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Abstract 

This research aims to relate Information and Communication Technologies (ICT) in the processes of distribution 
and use of knowledge in Higher Education Institutions (HEI). The methodology used was based on the quantitative 
approach, descriptive scope, and non-experimental cross-sectional design, the sample was non-probabilistic, 
convenience sampling. We used the survey as a technique for data collection, through a questionnaire with Likert 
and ordinal scales applied to the directors and vice-rectors of research in the research departments. The methodology 
developed allowed us to show that the profiles of the universities to carry out knowledge management focus on two 
components: distribution and use of knowledge.  
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1. Introduction 

Knowledge has become the most valuable resource for all organizations in the twenty-first century; as a result, 
Higher Education Institutions must manage it properly to generate long-term competitive advantages. As a result, the 
linking of ICT facilitates knowledge management processes of distribution and use; as a result, research departments 
must stimulate and train researchers [1, 2, 3, 4]. 

Artificial intelligence (AI) is a science that tries to get a profound understanding of human behavior. When we 
talk about ICT, we are also talking about AI [5]. Knowledge representation and reasoning, automated learning, 
natural language processing, computer vision, robotics, and automatic speech recognition are all areas where 
artificial intelligence can help [6]. As a result, this type of knowledge management technology enables the 
development of software architectures that enable the creation of learning environments in research departments of 
Higher Education Institutions, allowing experts to access tacit and explicit knowledge that improves individual 
learning. Furthermore, these technologies are linked to the processes of knowledge identification, generation, 
diffusion, use, and measurement [7, 8, 9, 10].  

There is an unlimited number of technological instruments that have been mentioned by many academics as acts 
to assist and promote knowledge, but they are excluded from the vision of knowledge management since they 
generate errors, based on their conceptualization and functionality. As a result, the ICT tools used by research 
departments in HEIs must be completely integrated into each activity for the vision of what this collection of tools 
represents to be understood [11, 12, 13]. 

ICT applications are the first of the famous tools for knowledge management, therefore, this research seeks to 
answer the following question: How do Information and Communication Technologies (ICT) relate to the processes 
of distribution and use of knowledge in Higher Education Institutions (HEIs)? 

2. Framework 

Information and communication technologies (ICTs) are the tools that allow knowledge to be distributed and 
used [14]. As a result, they are internally compatible with research departments and must respond to stated demands, 
because it would be nonsensical for a department with only two research groups and four researchers to incur an 
unnecessary investment [8].  

The distribution of knowledge is the process by which organizations extend the flows of knowledge generated in 
stages of creation and transformation of information into knowledge, which allows researchers, teachers, and 
administrators to access new knowledge for decision making, it is highlighted that knowledge through ICT is stored 
in the different repositories of Higher Education Institutions [8, 15, 16]. 

The process of use allows HEIs to generate value on knowledge because when knowledge is not used it is losing 
value until it reaches a level of obsolescence, and also indicates that the organization is not learning, whereas when 
researchers use knowledge, it ensures competitive advantages, generates innovation and organizations are at the 
forefront of the latest trends [8, 16]. 

On the other hand, the ICTs that are related to the processes of distribution and use of knowledge in Higher 
Education Institutions are the intranet, repositories (virtual libraries), learning management tools such as Moodle, 
scientific databases such as Scopus, Web of Science, and IEEE, Framework (SharePoint and Microsoft Teams), 
digital narratives and e-learning [16, 17, 18]. 

3. Methods 

The proposed research methodology consists of two stages (see Fig. 1): Principal Component Analysis (PCA) 
and cluster analysis. The first stage aims to investigate the relationships between variables and the information they 
provide to the phenomenon through dimensionality reduction. In the second stage, the aim is to analyze the profiles 
or groups found in the observed data set. 
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Fig. 1. Methodology. 

 
However, this study adheres to the quantitative paradigm and is descriptive, with a descriptive transversal non-

experimental design that includes activities suggested by [19, 20, 21, 22, 23]. To achieve the stated objective, the 
survey technique was used, using a Likert-type questionnaire structured by eleven (11) items, with an ordinal scale 
of five (5) alternative answers (5 Strongly Agree, 4 Agree, 3 Neither Agree, Neither Disagree, 2 Disagree and 1 
Strongly Disagree), which were evaluated considering the degree of conformity of the items with the reality of the 
Higher Education Institutions. The questionnaire was subjected to the scrutiny of three (3) experts, who 
systematically examined the content and structure of the instrument, conducting a pilot test on 10% of the studied 
sample of 11 items, and calculating the Cronbach's alpha coefficient, which resulted in a level of reliability of 0.838 
out of 11 items; this situation indicates that the instrument is reliable. It should be highlighted that the dimension 
related to the use of ICT tools was used in the formulation of this research (see Table 1). 

Table 1: Variables of the study 

Dimensions Indicators Item Statements 

Distribution ICT tools 

24 Information and Communication Technologies (ICT) are efficient for the distribution of knowledge. 
25 The internet is a tool that helps to make research results visible. 
26 The research department has intranet tools for research processes. 
27 Research results are published in Scopus databases. 
28 Research results are published in a web of science databases. 
29 The results found in the repositories are reflected in the theoretical construction of the research.  
30 Technological tools are managed for the use of all research groups. 

Use ICT 

31 Researchers are trained to use ICT information and communication systems. 
32 ICTs stimulate interaction between research groups. 
33 Research projects reference the results found in the repositories. 
34 ICT tools are used to publish the information they need to communicate to the rest of the group. 

 
In order to execute the measures of central tendency, the weighted scale to be used in this research for the 

different categories will be based on the studies carried out by [24], where they estimated the intervals according to 
the formula: IB = (V-v)/N° Cat. Where the highest result was 1 and the lowest was 5, resulting in 0.8. Therefore, the 
following table shows the categories that will be used to carry out the convenient analysis of the data from the 
descriptive statistics. 

