-study 

environment at any time 
and place 

1.0 4.8 4.5 23.2 66.5 

60

Proceedings of The 23rd World Multi-Conference on Systemics, Cybernetics and Informatics (WMSCI 2019)



 

The two-step cluster analysis was conducted to find out 

whether there are different groups of students with similar 

satisfaction and perception. Three clusters (Table 3) were 

segregated using the attributes as evaluation fields. The 

segregation yielded in the silhouette coefficient (within the 

range of 0.5 – 1.0) measuring both a good cohesion and 

separation with the outlier treatment of 8%. 

 

To better highlight the differences between clusters, Table 3 

shows only the percentage above 50, which describes the 

distribution of responses among clusters. Most of the 

responses ”I am dissatisfied” and ”I do not care” were given by 

the foreign students (cluster 1) who studied the 

course ”Medical Terminology in Latin”. The exception was the 

attribute Q6, for which the highest response "I am satisfied" 

rate was given within this cluster and 30% among the clusters. 

The local students were segregated between two clusters 

according to the study courses. In cluster 3, the response ”I am 

dissatisfied” dominated for the attributes Q5, Q6, Q7 and Q10. 

In cluster 2, the responses varied (for each attribute less than 

50%), except for the attribute Q2, for which the response "I am 

dissatisfied" was the most frequent (45%) among clusters. 

 

Table 3. Distribution of students’ responses among clusters 

 
 Cluster 1 

29.7% 
Cluster 2 

33.5% 
Cluster 3 

36.8% 

Students Foreign 100% Local 50% Local 50% 

Gender Male 50%, Female 25% Female 45% Male 50%, Female 30% 

Study Programme Medicine 35% All Medicine 50% 

Study Course Latin 50% Latin 50% English 100% 

Q1 
I am dissatisfied (80%) 

I do not care (50%) 
 I can accept (50%) 

Q2 I do not care (55%)   

Q3 I am dissatisfied (75%)   

Q4 
I am dissatisfied (55%) 

I do not care (50%) 
  

Q5 I do not care (55%)  I am dissatisfied (50%) 

Q6  
I do not care 

(50%) 
I am dissatisfied (60%) 

Q7 I do not care (50%)  
I am dissatisfied (55%) 

I can accept (50%) 

Q8 
I am dissatisfied (70%) 

I do not care (50%) 
 I can accept (50%) 

Q9 I do not care 50%)   

Q10 I do not care (65%)  I am dissatisfied (70%) 

 

In order to assess whether there were differences between 

student groups, study programs and courses on the one hand 

and the frequency of the respective response on the other hand, 

the index for each attribute was introduced, which was 

expressed as a percentage of one-type given response on all 

attributes by each respondent. Table 4. summarizes the Mann-

Whitney U test results of p-values, which indicates a 

statistically significant (p<0.05) difference in almost all 

responses, except ”I can accept”, between local and foreign 

students. Statistically significant differences also exist between 

student groups, genders and study courses with respect to the 

response ” I do not care”. In Table 5, p-values indicate 

statistically significant differences between the students of the 

following study programmes: Dentistry – Medicine, Dentistry – 

Public Health, Public Health – Nursing and Public Health – 

Occupational Therapy with respect to the response ” I am 

satisfied ”. In Table 6, p-values indicate statistically significant 

differences between the students of the following study 

programmes: Dentistry – Public Health, Medicine – 

Physiotherapy, Medicine – Public Health, Occupational 

Therapy – Physiotherapy and Physiotherapy – Public Health 

with respect to the response ” I can accept ”. No statistically 

significant differences were confirmed among the students with 

respect to the rest of responses. 

Table 4. Mann-Whitney U test results on differences in 

responses between students groups, gender and study courses 

(p-values, asymp. sig., 2-tailed) 
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Students (local, foreign) 0.012 0.000 0.157 0.008 0.000 

Gender 0.179 0.034 0.332 0.392 0.015 

Study Course 0.327 0.003 0.513 0.542 0.222 

 

Table 5. Mann-Whitney U test results on differences between 

two study programmes (p-values, asymp. sig., 2-tailed) 

 

I am satisfied 

D
en

ti
st

ry
 

M
ed

ic
in

e
 

N
u
rs

in
g

 

O
cc

u
p
at

io
n
al

 

