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Abstract  
The aim of this paper is to show the results of an evaluation process, which was performed by an 
international group of professional experts in virtual education and organizational management. The 
evaluation addressed into the operational dimension previously identified from the literature review 
analysis. This dimension contributes to the measurement of the e-learning implementation in higher 
education institutions. 

The operational dimension has four components and eleven factors. The components are: program 
generalities, research, educative media and study plan. The factors are: denomination and justification 
of the program, program structure, student’s profile, relationship with the external sector, research 
capability, research promotion, bibliographic resources, informatics services, curricular content and 
academic activities, expected learning outcomes, and learning evaluation and monitoring.   

The research question proposed to solve was: Are the components and factors of the operational 
dimension suitable to measure this new dimension?  

The method used in this article was quantitative research and descriptive analysis using experts 
judgment. This work was done through four stages: (i) preparation of the evaluation instrument, (ii) 
selecting experts, (iii) application of the evaluation, and (iv) analysis of results. The selected experts 
were 103, they have knowledge in virtual education and organizational management topics, and 
affiliated with higher education institutions in Latin America. The experts consultation was conducted 
through an online questionnaire. 

The experts were asked about three aspects related to the operational dimension: i) the importance of 
the factors that make up this dimension; ii) the influence level of each component for doing a success 
measurement of a virtual program; and, iii) the sufficiency of the components and factors. 

The findings show high levels of agreement among experts (89%). 78,8% of the experts are agree that 
are high levels of influence of the components for achieving a success measurement of virtual 
programs. Additionally, the components and factors to measure the operational dimension are 
sufficient according to 86,2% of the experts’ responses. 

The contribution of this work was to provide a set of criteria to measure, which can be integrated into a 
larger model, in order to establish the current state of the academic-pedagogical or operational scope 
of the implementation of an e-learning solution in the higher education institutions. Finally, based on 
these results the operational dimension is suitable for measuring the state of the e-learning 
implementation. However, it is recommended include structural and functional elements to integrate a 
stronger measurement model. 

Keywords: e-learning, higher education, implementation of e-learning, expert’s judge, operational 
dimension and online education.  

1 INTRODUCTION  
There are many higher education institutions - HEIs which to cope with the current globalization era, 
and technological change have chosen to provide virtual education in both undergraduate and 
postgraduate degrees. Sometimes, these HEIs ignore that technological change have organizational 
and pedagogical implications when the virtual programs are proposed to create it. In addition, to know 
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whether a HEI is prepared to offer this type of virtual education is necessary to have evaluation 
mechanisms, nevertheless, these evaluation mechanisms are also deficient [1] [2]. 

In order to contribute to solve the above gap, we reviewed the scientific literature about the e-learning 
evaluation. The analysis results denote several articles which purposes are related to the technology 
evaluation [3], and the use of technology [4] [5]. Also they are related to the institutional characteristics 
required for implementing e-learning [2], on the reaction or learning of the students and teachers [6]–
[8], on the educative design and on services or technical support [9]–[12].  

Thus, the characteristics identified in the literature review necessary to execute an academic program 
were: the contents, materials, and courses planning and design [13]–[24]; the pedagogical identity 
[25]; the pedagogical model [26]–[28]; the quality, availability and update of the academic courses 
[29]–[32], [26], [33], [28]; the teaching, learning, and the student assessment [20]–[23], [27], [29], [30], 
[32], [34]–[36]; the motivation [26], [29], [33], [34], [37]; and the skills required by the students [38], 
[39]. 

Other characteristics to implement an academic program were obtained from the Ministry of National 
Education of Colombia in the Decree 1075/2015 [40]. The Decree 1075/2015 defines the conditions to 
obtain the qualified registry to academic program offer. The conditions are: the denomination of 
programs, justification, curriculum, academic activities, research, teachers, educational media, 
physical infrastructure, and the relationship with the external sector. 

