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Students’ Perception and Acceptance of Web-based Technologies: A multi-

group PLS analysis in Romania and Spain 
 

 

Abstract 

The study is conducted on 558 under-graduate students in Romania and Spain to examine potential 

differences in perception and acceptance items towards using web-based technologies. The research 

model is based on the Internet Attitude Scale (IAS) and measures Perceived Enjoyment, Perceived 

Anxiety, Perceived Usefulness and Computer Self-Efficacy. Results from country-based group 

comparisons reveal significant differences in all four constructs, while gender does not seem to affect 

any of them. Multiple-group PLS analysis reveals similarities but also a couple of differences in the 

relationship paths for the Romanian and Spanish students. Overall, the examined model fits well in the 

combined-complete population.  
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1. Introduction 

Research demonstrates that learning is most effective when students are involved in the process (Huang 

et al., 2017; McLoughlin & Nakano, 2010) and training strategies that engage students in learning via 

web-based activities stimulate the critical thinking and increase the level of awareness and responsibility 

on their part (Tzafilkou et al., 2015). To this end,  a new direction of research in higher education is to 

investigate students' attitudes and perceptions towards the use of modern web-based learning 

technologies such as Twitter (Lackovic et al., 2017), educational video games (Martí-Parreño et al., 2018) 

and mobile learning (Al-Emran et al., 2016). Investigating students’ perception and acceptance towards 

the use of web-based technologies is essential for the integration of new technologies in the educational 

process. Also, appropriate attitudes towards the Internet use are a prerequisite for successful web-

based instruction (Wu & Tsai, 2006) and for integrating web resources in the classroom (Lundgren & 

Nantz, 2016). Although the interest in studying attitudes towards the Internet and the use of 

information and communication technologies (ICT) has increased exponentially, Morse et al. (2011) 

observed that research on attitudes towards the Internet and web-based interaction is an emerging 

field. Recently, Nasser (2019) outlined that more research are needed to further explore the nature of 

usage-context factors and to capture the relationships between different motivation factors of students 

in adopting e-learning strategies. 

Studies based on the attitudes of university students towards the use of the Internet have aimed at 

either capturing the influence of different factors such as age, ethnicity, etc., or establishing the 

relationship between these attitudes and different components. Referring to the factors which influence 

the attitudes towards the use and acceptance of web-based technologies, different aspects have been 

investigated: age (Rosenthal & Spiegelman, 1996; Spacey et al., 2003), gender (Luan et al., 2008; 

Mohammad & Alkaraki, 2008; Tsai et al., 2001), ethnicity (Abedalaziz et al., 2013), field of studies 

(Mohammad & Alkaraki, 2008). Another field of studies aims at identifying the relation between motives 

and the attitudes and behaviors towards Internet advertising (Celebi, 2015); the use of web-based -

Moodle blended learning (Ifinedo et al., 2018; Nasser, 2019), the correlation between computer anxiety, 

attitudes towards the Internet (Cazacu et al., 2016) and self-efficacy (Durndell & Haag, 2002; Peng et al., 

2006; Sam et al., 2005; Tuncer, 2012; Wu & Tsai, 2006). Many studies focus on students’ continuance 

intentions to use e-learning system (Lin & Wang 2012) and instructors’ continuous use of e-learning 

system (Islam 2012; Sharma et al. 2017). Others study the continuous use of web-based learning 

management systems (LMS) (Lwoga & Komba 2015), continuous use of MOOCs (Zhou 2016), continuous 

use of webcasts in undergraduate courses (Lust et al., 2012), continuous use of blogs for learning 

purposes (Ifinedo, 2018), and continuous use of information system (IS) (Terzis et al., 2013). Recently, 

https://www.sciencedirect.com/science/article/pii/S1096751616302780#!
https://www-sciencedirect-com.am.e-nformation.ro/science/article/pii/S0747563217306970#!
https://www.tandfonline.com/author/Lundgren%2C+Terry+D
https://www.tandfonline.com/author/Nantz%2C+Karen+S
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studies also include the examination of factors affecting students’ adoption of Virtual Learning Platforms 

(Jena, 2016). The main studies to determine students' attitudes towards the use of Web have also been 

conducted in primary education (Doğar et al., 2014; Touloupis & Athanasiades, 2018), secondary school 

(Nikolopoulou, 2017) and high school (Chou et al., 2010; Eduljee & Kumar, 2017).  

