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Abstract  
The aim of the paper is to explore the effect several specific factors suggested by previous literature 
(i.e. ease of use, communicativeness, accessibility, information quality, result demonstrability, 
perceived usefulness, satisfaction and system quality) have on students´ perception of effectiveness 
and behavioural intention of using Moodle. Specifically, the sample for the empirical study is 
composed by students who are users of "Operations Management" Moodle course at University of 
Cantabria during the 2016-2017 academic year. The results obtained through structural equation 
modelling (PLS), allow us to discriminate between the most relevant factors for increasing student 
satisfaction. These results could be used for future planning and efficient implementation of e-learning 
systems. 
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1 INTRODUCTION  
The implementation of the European Higher Education Area (EHEA) has requested the modification of 
teaching processes in order to change the manner of pedagogy and learning traits ([1]). The new 
teaching requirements and the advent of internet and technology ([2]) have increased the use of new 
teaching methodologies in higher education ([3]) for distributing, tracking and managing courses over 
the internet ([4]).  

Within this context, higher education institutions face increasing pressure to cut costs and to provide 
customers with different e-learning tools such as Moodle, Blackboard or Open Course Ware, among 
others, which offer a range of services ([5]) in order to satisfy their learning goals ([6]). However, the 
introduction and establishment of these tools differ across countries and higher education institutions.  

In the case of University of Cantabria, during the last years Moodle has become the most popular 
teaching tool. That is because it allows educators to distribute learning materials, share news and 
other course-related information, track the progress and provide feedback to the students ([7]). 
Students, for their part, can interact with each other, control their own learning, download course 
materials, submit their assignments and receive their grades from the system ([8]). Overall, this tool 
provides students more flexibility in terms of place, time, and studying at their own pace ([9]).  

Within this context, students are a valuable asset in providing feedback about their preferences and 
suggestions about the main utilities of Moodle as an educational resource. Therefore, the purpose of 
the paper is to explore the effect several specific factors suggested by previous literature (ease of use, 
communicativeness, accessibility, information quality, result demonstrability, perceived usefulness, 
satisfaction and system quality) have on students´ perception of effectiveness and behavioural 
intention of Moodle use. 

In order to attain the main objective of this paper an empirical study has been made. The 
questionnaire survey conducted to collect the necessary data to develop the study took place in 
February of 2017, with a final sample of 151 students enrolled during the 2016-17 academic year in 
the “Operations Management” subject, which is taught in the second year of Business Administration 
and Management Degree at University of Cantabria, Spain.  

The analysis of this information offers an insight into what factors, from the students´ perception, are 
highly significant antecedents for planning and implementing a Moodle e-learning system to enhance 
student-learning effectiveness.  
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2 METHODOLOGY 
In order to collect the necessary data to develop this study, a self-administered questionnaire was 
designed. More specifically, it was developed according to previous studies which had used surveys to 
value students´ perception about effectiveness of Moodle as a learning tool ([4] and [5]). 

The draft questionnaire was firstly reviewed by a discussion group formed by teachers of subjects 
related to the Operations area of the Degree of Business Administration at University of Cantabria for 
content, clarity and understanding. Their responses provided written qualitative feedback on the clarity 
of both instructions and survey items. More specifically, the respondents provided notes and 
comments on any words or items that were ambiguous or imprecise. Then the questionnaire was 
reviewed according to the given suggestions. After this process, the final questionnaire was divided 
into two parts:  

1 The first part aims to identify both the socio-demographic students´ profile (i.e. age and gender) 
and their habits with respect the use of Moodle (i.e. students were asked about if they know and 
usually use Moodle or other tools, or how many times per week they use it (adapted from [10], 
[11] and [12])). 

