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Abstract—Research in education has produced vast information about the
use of technology for the development of classes around the world. In Paraguay,
there have been initiatives that promote the use of technology in schools to en-
hance the teaching and learning process. The objective of this study is to examine
the use and scope of ICT in the classroom and to better understand teaching ex-
periences in secondary education in Paraguay. The methodology used was quan-
titative and qualitative by means of an online questionnaire with closed and open-
ended questions consisting of 30 questions on access to and use of technology in
the classroom, teacher skills and training, and level of institutional support. Re-
sults include three factors associated with the professional perception of ICTs
and 7 factors associated with the degree of appropriation of ICT as well as factors
related to teachers’ competency levels and differences between rural and urban
areas. These findings call for first of all a stronger emphasis on universal access
from the public policy point of view in order for the affordances of ICT to be
available to all.
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1 Introduction

Technology implementation has gained a primary role in education in the last dec-
ades. ICT or Information and Communication Technologies entail using technological
tools to communicate, disseminate, store and manage information [1] [2]. However,
considering the field of education, several authors have referred to ICT as the tools used
to "store, retrieve, manipulate, or transmit information electronically in digital form"
[3] as well as technology having the potential to improve learning and teaching methods
[4] thus focusing on student-centered rather than teacher-centered learning [5]. Such
integration of ICT within the field of education entails not only adding machines to the
learning process and expecting a positive change in education [6], it rather involves
integrating new pedagogies within instruction [3].

Hence, integrating technology into the classroom requires a much more orchestrated
effort by stakeholders, school administrators, and teachers alike for it to have a positive
impact on students’ learning as its mere adoption is not sufficient for the digital trans-
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formation [7]. In other words “integration is defined not by the amount or type of tech-
nology used, but by how and why it is used” [8]. Teaching with technology is a com-
plicated task and there is no single solution for proper implementation, as it can vary
depending on the type of institution, in addition to being constantly evolving, which is
a challenge for its application [9][10]. For technology to be properly implemented, it
needs to be integrated within classrooms, become part of the curriculum for students
and future teachers, and teachers must keep up with technological innovations [11] [12]
(2] [5].

To begin with, there are several factors that come into play when considering the
adoption of ICT in education, including contextual as well as individual factors [13]
[14] [7] [15] [16]. First and foremost, the digital divide remains a major problem for
the implementation of technology challenging education systems to adopt new ways of
technology implementation and to engage in constant research for the better use of
available resources [17] [18] [19] [20][21]. Such a problem represents an opportunity
to better understand the role of technology in schools and also the various problems
teachers face whenever implementing ICT into their classrooms. McKnight et al. [16]
identified five positive roles ICT plays in education as these relate to instructional strat-
egies, contextual factors, perceived impact on learning, and supporting research. Inan
and Lowther [22] found that teachers’ years of teaching and age negatively affect com-
puter proficiency. On the other hand, computer proficiency, teacher readiness, and be-
liefs positively affect technology integration. Other factors related to the availability of
computers and overall support positively influence beliefs and readiness [22].

As the use of technology gains prevalence in the education field, it is also vital to
understand how teachers can be classified based on their ICT use to provide schools
with valuable information on common trends and challenges faced to better address
these problems. Graves and Bowers [23] sought to expand on two models of teacher
typology, namely Mama and Hennessy [24] and Donnelly, McGarr, and O’Reilly [25].
The former classified teachers into four distinct groups considering their technology
use as well as other contextual factors: dexterous, evaders, assessors, and presenters.
This classification relies on technology's purpose such as its use for instruction, for
productivity, use of technology for specific student activities, and for hands-on activi-
ties [23].

This model also considers possible roles of ICT in education as well as types of
teachers who make use of technology based on the school type, availability of technol-
ogy, experience, and the purpose of technology in their everyday practice [23]. Hence,
technology implementation entails much more than simply using computers in the
classroom to achieve positive outcomes. Research on teacher beliefs and perspectives
on the use of technology and how it is related to the values assigned to this tool in
relation to the levels of implementation is ample [26][27][28][29][30]. For example,
Wozney, Venkatesh, and Abrami [31] considered levels of ICT integration using the
Expectancy-Value theory of motivation focusing on the internal and external attribu-
tions affecting ICT use as well as the value assigned to ICT use as a worthwhile tool.
They provided a self-assessment section for teachers to indicate their stages of technol-
ogy integration, namely: awareness, learning, understanding, familiarity, adaptation,
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and creative application. They found that there is also a strong correlation between stu-
dent-centered styles of teaching and high computer proficiency as well as personal use
of computers and their use in the classroom. Moreover, teachers in their studies reported
the need for more training in the use of technology to better address their students’
needs [31].