To this end, this study contributes towards a cross-cultural analysis regarding students’ perception and 

acceptance of web-based technologies as well as the use of Internet. The study was conducted in two 

different countries, which can provide relevant information for international studies. Another 

advantage of this study is that it allows establishing comparability with many studies conducted in 

different cultural environments. Examining students' attitudes towards the use of web-based 

technologies is useful in obtaining information about computer skills and helping to improve the 

abilities in using information sources on the Internet. In this way, opportunities are initiated and 

integrated to prepare students for “university e-learning environments” (Parkes et al., 2015).  

The main objective of this study is to investigate university students’ perception and acceptance 

towards web-based technologies, the role of gender and also the relationships between the constructs 

of Perceived Enjoyment, Perceived Anxiety, Perceived Usefulness and Computer Self-Efficacy for both 

countries.  

 

The context of studying students’ perception and acceptance of web-based technologies in Romania and 

Spain 

In Romania there are few studies based on investigating the attitudes of students towards the use of the 

web-based technologies. Cazacu et al. (2016) examined the relationships between computer anxiety and 

attitudes towards the computer and the Internet of Romanian high-school and university students. 

Another two studies (Durndell et al., 2000; Durndell & Haag, 2002) were also conducted with Romanian 

students from the specializations of physics, law, medicine and sociology. The authors identified 

statistically significant differences between students depending on gender, since the male students had 

more experience in using the Internet and the attitudes towards the Internet were more favorable to 

males than to women. Maican and Cocoradă (2017) published another important study in which they 

investigated Romanian university students’ attitudes towards the use of computers, Internet and 

smartphones in relation with the field of studies, age, gender and academic performance.  

Among the studies carried out in Spain, Goig et al. (2015) aimed at determining the attitudes of 

teachers of early childhood and primary education towards the Internet and its use,  their 

technological knowledge and their attitudes towards new technologies, since without positive 

results in these aspects it would be very difficult for them to implement this valuable resource in 

the classroom. These authors concluded that a good predisposition to the use of the Internet in the 

classroom requires a change of attitude, methodology and evaluation, taking into account the new 

role of the teacher, who must go beyond the set of tools and teach to learn and generate 

knowledge. They consider the Internet as a very positive element for the professional tasks of 

teachers.  

In this sense, Hervás et al. (2016) focused their study on determining the barriers that hinder the 

curricular integration of Information and Communication Technologies in the classroom, analysing 

the competences and attitudes of students of the Degree in Early Childhood Education (first, third 

and fourth year) about technological innovations. The participants of this study were 336 students 
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of the Faculty of Educational Sciences at the University of Seville (Spain). They concluded that the 

participants showed a positive attitude when overcoming technophobia or avoiding the addictive 

and compulsive use of technology.   

Ramírez et al. (2012) studied the attitudes and beliefs of secondary education teachers towards the 

use of the Internet in the classroom. They presented the results obtained using a questionnaire 

(n=1,721) that comprised different dimensions, generating data regarding the attitudes of the 

teachers towards the use of the specific Internet applications, or the lack of it, in the teaching tasks 

for which these were designed, and with the specific training. There was a relationship between the 

attitudes of the teachers and the use of these resources in the classroom, as well as the role that 

the age and gender of the teachers plays in their attitudes. Rial et al. (2014) focused on determining 

the Internet and social networks habits of adolescents, delving into their attitudes, perceptions and 

beliefs. The results showed that adolescents agree to a great extent that “people their age” make a 

bad use of the Internet, in general.  Aranda et al. (2018) achieved an overview of use, knowledge and 

perceptions from a biennial survey representative of the Spanish population (16–65+) between 2011 

and 2013.  

This study starts from the discovery of the remarkable development of technology at international level, 

especially in the field of internet, on the one hand, and the need to continue studying attitudes towards 

Internet use in different European countries (Romania and Spain), on the other hand. 

