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RESUMEN
Objetivo: Diseñar y validar un cuestionario para conocer las habilidades básicas en el uso de las TIC en 
contextos educativos, que pueda ser aplicado a estudiantes y maestros de nivel secundaria y bachillerato. 
Métodos: Bajo una metodología estructurada y flexible, se formó un grupo focal de siete profesionales en 
ciencias sociales y educación. El cuestionario diseñado se aplicó a 27 expertos independientes en los ám-
bitos social y educativo; posteriormente, se aplicó dos veces a una población piloto. Se realizaron análisis 
descriptivos, factoriales y de consistencia interna. Resultados: El cuestionario incluyó veintitrés preguntas 
con respuestas de opción múltiple y tres dimensiones: infraestructura, habilidades y actitudes. Estudiantes 
y profesores mencionan tener el mismo nivel de dominio de las TIC, el 95% de los docentes aprueba su uso 
en las escuelas. Conclusiones: Proporcionamos un instrumento validado para conocer las habilidades bási-
cas en el uso de las TIC con fines educativos.
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INTRODUCTION
Information and communication technologies (ICT) 
are here to stay and evolve; ICT are currently nec-
essary for a global, technician and informed 21st. 
century world. It is not easy to imagine a human 
being that, living in a digital society, will not use 
some form of ICT during the day; therefore it is 
implied that individuals who do not have/use this 
resource are in a clear economic-educative disad-
vantage (Tello, 2007). ICT are used at home, work, 
and school; they are part of people’s culture, enter-
tainment, and education. It has been calculated that 
a teenager spends two or more hours per day using 
ICT and the Internet, as an average (Carbonell et 
al., 2012; Gobierno de España, 2014), it could be for 
entertainment or necessity, and in some cases it is 
an addiction problem (Carbonell et al., 2012). The 
time spent using ICT depends on several economic, 
educative, socio-cultural, and even political factors 
(AMITI et al., 2006; Gerick et al., 2017); albeit dif-
ferences among countries are quite notorious (Was-
tiau et al., 2013). Just to cite an example: in 2004 
Mexico reported that 12% of its population had ac-
cess to the Internet, compared to 65% in the US and 
83% in New Zealand (AMITI et al., 2006); in 2014, 
however, a survey conducted in northern Mexico 
showed that 98.5% of secondary school students 
manifested to have 1 or more computers at home, 
and 95% had access to the Internet, in contrast only 
25% mentioned that the Internet was available in 
their schools (Tarango et al., 2014). Even though 
the socio-economic conditions in northern Mexico 
are better than in other regions (Inegi, 2014), and 
the apparent advance during those eight years to re-
duce the digital gap is enormous, these positive re-
sults could be due to erroneous methods or instru-
ments to measure. Moreover, official data showed 
that 45% of the homes have computers and 57% of 
the population use the Internet (Inegi, 2015); in the 
northern State of Chihuahua 60% of homes have ac-
cess to the Internet, while the national average is 
39% (Inegi, 2015). 

As mentioned it seems that ICT have not been in-
corporated into Mexican schools as fast as required; 
however, research with validated instruments are 
needed to corroborate this information. Regarding 
the instruments, several questionnaires have been 
applied in Mexico to know the competence, the use, 
the attitudes and the values of ICT (Muñoz-Repiso 
& Tejedor, 2012; Usluel et al., 2008), i.e., Noriega et 
al. (2014) used an instrument from Unesco consist-

ing of 64 questions to know the basic competence in 
the use of ICTs by university teachers of northern 
Mexico, authors mention that 87% of them use the 
Internet and e-mail four or more times a week, while 
55% use computers for different tasks besides the 
Internet. They also mentioned that teachers trained 
in ICT use plan more efficiently their academic ac-
tivities compared to those having no computer; it 
was also noted that the older the teacher, the low-
er the use of ICT. Despite being interesting data, 
some of these instruments have not been validated 
or it is not mentioned in the reports; among those 
instruments are: Noriega et al., (2014), Tarango 
et al., (2014), and Torres-Gastelú and Kiss (2016), 
which have been applied in Mexico, the lack of val-
idation reported could lead to biased information. 
Moreover, there is the need to compare different 
populations such as that of Torres-Gastelú & Kiss 
(2016), but difficult to conduct if the instrument is 
not validated.