2 The second part, based on a 1-7 Likert-type scale (“strongly disagree (1)” to “strongly agree 
(7)”) tries to analyse students’ perceptions of use of Moodle as a learning tool. In more concrete 
terms, students´ perception regarding seven factors that affect students´ satisfaction and their 
behavioural intention of using Moodle in the future were analysed. The items for measuring 
these factors were adapted from previous literature with minor changes in wording reflecting the 
target context ([4], [5], [13], [14], [15], [16], [17], [18]). They are summarized in Table 1: 

Table 1.  Factor scales of the initial conceptual model  

Ease of use Interacting with Moodle is clear and understandable 
Interacting with Moodle does not require a lot of mental effort 

I find Moodle to be easy to use 

I find it easy to do with Moodle what I want to do  

Accessibility Moodle quickly loads all the text and graphics 

Moodle offers a good access 

System quality Moodle is stable 

Moodle operates reliably 

Communicativeness This e-learning tool makes it easier discussions with teachers 
This e-learning tool makes it easier to share new knowledge with other users 

This e-learning tool makes it easier to gain access to other users’ knowledge 

This e-learning tool makes it easier discussions with other students 

Perceived 
usefulness 

Using this e-learning tool will make learning easier 

Using this e-learning tool improved the quality of my tasks 

Using this e-learning tool enabled me to complete tasks more quickly 

Using this e-learning tool enhanced the effectiveness of my tasks 
Information quality This e-learning tool provides useful information for my studies 

This e-learning tool provides up-to-date information for my studies 

Results Using this e-learning tool has improved my overall learning performance 

Applying e-learning encourages me to continue learning on the Internet  

Using this e-learning tool improves my grade for the subject 

Satisfaction In general, using this e-learning tool gave me a sense of satisfaction 

If asked, I would probably recommend this on-line learning system as an ideal 
learning platform 

Behavioral intention 
to use in the future 

I intend to use this e-learning tool in other subjects 

My intentions are to continue using Moodle rather than using any alternative means 
Source: Authors 
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2.1 Data collection 
The population used for this analysis is the total number of students enrolled during the 2016-17 
academic year in an “Operations Management” subject. It is a compulsory subject of 6 ECTS which is 
taught in the second course of the Degree in Business Administration and Management at University 
of Cantabria.  

The questionnaire survey took place in February of 2017. The survey was completed by a total of 151 
students resulting in a 74.38 percent response rate. The sample error, taking an infinite population, is 
3.51 percent, providing a confidence level of 95 percent. Of the total number of participants, we find 
that age distribution ranges between 19 to 22 years was 89.4 percent of the total population. The 
distribution between male and female is quite homogeneous (49.7 and 50.3 respectively). Regarding 
students´ previous experience in this subject we find that only 8.6 percent of students had been 
previously enrolled in this subject and 9.3 percent of the sample is composed by international students 
(see Fig. 1). 

 
Figure 1 Students´ general profile 

Source: Authors 

The description of students´ habits with respect to Moodle use is summarized in Fig. 2. In general, we 
found that most of the students know the existence of Moodle (99.34 percent) and use this platform 
frequently. The majority of students have used this platform for two years (60.26 percent) and typically 
connect to Moodle less than twice a week (41.06 percent). These results suggest that the majority of 
students use Moodle for the first time when they access to the first academic course of university 
studies. Only 24.50 percent of the sample has used Moodle previously to university. 	  

 
Figure 2 Students´ profile with respect to Moodle use 

Source: Authors 
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3 RESULTS 
Partial least square (PLS) technique was used for data analysis. PLS is a structured equation 
modelling technique that can analyse structural equation models involving multi-item factors with direct 
and indirect paths analyses. For testing our research model proposal which suggests, firstly, that 
several specific factors identified by previous literature (ease of use, communicativeness, accessibility, 
information quality, result demonstrability, perceived usefulness and system quality) exert a positive 
effect on students´ satisfaction and, secondly, that students´ satisfaction positively impacts their 
behavioural intention of using Moodle in the future, what follows is a two-.stage process. Following 
analytical procedures ([19]), the first step examines the measurement model (Tables 2 and 3).  