The remainder of this paper is organized as follows: Section 2 outlines the research objectives and 

section 3 describes the research methodology. Section 4 presents the experimental results. Section 5 

discusses the findings and current limitations. Finally, section 6 summarizes the conclusions and 

expresses thoughts for future work. 

 

2. Research Model and Hypotheses 

This study aims to explore potential differences in web-related perception and acceptance between 

Romanian and Spanish students. Towards this aim, this study will first examine the research model 

validity for both country-based populations. The research model is based on the original Internet 

Attitude Scale (IAS) as proposed by Zhang (20017) and measures Perceived Enjoyment, Perceived 

Anxiety, Perceived Usefulness and Computer Self-Efficacy. 

Hence, the first Research Objective (RO) is the following: 

RO1: Examine the IAS validity for the two country-based populations. 

 

Then, this study will explore potential group differences (gender and country based) in the measured 

constructs, namely: Perceived Usefulness, Perceived Enjoyment, Computer Self-Efficacy and Computer 

Anxiety. 

RO2.1: Are there any country-based differences in the mean scores of the four constructs? 

RO2.2: Are there any gender-based differences in the mean scores of the four constructs? 

 

Finally, based on the customized and valid for this populations scale, a structural research model will be 

examined in terms of differences among the relationship paths of the IAS constructs. The relationships 

will be examined based on a set of literature-derived hypotheses. The proposed research model (Figure 
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1), is applied to Romanian and Spain students in order to examine the relationships among the 

constructs forming their attitude towards the use of Internet. The model will also be examined in terms 

of the complete students’ population (Romania and Spain). 

 

 
Figure 1 Research Model for IAS Constructs' Correlation Paths 

 

Perceived Usefulness  
The degree to which a user considers that using a specific system will improve his/her job performance 

is Perceived Usefulness (PU) (Davis, 1989). Several research works have shown the positive effects of 

perceived usefulness on attitude towards internet use (e.g. Renny et al., 2013) Additionally, Learning 

Management Systems (LMS) acceptance models highlighted Perceived Usefulness as a very important 

factor of behavioral intention to use an e-learning system (e.g. Lee, 2008; Ong & Lai, 2006; Van Raaij & 

Schepers, 2008). Furthermore, Perceived Usefulness is also an essential determinant of Perceived 

Enjoyment (Terzis & Economides, 2011).  

 

Perceived Enjoyment 

Perceived Enjoyment (PE) is an intrinsic significant belief that is formed from the individual’s subjective 

experience with the system (Moon & Kim, 2001). Moon and Kim described PE as determinant 

dimensions of perceived playfulness, along with concentration and curiosity. These dimensions are very 

essential for user’s acceptance of computer-based systems. Research results (e.g. Mujiyati & Did, 2008) 

have shown that there is positive influence between perceived enjoyment and perceived usefulness 

towards internet usage. Previous studies also showed that PE is one of the most important determinants 

to use a Computer Based Assessment (Terzis & Economides, 2011).  

 

Computer Self-Efficacy 
Following Bandura’s (1997) conceptualization of self-efficacy, Compeau and Higgins (1995) defined 

computer self-efficacy as ‘‘a judgment of one’s capability to use a computer […] Instead of referring to 

‘‘simple component subskills …”. Computer Self-Efficacy has been showed to positively affect attitude 
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towards computer usage and technology acceptance variables including perceived usefulness (e.g. Terzis 

& Economides, 2013; Tzafilkou et al., 2017). 

 

Computer Anxiety 
Computer anxiety is defined as stable disposition including cognitive and affective components (Richter 

et al., 2010). Richteret al. (2000) emphasize that computer attitudes and computer anxiety are not 

always clearly distinguished. Venkatesh and Bala (2008) argue that the impact of computer anxiety on 

perceived ease of use and usefulness will decline with increasing experience. Increasing experience will 

allow users to discover aspects of a system that lead to enjoyment (Venkatesh & Bala, 2008, p. 282). 

Additionally, several works have pointed out that computer anxiety can negatively influence computer 

self-efficacy (Achim ans Kassim, 2015; Saadé, 2009) although there are some contrary research findings 

(Alenezi et al., 2010). 

