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Abstract  

 

In order to develop quality pedagogical processes to 

alleviate the negative effects of the Cov19 pandemic, as 

the loss of interest in school subjects -caused by 

accessibility difficulties and lack of resources to purchase 

equipment and internet services, and to take advantage of 

the positive effects of online educational modality, as 

flexibility and housework, it is necessary to have valid and 

reliable instruments with which the information can be 

collected. This document presents the validation of a 

survey to contrast pre-pandemic online and face-to-face 

education. Beginning with the evaluation of the judgment 

of experts and teachers for preparation and proposal, 

which according to the methodology, was administered for 

a self-evaluation of university students in three areas of 

knowledge, and consisting of four different dimensions: 

attitudes during the Covid19 pandemic, applications of 

ICTs in education, problems when studying online, and 

exploration of face-to-face education The results show 

that it is a valid and reliable instrument to measure the four 

aspects described. 

 

 

COVID-19, On-line education, Face-to-face education 

Resumen 

 

Con el fin de desarrollar procesos pedagógicos de calidad 

para paliar los efectos negativos de la pandemia Cov19, 

como la pérdida de interés por las asignaturas escolares -

provocada por dificultades de accesibilidad y falta de 

recursos para adquirir equipos y servicios de internet, y 

aprovechar los efectos positivos de La modalidad 

educativa en línea, como la flexibilidad y el trabajo del 

hogar, es necesario contar con instrumentos válidos y 

confiables con los que se pueda recolectar la información. 

Este documento presenta la validación de una encuesta 

para contrastar la educación pre-pandémica en línea y 

presencial. A partir de la evaluación del juicio de expertos 

y docentes para la preparación y propuesta, que de acuerdo 

con la metodología, se administró para una autoevaluación 

de los estudiantes universitarios en tres áreas de 

conocimiento, y que consta de cuatro dimensiones 

diferentes: actitudes durante la pandemia de Covid19. , 

aplicaciones de las TIC en la educación, problemas al 

estudiar en línea y exploración de la educación presencial 

Los resultados muestran que es un instrumento válido y 

confiable para medir los cuatro aspectos descritos. 
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Introduction 

 

The validation of an instrument, survey or 

material of a research process is a necessary 

activity to ensure its reliability, to guarantee that 

its results are truthful (Segredo, Pérez and 

López, 2015; Hakspiel-Platas et al., 2016). This 

research tries to validate a survey of the 

academic body of researchers who authored this 

document, to know and evaluate the degree of 

correlation and reliability of it, which allows 

contrasting the opinions of students who were 

taking online education during the Covid19 

pandemic, and the face-to-face education that 

they had prior the pandemic. 

 

Many changes have been generated in all 

human activities due to Covid-19 (Mundial, 

2020), among them, education has been 

particularly affected in terms of the need of 

taking online classes -mandatory distance 

education, to be able to achieve the expected 

learning, required by each educational level, 

becoming an emerging and alternative 

educational strategy chosen worldwide. 

UNESCO (2020) considers that approximately 

91% of students (1.6 billion) are applying this 

educational modality, so that teachers and 

students still use different platforms and 

technological alternatives in a compulsory way, 

making a notable effort of all the stakeholders, 

to continue education during the global health 

crisis. 

 

In Mexico, undoubtedly, the context that 

encompasses higher education students 

represents the sector in which, in pre-pandemic 

stages, some Communication and Information 

Technologies (ICTs) were already used, and 

there were already educational institutions with 

distance education programs, with digital 

platforms, computers, tablets, etc. (Cabero, 

2000). Therefore, both students and teachers 

have used ICT’s for distance classes. Due to the 

considerations above mentioned, and the 

condition of being people whose rank of age 

allows working in such a way, it could be 

considered that it is the sector of the population 

among those who could most easily adopt a 

virtual education.  