Following Sangrà [1] and Cardona-Román et al. [2] who conclude that there are lacks with respect to 
the evaluation and measurement of the virtual programs implementation. This work proposes a new 
dimension for measuring the factors required to the operation of an academic virtual program. This 
dimension is called operational, and there it was grouped the characteristics identified previously. 

Operational dimension is defined as the operation, planning and development of the virtual program, 
optimizing the economic, administrative and technological resources. This is related to the routine 
operation and academic-pedagogic activities of a virtual program. Table 1 shows components and 
factors proposed for the operational dimension.  

Table 1.  Components and factors comprising operational dimension 

Component Factor 

Program Overview 

Name and justification of the program 

Structure of the program 

Student profile 

Relationship with the external sector 

Research 
Research capacity 

Promotion of research 

Educational resources 
Bibliographic resources 

Computer services and virtual labs 

Curriculum 

Curricular content and academic activities 

Expected learning outcomes 

Assessment and monitoring of learning 
Source: Authors 

With the intention of knowing if the proposal of the new operational dimension is suitable, we planned 
to answer the follow research question: Are the components and factors of the operational dimension 
suitable to measure it?  

For that, the aim of this work is to show the opinions of 39 experts about the new operational 
dimension and analyse their answers for fitting of the dimension components and factors. 
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The consultation of experts in e-learning and organizational management, obtained answers to the 
following guiding questions: 

1 What is the importance level of the factors and components embracing the operational 
dimension? 

2 What is the influence level of operational dimension components on the success of measuring 
the implementation of e-learning? 

3 Are the components and factors of the operational dimension sufficient to measure it? 

The next section describes the applied methodology; the posterior section shows the results of the 
descriptive analysis by each question. Finally, the last section presents the conclusions and 
acknowledgments. 

2 METHOD 
This work was conducted using a quantitative research approach and a descriptive analysis in order to 
answer the guiding questions. According to [41] the descriptive analysis is used to characterize a 
study object by noting their characteristics and properties. 

This work was done by the following four stages: 

i) Preparing instrument of evaluation: in this stage, the instrument of evaluation was done follow 
the factors and components identified in the scientific literature review for the operational 
dimension. The instrument of evaluation of the new dimension was a questionnaire with 11 
questions which takes into account the three valuation criteria as the importance, influence and 
sufficiency [42], [43]. Instructions were also prepared for experts in order to complete the 
questionnaire. 

ii) Selecting experts: the experts were searched in the Network of Scientific Journals of Latin 
America and the Caribbean, Spain and Portugal – REDALYC. The experts with knowledge in e-
learning and organizational management were selected [44]. Additionally, the experts must 
have postgrad and publications in the last five years. The sample identified was 103 experts 
from several countries as: Spain (29), Colombia (27), Mexico (27), Venezuela (7), Costa Rica 
(3), Ecuador (3), Cuba (2), Argentina (1), Brazil (1), Chile (1), Nicaragua (1), and Uruguay (1). 

iii) Application of the evaluation: the online questionnaire was sent by email to the 103 selected 
experts. 95 experts were reached and only 39 completed the questionnaire. The experts that 
answered the questionnaire have come from Colombia (35,9%), Spain (35,9%), Mexico 
(20,5%), Chile (2,6%), Cuba (2,6%), and Ecuador (2,6%). The experts education level was 
doctorate (61,5%) and magister (38,5%). 

iv) Analysis of results: the analysis was addressed by each one of the three guiding questions and 
performed through the descriptive statistical analysis of the 39 questionnaire responses [41]. 
This analysis was carried out using frequency tables, graphs, and Cronbach’s alpha coefficient 
(α). George and Mallery provide the rules for α in [45], where α>0,7 is acceptable and α>0,8 is 
good. The questionnaire obtained α=0,803 thus it establish the good reliability of the instrument 
and the proposed components.  

3 RESULTS 
This section presents the experts responses analysis taking into account the statistic descriptive and 
addressed according each one of the guiding questions. 