Based on the above literature background we conclude on the following correlation hypotheses: 

H1: Romania and Spain students’ Perceived Enjoyment towards Internet use will have a positive 

effect on their Perceived Usefulness. 

H2: Romania and Spain students’ Computer Self Efficacy will have a significant effect on their 

Perceived Usefulness. 

H3: Romania and Spain students’ Computer Self Efficacy will have a significant effect on their 

Perceived Enjoyment. 

H4: Romania and Spain students’ Computer Anxiety will have a significant effect on their 

Perceived Enjoyment. 

H5: Romania and Spain students’ Computer Anxiety will have a significant effect on their 

Perceived Usefulness. 

H6: Romania and Spain students’ Computer Anxiety will have a significant effect on their 

Computer Self-Efficacy. 

 

The structural model is assessed in terms of item loadings, reliability of measures, convergent validity, 
and discriminant validity as presented in the Results’ section. The findings of the current study can be 
used to discover the nature of university students' attitudes towards Internet use according to country 
or gender. The students' attitudes towards using the Internet are important in determining the 
possibility of creating useful programs based on the use of technology in the learning and teaching 
process from higher education. 

 

3. Methods 

4.1. Participants 

Students from two countries participated in this study. A total of 558 participants filled in the IAS, 454 

students from Romania and 104 students from Spain. Table 1 indicates the demographic features of the 

samples from both Romania and Spain. As shown in Table 1, the participants from Romania are from 

diverse groups, such as undergraduate and graduate levels, whereas gender is the only different group 

for the participants from Spain. For this reason only gender will be examined as a group diversity factor 

for both countries. 
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Table 1 Sample Characteristics 

Romania N=454 Spain N=104 

Variable n(%) Variable n(%) 
Gender  Gender  
     Males  97 (21.1)      Males  19 (18.3) 
     Females  354 (77.1)      Females  85 (81.7) 
     Missing 8 (1.7)      Missing 0 
     Missing 8 (1.7)      Missing 0 
Age  Age  
     19-34 372 (81.0)      19-34 104 (100.0) 
     35-50 79 (17.2)      35-50 0 
     Missing 8 (1.7)      Missing  
Major  Major  
     Natural sciences 214 (46.6)      Natural sciences 0 
     Social sciences 237 (51.6)      Social sciences 104 (100.0) 
     Missing 8 (1.7)      Missing  
Degree       Degree  
Undergraduate students 306 (66.7) Undergraduate students 104 (100.0) 
     Graduate students 143 (31.2)      Graduate students 0 
     Missing 10 (2.2)      Missing 0 

 

 

4.2. Research Model 

The Internet Attitude Scale (IAS) developed and validated by Zhang (2007) was used in this study. IAS 

consists of 40 which are rated on a 4-point-likert scale from 1 (Strongly disagree) to 4 (Strongly agree). 

The items comprise four constructs of Internet use: Perceived enjoyment, usefulness, anxiety, and 

computer self-efficacy. Since all students from both groups have an intermediate-high English level, the 

IAS was not translated.  

 

4.3. Data Collection and Procedure 

The application of the Internet Attitude Scale was carried out between February and May 2018, with 

students from two state universities in Romania and Spain. The participants were given the time to 

complete the scale and were instructed that there were no wrong or fair answers, only personal 

answers. 

 

4.4. Data Analysis  

A Shapiro and Wilk (1965) normal distribution test on the whole sample revealed a non-normal 

distribution for most of the IAS variables as depicted in Table 2. 

 

 
Table 2 Shapiro-Wilk’s normal distribution test 

    

Variable Shapiro-Wilk 
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Statistic df Sig. 

PE 0,97 54 0,16 

PU 0,90 54 0,00 

AN 0,85 54 0,00 

SE 0,85 54 0,00 

 
Since data do not follow a normal distribution throughout all the variables, it is preferred to use non 

parametric statistical methods for the group comparison and correlational analyses. In particular, Man-

Whitney test (Wilcoxon test for independent samples) will be conducted to examine potential 

differences between the country and gender groups and Partial least-squares (PLS) analysis was used 

to assess the structural model and conduct the correlational multi-group analysis (Chin, 1998; Falk & 

Miller, 1992; Lee et al., 2014). PLS was chosen since it is appropriate for non-normal distributed data 

and the samples for both groups are large enough, since they surpass the minimum limit which is at 

least 10 times the largest number of independent variables impacting a dependent variable (Chin, 

1998).  Descriptive statistics was used to demonstrate the mean scores and standard deviations of the 

measured variables, both for the whole sample size as well for the expertise and gender related 

groups. 