 

 

 

 

 

 

However, and based on an experience of 

little more than a year, in some sectors of the 

population, ideas are emerging like encountering 

problems, questioning student performance, the 

way of evaluating, the favorable conditions or 

not of converting home into school, the lack of 

computer equipment, the need of using the same 

computer by multiple students at home, the 

educational quality, school dropout and even 

school failure. Other groups, on the contrary, 

endorse and support distance education, pointing 

out new opportunities in terms of time 

flexibility, economy, and space, the way and 

pace of learning, etc. In such a way, that there 

are those who agree and disagrees with 

continuing is this modality. 

 

Therefore, this research it is mainly about 

validating a questionnaire by contrasting the 

ideas expressed by higher-level students who 

answered it. Once validated it will be applied, in 

a second stage, to know with certainty, the 

opinion and trends regarding to current 

expectations, when compared to traditional 

education prior to and during the pandemic. It 

will even be administered for the same purpose 

to teachers and administrators of the same 

educational institutions, expecting it turns out to 

be very interesting, by detecting which are the 

biggest questions in this regard. As well, as a 

part of an educational research project, to inquire 

or propose what are the reasons for the high 

degree of dropout and prevailing school 

backwardness. 

 

Methodology 

 

The objective of this work, as previously noted, 

is to validate an evaluation instrument to contrast 

online education during the Covid-19 pandemic 

and pre-pandemic face-to-face education, to 

later be administered to undergraduate students. 

The selected sample consisted of 246 students 

from the Departments of Biochemical 

Engineering, Electronic Engineering and 

Engineering in Computer Systems, of the 

Tecnológico Nacional de México (TecNM), 

Campus Tuxtla Gutiérrez and Campus Mérida 

respectively, of the total number of students who 

were considered as the target population. 

91.87% (226 students) answered voluntarily, of 

which 58% are men and 42% are women aged 

between 19 and 24 years. To prepare the survey, 

approximately 48 questions were initially 

proposed, which a group of teachers with 

extensive experience in education, who agreed 

to participate by giving their opinion.  
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Each one of the opinions of the reviewers 

was taken into consideration, from which the 

initial questionnaire was obtained, refined to 45 

questions, which were separated into the four 

dimensions mentioned above: 1) Attitudes 

during the Covid19 pandemic, 2) Applications 

of ICTs in education, 3) Problems when 

studying online during the pandemic, and 4) 

Exploration of face-to-face education. 

 

An ordinal scale was chosen with a 

Likert-type assessment from 1 to 5, with 1 being 

the minimum value and 5 the maximum. The 

score indicates the student's opinion regarding 

each of the proposed questions. The scale 

considers from the degree of Total disagreement 

to Total agreement. For validation purposes, the 

survey was sent to the students through a virtual 

platform and they were given instructions for 

filling it out, requesting their objective, truthful 

and honest response. To analyze the results, the 

statistical program SPSS v23 was used to obtain 

the following indexes: Cronbach's alpha 

reliability index, for the total survey and for each 

of the dimensions considered. This was to know 

the correlation between the variables. The 

Bartlett's sphericity coefficient that allows 

knowing if the correlation matrix is an identity 

matrix, and this would allow deciding whether 

the model and the factor are adequate or not. 

Finally, the Kaiser-Meyer Olkin (KMO) 

sampling adequacy index, which tests whether 

the partial correlations between the variables are 

small (Gutiérrez and De la Vara, 2008). With the 

previous indexes, it was verified if the adequate 

correlation exists, to later apply a factorial 

analysis with the Varimax rotation method with 

Kaiser Normalization, studying the components 

of each of the questions that make up the four 

established dimensions. 

 

Results 

 

To respond to the objective of this research, the 

results obtained are analyzed below: 

 

Reliability analysis 

 

In the reliability analysis for the Validation of a 

survey to contrast online education during the 

Covid-19 pandemic and face-to-face education 

before the pandemic, the result obtained for the 

total items of the Cronbach's alpha value was 

0.85, a value considered good.  