In Paraguay, measures have been implemented by the Ministry of Education and
Culture (MEC) since 1995. These include ICT incorporation programs in conjunction
with national and international entities such as Itaipu Binacional, the Inter-American
Development Bank, and the European Union. These are aimed at providing equipment
to institutions, as well as training teachers in their use [32]. However, according to
Costa Bordon [33], the measures taken by the MEC "denote a slow evolution and a
long and disjointed "road traveled" with scattered proposals, isolated experiences, and
disjointed from those developed by private sector organizations".The same proposes
that in addition to what has already been done, it is necessary to provide opportunities
for ICTs to offer transformations in the classroom and in educational processes in line
with the needs of today's society.

Likewise, the MEC [32] indicates that "the scarce incorporation of information and
communication technologies in pedagogical and administrative processes in officially
managed educational institutions constitutes a limitation for the improvement of learn-
ing conditions and efficiency in administrative processes in the Paraguayan educational
system". To counteract this situation and avoid further increasing the digital divide and
at the same time promote the pedagogical use of ICT, currently, the MEC through
FONACIDE has implemented a program for the "Improvement of learning conditions
through the incorporation of ICT in educational institutions and educational manage-
ment units in Paraguay, 2015-2019". Its main objective is to "improve learning condi-
tions in the Paraguayan educational system by incorporating Information and Commu-
nication Technologies in pedagogical and administrative processes". [32]. Considering
this project, Aquino et al. [34] report on teacher training in the use of ICT, available
resources, difficulties encountered, as well as the frequency of ICT use and areas for
improvement. However, research on education in Paraguay is scarce and thus more
information is needed to complement the literature on the implementation of ICT in the
educational system. Accordingly, the objective of this paper is to provide information
on the use and scope of ICT in secondary educational institutions in Paraguay by ana-
lyzing and describing the scope of the use that Secondary Education teachers of the
national education system give to ICTs in the teaching-learning process. It specifically
aims at identifying the main factors involved in the implementation of ICT in officially
managed educational institutions.

2 Methods

This article is part of a study following a triangulation CUAN-CUAL convergent
mixed methods design [35]. It had an exploratory phase and an implementation phase.
In the exploratory phase, focus groups with in-depth interviews and a pilot survey of
non-probabilistically selected teachers were used as data collection tools so that the
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results would help validate and contextualize the instruments for use in the implemen-
tation phase [36][37]. Based on this pilot study, the questionnaire was adjusted and
applied to teachers from officially managed secondary schools throughout the country,
with the official probabilistic sample considered for this research.

For the implementation phase, the universe of the study includes Paraguayan offi-
cially managed secondary education institutions throughout the country. Taking into
account technical requirements for the selection of the sample recommended by Her-
nandez Sampieri et al. [38], a probabilistic sampling strategy was used, with the appli-
cation of random methods so that all the institutions have the same probabilities of
being included in the sample, stratified according to the political distribution by depart-
ments of the country. Thus, out of a universe of 2032 institutions, 98 were selected; the
samples corresponding to the seventeen departments and the capital city were selected
by stratification proportional to the number of secondary education institutions in each
area. Thus, The sample design included 98 officially managed high schools that offer
secondary education and 9 institutions that were considered for their high density of
students enrolled in secondary education during the year 2020, according to data pro-
vided by the Ministry of Education and Science.

The 98 institutions were visited and contacted and 93 of them responded, which rep-
resents an approximate coverage of 95%, and of the 9 referential institutions, 8 of them
responded. Responses were obtained for 16 of the country's 17 Departments (Alto Par-
aguay was not considered because the surveys collected did not meet the inclusion cri-
teria) and for the capital city, Asuncion. A total of 736 responses were recorded but
following the criteria of inclusion of complete and verifiable information, 12 were dis-
carded and a total of 724 completed surveys were retained from the country's officially
managed secondary school teachers who completed the teacher questionnaire regarding
the perception and incorporation of ICTs in classroom processes.