Table 2.  Measurement model 

Factor Indicator Indicator 
Reliability 

Composite 
Reliability 

Cronbach 
alpha AVE VIF Sample 

Mean 
Standard 
Deviation  

Ease	  of	  use	  

Easeuse	  1	   0.786***	  

0.859	   0.904	   0.701	  

1	  909	   0.783	   0.060	  

Easeuse	  2	   0.839***	   1	  827	   0.841	   0.053	  

Easeuse	  3	   0.857***	   2	  445	   0.855	   0.033	  

Easeuse	  4	   0.866***	   2	  208	   0.868	   0.022	  

Accessibility	  
Acc	  1	   0.901***	  

0.700	   0.868	   0.768	  
1	  408	   0.900	   0.023	  

Acc	  2	   0.850***	   1	  408	   0.848	   0.040	  

System	  quality	  
Systqual	  1	   0.876***	  

0.726	   0.879	   0.784	  
1	  479	   0.873	   0.034	  

Systqual	  2	   0.896***	   1	  479	   0.896	   0.022	  

Communicative
ness	  

Com	  1	   0.890***	  

0.911	   0.937	   0.789	  

2	  778	   0.888	   0.026	  

Com	  2	   0.911***	   3	  124	   0.911	   0.017	  

Com	  3	   0.857***	   2	  411	   0.857	   0.037	  

Com	  4	   0.894***	   3	  056	   0.893	   0.022	  

Perceived	  
usefulness	  

Usef	  1	   0.775***	  

0.870	   0.911	   0.720	  

1	  501	   0.776	   0.040	  

Usef	  2	   0.875***	   2	  727	   0.872	   0.033	  

Usef	  3	   0.844***	   2	  477	   0.842	   0.032	  

Usef	  4	   0.895***	   3	  128	   0.893	   0.019	  

Information	  
quality	  

Infqual	  1	   0.947***	  
0.842	   0.925	   0.861	  

2	  118	   0.948	   0.010	  

Infqual	  2	   0.909***	   2	  118	   0.905	   0.035	  

Results	  

Results	  1	   0.906***	  

0.813	   0.887	   0.724	  

2	  044	   0.906	   0.018	  

Results	  2	   0.891***	   2	  085	   0.890	   0.021	  

Results	  3	   0.748***	   1	  538	   0.741	   0.059	  

Satisfaction	  
Satisf	  1	   0.929***	  

0.844	   0.928	   0.865	  
2	  140	   0.929	   0.012	  

Satisf	  2	   0.931***	   2	  140	   0.932	   0.010	  

Behavioral	  
intention	  to	  
use	  in	  the	  
future	  

Int1	   0.918***	  
0.716	   0.873	   0.775	  

1	  451	   0.920	   0.011	  

Int2	   0.841***	   1	  451	   0.836	   0.052	  

Source: Authors 

This examination includes an estimation of four elements: 

1 Internal consistency reliability: it estimates the reliability based on the inter-correlations among 
the items within a scale. For its evaluation Cronbach’s alpha is probably the most used and 
traditional parameter in social science research. However, PLS measures internal consistency 
through a composite reliability. Considering researchers are more familiarized with traditional 
measures than with PLS measures ([20]), both measurement indicators are included in Table 2. 

2 Indicator reliability: it refers to the bivariate correlation between the indicator and the construct 
([21]). The cut-off for loading value is 0.7083. 
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3 Convergent validity (average variance extracted (AVE)): it indicates the extent to which the 
items of a scale that are theoretically related are also related in reality. It is ensured by 
comparing item loadings, composite reliability and AVE values (that should be higher than 0.5 
[22]).   

4 Discriminant validity: it refers to the extent to which a construct is truly different from other 
construct ([22]). This approach compares AVE square root with the other construct correlations 
within the model. Therefore, AVE square root of each construct must be larger than its 
correlations with other constructs (Table 3). 

The results summarized in table 2 show all the constructs have composite reliability values between 
0.868 and 0.937, fulfilling the recommended value proposed by ([23]). Furthermore, all item loadings 
are higher than the cut-off value of 0.708 and all AVE values exceed the threshold of 0.5. Finally, the 
squares root of AVE values presented in Table 3 are greater than the off-diagonal correlation values. 
These results suggest satisfactory reliability and validity measures of the model. 

Table 3.  Discriminant validity (inter-correlations of variables). 
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Accessibility 0.876         

Behavioral intention 0.450 0.880        

Communicativeness 0.378 0.390 0.888       

Ease_of_use 0.628 0.488 0.369 0.837      

Information quality 0.427 0.595 0.409 0.493 0.928     

Perceived usefulness 0.347 0.528 0.482 0.398 0.564 0.848    

Results 0.309 0.544 0.464 0.331 0.442 0.720 0.851   

Satisfaction 0.550 0.701 0.451 0.599 0.660 0.564 0.508 0.930  
System quality 0.654 0.508 0.349 0.517 0.413 0.376 0.341 0.569 0.886 

Source: Authors 

Once the construct measures have been confirmed to be reliable and valid, a structural model 
evaluation followed in the second step.  