 

 

The values observed in the dimensions 

also exceed the value of 0.8, being the value of 

attitudes 0.88, application of ICT 0.81, problems 

when studying online during the pandemic 0.89 

and exploration of face-to-face education with 

0.88. There are no significant changes to the 

suggested Cronbach's alpha value by removing 

any of the questions. It can be concluded that the 

result of the scales analyzed is reliable since the 

contribution of each item to its respective scale 

is acceptable in all cases. 

 

Validity analysis of the proposed questionnaire 

 

To analyze the validity of the proposed 

questionnaire, a factorial analysis was carried 

out through the analysis of principal components 

with Varimax rotation. Prior to the factor 

analysis, the Bartlett's sphericity test was applied 

(for each of the components of the established 

dimensions, obtaining a significant p<0.001).  

The KMO sample adequacy index was 

calculated, and the results obtained, for the total 

data was 0.884, and higher than 0.8 in all cases, 

which makes it possible to ensure that there is an 

adequate correlation, that is, the correlation 

matrix highlights the desired condition to carry 

out this analysis (see Graphics 1 and 2). 

 

 
 

Graphic 1 Results of tests prior to factorial analysis, result 

of KMO 

Source: Author’s elaboration 
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Graphic 2 Results of prior test to factorial analysis, 

Barlett sphericity test  

 

Factorial analysis is relevant because it 

allows analyzing and verifying the one-

dimensionality of the applied factors and is 

necessary to achieve the objective of this 

research (Lawley, 1971). 

 

After performing an exploratory factorial 

analysis, forcing the number of factors to 9, one-

dimensionality is reached with a high percentage 

of explained variance (68.746%), which 

confirms the validity of the test. When 

performing the principal components analysis 

(see table 2), the first factor saturates items 13 

(attitudes), 37 (Problems when studying online), 

39, 40, 41, 42, 43, 44 and 45 (Exploration of the 

face-to-face education), with these results it can 

be determined that the first factor consists of 

those items related to preference for face-to-face 

classes.  

 

The second factor relates some aspects of 

particular interests of online education, with 

items 15,16,17,18, 23 and 25, all belonging to 

the dimension of use of ICTs in education. In 

factor 3, in which high saturation values appear, 

they are grouped: 1, 3, 7, 9, 11 (attitudes) and 27 

(use of ICTs in education), it is a factor that 

relates personal considerations of online 

education. The fourth factor extracted, includes 

items related to financial and personal problems 

related to the equipment used for online 

education (29, 30, 31, 32, 33, 34, 35, and 36), 

which are located within the dimension 

Problems when studying online, in the survey, 

and for factor 5, items 5, 6, 8, 10 and 12 were 

grouped, related to the use of ICTs in face-to-

face education. 

 

 

 

In factor 6, the 4 items were grouped with 

a good degree of saturation: 20, 24, 26 and 28, 

that involve those aspects related to ICT´s 

preferences in face-to-face education, all located 

within the dimension of ICT’s use in education, 

while for 7, items 2 and 4 saturate, with these 

results. It can be said that this factor includes 

items related to attitudes that they have about 

face-to-face and online education. For factor 8 

only contains item 38 that does emphasis on a 

recognition of distractors of classroom learning 

by the student. The last factor with the adequate 

saturation indexes are items 21 and 22, which 

both relate an outstanding and desired academic 

use of ICTs in consulting databases and digital 

libraries. The only item that was eliminated 

when doing an initial exploratory factorial 

analysis was 14, which was excluded and later 

reapplied the factorial analysis with the results 

shown. It is to be considered that, as shown in 

Table 1, all items have a high weight in the factor 

that were located, so it is decisive in the 

application. 

 

In a statistical analysis of this nature, 

although the grouping criteria are not known, a 

relationship between items of the same factor is 

presumable, this is an important fact to be 

considered within the survey to achieve the 

objectives of the present educational research. 

