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Abstract 
This paper has as its aim to establish a pedagogical strategy aimed at supporting the integration of ICTs 
(Information and Communication Technologies) into the higher education process. A survey was carried 
out with that aim focusing on the analysis of teachers’ practices so that competences in ICT use at 
university education in Colombia could be enlarged. The responses obtained were contrasted through 
interviews with ICT experts working in the context of Colombian Higher Education. 81 universities 
answered the survey questionnaire: 51 private and 30 public —and a total of 423 lecturers from different 
academic disciplines (art and humanities, social and legal sciences, health sciences, engineering, 
economic, administrative and accounting sciences, and basic sciences). Our findings show the degree of 
attention paid by teachers to strengthening ICT use skills in their training tasks. It becomes visible that 
ICT incorporation into teaching and learning processes within the higher education context must go 
through a number of stages, insofar as evidence exists of the need to introduce other changes in this 
pedagogical process prior to implementing ICTs. This research is complemented with a SWOT analysis 
performed with 50 professionals experienced in ICT use in higher education. 
Keywords: ICT, Education, Universities, Colombia. 

1 INTRODUCTION 
Demands in the field of education as a whole, and more precisely in university education, are 
increasingly high because social development largely depends on education. In this respect, ICTs play 
an essential role in the mediation of the teaching-learning process to conceive the future. At the same 
time [1], ICT constitutes an example of a transformational and to a certain extent disruptive 
technology. 

Concerning lecturers’ perception profiles, they can be categorized in [2]: those who are reluctant to 
use ICTs as an innovative strategy under the excuse that the methods which they have utilized for so 
long have worked well; and those willing to adopt the role of an innovative lecturer seeking to improve 
the teaching-learning process. The new demands make it necessary to train lecturers so that they can 
reflect on technological contents, their use in teacher training, and the advantages that it brings [3].  

Delving deeper into the specific case of Colombia, the Ministerio de Educación Nacional [Ministry of 
National Education] explains in the document entitled “Competencias ICT para el Desarrollo 
Profesional Docente” [ICT Skills for Professional Teacher Development] [4] that the existence of a 
regulatory framework together with other antecedents have made it possible to define essential 
conditions to strengthen educational innovation policies. That is how the link generated around ICTs, 
their pedagogical use, and the teacher’s skills in this regard, permit to update the classical practices in 
terms of knowledge transmission. The availability of skills, the essence that underpins the importance 
of ICTs, requires a systematization effort not only for their diagnosis, intervention, impacts and actions 
but also for their proper assessment, use, and implementation. 

In view of the above, this paper has as its aim to carry out a quantitative and qualitative analysis of 
ICT integration within the context of higher education in Colombia that can serve as the basis for a 
methodological strategy to achieve that goal.  

2 METODOLOGY  
A total of 81 Colombian universities (50 private and 31 public) voluntarily took part in the study, with 
423 teachers from a variety of disciplines (art and humanities, social and legal sciences, health 
sciences, engineering, economic and business sciences, and basic sciences). As regards interviews, 
we selected 50 professionals characterized by their knowledge and experience in ICT use within 
higher education environments. 

The research developed by means of two instruments: 
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A. Questionnaire 

Its design was based on the consultation of works which combined ICTs and higher education [5]. 
Attention was also paid to other studies dedicated to the preparation of questionnaires meant to 
assess lecturers’ ICT use skills in education [6]. 

For questionnaire validation purposes, a trial instrument was created for its accreditation by lecturers 
and pedagogues from different disciplines, and systems engineers dedicated to the ICT use in higher 
education, from 15 Colombian universities. This made it possible to introduce the suitable correction 
and to refine the final questionnaire with close-ended items categorized as dichotomous, order-
related, and scale-based that facilitate both systematization and a relevant statistical analysis.   

B. Interviews with experts 

This kind of interview focuses on the interviewee’s relevant knowledge and experience about a 
specific text. The preparation of the interview starts with a list of the most important aspects to be 
known in connection with the research aims and the interviewee’s profiles. 50 knowledgeable and 
experienced ICT professionals working in Higher Education were selected, including: Teachers; Social 
Communicators; and Systems Engineers in charge of ICT higher education departments linked to 
small-, medium- and large-sized public and private Colombian universities. 