On the other hand, to own and use a computer 
not necessarily imply that users are trained in ICT 
to obtain useful information so that they are out of 
the digital gap; furthermore, ICT competence is a 
set of abilities, knowledge, and attitudes for the cor-
rect use of devices, software, applications and digi-
tal information with the purpose to learn, to transfer 
knowledge and to live productively in society. The 
goals of using ICT in schools are to simplify and 
facilitate access to information, improve communi-
cation, and increase the quality of these tools. The 
information required to achieve these goals is not 
easy to reach with non-validated instruments. To 
the best of our knowledge, in Mexico we have no 
trustworthy and updated values in the use of ICT, 
mainly in the school setting; so, it is very important 
to have a reliable instrument that allows research-
ers to know the scenario, which prompted us to de-
sign and validate a questionnaire to know the basic 
competences (frequent use, skills, knowledge and 
attitudes; see questionnaire, supplementary file 1) 
in the use of ICT in educative settings that could be 
applied to students and teachers alike in the second-
ary and high school levels. 

METHODOLOGY

2.1Research design
To design and validate the instrument we followed 
a focal group consensus, after a structured meth-
odology called in French Bricolage, supported by 
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the Delphi method (Okoli & Pawlowski, 2004). The 
focal group included six graduate students in social 
sciences and education, and a researcher in charge. 
Three hour-long meetings per week were held 
where tasks were given to develop during the week. 

The chronological steps in the method were: 

Select the topic and objectives: according to the 
current knowledge of the topic by the team.

Define the topic.
Ask the question: What do we want to know or to 

measure?
Assess the problem.
Assess the objectives.
Identify the study population.
Search for information and instruments in litera-

ture, experts, specialists, and target population.
Reorder the topic and objectives: according to 

the new data obtained by the team.     
Re-assess the question.
Re-assess the problem.
Re-assess the objectives.
Re-assess the selection of study population.
Construction of the instrument.
Select the instrument.
Assume costs.
Define the construct.
Identify factors or dimensions.
Select the question.
Select the answer.
Write the questions: brainstorm. 
Integrate, organize and select the questions.
Elaborate the instructions.
Design the typographic format.
Tests of internal validation.
Validation of content: cabinet tests asking special-

ists, focal groups, experts, the population.
The 1st design of the instrument. 
Application of first pilot test and results analysis.
The 2nd design of the instrument.
The 2nd pilot test.
Factorial analysis and internal consistency tests.

Once the instrument was constructed, accord-
ing to steps 1-3, it was criticized and commented 
by specialists, experts and target population (step 
4). After collecting criticisms and suggestions, the 
questionnaire was re-structured (ICT supplementa-
ry file 1). For the experts’ test (judges, Delphi meth-
od) a second questionnaire was selected (ICT sup-
plementary file 2) (Ramos-Jiménez et al., 2013), and 

both were applied to 27 independent professionals 
(not related to the study) with different specialties 
like psychology, engineering, sociology, teaching, 
accountability and social work. Subsequently, the 
questionnaire was conducted by double piloting. 
The 1st piloting was applied to 24 students and 12 
teachers of secondary schools which, besides to an-
swering the questionnaire, were asked to criticize 
and suggest ways to improve it. The 2nd piloting 
was applied to 331 students (197 from secondary 
and 134 from high school), and to 139 teachers 
(74 from secondary and 65 from high school) from 
public schools located in low-income areas of Ciu-
dad Juárez, Chihuahua (Table 1); those participants 
only answered the questionnaire. In the 2nd piloting 
nine public secondary schools and six public high 
schools, were randomly selected: four students and 
two teachers of each of the six semesters for every 
scholar level. 