 
Factor related to Question 

number in the 

questionnaire 

Saturation 

value 

1.- Preference for face-

to-face classes. 

42. 

40. 

45. 

41. 

44. 

43. 

39. 

13. 

37. 

.880 

.854 

.825 

.799 

.752 

.720 

.622 

.561 

.553 

2.- Particular interests 

for online education. 

17. 

15. 

19. 

23. 

18. 

16. 

25. 

.792 

.741 

.676 

.614 

.599 

.569 

.532 

3.- Personal 

Considerations of 

Online Education. 

1. 

7. 

3. 

11. 

9. 

27. 

.740 

.736 

.707 

.683 

.682 

.565 

4.- Financial and 

personal problems 

related to the equipment 

used for online 

education. 

29. 

31. 

32. 

34. 

36. 

33. 

35. 

30. 

.804 

.771 

.723 

.719 

.672 

.653 

.631 

.555 

0 5000 10000

Attitudes during the covid19

pandemic

ICT application in education

Problems studying online…

Exploration of face-to-face…

Bartlett Sphericity Test

Bartlett Sphericity Test Significance

Bartlett Sphericity Test Degrees of Freedom

Bartlett Sphericity Test x^2
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5.- The use of ICTs in 

face-to-face education. 

12. 

10. 

6. 

5. 

8. 

.650 

.637 

.590 

.585 

.546 

6.- ICT’s preferences in 

face-to-face education. 

28. 

26. 

20. 

24. 

.715 

.673 

.588 

.494 

7.- Application of ICTs 

for learning. 

4. 

2. 

.731 

.592 

8.- Identification of face-

to-face learning 

distractors. 

38. .802 

9.- Indistinct use of 

libraries and databases. 

21. 

22. 

.679 

.654 

 

Annexes 

 

Questionnaire Questions to be validated, in order 

with Table 1. 

 

Factor: 1.- Preference for face-to-face 

classes. 

 

42. If they would allow me to choose, I prefer 

face-to-face classes. 

 

40. I prefer face-to-face education because my 

learning is more effective. 

 

45. Online education limits me to establishing 

relationships and situations of collaborative 

or cooperative learning as a part of face-to-

face education. 

 

41. Compared to online classes, I learn more in 

face-to-face classes. 

 

44. I often feel uncomfortable in the home 

environment during online learning. 

 

43. I feel dissatisfied with my progress with the 

online teaching that I am receiving. 

 

39. Face-to-face education plays a fundamental 

role in the learning of all students. 

 

13. Studying online does not allow me a proper 

learning. 

 

37. During online education, the use and abuse 

of social networks is one of the main 

distractions to learning. 

 

 

 

 

 

Factor: 2.- Particular interests for online 

education. 

 

17. In online education I use web information 

search engines such as Google, Yahoo, 

Bing, etc. 

 

15. In online education I frequently use basic 

programs such as Word, PowerPoint, Excel, 

etc. 

 

19. In online education I frequently use different 

means of communication, for example 

email, forum, chat, video conferencing, etc. 

23. In online education I review and use different 

tools to obtain topics to develop, for 

example, YouTube, Slideshare, Blogger, 

Wikispaces. 

 

18. In face-to-face education, I used to use web-

based information search engines such as 

Google, Yahoo, Bing, etc. 

 

16. In face-to-face education, I frequently used 

to use basic programs such as Word, 

PowerPoint, Excel, etc. 

 

25. In online education I frequently use spaces 

for social interaction, such as Facebook, hi5, 

Pinterest, Messenger, etc. 

 

Factor: 3.-Personal considerations of online 

education 

 

1. Online education has fostered my interest in 

teaching and learning processes. 

 

7. Classes in online education have been 

improving as we incorporate and become 

familiar with ICTs. 

 

3. Teachers use ICTs in online education to 

improve the quality of learning processes. 

11. I like to use ICTs in online education to learn 

my school subjects. 

 

9. ICTs in online education make it possible to 

achieve the desired competencies of each 

educational program. 

