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Abstract 

Virtual Learning Environments (VLE) provide platforms to make online education more convenient and affordable for learners. Although 

VLE are currently in great demand, their acceptance needs to be assessed. In this research, an instrument that measures the technology 

acceptance of a VLE is validated by applying a confirmatory factor analysis on 15 items and five factors. Results show that the overall fit 

of the model was satisfactory and that all correlations between the latent factors were higher than 0.48. It was found that the assessment 

of technology acceptance is very important, because the VLE’s success depends largely on the favorable reception of professors, 

researchers, and educational leaders. 
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Resumen 

Los Entornos Virtuales de Aprendizaje (EVA) proveen una plataforma para lograr que la educación a distancia sea más conveniente y 

accesible para los estudiantes. Aunque los EVA actualmente cuentan con gran demanda, su aceptación necesita ser evaluada. En esta 

investigación, se validó un instrumento que mide la aceptación tecnológica de un EVA. Aplicando un análisis factorial confirmatorio, se 

validó un instrumento compuesto por 15 ítems y cinco factores. Los resultados muestran que el ajuste general del modelo fue satisfactorio 

y que todas las correlaciones entre los factores latentes fueron mayores de 0.48. Se encontró que la evaluación de la aceptación tecnológica 

es muy importante porque el éxito depende en gran medida de la acogida favorable de profesores, investigadores y líderes educativos.  
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VLE characteristics  
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• 

• 

Problem Statement 
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Data and Methods 

Instrument and data collection 

Latent Factors 
Observed 

Variable 
Statement 

Communication 

(CM) 

MFCTS  I believe Moodle facilitates communication among teachers and students. 

MFCBS I believe Moodle facilitates communication among students. 

UMCL I believe the use of tools such as Moodle enhance communication and learning. 

Design (DE) 

DCA The courses design   is appropriate. 

UCA Color use is acceptable. 

OIA The information organization is acceptable. 

Usability (US) 

NTDMS 
Overall, I consider that navigation through the different sections of a course in Moodle is 

simple. 

EFICM I believe it is easy to find information within a course in Moodle. 

ITCUHL The Moodle interface is comfortable to use and easy to learn.  

General aspects 

(GA) 

UMSS  Overall, I think the use of Moodle in the courses has been satisfactory. 

IWUMFT I would like to continue using Moodle at the School of Telematics.  

IWUMAS  I would like to use Moodle in all courses. 

Reliability (RE)  

CWPLQ  The course web pages are fast to load. 

TPUCAQ 
I have not had any technical problems uploading files to the course or answering 

questionnaires. 

VSMCA The Moodle server has always been available. 

Source: Author’s own elaboration.  
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Figure 1. A path diagram of CFA representing the factors structure of the acceptance of VLE with Moodle. 

 Source: Author’s own elaboration. 

 

Construct validation and analysis 
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Results and Discussion 
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  Proportion of each category   Count of each category 

Factor Item 1 2 3 4 5 1 2 3 4 5 

CM 

MFCTS 0.04 0.03 0.13 0.5 0.3 4 3 13 50 30 

MFCBS 0.07 0.14 0.37 0.32 0.1 7 14 37 32 10 

UMCL 0.01 0.03 0.19 0.51 0.26 1 3 19 51 26 

DE 

DCA 0.02 0.06 0.18 0.5 0.24 2 6 18 50 24 

UCA 0.04 0.06 0.19 0.41 0.3 4 6 19 41 30 

OIA 0.03 0.09 0.11 0.47 0.3 3 9 11 47 30 

US 

NTDMS 0.03 0.06 0.14 0.38 0.39 3 6 14 38 39 

EFICM 0.02 0.03 0.2 0.4 0.35 2 3 20 40 35 

ITCUHL 0.03 0.04 0.14 0.43 0.36 3 4 14 43 36 

GA 

UMSS 0.03 0.03 0.13 0.51 0.3 3 3 13 51 30 

IWUMFT 0.01 0.05 0.2 0.26 0.48 1 5 20 26 48 

IWUMAS 0.05 0.08 0.26 0.26 0.35 5 8 26 26 35 

RE  

CWPLQ 0.04 0.1 0.17 0.47 0.22 4 10 17 47 22 

TPUCAQ 0.09 0.24 0.13 0.24 0.3 9 24 13 24 30 

VSMCA 0.05 0.21 0.28 0.2 0.26 5 21 28 20 26 

Source: Author’s own elaboration.