2.2 Ethics and testing
All participants in the tests voluntarily collaborat-
ed in the study after the researchers’ invitation at 
the schools; since the study only required to an-
swer a questionnaire, no signed informed consent 
was needed; however, school authorities, as well as 
parents and students, accepted to participate. The 
protocol was reviewed by the Ethics Committee of 
the Universidad Autónoma de Ciudad Juárez, fol-
lowing the guidelines of the Helsinki’s Declaration. 
The questionnaire was applied by the team previ-
ously trained in surveys application, and the ques-
tionnaire was personally delivered to each student 
when in the classroom and during a pause between 
their academic activities; the teacher was not pres-
ent during the test, and there was no time limit to 
fulfill the questionnaire, but it took 10 to 15 min 
for completion. The questionnaires were collected 
checking that each one was completely answered.   

2.3 Judges’ validation of the questionnaire
It is also known as logical validation and indicates 
the degree of agreement that a group of experts in 
the topic, in the construction and design of instru-
ments and psychometrics gives to the instrument, 
its items, and its factors. This second instrument 
consists of 18 items, 17 with three Likert responses 
and one open response (ICT supplementary file 2). 
Score 1 means a deficient meet, score 2 is a medi-
um, and score 3 is a sufficient; the average score 
was calculated in such a way that values lower than 
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3 indicate that the instrument has to be re-thought 
and re-structured. This work shows the obtained re-
sults up to the 2nd pilot piloting.   

2.4 Statistics
To establish differences between groups, descrip-
tive and comparative statistics (students vs. teach-
ers, secondary vs. high school students), utilizing 
Chi-square test (𝒳2) and Student’s t tests for com-
parisons between sex, were used. Associations and 
grouping among variables were carried out by ex-
ploratory factorial analysis for categorical variables 
(optimal scaling) as a method of reducing dimen-
sions: Discretization by the grouping method, nor-
malization of dimensions by the variable principal 
method. The internal consistency for each con-
struct by Cronbach’s α, and for these last evalua-
tions only the questions with ordinal answers were 
included (16 items). Statistics package SPSS ver. 22 
was used. 

RESULTS

3.1 Designed questionnaire
The chosen instrument was a 30 items question-
naire with a multiple-choice answer and four dimen-
sions (ICT supplementary file 1). As described in 
Methods, it was re-designed two times: the first one 
was after judges, specialists and target population 
scrutiny; while the second one was after application 
of the first pilot test. 

3.2 Internal validation
According to the described internal validation pro-
cesses, the final questionnaire includes four dimen-
sions or constructs (ICT supplementary file 1): the 
first deals with technological resources in schools 
(4 items), the second with teachers’ and students’ 
abilities to use ICTs (8 items), the third with teach-
ers’ attitudes towards using ICT in the classroom 
(11 items), and the fourth about the teachers’ strat-
egies proficiency to create learning settings in the 
classroom (7 items). Teachers answered all items of 
the questionnaire, but students only sections 1 and 
2. The items were constructed with several options 
of a closed answer and seven items were with open 
answer. In this work, we show only the information 
regarding sections 1 to 3.

The criticisms on the instrument due to experts 
and target population that made us to re-design the 
questionnaire were:

Long questionnaire 
Too much information making the instrument 

heavy to answer
High-level vocabulary
Repeated and disorganized questions 
Incomplete or too long constructs
Deficient writing
Misspellings and typos

3.3 Judges’ validation
The questionnaire had an acceptance of 86.6% when 
applied to primary school children older than nine 
years old; 89.7% when applied to secondary school 
teenagers; and 91.4% when applied to adults (high 
school and college students, and teachers). For the 
above, the questionnaire was well understood by the 
surveyed individuals since no doubts were record-
ed when applied, and all the items were answered. 