The quantitative analysis began with a descriptive analysis to distinguish responses
by departments, areas of influence of the schools, in addition to outlining the profile of
the teachers surveyed according to proportion of access to ICT, levels of teaching com-
petence in ICT, stages of ICT implementation, years of teaching and others. For this
purpose, the EXCEL spreadsheet and its Data Analysis tool were used to summarize
the main statistics using pivot tables. Subsequently, bivariate and multivariate analyses
were performed with IBM SPSS 21 statistical software. Mean responses of teachers'
professional opinions on ICT, levels of ICT integration in the classroom by subject,
area of influence of the schools, ICT competence levels were compared with Student's
t-test after verifying the tendency to normality due to the large sample size. Confirma-
tory factor analyses were carried out with the main variables of ICT access and integra-
tion and by means of tree analysis it was possible to identify the most influential factors
to classify teachers according to ICT access and integration.

3 Results

The questionnaire has a 30 question-section that corresponds to the professional
views of teachers on ICT. With these 30 variables, an exploratory factor analysis was
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performed during the validation stage of the instrument, which made it possible to iden-
tify three factors that explain 75% of the total variability of the data [36][37]. With the
data from the 724 teachers, a confirmatory factor analysis was performed, limiting the
results to 3 factors, which resulted in a fairly good overall sample adequacy measure
(KM0=0.932) and 57% of total variance explained, as well as statistical significance
of the heterogeneous variability to ensure that the multivariate treatment is correct for
the data. The 3 factors selected and the highest relationships with the variables are de-
tailed in the following table:

Table 1. Factors associated with teachers' professional opinions on ICTs

Factors Variance explained Variables with highest correlation

Improves student performance
Promotes the development of students' interpersonal

Factor 1: skills
. . o .
fjﬁf;gﬁ;ﬁ;‘g{;ﬁt teaching 32% Improves student learning.
- Makes teachers feel more competent.
Provides teachers with the opportunity to be guides.
It is difficult because students know more about com-
Factor 2 puters than teachers.

13% It will increase student stress and anxiety.
Requires training that takes up too much time.
It makes students put books aside.

Difficulties in the use of ICT

It is too expensive

It is only successful if the technological tools are
available for the development of classes both at
school and at home; for students and teachers.

Factor 3
Challenges related to access 12%
and infrastructure

The first factor, which explains 32% of the total variability, is associated with vari-
ables that have a direct influence on the teaching and learning process, on classroom
actors such as students and teachers, and speaks of the benefits that the incorporation
of ICTs in the process will bring to teachers and students.

The second factor explains 13% of the total variability and is mostly associated with
the variables that have to do with the technical and emotional difficulties that the ICT-
mediated classroom process may bring to students and teachers. It refers to the genera-
tional problems between these two educational actors to accommodate to the technolo-
gies of the moment and to the class time that should be used for training in the techno-
logical tool rather than to the development of the curricular content itself.

The third factor that explains 12% has a higher correlation with the variables that
refer to the technological infrastructure required for the effective development of clas-
ses. [t mentions the high cost required to equip the institutions and provide students and
teachers with their own computer tools for follow-up from home.

A confirmatory factor analysis of the 7 factors associated with the degree of integra-
tion of ICTs in the teaching processes by teachers was also carried out, which was ob-
tained during the validation of the instrument and explained 70% of total variability. In
this case, of the 34 variables of the Questionnaire adjusted to measure the degree of
ICT integration, with the 724 teachers surveyed, it was possible to confirm the 7 factors
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obtained that explain 66% of the total joint variability with a sample adequacy measure
KMO (0.922) sufficient for the validity of the procedure (see Table 2).

Table 2. Factors associated with the level of incorporation of ICTs in classroom development

Factors Variance explained Variables with highest correlation

Has students use 3D modeling software or
simulations.