The answers obtained in the interviews were compared to those received about the same topic 
through the questionnaire administered to teachers. 

3 RESULTS 
The survey questionnaire was completed by lecturers from small-, medium- and large-sized private 
and public universities located in the six natural regions of Colombia —Amazónica; Andina; Caribe; 
Insular; Orinoquía; and Pacífica. The participants belonged to 81 Colombian universities (50 private 
and 31 public) and comprised 423 lecturers from different disciplines (art and humanities, social and 
legal sciences, health sciences, engineering, economic and business sciences, and basic sciences). 

The SPSS statistical package, version 20, served to analyze the results obtained for the purpose of 
identifying the practices followed by teachers to improve their skills in the use of ICTs as a 
pedagogical support instrument. 

As shown in Table 1, 81 universities from Colombia’s six (6) geographical regions took part in the 
survey: 50 = 61.7% private and 31 = 38.3% public. The highest concentration corresponds to the 
Andina region with 42 = 68.9% private and 19 = 31.1% public —which can be explained because this 
region is the most populated in Colombia and comprises cities that have a large number of higher 
education centers. 

Table 1: Interviewed universities by Colombian Geographical Regions 

Geographical regions  Private 
Univ. 

Public 
Univ.  

Amazónica:  
Caquetá, Putumayo, Guainía, Guaviare, Amazonas, and Vaupés 

0 2 

Andina: 
Cundinamarca, Caldas, Quindío, Antioquia, Tolima, Huila, Boyacá, Santander, Norte de 
Santander, Risaralda, and Córdoba 

42 19 

Caribe:  
Guajira, Magdalena, Atlántico, Córdoba, Bolívar Cesar, and Sucre 

4 4 

Orinoquía: 
Arauca, Vichada, Meta, and Casanare 

0 2 

Pacífica: 
Chocó, Nariño, Cauca, and Valle del Cauca 

4 4 

Insular: 
San Andrés Archipelago in the Atlantic Ocean, and the Malpelo and Gorgona Islands in 
the Pacific Ocean 

0 0 

Total of Universities 50 31 
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In turn, Table 2 provides a descriptive analysis of the different variables which characterize both the 
higher education centers and the lecturers that completed the survey, such as: sex, age, type of 
university, university size, teaching category, scientific level, and teaching experience. 

One can check a higher participation of men (56.9%) and of under-45s (61.23%). Private universities 
account for 56.7%, large ones reach 53.43%, those with a permanent link as staff amount to 54.37%, 
master’s degrees/technical schools account for 56.50% and those with less than 15 years’ experience 
represent 65.96%. This last finding is in tune with other studies [7]. 

Table 2: Teachers’ General and Personal Aspects 

Sex 
Men % Women %             Total 
241 56.97% 182 43.03%             423 

Age 
<45 % >45 %             Total 
259 61.23% 164 38.77%             423 

Type of 
university 

Private % Public %             Total 
240 56.74% 183 43.26%             423 

University Size 
Small % Medium % Large %         Total 
101 23.88% 96 22.70% 226 53.43%         423 

Teacher’s type 
of relationship 

Chair % Occasional % Staff %         Total 
125 29.55% 68 16.08% 230 54.37%         423 

Educational 
Level 

Undergraduate % Specialist % Master’s 
Degree % Doctorate % Post-

doctorate % Total 

34 8.04% 81 19.15% 239 56.50% 65 15.37% 4 0.95% 423 

Teaching 
Experience 

<15 % >15 %             Total 
279 65.96% 144 34.04%             423 

Within the survey, interviewees were asked about ICT implementation and frequency of use through 
the following question: 

When selecting an ICT resource for the virtual classroom, what degree of importance do you give to 
the factors listed below according to the following scale: 1 (not important at all); 2 (hardly important); 3 
(important); and 4 (very important)? 