3.4 Descriptive analysis
On the second pilot test, surveyed individuals men-
tioned that better conditions to use ICT occurred 
in high school vs. secondary school. No differences 
were observed when compared ICT proficiency and 
training between both scholar levels (Figure 1). 

Both students and teachers perceived the ICT 
availability at schools similarly, and their proficien-
cy on ICT for academic goals (Figure 2). 

Regarding the attitudes towards ICT, high 
school teachers dedicate more time to use them 
for academic performance but not for recreational 
purposes vs. secondary school teachers. In gener-
al, < 5% teachers mentioned that ICT are complicat-
ed, not necessary and annoying, but high school 
teachers had a little better willingness towards their 
usage (Figure 3). Secondary school teachers per-
ceived better that ICT improve the interest to learn 
at classroom vs. high school teachers (Figure 3). 

The first age for using computers was one 
year earlier in secondary vs. high school students 
(8.6±1.7 vs. 9.5 ± 1.9 years old); while high school 
teachers started three years earlier than secondary 
teachers (17.0±7.1 vs. 20.5±7.8 years old) (Table I).

3.5 Factorial analysis and internal consistency
As observed in Table II, the factorial model was ad-
justed to three dimensions, the main one (second 
dimension) included teachers’ attitudes towards us-
ing ICT in classroom (31.3% variance, Cronbach´s 
α - .84), the second one (first dimension) included 
items related to teachers’ and students’ abilities in 
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using ICT (23.2% variance, Cronbach´s α - .86), and 
the third one (third dimension) included the tech-
nological resources at schools (9% variance, Cron-
bach´s α - .63). 

DISCUSSION
ICT are tools that every person should handle to 
be updated in the day to day information; they are 
currently present in all social structures and human 
settings, but their incorporation is different in each 
context and country (Gerick et al., 2017; Wastiau 
et al., 2013). However, reports indicate that the In-
ternet and smartphones use becoming addictive 
among youngsters below 18 years of age (Carbonell 
et al., 2012); furthermore, their use has been re-
lated to drug abuse and other problems (Frangos 
et al., 2011; Sánchez-Martínez & Otero, 2009). 
Therefore to know their impact is a critical field of 
study, even though few validated instruments exist 
in the educational and academic area (Hsu, 2017; 
Lau & Yuen, 2014). In the educational area, several 
questionnaires have been applied with contrasting 
information outcome; so, this study designed and 
validated a questionnaire to know the basic skills of 
both students and teachers to use ICT for an edu-
cative purpose. This was done through a rigorous 
but flexible structured methodology, suggested to 
construct questionnaires (Bhuasiri et al., 2012; Oko-
li & Pawlowski, 2004; Rattray & Jones, 2007). For its 
design, the established rules to construct question-
naires were followed, which applied a diverse struc-
tured methodology, i.e., focal groups, literature 
search, creating an a priori factorial structure, ex-
perts’ and professionals’ support, approaching the 
target population, applying the questionnaire to a pi-
lot population, psychometrics analysis (items analy-
sis, exploratory factorial analysis, etc.), among oth-
ers (Bhuasiri et al., 2012; Okoli & Pawlowski, 2004; 
Ramos-Jiménez et al., 2013; Rattray & Jones, 2007). 
Those three hypothetical constructs described in 
Methods were validated, and the internal consis-
tency was adequate; however, convergence analysis 
compared to other instruments, the confirmatory 
analysis, the test-re-test, and the external validation 
with different populations have to be done, as it has 
been reported (Hsu, 2017; Ramos-Jimenez et al., 
2018; Ramos-Jiménez et al., 2013).