The SmartPLS 3 (Ringle et al., 2015) software was applied to perform factor and reliability analysis of 

the measurement model while SPSS version 21.0 for Windows (IBM SPSS Statistics) was used for the 

descriptive statistics, the correlational analyses and the groups’ comparisons within the studied 

population.  

 

4.5. Ethical considerations  

This study was achieved and approved in accordance with the operational procedures of “Vasile 

Alecsandri” University of Bacău from Romania and the University of Seville from Spain. Participants were 

informed of their right to withdraw from the survey at any point. The participants expressed their 

consent to complete the questionnaire in the final column, mentioning that they had read all the 

relevant information and agreed to continue. 

 

5. Results 

5.1. Instrument Validation 

The high KMO value of the sampling adequacy test reveals that factor analysis is reliable for the current 

sample size (Field, 2009) as depicted in Table 3.  

 

Table 3 ΚΜΟ and Bartlett’s Sampling Adequacy Test (N=558) 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.921 

Bartlett's Test of Sphericity Approx. Chi-Square 7230.540 

df 780 
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0.921 

Bartlett's Test of Sphericity Approx. Chi-Square 7230.540 

df 780 

Sig. 0.000 

 
The reliability of measures was evaluated by composite reliability with its minimum value of 0.70 (Gefen 
et al., 2000) and Cronbach’s alpha with its minimum value of 0.60 (Hair et al., 2006). The discriminant 
validity was assessed by the square root of AVE and latent variable correlations. Also, factor loadings 
higher than 0.5 indicate reliability (Hulland, 1999), hence all items showing loadings less than 0.5 were 
removed from the examined IAS scale. Eventually, the final loadings express values above 0.6.  Although 
Hair et al. (2009) suggest or 0.7 as the ideal lowest value of factor loadings, 0.5 is acceptable when 
statistical significance and composite or coverage reliability is considered (Arifin & Yusoff, 2016; Hair et 
al, 2009).   
The IAS scale was customized (several items are deleted) during the validity and reliability tests. Only the 

construct of Self-Efficacy did not need major modification. In particular, for the current study Enjoyment 

is composed of 4 items (i5, i9, i13, i17), Usefulness is composed of 4 items (i6, i10, i18, i38), Anxiety is 

composed of 3 items (i7, i11, i39), and Self-Efficacy is composed of 8 items (i4, i8, i12, i16, i20, i24, i28, 

i40). Finally, only 19 items were validated for the current study, excluding 21 IAS items from the 

measurement model. The final model, although eliminated, is valid and reliable for both countries 

populations.  

Table 4 displays the selected items’ reliabilities (Cronbach’s alpha, Composite Reliability) for every 

country group after removing the items with no valid values according to the cited criteria.  

 

Table 4 Results for the Research Model (RM=Romania, SP= Spain) 

Construct Item Loadings 
(>=0.50) 

Cronbach a 
(>=0.60) 

Composite Reliability 
(>=0.70) 

 RM SP RM SP RM SP 

Perceived Enjoyment (PE)   0.64 0.61 0.79 0.77 

PE1 (i5) 0.682 0.574     

PE2 (i9) 0.687 0.777     

PE3 (i13) 0.687 0.555     

PE4 (i17) 0.733 0.796     

Perceived Usefulness (PU)   0.61  0.77 0.79 

PU1 (i6) 0.770 0.766     

PU2 (i10) 0.669 0.742     

PU3 (i18) 0.626 0.601     

PU4 (i38) 0.636 0.663     

Perceived Anxiety (PA)   0.66  0.82 0.78 

PA1 (i7) 0.779 0.682     

PA2 (i11) 0.798 0.763     

PA3 (i39) 0.742 0.760     

Computer Self-Efficacy (CSE)   0.83  0.87 0.86 

CSE1 (i4) 0.616 0.596     
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CSE2 (i8) 0.660 0.582     

CSE3 (i12) 0.734 0.673     

CSE4 (i16) 0.725 0.724     

CSE5 (i20) 0.632 0.616     

CSE6 (i24) 0.743 0.675     

CSE7 (i28) 0.726 0.684     

CSE8 (i40) 0.622 0.596     

 

When applied in the complete population the model showed acceptable values of both Cronbach alpha 

and Composite reliability (>0.70). Factor loadings are depicted in Figure 2.  