3.1 What is the importance level of the factors and components embracing 
the operational dimension? 

The importance categories used were: nothing, slightly, moderately, highly, and extremely important. 
The frequency analysis of the experts responses to each factor of the operational dimension is 
presented in Table 2. 
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According to the experts opinions, the most important component is Curriculum with 97% of 
importance, followed by the Educational resources component with 94%, then the Research 
component with 87%, and finally, the Program overview component with 81%. As shown in Fig. 1. 

 
Fig. 1 Importance level of the components of the operational dimension 

The factors most important according to experts answers are expected learning outcomes with 100% 
of importance in “highly” and “extremely” categories; followed by the assessment and monitoring of 
learning with 97% of importance. Posteriorly, the components with 95% of importance respectively are 
the curricular content and academic activities; the computer services and virtual labs, and the 
structure of the program. 

Table 2.  Table 1 Frequency of the importance level of the factors of the operational dimension 

Comp. Factor Nothing 
(%) 

Slightly 
(%) 

Moderately 
(%) Highly (%) Extremely 

(%) 

Program 
overview 

Name and justification of the 
program - 2 (5,1) 11 (28,2) 17 (43,5) 9 (23,1) 

Structure of the program - - 2 (5,1) 16 (41) 21 (53,8) 

Student profile - 1 (2,5) 5 (12,8) 24 (61,5) 9 (23,1) 

Relationship with the external 
sector - - 8 (20,5) 22 (56,4) 9 (23,1) 

Research 
Research capacity - - 4 (10,2) 21 (53,8) 14 (35,8) 

Promotion of research - 1 (2,5) 5 (12,8) 20 (51,2) 13 (33,3) 

Educational 
resources 

Bibliographic resources - - 3 (7,6) 23 (58,9) 13 (33,3) 

Computer services and virtual 
labs - - 2 (5,1) 19 (48,7) 18 (46,1) 

Curriculum 

Curricular content and 
academic activities - - 2 (5,1) 10 (25,6) 27 (69,2) 

Expected learning outcomes - - - 22 (56,4) 17 (43,5) 

Assessment and monitoring of 
learning - - 1 (2,5) 13 (33,3) 25 (64,1) 

Total 0 (0) 4 (0,9) 43 (10) 207 (48,3) 175 (40,8) 

Table 3 contains the statistics analysis for each factor of the operational dimension. This analysis is 
related to measures such as the central tendency that comprising the mean, median, and mode. It 
also is about of the dispersion measures such as standard deviation, variance, range, and percentile. 
Those values represent the consistency of the data collected and it indicate that the proposed factors 
and components are important for measuring the new operational dimension. 
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Table 3.   Statistics analysis of the importance level of the factor of the operational dimension 

Comp. Factor µ Median Mode σ σ2 R Min Max 
Percentile 

25 50 75 

Program 
overview 

Name and 
justification of the 

program 
3,85 4,00 4 ,844 ,713 3 2 5 3,00 4,00 4,00 

Structure of the 
program 4,49 5,00 5 ,601 ,362 2 3 5 4,00 5,00 5,00 

Student profile 4,05 4,00 4 ,686 ,471 3 2 5 4,00 4,00 4,00 

Relationship with the 
external sector 4,03 4,00 4 ,668 ,447 2 3 5 4,00 4,00 4,00 

Research 
Research capacity 4,26 4,00 4 ,637 ,406 2 3 5 4,00 4,00 5,00 

Promotion of 
research 4,15 4,00 4 ,745 ,555 3 2 5 4,00 4,00 5,00 

Educational 
resources 

Bibliographic 
resources 4,26 4,00 4 ,595 ,354 2 3 5 4,00 4,00 5,00 

Computer services 
and virtual labs 4,41 4,00 4 ,595 ,354 2 3 5 4,00 4,00 5,00 

Curriculum 

Curricular content 
and academic 

activities 
4,64 5,00 5 ,584 ,341 2 3 5 4,00 5,00 5,00 

Expected learning 
outcomes 4,44 4,00 4 ,502 ,252 1 4 5 4,00 4,00 5,00 

Assessment and 
monitoring of 

learning 
4,62 5,00 5 ,544 ,296 2 3 5 4,00 5,00 5,00 

3.2 What is the influence level of operational dimension components on the 
success of measuring the implementation of e-learning? 