The complete questionnaire was a quali-quanti-
tative one including four dimensions and 30 items of 
multiple choice, with possible open answers in sev-
en items; dimensions 1 to 3 (23 items) are reported 

here. The fact that the applied questionnaires were 
completely answered in less than 15 min shows that 
the instrument was simple and clear; moreover, 
the structured method applied confirm the validity 
of the content and the proper approach of the con-
structs (Okoli & Pawlowski, 2004; Rattray & Jones, 
2007). The importance of the study is that even 
though there are several validated instruments to 
know the use, skills and attitudes towards ICT (Ger-
ick et al., 2017; Hsu, 2017; Lau & Yuen, 2014; Lu et 
al., 2015), just a few are fit for Mexico.

One validation process is to subject the instru-
ment to experts and judges’ scrutiny (Rattray & 
Jones, 2007). This instrument was submitted to a 
panel of 27 judges, mainly from the social and educa-
tional fields, who approved with a high qualification 
the questionnaire (> 85%), especially if it was applied 
to adults. Before the application of the instruments 
to the target population and to confirm the clarity of 
the items, their application on at least one occasion 
to a pilot sample is recommended (Rattray & Jones, 
2007). In our case, the questionnaire was replicat-
ed twice to two samples of students and teachers, 
from which practical suggestions were collected in 
the results. Other questionnaires on the same top-
ic have applied validations from two expert rounds 
(Lu, Tsai & Wu, 2015).

Both, the factorial exploratory and internal con-
sistency analysis proved the existence of the three 
established constructs. The three-dimensional mod-
el explains 63.5% variance with a total Cronbach´s α 
= .98 for all dimensions, although the consistency 
value for the third domain of the questionnaire is 
low (9% of total variance and Cronbach´s α - .63), 
this is not a weakness though since it was evaluat-
ed with only two variables. The low value of Cron-
bach’s alpha is a product of the reduced number of 
items, however, alpha coefficients of 0.60 can be 
considered acceptable when the scales are made up 
of a low number of items (Hair et al., 2006). Sim-
ilar to our questionnaire, those constructs found 
for this type of studies are available infrastructure 
and resources access, skills towards ICT use, and 
attitudes of individuals (Gerick et al., 2017; Lu et 
al., 2015; Wastiau et al., 2013). Also, to non-validat-
ed questionnaires applied in Mexico, already men-
tioned in the introduction, the literature shows ex-
tensive questionnaires designed for a specific study 
(Muñoz-Miralles et al., 2014; Wastiau et al., 2013); 
however, those studies do not mention design and 
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validation data, which might bias the information 
reported.  

In our study 80% students and teachers, as an 
average, own computers, and 68% have access to 
the Internet; while 57% of these devices/services 
have regular quality, and 22% are high or very high 
quality. In addition, 10% of teachers stated that they 
are not proficient enough to use ICT. In contrast, in 
the European Community during 2012 existed one 
computer/laptop for 3-7 students at schools (Was-
tiau et al., 2013), i.e., both teachers and students 
have access to ICT at school and they have skills 
for using them; whereas 37% of schools are highly 
digitalized, 48% moderately digitalized and 15% have 
computers but no Internet. As observed, in Mexi-
co we have not reached international standards for 
self-sufficiency in the use of ICT, with about 10% of 
scholar population being digitally illiterate. The ad-
vantage of ICT self-sufficiency in education is that 
they are intended to make the individual competent 
in the current digital age, like providing access to 
information, making students self- sufficient and 
teachers purposeful for using ICT at classroom as a 
method to teach; however, technology access is not 
equal among countries, even in the European Union 
(Wastiau, et al., 2013). 

Regarding the attitudes towards ICT, we found 
that teachers use them for education rather than 
for recreation, and less than 5% stated their lack of 
attitude neither interest in their use. Reports indi-
cate that these problems predict the use and skills 
of ICT, and these are diverse and different between 
countries, like the ratio computers/students, hard-
ware quality, technical support for students, educa-
tional support, skills for using ICT, courses on ICT 
for teachers and students, importance of ICT for 
teaching among school authorities, teachers’ atti-
tudes towards ICT, and age of teachers (Gerick et 
al., 2017).