Table 5 and Table 6 depict the discriminant validity of the models’ latent variables for every country. As 

indicated, the results delivered by the revised measurement model are significant and acceptable, since 

all the values meet the required standards. 

 

Table 5 Discriminant Validity for the Measurement Model in Romania 

 PE PU CA CSE 
Construct                                           

PE 0.774    
PU 0.687 0.697   
CA 0.755 0.666 0.684  
CSE 0.551 0.649 0.521 0.678 

 

 

Table 6 Discriminant Validity for the Measurement Model in Spain 

 PE PU CA CSE 

Construct                                           

PE 0.736    
PU 0.535 0.684   
CA 0.696 0.604 0.654  
CSE 0.545 0.655 0.513 0.696 

 
 

5.2. Descriptive statistics 

Table 7 provides descriptive statistics for the measured constructs for the whole population while Table 

8 depicts the individual item scores of the IAS for every country separately.  

Overall, Table 8 shows that (1) in all items the Spanish participants have more positive attitudes but also 

increased anxiety, (2) the overall average score of the Spanish group is higher than that of the Romanian 

group, and (3) while none the average scores of the Romanian group were higher than “4”, the Spanish 

participants showed 14 average scores higher than “4”. 

 

 

Table 7 Descriptive statistics for the whole sample (N=558) 
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 Minimum Maximum Mean Std. Deviation 

PE 1 5 3.48 0.703 

PU 2 5 3.68 0.697 

PA 1 5 3.17 0.703 

CSE 2 5 3.14 0.673 

 
Table 8 Descriptive statistics for every country group 

 Romania (N=454) Spain (N=104) 

 Item Mean  St. Dev Mean St. Dev 

Perceived Enjoyment 

 3.27 .533 4.44 .623 
5 3.40 .667 4.43 .810 
9 3.35 .575 4.47 .696 

13 2.75 .697 3.81 1.071 
17 3.40 .667 4.34 .663 

Perceived Usefulness 

 3.45 .525 4.63 .584 
6 3.44 .595 4.66 .551 

10 3.01 .800 4.63 .671 
18 3.28 .596 3.87 .821 
38 3.54 .588 4.66 .617 

Computer Anxiety 

 2.99 .580 4.02 .682 
7 2.87 .701 3.75 .867 

11 2.98 .645 4.39 .703 
39 3.10 .629 3.80 .829 

Computer Self-Efficacy 

 2.93 .529 4.12 .528 
4 2.91 .727 4.36 .835 
8 2.87 .679 4.27 .779 

12 2.78 .697 3.45 .974 
16 2.83 .652 4.07 .754 
20 2.94 .665 3.89 .709 
24 2.89 .666 3.63 .827 
28 2.79 .636 3.90 .770 
40 3.96 .749 3.96 .749 
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5.3. Group Comparison Analysis  

Table 9 presents the Mann-Whitney results for comparing country-based groups. As depicted, all 

four IAS constructs revealed a significant difference between Romanian and Spanish students.  

 
Table 9 Mann-Whitney Comparison (Grouping Variable: Country) 

 PE PU CA CSE 

Mann-Whitney U 2174.500 1979.500 3278.000 1697.500 

Wilcoxon W 69702.500 69507.500 70806.000 69225.500 

Z -11.144 -11.128 -9.910 -12.086 

Asymp. Sig. (2-tailed) .000 .000 .000 .000 

 

Table 10 presents the Mann-Whitney results for comparing gender-based groups for the whole 

sample. As depicted, no significant gender differences have been detected between male and 

female students in the complete population of Romania and Spain.  Similarly, no gender differences 

have been detected within the same country populations neither (p>0.05). 