 

27. In online education, I can easily use virtual 

teaching-learning platforms, such as 

Moodle, Classroom, etc. 
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Factor: 4.-Financial and personal problems 

related to the equipment used for online 

education. 

 

29. I lack financial resources to have internet in 

my house. 

 

31. I have Internet connection, but I do not have 

a PC. 

 

32. To participate in class videoconferences, I 

frequently use my cell phone. 

 

34. At home, there is only one computer 

available, and since we are several siblings, 

we have to share it for all school activities. 

 

36 I live away the location of the school (or 

Campus) and sometimes there is no internet 

signal, so I often do not take classes. 

 

33. Although I can use my cell phone to watch 

video conferences, I do not have a 

microphone to participate, answer or ask 

questions to resolve my doubts. 

 

35. Due to work reasons, I do not have my time 

for virtual classes. 

 

30. Although I have Internet connection, where 

I live, it often fails. 

 

Factor: 5.-The use of ICTs in face-to-face 

education. 

 

12. I like to use ICTs in face-to-face education 

to learn my school subjects. 

 

10. ICTs in face-to-face education allowed me to 

achieve the expected competencies of each 

educational program. 

 

6. It was necessary to incorporate ICTs even 

more in face-to-face education. 

 

5. It was necessary to incorporate ICTs even 

more in online education. 

 

8. Classes in face-to-face education improved as 

we incorporated and became familiar with 

ICTs. 

 

 

 

 

 

Factor: 6.-ICT preferences in face-to-face 

education. 

 

28. During face-to-face education, I could easily 

use virtual teaching-learning platforms, such 

as Moodle, Classroom, etc. 

 

26. In face-to-face education, I frequently used 

to use spaces for social interaction, such as 

Facebook, hi5, Pinterest, Messenger, etc. 

 

20. I have frequently used different means of 

communication in face-to-face education, for 

example, email, forum, chat, videoconference, 

etc. 

 

24. In face-to-face education I reviewed and 

used different tools to obtain topics to be 

developed, for example, YouTube, Slideshare, 

Blogger, Wikispaces 

 

Factor: 7.- Application of ICTs for learning. 

 

4. Teachers used ICTs in face-to-face education 

to improve the quality of learning processes. 

 

2. Face-to-face education fostered my interest in 

teaching and learning processes. 

 

Factor: 8.-Identification of face-to-face learning 

distractors. 

 

38. During face-to-face education, the use and 

abuse of social networks is one of the main 

distractions to learning. 

 

Factor: 9.-Indistinct use of libraries and 

databases. 

 

21. In online education, I frequently use libraries 

and digital databases. 

 

22. In face-to-face education, I have frequently 

used libraries and digital databases. 

 

Conclusions 

 

It is necessary to carry out a careful analysis of 

the decisions to be made in the factorial analysis 

based on the objectives of the research, the 

variables and the relationships to be established 

between them, prior to the validation of a survey. 
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Recognizing that the Covid19 pandemic 

has generated transcendental changes in 

education and many other human activities, a 

survey is available for students of higher 

education that allows the analysis and contrast of 

online education during the Covid-19 pandemic 

and pre-pandemic face-to-face education, which 

has been validated according to established 

statistical criteria. This survey can continue to be 

improved, according to the nature and specific 

research objective that is desired. There is still 

little research carried out to the analysis of work 

relationships that are being presented in forced 

online education. For this research group, "it 

opens" a line of research, focused on the 

knowledge of some educational relationships 

developed because of confinement. The 

validated instrument could help to develop it. In 

summary, a questionnaire has been designed and 

validated that will allow to know different 

aspects of online education during the Covid-19 

pandemic and face-to-face pre-pandemic 

education, with an acceptable internal reliability 

and consistency. It will allow as well reflecting 

on the possible causes of the high dropout and 

failure rates present in educational systems, 

which is the goal of this educational research 

project. 
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