15% Uses painting or drawing software

Has students play games

Conducts experiments or lab exercises

Factor 1
Creative integration of ICT

Factor 2 Prepares handouts, quizzes for students
ICT adaptation for administrative pur- 13% Keeps track of attendance or grades
\poses Creates lesson plans

Factor 3 10% Makes video tutorials

Production of audiovisual materials ’ Make explanatory audios

Factor 4 10% Uses videos and digital cameras

Use of ICT tools 0 Uses processors and spreadsheets
Factor 5 79 Uses e-mail

ICT integration for communication 0 Uses virtual platforms

Factor 6 6% Has students use self-study and feedback
ICT use for self-learning ° tutorials

Factor 7

Creates PowerPoint presentations

. . ) o
ICT use as support in the teaching pro 5% Uses LCD projectors for presentations

cess

Regarding the professional opinion of teachers with respect to ICT, differences be-
tween the items analyzed were evaluated according to the level of ICT competencies
they stated they had. For all cases, a Student's t-test for independent samples at 95%
confidence was performed. Two parameters were established for the test: those teachers
who were perceived to have below the average level of competencies and those who at
least considered themselves to have the average level of ICT competencies. Table 3
verifies the aspects in which significant differences were found in teachers' opinions by
level of competence. The positive difference in the means indicates that those with av-
erage or higher levels of competence rated the items described in the table with high
scores.

Table 3. Comparison of means - Opinion on ICT by level of ICT competencies

Comparison of mean values - Student’s T-test p-value | Difference of means

It promotes the'development of communication skills (e.g., writing and 0014 0445
presentation skills).
It is only successful if teachers have access to a computer at home. 0.037 0.361
It gives teachers the opportunity to be facilitators of learning rather than

. . . 0.017 0.323
providers of information.
It requires too much time to be spent on technical problems. 0.000 0.611
It is an effective tool for students of all abilities. 0.006 0.458
Itis unnecessary because students will learn computer skills on their own, 0.000 0925
outside of school.
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It relieves pressure on me as a teacher. 0.002 0.502
It is effective if teachers are involved in selecting computer technologies 0018 0336
to integrate.

It helps accommodate students' personal learning styles. 0.018 0.330
It limits my choices of instructional materials. 0.000 0.715
It requires time-consuming software skills training. 0.000 0.689
It promotes the development of students' interpersonal skills (e.g., the 0.001 0557
ability to relate to or work with others). ’ )

It will increase the amount of stress and anxiety students experience. 0.000 0.756
It is difficult because some students know more about computers than 0.000 0.699
many teachers.

It improves students' learning of critical concepts and ideas. 0.006 0.453

In the integration of ICT to online classes, a significant difference (p-value<5%) has
been verified by levels of teacher ICT competence in the items grouped in Table 4.
Those teachers who have been indicated as having average or higher levels of compe-
tence in the use of ICT differ from the rest of their colleagues in aspects related to
communication in virtual learning environments, the actual preparation of the class tak-
ing into account technological resources and the selection of the environment itself.

Table 4. Differential aspects of teachers with average or higher ICT competency levels

Differential aspects of teachers with average or higher ICT profi-

ciency level - Significant values in Student's t-test. Processes

Uses e-mail to communicate with other teachers

B - - Communication
Uses e-mail to communicate with students

Uses an LCD projector (a projector connected to a computer) in class

Creates PowerPoint presentations for use in class

Scans drawings or images

Uses digital video, digital cameras Classroom planning with ICT

Uses a word processor

Uses Flash Drive storage

Uses online storage (Drive, Virtual platform)