Confirmatory Factor Analysis 

χ

Figure 2. Adjusted path diagram of CFA representing the factors structure of the technology acceptance of VLE with Moodle. 

Source: Author’s own elaboration. 
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χ

  

 

  Standardized   Unstandardized   

  Item Estimate Estimate S.E. p-value 

CM MFCTS 0.876 1 0 - 

 MFCBS 0.568 0.38 0.089 <0.001 

 UMCL 0.847 0.877 0.173 <0.001 

DE DCA 0.877 1 0 - 

 UCA 0.856 0.909 0.152 <0.001 

 OIA 0.856 0.91 0.155 <0.001 

US NTDMS 0.968 1 0 - 

 EFICM 0.893 0.512 0.197 0.009 

 ITCUHL 0.867 0.447 0.157 0.004 

GA UMSS 0.907 1 0 - 

 IWUMFT 0.844 0.734 0.145 <0.001 

 IWUMAS 0.692 0.447 0.095 <0.001 

RE CWPLQ 0.912 1 0 - 

 TPUCAQ 0.596 0.335 0.166 0.044 

 VSMCA 0.797 0.596 0.282 0.035 

 Covariances Corr Cov S.E. p-value 

 DE with CM 0.948 3.132 0.782 <0.001 

 US with CM 0.874 6.159 2.399 0.01 

 US with DE 0.906 6.415 2.45 0.009 

 GA with CM 0.995 3.873 1.115 0.001 

 GA with DO 0.934 3.653 0.988 <0.001 

 GA with US 0.897 7.484 2.99 0.012 

 RE with CM 0.612 2.461 1.069 0.021 

 RE with DE 0.677 2.737 1.134 0.016 

 RE with US 0.489 4.212 2.248 0.061 

 RE with GA 0.651 3.101 1.41 0.028 

 MFCTS with MFCBS    0.332 0.332 0.135 0.014 

 EFICM with ITCUHL  0.405 0.405 0.11 <0.001 

 

IWUMFT with 

IWUMAS 0.585 0.585 0.065 <0.001 

 

TPUCAQ with 

VSMCA  0.592 0.592 0.101 <0.001 

 Var(CM) 1 3.286 1.21 0.007 

 Var(DE) 1 3.321 0.941 <0.001 

 Var(US) 1 15.108 9.893 0.127 

 Var(GA) 1 4.61 1.716 0.007 

  Var(RE) 1 4.917 3.881 0.205 

Source: Author’s own elaboration. 

 



 
 

w w w . a c t a u n i v e r s i t a r i a . u g t o . m x  

 

9 

ISSN online 2007-9621 
Santana-Mancilla, P. C., Montesinos-López, O. A., García-Ruiz, M.A., Contreras-Castillo, J. J., & Gaytan-Lugo, L. S 

Validation of an instrument for measuring the technology acceptance of a virtual learning environment | 1-15 

Source: Author’s own elaboration. 