This assessment involves examining the model predictive capabilities, as well as the significance and 
relevance of the relationships among the constructs. The key criteria for assessing the structural 
model in PLS are to evaluate the significance of path coefficients or relationships among the 
constructs, R2 values, effect size (f2), and predictive relevance (Q2), which are the measures of how 
well a model is performing ([24]).  

To determine these criteria boostrapping resampling technique was applied as recommended by [25]. 
In this case, the bootstrapping procedure revealed which path coefficients are significant and at which 
confidence level. We present these results in table 4. The standard output of the boostrapping 
procedure is t-values. We present the results of this second step summarized in Table 4 and Figure 2. 

The analysis of these results provides partial support to the research model proposed. More 
specifically, it was found that five of the seven factors contribute positively and significantly to 
students´ satisfaction (see table 4) (R2 =0.618). Among them, there are three factors –ease of use, 
system quality and information quality- particularly relevant to affect students´ satisfaction. These 
results show that it is relevant that e-learning tools guarantee the system can be used easily –i.e. 
students can use the platform intuitively and without requiring specific information technology 
knowledge-, is stable –the e-learning platform operates without errors-, and the information is updated 
and contributes to student learning.  
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Table 4.  Structural model. 

 Path 
Coefficients R2 T Statistics P Value F2 effect 

size Q2 Value 

Behavioral intention 
to use in the future  0.492***    0.300 

Satisfaction 0.701*** 0.618*** 16.373 0.000 0.969 0.465 

Ease of use 0.198**  2.568 0.010 0.055 0.478 

Accessibility 0.072  1.158 0.247 0.006 0.283 

System quality 0.191**  2.712 0.007 0.051 0.315 

Communicativeness 0.049  1.039 0.299 0.004 0.595 

Perceived usefulness 0.093t  1.144 0.253 0.09 0.500 

Information quality 0.191**  4.247 0.007 0.161 0.456 

Results 0.121t  1.612 0.100 0.02 0.429 
t p<0.10; * p<0.05; ** p<0.01; *** p<0.001  
Source: Authors 

By contrast, there was statistically insufficient evidence regarding the impact of two factors -
accessibility and communicativeness- on students´ satisfaction. Therefore, it could be considered that 
these two factors do not increase students¨ satisfaction. These no-significant results could be 
consequence of the students´ culture. That is because contrary to other cultures (i.e. Latin-Americans 
or Nordic countries) Spanish students usually show a more passive attitude to use forums to debate 
with teachers or other students. Consequently, interactive characteristics are less valued than 
technical characteristics for increasing their satisfaction and behavioral intention of using Moodle in 
the future.  

Finally, results also show that, as it was expected, students´ satisfaction is highly and significantly 
related with the dependent variable “behavioral intention of use in the future” (R2=0.492, path 
coefficient=0.701).  

In addition to the R2 values, Table 4 also shows predictive validity tests (Q2). These Q2 values are in 
all cases greater than zero as recommended. This result implies all the independent variables have 
predictive relevance for the dependent variable under consideration ([24]. Finally, the effect size f2 
measures the change in the R2 value when a specific independent construct is omitted from the 
model. Therefore, the effect size of satisfaction on behavioural intention to use Moodle in the future is 
very large, whereas information quality, ease of use, system quality, perceived usefulness and results 
have a small effect size on students´ satisfaction and accessibility and communicativeness have no 
effect. 

 
Figure 3 PLS analysis results of research model 

Source: Authors 
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4 CONCLUSIONS 
The purpose of this study was to provide empirical evidence about students´ perception of 
effectiveness of Moodle as an e-learning tool and their behavioural intention of using it in the future. 
This research was motivated because during the last years, Moodle has become the most popular 
teaching tool in University of Cantabria, which has spent a considerable amount of resources for its 
diffusion and empowerment among teachers and students. 