Uses a digital platform for the development of virtual classes (Moodle,

Classroom, Teams, etc.) Classroom form and environ-

ment

Has students perform experiments or laboratory exercises

Of the 7 factors considered in terms of the level of ICT integration mentioned by the
teachers surveyed, an analysis was made by classification tree by zone of influence
(Figure 1) of the schools included in the sample. The results obtained are detailed be-
low. The multivariate analysis found significance (p-value<5%) between zones of in-
fluence, firstly in Factor 5, which involves communication processes between educa-
tional actors as a level of ICT integration, is the aspect that distinguishes teachers in
urban and rural areas of residence. It can be concluded that the integration of ICT for
communication processes; sending messages by e-mail, educational platforms, or mon-
itoring online class processes; is a distinctive aspect between the zones of residence and
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is the one that presents the greatest power of discrimination of the groups. From the
sample evidence, it is appropriate to indicate that communication among educational
actors with technological tools is more widespread in urban areas. The graph also shows
that those teachers who use ICTs for communication processes are also those who use
them for self-training processes and are the ones who integrate these tools in a creative
way. In rural areas we see that the creative applications of ICTs differ significantly from
urban areas, with the latter having the highest proportion of teachers who indicate that
they use ICTs in various didactic situations, beyond merely administrative aspects.
Therefore, the differential factors between rural and urban areas, being in urban areas
the greatest application and report of benefits are: The creative application of ICT and
communication processes with technological tools.

Secondly, significant differences are also found by zones of influence of the school
in relation to the variables most correlated with Factors 2 and 4. This indicates that the
variables referring to lesson planning, elaboration of materials and the use of digital
tools are also very different by urban and rural zones. The result indicates that differ-
ences are seen especially by zones in regards to the preparation of PowerPoint presen-
tations and the use of LCD projectors in classes (Factor 7).

AREA OF RESIDENCE

Mode 0
Category % n

[ " Rural 188 136
18 Rural | B uban 812 588
| W Urban | Tolal  100.0 724

REGR factor score 5 for analysis 2
Adj. P-value=0.000, Chi-square=37.
346, d=4

<= .0.437685 (-U.QG?EE&“UZW’IUZ] (\3219102[0440493] W.MU‘lQSI 1.272918] = 1.2?"3919
Node 1 Hode 2 Node 3 Node 4 Node &
Categoy % n Category % 0 Categoy % 0 Calegoy % n Category % n
BRual 205 64 BRual 103 42 BRual 66 4| |[WRual 187 24| [WRual 27 2
W Urban 705 153 W Urban 807 176 W Urban 944 63 W Uthan 833120 W Utban 873 ™
Total 500 247 Total 304 21 Total 04 72 Total  198144] | Total 104 73
RE&R factorscore 8 for analysis 2 RE&F favtorsoore 4 for analysis 2
#d]. Pwalue=0.007, Chisquare=11 Adj. Pvalug=0.014, Chisquare=15.
358, df=1 604, di2
<= -0 368565 = -0 BEB5ES «=-0.837852 (-0.837852, 0.046775] * 0036775
Node § Hode 7 Node 8 Hode 9 Hode 10
Calegory % o Category % ¢ Categors % 0o Categoy % o Catego % o
=Ruwal 481 26| |"Rual 238 30| ("Rual 365 19| [TRwal 212 11 =Rural 105 12
B Urban 5189 27 B Urban 764126 B Urban 635 33 B Urban 788 41 B Uthan 895 102
Total 72 52 Total 22.8 169 Total 72 82 Total 72 52 Total 157 114

REGR factor soore 7 for analysis 2
Adj. P-valug=0.025, Chisquare=3
928, di=1

<=0 ?DES‘I& >0 3|n5345

Node 11 Node 12
Category % o Category % n
"Rual 190 11| |®Rwal 18 1
S Uban 810 47| |Muban 992 56
Total 20 58 Total 77 56

Fig. 1. Factor tree by zones of influence - ICT incorporation

The same analysis was performed by ICT competency level, resulting in significant
differences in the first place with factor 4 referring to the use of more specific digital
tools such as cameras and accessories. That is, teachers who mentioned having an av-
erage or higher level of ICT competencies differed from those with below average ICT
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competencies in aspects related to factor 4. Secondly, the differences between both
groups of levels are noted in Factor 2 referring to the planning and preparation of di-
dactic materials. (See Figure 2)

ICT Competency Level

Mode
_Category % n
Fm——————— - 1 B Below average level 407 235
| M Below average level | B average or above 59.3 429
: W average orf abowve : Total 400.0 7249
____________ e

REGR factorscore 7 for analysis 2
Adj. P-value=0.000, Chi-square=72 432, df=3

== -0.855451 (-0.553451, -0.306345] (-0.305345i 0.525043] = 0525043
Mode 1 Mode 2 Node 3 Mode 4
Categony % n Categony % n Category W n Category % n
B Below average level 576 95 B Below gverage level <952 66 B Below average level 34.4 100 B Below average level 21.4 31
B average or abhowe 324 47 B average or abawe 538 77 B average or above G656 191 B average ar above 786 114
Total 20.0 145 Total 19.2 143 Total 40.2 281 Total 20.0 145
[ =