Interpretation of category response curves and item information curves  

Unstandardized thresholds estimates 

 Thresholds Estimate 
S.E. p-value 

 Thresholds Estimate 
S.E. p-value 

MFCTS$1 -3.625 0.585 <0.001 ITCUHL$3 -1.617 0.32 <0.001 

MFCTS$2 -3.055 0.488 <0.001 ITCUHL$4 0.719 0.249 0.004 

MFCTS$3 -1.742 0.37 <0.001 UMSS$1 -4.455 0.678 <0.001 

MFCTS$4 1.086 0.278 <0.001 UMSS$2 -3.683 0.44 <0.001 

MFCBS$1 -1.793 0.238 <0.001 UMSS$3 -2.079 0.449 <0.001 

MFCBS$2 -0.98 0.172 <0.001 UMSS$4 1.242 0.323 <0.001 

MFCBS$3 0 0 - IWUMFT$1 -4.343 0.706 <0.001 

MFCBS$4 1.557 0.212 <0.001 IWUMFT$2 -2.903 0.386 <0.001 

UMCL$1 -4.37 0.776 <0.001 IWUMFT$3 -1.201 0.278 <0.001 

UMCL$2 -3.289 0.492 <0.001 IWUMFT$4 0 0 - 

UMCL$3 -1.388 0.305 <0.001 IWUMAS$1 -2.28 0.272 <0.001 

UMCL$4 1.209 0.262 <0.001 IWUMAS$2 -1.561 0.219 <0.001 

DCA$1 -4.269 0.649 <0.001 IWUMAS$3 -0.387 0.179 0.031 

DCA$2 -2.921 0.415 <0.001 IWUMAS$4 0.534 0.172 0.002 

DCA$3 -1.337 0.315 <0.001 CWPLQ$1 -4.259 1.263 0.001 

DCA$4 1.468 0.274 <0.001 CWPLQ$2 -2.628 0.884 0.003 

UCA$1 -3.387 0.467 <0.001 CWPLQ$3 -1.206 0.492 0.014 

UCA$2 -2.479 0.36 <0.001 CWPLQ$4 1.878 0.635 0.003 

UCA$3 -1.071 0.277 <0.001 TPUCAQ$1 -1.67 0.243 <0.001 

UCA$4 1.014 0.246 <0.001 TPUCAQ$2 -0.548 0.167 0.001 

OIA$1 -3.643 0.447 <0.001 TPUCAQ$3 0 0 - 

OIA$2 -2.276 0.323 <0.001 TPUCAQ$4 0.653 0.16 <0.001 

OIA$3 -1.431 0.297 <0.001 VSMCA$1 -2.725 0.424 <0.001 

OIA$4 1.016 0.249 <0.001 VSMCA$2 -1.066 0.242 <0.001 

NTDMS$1 -7.548 2.281 0.001 VSMCA$3 0 0 - 

NTDMS$2 -5.381 1.643 0.001 VSMCA$4 1.066 0.211 <0.001 

NTDMS$3 -2.965 1.082 0.006 HATOM$1 -0.994 0.151 <0.001 

NTDMS$4 1.121 0.499 0.025 HATOM$2 -0.253 0.127 0.046 

EFICM$1 -4.571 0.806 <0.001 HATOM$3 0.842 0.143 <0.001 

EFICM$2 -3.661 0.607 <0.001 HATOM$4 1.476 0.19 <0.001 

EFICM$3 -1.501 0.336 <0.001 TPM$1 -0.385 0.129 0.003 

EFICM$4 0.858 0.276 0.002 TPM$2 0.253 0.127 0.046 

ITCUHL$1 -3.772 0.575 <0.001 TPM$3 1.476 0.19 <0.001 

ITCUHL$2 -2.96 0.439 <0.001 TPM$4 1.645 0.211 <0.001 
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Figure 3. Category response curves for item MFCTS in factor CM. 

Source: Author’s own elaboration. 

 
Figure 4. Category response curves for item MFCBS in factor CM. 

Source: Author’s own elaboration. 

 

 
Figure 5. Category response curves for item UMCL in factor CM. 

Source: Author’s own elaboration. 
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Figure 6. Item information curves for items MFCTS, MFCBS, and UMCL that correspond to factor CM. 

Source: Author’s own elaboration. 

 

Figure 7. Item information curves for items DCA, UCA, and OIA that correspond to factor DE. 

Source: Author’s own elaboration. 
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Figure 8. Item information curves for items NTDMS, EFICM, and ITCUHL that correspond to factor US. 

Source: Author’s own elaboration. 

Conclusions 
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