 

Table 10 Mann-Whitney Comparison (Grouping Variable: Gender) 

 PE PU CA CSE 

Mann-Whitney U  15353.500 14547.000 14868.000 15531.000 

Wilcoxon W 20009.500 19203.000 19524.000 20187.000 

Z -.518 -1.345 -1.055 -.338 

Asymp. Sig. (2-tailed) .604 .179 .291 .735 

 

 
5.4. Structural Model 

The structural model was employed to test the hypotheses developed for the correlations in the 

research model. The test was based on the path coefficients and the R2 values (Chin & Newsted, 1999) 

which are used in order to evaluate the significance of the path coefficients and total effects of the 

hypothesized relationships. Usually, path coefficients greater than 0,1 with t-values greater than level. 

Both the path coefficients and the R2 values were evaluated via a PLS algorithm and a bootstrapping 

procedure (Chin & Newsted, 1999). 

Table 11 below presents the t-values and p-values as well as the descendent constructs’ R2 values that 

were extracted through the bootstrapping procedure for a very country group and for complete 

population (all) as well. Figure 2 presents the structural model for the complete population, depicting 

the paths’ coefficients, the items’ factor loadings and all extracted p-values. As presented there are 

several significant paths and hypotheses H3 to H6 are confirmed for all studied students’ populations. 
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Table 11 Spain and Romania results in relationships between IAS constructs 

   Romania Spain  All  

 R
2
  R

2
  R2  

PE 0.523 
0.444 
 
0.570 

 0.390 
0.482 
 
0.434 

 0.685 
0.689 
 
0.706 

PU   

PA   

CSE   

  t-value p-value  t-value p-value  t-value p-value 
 

 H1 PEPU 8.818 0.000      support 5.200 0.626 

not 
support 

11.915 0.000 

H2 CSEPU 0.488 0.193 
not 
support 0.488 0.000 

support 2.975 0.003 

H3 CSEPE 4.290 0.000 support 4.290 0.000 support 10.704 0.000 

H4 PAPE 8.393 0.000 support 1.841 0.066 support 7.367  0.000 

H5 PAPU 2.741 0.006 support 2.409 0.016 support 3.172 0.002 

H6 PACSE 34.451 0.000 support 14.062 0.000 support 60.460 0.000 

 

 

 
Figure 2 IAS Structural Model results for Spain and Romania (complete population) 
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6.  Discussion 

Constructs’ correlation paths 

As presented in Table 11 and Figure 2, results of the structural model highlighted the confirmation of 4 

out of 6 hypotheses. In particular, H1 was confirmed for Romanian students but not for Spanish students 

since perceived usefulness did not seem to affect perceived enjoyment (p-value>0.05). However, 

perceived usefulness affected perceived enjoyment for the complete student population, coming in line 

with previous literature findings (e.g. Terzis & Economides, 2011). 

In addition, H2 was confirmed for Spanish students but not for Romania students (p-value>0.05). Yet, 

computer self-efficacy revealed significant effects on perceived usefulness for the complete population. 

The rest of hypotheses (H3-H6) were confirmed revealing significant path coefficients for every country 

separated as well as for the complete population of Romanian and Spanish students. The research 

model for the complete population revealed the highest scores of reliability and consistency and all 

hypothesized paths showed statistical significance. 

 

Comparing the results on the attitude of students from Romania and Spain  

An important result of present study showed that Spanish students had higher positive attitudes 

towards the use of the Internet when compared to Romanian students. This means that while Romanian 

students average attitudes close to agree that of Spanish students is above the agree level. This result 

could be explained by the attitude of Romanian students to resist to change when presented with 

something new, following the post-communist mentality after 1989. According to Hervás, López, Real, & 

Fernández (2016), Spanish students have a more positive attitude when challenged to overcome 

technophobia or avoiding the addictive and compulsive use of technology. Another explanation could be 

given by the fact that Romania occupied the last place in Europe in terms of Internet use in 2011 

(Eurostat, 2011). Unlike this result, another comparative study revealed similar positive attitudes 

towards using the Internet in different cultures, like China and Britain (Li & Kirkup, 2007). Comparative 

studies provide useful data about the attitudes of students from different universities in the European 

and international scope. This difference in the use of the Internet could also be explained by the training 

received. According to Ramírez et al. (2012) there is a relationship between Internet training received 

and the differences in the perception of digital competences of teachers. The results highlight the need 

to study in more detail the beliefs underlying the adoption or no adoption of these digital resources, 

how they build up and which elements define them.  