RE®R factorscore 4 for analysis 2
#Adj. P-walue=0.000, Chi-equare=28 532, df=1

<= 0242021 = 0.248081
Node 5 Node §

Categony k) n Category % n
B Below average level 455 £5 B Below average level 144 45
B average or above 54.5 102 B average or above 856 =8

Total 258 187 Total 14.4 104

=

REGR factorscore 2 for analysis 2
Adj. P-value=0.005, Chi-square=11.982, df=1

== 0.163092 = U.15|8U92
Mode 7 Mode 2
Categony % n Categony % n
® Below average level 55.1 65 ® Below average level 28.0 20
B aversge orabove 449 53 | |Maverage orabove 740 40
Tatal 1683 118 Tatal 895 B9

Fig. 2. Factor tree by ICT competency level - ICT incorporation

Regarding the teachers' professional opinion on ICT, the mean value comparison
tests indicate that there are no significant differences by zones of influence of the school
(p-value>5% - Student’s t-test). The Multivariate Classification Tree Analysis with the
3 factors considered for the teachers' professional opinion on ICT with reference to the
ICT Competence Level yielded the following results: ICT competence level classified
as "below average" or "average or above" have significant differences around factor 2,
firstly, referring to the excessive time required for teacher training, the feeling that stu-
dents know more about ICT than teachers, the idea that ICT generate more anxiety and
stress in students. Teachers with average or higher ICT proficiency levels also show
significant differences in Factor 3, which mainly refers to the cost of ICT in the class-
room, both for students and teachers. The determining factor that defines the level of
ICT competence of teachers, according to the factor analysis carried out, is the integra-
tion of ICT in the teaching and learning processes. The levels of ICT incorporation in
the classroom make it possible to distinguish teachers into two groups according to
whether they have an average or above average level of competence and a below aver-
age level of competence. The second influential factor in the process of identifying the
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level of ICT competence of the surveyed teachers is familiarity with the use of tools,
software or technological instruments. Thus, it can be seen that a teacher who has a
creative application of ICTs has no problem in using technologies for other aspects of
teaching. The level of ICT skills of teachers can therefore be classified as average or
above average or below average according to the use of technological tools in class-
room and administrative processes mainly.

4 Discussion

Based on the results presented above, in regards to teachers’ views on ICT, three
main factors were identified. The first one deals with aspects that relate to the benefits
of teaching with ICT such as improved student performance, learning, interpersonal
skills, as well as teacher self-efficacy. Along similar lines, [16] McKnight et al. (2016)
identified five positive roles ICT plays in education such as improved access, commu-
nication and feedback, as well as time management. Additionally, they have also noted
the benefits of ICT as a way of promoting interaction, multisensory delivery, authentic
communication, as well as active learning and critical skills enhancing students’ moti-
vation and engagement as it promotes their autonomy and centeredness
[39][40][10][5][28].

The second factor identified on teachers’ views on ICT relates to the perceived dif-
ficulties regarding the use of ICT. In this regard, evidence suggests that the use of tech-
nology presents obstacles for educational actors across contexts and researchers have
classified barriers considering both external factors such as equipment, time, training,
support as well as the teacher's skills and their beliefs about teaching and learning with
ICT [41][30][42][43]. These beliefs may include challenges related to external condi-
tions but also to difficulties in commiting and complying schools’ regulations regarding
ICT adoption which may be overcome by assisted performance and distributed leader-
ship [58].

The third factor identified relates to issues concerning the digital divide as access to
technology has remained one of the most important barriers to the implementation of
ICT in schools. That is to say, implementing or knowing how to use technology relies
on the assumption that education actors have access to technological tools. In the pre-
vious phase of the study, teachers noted that the scarce availability of infrastructure as
well as the lack of access to a reliable internet signal is a major obstacle for both teach-
ers and students. This problem coincides with results of previous studies on the use of
ICT in times before the pandemic and during the pandemic. While teachers may acquire
better tools to cope with the school year, this is not the case for students. Such a situa-
tion may affect educational quality as it represents an access gap that affects some ed-
ucational actors [43][44][45][46][47].