1 Teachers’ knowledge about the use of the resource __ 
2 Time devoted by teachers to using the resources __ 
3 Professional and scientific importance __ 
4 Technological and didactic innovation __ 
5 Accessibility for all students __ 

The data used to perform the descriptive analysis by ICT implementation and frequency of use can be 
seen in Table 3 and have a mean close to 3.44. The data with the highest score correspond to 
accessibility for all students (M= 3.27, SD = 0.621), as opposed to those referred to technological and 
didactic innovation, the data of which show the lowest scores (M=3.69, SD= 0.520). 

Table 3: Descriptive analysis by ICT Implementation and Frequency of Use 

Component 
No. of 
Interv. M SD 

Knowledge about the use of the resource 423 3.47 0.603 

Time devoted to using the resources 423 3.33 0.627 

Accessibility for all students 423 3.27 0.621 

Professional and scientific importance 423 3.43 0.600 

Technological and didactic innovation 423 3.69 0.520 

0973



Table 3 reveals that, when it comes to standard deviation, most data take values from 0.520 onwards 
but never exceed 0.627, which leads to infer that the values collected are not so far from the averages 
corresponding to the main variables. 

A factor analysis about ICT implementation and frequency of use can be found in Table 4 
below. 

Table 4: Validity of the ICT Implementation and Frequency of Use factors 

KMO and Bartlett’s Test 

Kaiser-Meyer-Olkin measure of sampling adequacy 0.701 

Bartlett’s sphericity test Approx. Chi-square 527.510 

Freedom degrees 10 

Significance 0.000 

The KMO test value in Table 4 —0.701— allows us to accept the analysis as being satisfactory. 

Table 5: Analysis by components for ICT Implementation and Frequency of Use 

Component 
Initial Eigenvalues Rotation Sum of Square 

Loadings 
Rotation Sum of Square 

Loadings 

Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% Total 
% of 

Variance 
Cumulative 

% 
Knowledge 

about the use 
of the 

resource 
2.487 49.742 49.742 2.487 49.742 49.742 1.950 38.994 38.994 

Time devoted 
to using the 
resources 

1.015 20.310 70.052 1.015 20.310 70.052 1.553 31.058 70.052 

Professional 
and scientific 
importance 

0.691 13.821 83.873       

Technological 
and didactic 
innovation 

0.414 8.273 92.146       

Accessibility 
for all 

students 
0.393 7.854 100.000       

The components in Table 5 tend to provide better explanations for the answers given to this question: 
When selecting an ICT resource, what degree of importance do you give to the following factors? In 
this case referred to ICT implementation and frequency of use, it is the values for the rotation sum of 
squared loadings that tell us how the components “knowledge about the use of the resource” and 
“time devoted to using the resources” are the ones which best describe the problem jointly accounting 
for 70% of all components. 

Table 6: Rotated factor matrix for ICT Implementation and Frequency of Use 

Factor 

Component 
Direct 

operational 
applicability 

Strategic 
relevance 

Knowledge about the use of the resource 0.858 0.088 
Time devoted to using the resources 0.824 0.153 

Accessibility for all students 0.637 0.272 
Professional and scientific importance 0.059 0.903 
Technological and didactic innovation 0.353 0.795 
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Table 6 shows the rotated factor matrix. In the component referred to as “direct operational 
applicability” stand out the aspects of knowledge, time, and student accessibility, which entails being 
able to utilize ICTs immediately —because they own the technical knowledge required for that 
purpose— to do it in a reasonably time-efficient way, and to place them at the disposal of students.  

As for the second component, that we termed as “strategic relevance,” one can easily see 
professional and scientific importance along with technological and didactic innovation, grouping them 
together in a strategic aspect when dealing with ICT implementation use. Unlike what happened in the 
first component, immediacy does not prevail here; it is actually the innovative nature (both 
technologically and didactically) as well as the scientific, academic, and professional relevance that 
matter most.  

In short, two teacher typologies appear depending on whether we pursue an immediate applicability of 
ICTs or rather their consolidation as a key strategic element in teaching and learning relationships. 