T
h
er

ap
y

 

P
h
y
si

o
- 

th
er

ap
y

 

Medicine 0.015     

Nursing 0.446 0.394    

Occupational Therapy 0.460 0.387 0.968   

Physiotherapy 0.791 0.382 0.765 0.917  

Public Health 0.002 0.088 0.033 0.037 0.128 

 

Table 6. Mann-Whitney U test results on differences between 

two study programmes (p-values, asymp. sig., 2-tailed) 
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Medicine 0.195     

Nursing 0.496 0.953    

Occupational Therapy 0.178 0.557 0.711   

Physiotherapy 0.105 0.029 0.078 0.019  

Public Health 0.006 0.020 0.140 0.232 0.004 

 

A principal components and principal axis factoring analysis 

with both the varimax and direct oblique (delta 0) rotation were 

conducted to assess underlying variables. All the analyses 

provided 4 extracted factors containing the same items (Table 

7). The maximum likelihood (varimax) analysis confirmed 

goodness-of-fit of the model: 4 factors (χ2 = 12.083, df = 11, p 

= 0.357), which explained 66.155% of the total variance 

(principal components analysis, varimax). 

 

Table 7. Rotated component matrix (principal components, 

varimax) 

 

 
Factor Loading 

1 2 3 4 

Q9 0.719    

Q7 0.712    

Q6 0.698    
Q3 0.693    

Q4  0.811   

Q5  0.747   

Q1   0.819  
Q2   0.631  

Q10    0.906 

 

 

5.  DISCUSSION 

 

The student satisfaction rate was around 50% and above (Table 

2) for almost all the attributes; the students were more satisfied 

with the delivery aspects of those courses than the content 

aspects, which was stated by Roach and Lemasters [8]. Each 

attribute contributed differently to satisfaction, which is in line 
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with several other studies [1, 3, 4, 6, 8, 11, 12, 13, 14]. For 

instance, Strong, Irby, Wynn and McClure [11] and Cole, 

Shelley and Swartz [13] found that the most cited reasosn for 

satisfaction – convenience; for dissatisfaction – lack of 

interaction. The findings of the authors in [4] showed that 

students (more than 21,000 respondents in the study) were 

highly satisfied by the e-learning education; highest score – 

instructor support, lowest score – tutorial support. Sary and 

Herlambang [3] noticed a positive correlation between student 

satisfaction and the effectiveness (target achievement, 

adaptability, satisfaction and responsibility) of the 

implementation of the e-learning, which corresponds to the 

results of the present study (mostly related to the response ”I 

consider important”). 

 

The attribute of availability of audio/video resources in the e-

study environment is contradictory for it received the highest 

response rates of ”I do not care” and ” I am dissatisfied”. This 

coincides with the results of the study [8] and can be attributed 

as content weakness. However, the response ”I do not care” 

may imply that these resources are  abundantly available in 

other sources. The same can be addressed to communication 

options. 

 

Considering that the differences between the response 

frequencies for ”I am satisfied”-”I consider important” and ”I 

consider important”-”I can accept” are practically the same 

and fall within the range of 18% - 22% for such attributes as 

Q1, Q8 and Q7, it can be concluded that these attributes are 

evaluated by students as the key factors of b-learning. For the 

same reason of similar response frequencies for ”I do not 

care”-” I am dissatisfied” (0.7% - 7.2%), one can assume that 

both the attributes Q2 and Q9 are treated negatively by those 

students who do not succed in b-learning. 

 

The authors of the present study did not find any research 

performed on satisfaction of e-learning, using the cluster 

analysis, however, Bauk, Šćepanović and Kopp [9]  hinted that 

different analytical methods in assessing the level of 

satisfaction should be recommended. This method can be easily 

used to identify groups of individuals that are similar to each 

other but different from others in other groups. The cluster 

analysis carried out in this study identified three clusters that 

were almost equally distributed. Surprisingly, all the foreign 

students in Cluster 1 were the most critical and indifferent to 

almost all the attributes. This fact can be consistent with 

Sunkara and Kurra’s [7], which revealed the need for 

personalized and more adaptive and customized e-learning 

systems with possible support to satisfy the needs of learners 

including learning styles. Cluster 2 included local students who 

chose all the responses almost equally to all the attributes, but 

for the attribute Q6 the response ”I do not care” dominated in 

this cluster. Possibly, each of those students could have 

different experience in b-learning, therefore not paying so 

much attention to self-assessment resources provided in e-study 

environment. The students of Cluster 3 seem to be more 

dissatisfied with the crucial aspects of e-learning, but they 

could accept the attributes Q1, Q7 and Q8, which may give the 

impression that they were forced to accept b-learning. 