The influence level used the following categories: very low, low, moderate, high, and very high, for 
valuing of the components and factors of the operational dimension. 

 

A frequency table was prepared with the influence level of each component (Table 4). The influence of 
the proposed components is high according to the experts answers. The most influential component is 
Curriculum with 89,7%, following by the components Educational resources and Research with 82,1% 
respectively, and finally, the Program overview component obtained a 61,5%. 

Table 4.  Frequency of the influence level of the components of the operational dimension 

Component Very low (%) Low (%) Moderate (%) High (%) Very high (%) 

Program overview - 1 (2,5) 14 (35,8) 22 (56,4) 2 (5,1) 

Research - 1 (2,5) 6 (15,3) 19 (48,7) 13 (33,3) 

Educational resources - 3 (7,6) 4 (10,2) 16 (41) 16 (41) 

Curriculum - 2 (5,1) 2 (5,1) 15 (38,4) 20 (51,2) 

Total 0 (0) 7 (4,4) 26 (16,6) 72 (46,1) 51 (32,6) 

The proposed components achieved 78,8% of influence in the sum of the high and very high 
categories (see Fig. 2), with a mean of 4,07±0,77. As consequence of this results, we could assure 
that all components influence the measuring of the operation of virtual program creation in a higher 
education institution.  
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Fig. 2 Influence level of the operational dimension 

3.3 Are the components and factors of the operational dimension sufficient to 
measure it? 

For the last guiding question, the categories used for valuing sufficiency were: very insufficient, 
insufficient, moderate, sufficient, and very sufficient. The results reveal, as shown in Fig. 3, that the 
proposed components are sufficient to measure the operational dimension, considering that it reached 
87,2% of sufficiency, and obtained a mean of 3,90±0,59. 

The results obtained to establish sufficiency suggest that the proposal of the components and factors 
is successful, additionally, they are sufficient to measure the new operational dimension. 

 
Fig. 3 Suffiency of the componentes of the operational dimension 

According to this analysis, it has been evidenced that the operational characteristics for measuring the 
advance of the implementation of a virtual program in HEIs are important, influent, and sufficient. This 
evidence could imply that the proposed new operational dimension covers a broad spectrum because 
it incorporated articles from the scientific literature from academic-pedagogical scope and local 
regulatory documents. In addition, the results allow to conclude that the components and factors do 
not need be adjusted. 

4 CONCLUSION 
This work completed the planned aim, because it showed the analysis of the questionnaire responses 
of the 39 experts. Additionally, it presented a new operational dimension for measuring virtual program 
implementation success and it established that the new dimension is suitable. Besides, its 
components and factors are important, influential, and sufficient to measure it. 

The proposed components and factors for the new operational dimension combined the 
characteristics identified from both literature review and previous studies. Thus, this work contributes 
to provide a set up of components and factors for measuring the advance of the execution of a virtual 
program in a HEI. However, it is recommended to include structural and functional elements to 
integrate a stronger measurement model. 

Based on the results of experts questionnaire, components such as program overview, research, 
educational resources and curriculum, are suitable for measuring the virtual program implementation 
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success. However, the factor “name and justification of the program”, although important, does not 
influence the measuring of the implementation of virtual program.  

Finally, this work provides a basis for elaborate a complete model that include this dimension with 
purpose of to assess the implementation of virtual programs in the HEIs. Future studies can be done 
to compare the resulted model with the opinions of directive, coordinators and professors that 
elaborate projects to creation of the virtual programs in the HEIs. 
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