In this sense, students could be considered a valuable assert in providing feedback on their 
preferences and suggestions about the main utilities of Moodle as an educational resource. 
Particularly, this analysis could provide valuable information for future planning and efficient 
implementation of this e-learning system. Consequently, we used a sample composed by students 
who are users of Moodle platform in the "Operations Management" subject at University of Cantabria 
during the course 2016-2017 for test our research model. 

The main results of this work underlie the fact that if students have a positive view of Moodle, they will 
intend to use it in the future. In order to increase students´ satisfaction institutions should emphasize 
three basic aspects –ease of use, stability and updated information-.  

These three factors appear the most relevant factors against others with less relevance –such as 
perceived usefulness and results demonstrability- or factors without any impact –such as accessibility 
or communicativeness-. These results shed new lights to previous studies. That is because previous 
research had confirmed that communication has the strongest effect on students´ perceived 
performance of Moodle as an e-learning tool ([5]; [26]; [27]. By contrast, our study suggests that 
interaction is not a valuable assert of this platform whereas technological aspects are the most 
relevant factors for students´ satisfaction. These novelty results have relevant managerial implications 
for institutions that traditionally have emphasized interaction characteristics as main advantages of 
these e-learning platforms. Furthermore, it could be interesting to advice educators playing more 
active roles in the course when necessary. For example, within the specific context analysed in this 
work, discussion forum does not increase students´ satisfaction. 

However, in order to generalization of data it could be interesting that future studies explore if these 
results could be influenced by students´ specific educational model (virtual classes, in-site classes 
among others), country culture or indeed by particular subject development –i.e. if students receive 
some extra points when they actively participate in the discussion forums [4].- Furthermore, does the 
effect of these proposed factors depend on the educational model followed by the institution? Maybe, 
if students have the possibility to interact with teacher face to face every week they avoid interacting 
through an e-learning tool. These are some variables/contexts that could be explored in the future. 

Finally, the present work is not without its limitations that could serve as the avenue for further 
research. Firstly, the research was cross-sectional, so future studies should compare the results of 
students´ perceptions using longitudinal settings. Secondly, this study has been conducted using a 
single university, so it would be interesting for generalizing these results that future studies consider 
different contexts or compare if these students´ perceptions differ from other e-learning tools –i.e. 
OCW, Blackboard, among others-. 

REFERENCES  
[1] G. García-Piqueres, M. Pérez-Pérez and A. M. Serrano-Bedia, “Open Course Ware as a 

supporting tool for teaching in higher education: an experience from the University of 
Cantabria”, 8th International Conference on Education and New Learning Technologies, pp. 
270-278, 2016, ISSN: 2340-1117. "doi: 10.21125/edulearn. 2016.1049 

[2] G. S. Subramanian and V. Perumal, "Moodle based e-learning resource for revising clinical 
anatomy: an inexpensive and interactive supplement for physiotherapy students", International 
journal of physiotherapy, vol. 3, no. 4. pp. 409-414, 2016. 

[3] K. A. Al-Busaidi, "An empirical investigation linking learners’ adoption of blended learning to 
their intention of full e-learning" , Behaviour & Information Technology, vol. 32, no. 11, pp. 1168-
1176, 2013. 

[4] AKM Islam and A. Nasreen, "Satisfaction and continuance with a learning management system: 
Comparing perceptions of educators and students", The International Journal of Information and 
Learning Technology, vol. 32, no. 2, pp. 109-123, 2015 

7445



[5] V. Damnjanovic, S. Jednak, and I. Mijatovic, "Factors affecting the effectiveness and use of 
Moodle: students' perception", Interactive learning environments, vol. 23, no. 4, pp. 496-514, 
2015. 

[6] Ć. Maja, et al. "e-Learning process management and the e-learning performance: Results of a 
European empirical study" Computers & Education, vol. 55, no. 2, pp. 554-565, 2010 

[7] M. Dougiamas, "Pedagogy. org: http://docs. moodle. org/22/en/Pedagogy. 2012. 