 

The influence of gender on students' perception and acceptance items 

The research results of the present study did not report significant differences regarding gender, and 

that is in line with older studies (Abedalazi et al., 2013; Havelka et al., 2004; Tuncer, 2012; Zhang, 2007). 

Some studies have shown that attitudes towards the Internet are more favorable to male participants 

(Durndell & Haag, 2002; Peng et al., 2006; Wu & Tsai, 2006). There are studies that demonstrate 

that female students have more positive perceptions about the use of Internet than males (Ali, 2014). 

These results could be explained by the fact that universities have been permanently involved in 

improving the Internet infrastructure, making these services available to all students. Both male and 

female students benefit from these services, which highlights the equal access and the opportunity to 

use the Internet without any gender difference. Also, gender differences have diminished as a result of 
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the increased opportunities to learn and use the Internet. According to the specialization, unlike other 

studies (e.g. Maican & Cocoradă, 2017), which showed that the students from Engineering and 

Technological Sciences or Science had positive attitudes compared to the students of Human 

Development, the results of the present study did not indicate significant differences.  

 

Limitations and future research directions 

There are a number of limitations attached to this study. One of the main milestones is represented by 

the limited number of participants from Spain. The attitudes of students from Romania and Spain may 

differ from those of other students who study at other state/private universities in other countries. 

Therefore, the generalization of results is not possible due to the specific context. The future research 

may extend the study to integrate comparative analysis between students' attitudes from different 

universities at international level. It would also be useful to investigate attitudes of students towards the 

use of the Internet depending on different specializations. An important future research direction will be 

represented by the investigation of the attitudes of university teachers towards the use of Internet. 

 

7. Conclusions 

The main purpose of the study was to examine students’ perception and acceptance toward using 

Internet and web-based technologies in two different countries, Romania and Spain. The study explores 

potential differences in the measured constructs of Perceived Enjoyment, Perceived Anxiety, Perceived 

Usefulness and Computer Self-Efficacy as well as in the relationship paths among them. After validity 

testing an eliminated version of the IAS scale composed of 19 items (out of 40) was applied as the 

research model. The results indicate that there are significant differences between Spanish and 

Romanian students both in the constructs’ mean values as well as in the relationships between the 

constructs of the examined model. Additionally, there are no significant gender differences regarding 

the students' attitudes toward the use of the Internet.  

The findings of this study allowed the authors to measure the attitude of the students from the 

Romanian and Spanish educational systems towards the use of the Internet and examine the 

relationships among the IAS constructs of Perceived Enjoyment, Perceived Anxiety, Perceived Usefulness 

and Computer Self-Efficacy. From this perspective, the students from Spain have significantly higher 

positive Internet use attitudes but also higher perceived anxiety, with respect to Romanian students. 

Also, most of the assumed correlations between IAS constructs seem to be valid for both country 

groups. The present study is important, considering that studies on students' attitudes towards the use 

of the Internet and the investigation of IAS structural correlational models have rarely been done on the 

Romanian and Spanish populations. A conclusion that emerges from the analysis of recent studies refers 

to the fact that very few comparative studies have shown the attitudes of students towards the Internet 

from different cultural backgrounds. 

This study has an impact on educational authorities and universities, as it highlights the factors that may 

affect students' attitudes towards the use of the Internet. Determining students' attitudes towards 

using the Internet is important, since most students from the two universities in Romania and Spain 

will become teachers in schools. The results of this study offer university teachers the opportunity to 

design courses and training programs to develop ICT abilities depending on the age and the level of prior 

knowledge of students. Future studies can use IAS (or a customized version) to compare populations 
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from different cultures. The findings of this study will contribute to the successful implementation of 

eLearning in the university education system. 
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