Van Dijk [39] explains that access in the narrow sense refers to the physical access
of technology whereas in the broader sense of “second-level” access, refers to the “at-
titude, and expectation of getting physical access” (p. 2). This concept of access to
technology revolves around the idea of appropriation of technology; which entails
physical access and attitudes that allow for the adoption of technology as well as the
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constant use of new versions, software, hardware, and equipment [48][49][50]. Simi-
larly, Prensky [51] discusses digital wisdom as the “wisdom arising from the use of
digital technology to access cognitive power beyond our innate capacity and to wisdom
in the prudent use of technology to enhance our capabilities” (p. 1). That is, access and
know-how should go hand in hand when it comes to the efficient use of ICT tools. Such
skills should be part of the curriculum for the benefit of the teaching-learning process
and as preparation for possible challenges that may appear in the future [52]. These
findings are related to the factors identified in our study with the level of incorporation
and appropriation of ICT by teachers. Along similar lines, our results indicate a rela-
tionship between the level of technology implementation along with the level of inten-
sity of computer use and also their current instructional practices. However, these do
not always correspond with the integration stage as they remain in the mechanical stage
to use for administrative purposes and to support classes [31][53].

In relation to the differences found in teachers’ views in relation to their area of
residence, our study reflects a trend throughout the world which shows a decreased
access and therefore use in rural areas creating what is known as the digital divide be-
tween the residents of urban regions who have a much more universal access and there-
fore opportunities for adoption and integration than those in rural areas whose access
is limited and sometimes non-existent. Both teachers and students in these areas cannot
integrate ICT in their teaching and learning simply because they do not have sufficient
access to both infrastructure and connectivity [54][55][56][57]. Chinapah & Odero [57]
call for the reengineering of education towards building a more practical and realistic
approach that can address this digital divide. Finally, our results follow a similar trend
that those presented by [7] who found that performance expectancy and ICT compati-
bility have a greater significant positive influence on the motivation and involvement
of teachers. The study also clarifies that teachers intend to use ICT and that they see in
them a different didactic tool that allows different approaches, thus increasing the qual-
ity of teaching and learning.

5 Conclusion

Teachers' knowledge of ICT and the level of ICT integration in the classroom made
it possible to identify different teacher profiles according to the areas of influence of
the educational institutions where they work. These teacher profiles are determined ac-
cording to their access to technological tools, as well as their access to quality internet
and the technical and pedagogical training they received in the process of including
technological tools in the classroom processes. The findings in this study coincide with
the other studies on the use of ICT in educational settings around the world. Moreover,
it adds to the growing literature on this topic providing information about how teachers
in different settings and with different resources approach the use of ICT for the devel-
opment of the teaching-learning process.

There is evidence of teachers in urban areas who have access to technological infra-
structure and quality internet that show creative applications in the teaching processes,
while in rural areas it is scarce to find teaching profiles with these characteristics. There
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are teachers who perceive themselves as having a high level of ICT competence but
who nevertheless use technological tools only for administrative purposes. However,
the predominant factor that defines the level of ICT competence of teachers lies in the
possibility of using these tools for more dynamic and experiential classroom processes
that promote meaningful learning, according to the results obtained in the factor analy-
sis carried out with the answers given by the respondents to the activities that incorpo-
rate ICT.

This disjunction between the teachers' perception of having a high level of ICT com-
petence and not using it for creative purposes may be associated with the restricted
access to internet and technological infrastructure in the educational institutions or fam-
ilies where students develop the classroom process. Teachers are identified as having
the necessary tools and materials for the virtual development of classes, but not the
availability of student resources to follow up on them. These findings call for first of
all a stronger emphasis on universal access from the public policy point of view in order
for the affordances of ICT to be available to all. Once this fundamental requirement has
been fulfilled, then the emphasis should be on ways to promote the creative uses of ICT
through assisted performance, the sharing of ideas and distributed leadership [58][15],
which will provide teachers and students the ICT self-efficacy necessary for life long
learning.
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