 

The satisfaction difference among the students of different 

study programmes is in line with the results of cluster analysis. 

These statistically significant differences existed between local 

and foreign students, genders and study courses with respect to 

the response ”I do not care”, possibly suggesting that other 

factors influence student satisfaction of e-learning. Chandrasiri 

and Jayasinghe [12] discovered in the research that subjective 

norms or social influence had a direct impact on satisfaction. In 

addition, Pham L., Limbu, Bui, Nguyen and Pham H. T. [15]  

found the relationship between student satisfaction and student 

loyalty. Besides, phychological predispositions studied by 

Dziuban et al. [16] played an important role suggesting that 

other latent factors may exist. 

 

Students expressed their b-learning perception of the attributes 

proposed in the survey, mainly based on their subjective 

judgments, which could be expressed as both an assessment of 

the learning experience they acquired and their willingness to 

expect something useful in this type of learning process. 

Therefore, such a student satisfaction should be seen in two 

ways: positive assessments and critical reviews. 

 

Factor analysis was performed to find a simpler model based on 

fewer factors. The loading of Q8 was less than 0.4 and it was 

common to several other factors, therefore it was excluded, 

which is understandable for all the items included in the survey 

related to b-learning. The interpretation of the 4 factors is given 

in Table 8. It should be noted that further research is needed to 

find other items (not only one) for additional special 

advantages as attractive attributes of satisfaction perception of 

b-learning.  

 

Generally, for successful implementation of b-learning in 

various courses of Medical Terminology, the 4 factors should 

be considered as the underlying principles.   

 

Table 8. Interpretation of factors 

 
Items Factors 

Q9 Availability of instructions how to 

perform e-tests with examples in the e-study 

environment 

Instructional 

provision 

Q3 Lecturer's instructions how to use the e-

study environment 
Q7 Use of mandatory (graded) exercises 

and tests in the e-study environment 

Q6 Possibilities of knowledge self-
assessment in the e-study environment 

Q5 A variety of communication options (on-

site: in pairs, groups - and on-line: Internet) Provision of diverse 

communications Q4 Availability of audio / video resources in 
the e-study environment 

Q1 Technical stability and reliability in the 

e-study environment Technical support 
and convenience Q2 Easy to use and user-friendly interface 

of the e-study environment 

Q10 Availability of interactive e-study 

environment at any time and place 
Special advantages 

 

 

6.  CONCLUSIONS 

 

1) Students considered the following attributes as the most 

satifying: availability of the e-learning environment at any 

time and place, its technical stability and reliability and 

instructions of its usage, but as the least satisfying – a 

variety of communication options and availability of 

audio/video resources since they are available in internet 

applications and forums. 

2) Most of the students of the study course ”Medical 

Terminology in Latin” (Cluster 1) considered the attributes 

in the following decreasing order: Q3- Q9-Q6-Q5-Q7-Q1-
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Q2-Q4-Q8-Q10, which indicates their greater demand 

(must-be) for these attributes of this order. 

3) Most of the students of Cluster 2 and Cluster 3 considered 

the attributes in the same order, which indicates their 

greater satisfaction (attraction) with these attributes. 

4) The study had some limitations: the Kano two-dimensional 

model was not used due to a complex understanding to 

provide answers and the number of satisfaction attributes 

was reduced to 10 for the same reason. Hence, some 

attractive satisfaction attributes were lost. 

5) Statistically significant differences between local and foreign 

students, genders and study courses with respect to several 

responses on satisfaction of b-learning were proved. 

6) Statistically significant differences between students of 

several study programmes with respect to several responses 

on satisfaction of e-learning were proved. 

7) Four factors were found related to satisfaction perception of 

b-learning: instructional provision, provision of diverse 

communications, technical support and convenience, and 

special advantages. 

8) It is necessary to explore continuously the stability of student 

satisfaction attributes of b-learning for they have an 

increasing impact on competitiveness in higher education. 
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