[8] L. P. Macfadyen and S. Dawson, "Numbers are not enough. Why e-learning analytics failed to 
inform an institutional strategic plan", Educational Technology & Society, vol. 15, no. 3, pp. 149-
163, 2012 

[9] M. C. Hung, I.C. Chang and H.G. Hwang, "Exploring academic teachers’ continuance toward 
the web-based learning system: The role of causal attributions", Computers & Education, vol. 
57, no. 2, pp. 1530-1543, 2011. 

[10] M. Rodríguez-Correa and  J. C. Rivadulla- López, “La integración de plataformas de e-‐learning 
en la docencia universitaria: percepciones de un grupo de estudiantes sobre los usos de la 
plataforma Moodle”, Revista Electrónica de Investigación y Docencia (REID), 2015. 

[11] V.F.  Guzmán and  J. R. Vila, “Recursos Educativos abiertos y uso de internet En enseñanza 
superior: el proyecto opencourseware”. Edutec---‐e, Revista Electrónica de Tecnología 
Educativa, vol. 38, pp. 4-15, 2011. 

[12] D. Frías-Navarro, H. Monterde-i-Bor, G. P. Salvador, L. D. Serra and P. Samper, “Integración 
de los materiales Open Course Ware en la enseñanza universitaria: estimación de sus efectos”, 
X Jornadas de Redes de Investigación en Docencia Universitaria. La participación y el 
compromiso de la comunidad universitaria, pp. 3422-3432, 2012. 

[13] M. Limayem, S. G. Hirt, and C. MK Cheung, "How habit limits the predictive power of intention: 
The case of information systems continuance." MIS quarterly, pp. 705-737, 2007. 

[14] A. Bhattacherjee, "Understanding information systems continuance: an expectation-confirmation 
model." MIS quarterly, pp. 351-370, 2001. 

[15] B. H. Wixom and P. A. Todd, “A theoretical integration of user satisfaction and technology 
acceptance”, Information Systems Research, vol. 16, no. 1, pp. 85-102, 2005 

[16] S. Lee, B. Shin and H. G. Lee, “Understanding post-adoption usage of mobile data services: the 
role of supplier-side variables”, Journal of the Associations for Information Systems, vol. 10 no. 
12, pp. 860-888. 2009 

[17] S. J. Hong, J.Y.L Thong and K.Y.Tam, “Understanding continued information technology usage 
behavior: a comparison of three models in the context of mobile internet”, Decision Support 
Systems, vol. 42, no. 3, pp. 1819-1834, 2006 

[18] G. C. Moore and I. Benbasat, “Development of an instrument to measure the perception of 
adopting an information technology innovation”, Information Systems Research, vol. 2, no. 3, 
pp. 192-222, 1991 

[19] J. F. Hair et al. Multivariate Data Analysis, London: Prentice-Hall International, 1998 

[20] W. W. Chin, "How to write up and report PLS analyses",,Handbook of partial least squares, pp. 
655-690, Heidelberg: Springer Berlin Heidelberg, 2010. 

[21] R. T. Cenfetelli and G. Bassellier, "Interpretation of formative measurement in information 
systems research", Mis Quarterly, pp. 689-707, 2009 

[22] J. Hair et al. "Partial least squares structural equation modeling (PLS-SEM) An emerging tool in 
business research", European Business Review, vol.  26, no. 2, pp. 106-121, 2014 

[23] J. C. Nunally, Psychometric theory, New York: McGraw-Hill, 1978. 

[24] W. W. Chin, "The partial least squares approach to structural equation modeling", Modern 
methods for business research, vol. 295, no. 2, pp. 295-336, 1998 

[25] F. Tenenhaus-Aziza and M. Ellouze. "Software for predictive microbiology and risk assessment: 
a description and comparison of tools presented at the ICPMF8 Software Fair", Food 
microbiology, vol. 45, pp. 290-299, 2015 

7446



[26] S. Jeschke and H. Viertiz, “Accessiblitiy and model-based web application development for 
eLearning environments” In Innovations in E-learning, instruction technology, assessment, and 
engineering education (Magued Iskander, ed.), pp. 439–444. The Netherlands: Springer, 2007. 

[27] G. McArdle and M. Bertolotto, “Assessing the application of three-dimensional collaborative 
technologies within an e-learning environment”, Interactive Learning Environments, vol. 20, no. 
1, pp. 57–75, 2012 

7447