CONCLUSION
The questionnaire to know basic competence to use 
ICT for educational purposes is a valid one to be 
applied to students and teachers of secondary and 
high-schools. While skills and use of ICT for educa-
tional purposes are continually growing, it is clear 
that Mexican schools are behind in their use.  

5.1 Limitations
One weakness of the present work was not includ-
ing, within the validation process, the last section of 

the instrument. The reason was that we observed 
that few schools had technological resources for 
teachers to design their classes applying the TIC, 
therefore this section could be biased. This instru-
ment does not evaluate the skills to use software 
and specific applications for educational purposes, 
neither the widespread use of social networks for 
academic goals. In order not extending the docu-
ment, confirmatory analyzes are not included.
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Table I. Characteristics of participants. 

Men + Women Men Women

Educational level Category Participants Participants Age (years, 
means ± SD) Participants Age (years, 

means ± SD)

Secondary
 

Students 197 96 13.1 ± 1.1 101 13.2 ± 1.1
Teachers 74 35 40.5 ± 8.9 39 37.9 ± 7.6

High School
 

Students 134 55 16.4 ± 1.1 79 16.3 ± .9
Teachers 65 36 38.2 ± 12.0 29 34.7 ± 6.3

Total  470 222 248
Student’s t tests for the differences between sex.
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Table II. Variance explained for each item in the three dimensions of questionnaire.

Variance by dimension Total
Items 1 2 3  

The quality level of technological didactic resources at my school is: 0.657 0.215 0.862 1.734

How are the infrastructure conditions in the computer center at my school? 0.46 0.395 0.893 1.748

How much is your interest in ICT? 1.058 0.169 0.427 1.654
What is your skill level in ICT? 1.123 0.008 0.473 1.604

How well do you think teachers and students handle ICTs at the classroom? 0.709 0.402 0.464 1.575

Evaluate your ICT formation along your education: 0.845 0.325 0.212 1.382

My training in ICT handling at the classroom as a way of learning is: 0.798 0.282 0.356 1.436

How much interest do you have in developing higher skills in using ICT? 0.154 0.679 0.101 0.934
How do you think that using ICTs improved your educational/labor performance? 0.149 0.681 0.102 0.932

How useful do you think are ICTs as tools for teaching-learning? 0.154 0.679 0.102 0.935
Do you think that using ICTs improves interest to learn in the classroom? 0.152 0.68 0.103 0.935

Do you think that using ICTs improves team work in the classroom? 0.153 0.679 0.103 0.935

In what degree do you think that using ICTs makes us dependent? 0.154 0.679 0.101 0.934
Do you consider that using ICTs promotes responsibility, social values and ethi-

cal commitment? 0.153 0.679 0.104 0.936

During the last month, as average, how much time did you invest using ICTs for 
educational/academic purposes per day? 0.153 0.679 0.101 0.933

During the last month, as average, how much time did you invest using ICTs for 
recreational purposes per day? 0.155 0.679 0.102 0.936

Total active 7.027 7.91 4.606 19.543

Percentage of explained variance for each dimension 0.232 0.313 0.090 0.635

Cronbach’s α for each dimension 0.857 0.841 0.627 0.98

Exploratory factorial analysis and internal consistency. Dimensions: 1, Teachers’ and students’ skills in using ICTs; 2, Attitudes 
of teachers about using ICTs in the classroom; 3, Technological resources at schools.
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Figure 1. ICTs at schools and skills using ICTs; difference by educational levels. x2 = Chi-square test. NS = not significant. Ima-
ges generated in Excel.

Figure 2. ICTs at schools and skills using ICTs by students and teachers: difference of perception between teachers and stu-
dents. x2 = Chi-square test. NS = not significant. Images generated in Excel.
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Figure 3. Attitudes of teachers in using ICTs: difference between educational levels. x2 = Chi square test. NS = not significant. 
Images generated in Excel.