With a view to complete our work, Table 7 reproduces the SWOT analysis with its most important 
findings, so that the reader can understand the perception of the fifty (50) interviewees about teaching 
practices aimed to enlarge ICT use skills. 

Table 7: SWOT Analysis 

Weaknesses Strengths 

• Lack of teaching practice in ICTs. 
• Not enough time to use ICTs. 
• Teachers are the decision-makers 

when it comes to ICT implementation 
and frequency of use. 

• Some teachers are experts in the field of ICTs and 
use them to broaden their ICT use skills.  

• Many valuable resources are currently available on 
the Net; it is up to the lecturer to use them, since 
many applications and software programs are free. 

• It becomes necessary to adopt a strategic 
approach to work in technologies that are essential 
for pedagogical and academic tasks and not 
according to cutting-edge technology. 

Threats Opportunities 

• Many teachers are reluctant to use technologies, 
whether because they do not like those 
technologies or because they lack the proper 
training. 

• ICT use has improved lately, but a much stronger 
commitment of teachers is needed. 

• Frequency of use is relative, even though it must be 
permanent in the interviewee’s opinion. 

• Constant exploration in new technologies. 
• Remaining up to date in teaching practices and 

competences related to ICT use becomes 
fundamental.  

• Some lecturers are motivated to use ICTs. 
• ICTs act as tools for the exchange of experiences 

and the participation in professional or teaching 
networks.  

It follows from this SWOT analysis that the availability of teachers specialized in ICT areas together 
with the fact that a considerable offer of applicable technologies already exists stand out as strengths. 
As for weaknesses, it is worth highlighting that teachers can choose whether to implement and use 
ICTs or not —and they do not necessarily have to adapt to this new reality. An outstanding opportunity 
lies in the fact that ICTs favor the exchange of experiences as well as the participation in professional 
and teaching networks. Finally, teachers’ reluctance and aversion to change deserve to be highlighted 
as threats for the implementation of new ICTs. 

4 CONCLUSIONS 
The results obtained in the interview tell us that the threats for ICT implementation and frequency of 
use can be found in such aspects as the vertiginous technological advances which make new tools 
available to us every day and the time needed by the institution to be able to acquire and update such 
ICT devices in a more versatile and pertinent way. 

Two teacher typologies appear based on the outcomes of the factor analysis performed, depending on 
whether one seeks immediate ICT applicability or rather the consolidation of ICTs as a key strategic 
element when it comes to teaching and learning relationships. 
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All in all, it turns out that the financial investments made by institutions should especially focus on the 
availability of technological equipment, leaving aside the coverage and adaptation of ICTs by the 
whole academic population. The idea is to try and implement them gradually, beginning with the most 
prone teachers (because they are not only knowledgeable in ICT skills but also motivated to utilize 
them). 

It also becomes relevant to design and provide permanent, ongoing training in ICTs and their 
implementation in the educational context. This is a scenario that requires a co-responsibility of all the 
actors involved in the training process: teachers, students, managers, and academic support staff. 

In view of all the above, and taking into account both the survey performed and the SWOT analysis, 
we can say that the experiences described have not only proved that it is important to lay emphasis on 
the technical use of devices or applications or on teaching lecturers about that, but also that it 
becomes essential to ensure that lecturers can understand and later consciously exploit the real 
possibilities of interrelating —and consistently using— ICTs on the basis of an improved pedagogy. 

We can thus summarize that this is a process which permits to efficiently construct knowledge within 
the framework of pedagogy —where ICTs come to form part of the didactic action. Proper ICT use 
appears as an essential strategy for universities, since they would not only be enhancing technical and 
economic resources but also jointly developing their teachers in an overall manner. The positive 
outcome would be the availability of competent, well-trained professionals able to face the present-day 
requirements.  

The improvement of these teaching practices related to ICT use will be possible through training and a 
planned and oriented updating of visual and interactive activities.  

Lecturers need to be digitally competent in order to cope with their pedagogic work, taking advantage 
of an ICT mediation suited to students’ skills. This will only be feasible if training centers have the 
necessary resources and technology. Institutional success depends on a well-trained human capital. 
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