Table 2: Weighted scale for the categorization of results 

Category Range 
Strongly agree 1,00 ≤ x < 1,80 

Agree 1,80 ≤ x < 2,60 
Neither agree nor disagree 2,60 ≤ x < 3,40 

Disagree 3,40 ≤ x < 4,20 
Strongly Disagree 4,20 ≤ x ≤ 5,00 

 
Finally, the research population is presented in Table 3, with 7 universities in the city of Barranquilla in 

Colombia.  
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Table 3: Study population 

University Variable 
Universidad Simón Bolivar USB 

Universidad Atlántico  UA 
Universidad de la Costa CUC CUC 

Universidad Metropolitana UM 
Corporación Universitaria Rafael Nuñez  CURN 

Corporación Universitaria Latinoamericana  CUL 
Universidad del Norte  UN 

4. Results  

4.1. Principal Component Analysis 

Now, concerning the contribution of the variables on the dimensions of the PCA, it is observed that in the first 
dimension the variables that make the greatest contribution are related to the items related to research, therefore, we 
will call this dimension, which absorbs 37.7% of the variability of the data, Research findings. On the other hand, 
the variables that have the greatest contribution in the second dimension are related to ICT, therefore, the second 
dimension, which absorbs approximately 37% of the variability of the data, is called Use of ICT. 

 Fig. 2 shows the graphical representation of the PCA. It should be noted that the direction of the variable 
indicates its growth, i.e. if an observation is located in the same direction as the variable, then this observation has a 
higher level for this variable; otherwise, if an observation is located in the opposite direction to a variable, then it 
will have a lower level for the variable. Considering the research methodology, the results of the Principal 
Component Analysis (PCA) stage are presented first. Also, Fig. 2 shows the correlation of the variables in the 
observed data set, this figure indicates that if two variables point in the same direction it means that they are 
correlated; two variables that form an angle of 90 degrees do not correlate and, finally, two variables that point in 
opposite directions represent a negative correlation. For example, it is observed that items 24, 28, and 27 have the 
same direction and are therefore correlated, while items 26 and 29 have opposite directions and are therefore 
negatively correlated, and finally, items 34 and 29 form a 90-degree angle and are therefore uncorrelated. 

  

Fig. 2: Graphic representation of the PCA 

 

For example, considering Fig. 2, the Universidad del Atlántico (UN) has a higher score in variables 30, 31, 32, 33 
and 34 than the other universities, however, the Universidad del Atlántico (UN) has a lower score in variable 26 
than the universities Universidad Simón Bolívar (USB), Universidad Metropolitana (UM) and Corporación 
Universitaria Latinoamericana (CUL). 
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4.1. Cluster analysis 

The k-means algorithm is used to determine the number of clusters, with the number of centroids ranging from 
two to six. As a result, the greatest Silhouette value is around 0.3, indicating that two clusters are the best quantity. 
The average of the elements is used to characterize the profiles of each group in Fig. 3. 

 

Fig. 3: Characterization of the groups 
 

Finally, to give a better interpretation of the created profiles, the k-means algorithm has been developed to make 
the two-dimensional representation (see Fig. 4). It can be seen that the first group and the second group are 
separated, indicating distinguishable characteristics between the two and that the first group has fewer observations 
than the second group, which may be a limitation for the analysis that should be complemented. 

 

Fig. 4: Graphic representation of the k-means cluster 
 

5. Discussion 

The literature points out that Higher Education Institutions as organizations that create knowledge through 
research departments generate high knowledge flows, the results show that Information and Communication 
Technologies (ICT) are efficient for the distribution of knowledge flows, therefore, the ICT used for this activity is 
the Scopus and Web of Science databases which is following the theoretical constructs [16, 17, 18]. 

On the other hand, the research findings revealed that research results stored in university repositories cannot be 
distributed to all stakeholders in the organization; as a result, the theoretical postulates of [16, 17, 18] are incorrect; 
as a result, when knowledge is not used, Higher Education Institutions lose value, as revealed by [8, 16]. 

6. Conclusion 

This research presented a methodology composed of two tools: Principal Component Analysis and cluster 
analysis. Among the most relevant results, it can be highlighted that two main profiles were found that characterize 
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the process of knowledge management using ICT. However, the first group has a higher level than the second group 
in items 24, 27, 28, 29, 30, and 31; in contrast, the second group has a higher level than the second group in items 
26, 32, 33, and 34. This indicates that the universities in the first group have greater strength in the research 
component, which means that they manage the promotion and dissemination of research in academic spaces. On the 
other hand, the second group has greater strength in the ICT component for the use of knowledge, which indicates 
that the universities in the second group focus their efforts on ICT management as a means of knowledge 
management. 
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4.1. Cluster analysis 

The k-means algorithm is used to determine the number of clusters, with the number of centroids ranging from 
two to six. As a result, the greatest Silhouette value is around 0.3, indicating that two clusters are the best quantity. 
The average of the elements is used to characterize the profiles of each group in Fig. 3. 

 

Fig. 3: Characterization of the groups 
 

Finally, to give a better interpretation of the created profiles, the k-means algorithm has been developed to make 
the two-dimensional representation (see Fig. 4). It can be seen that the first group and the second group are 
separated, indicating distinguishable characteristics between the two and that the first group has fewer observations 
than the second group, which may be a limitation for the analysis that should be complemented. 

 

Fig. 4: Graphic representation of the k-means cluster 
 

5. Discussion 

The literature points out that Higher Education Institutions as organizations that create knowledge through 
research departments generate high knowledge flows, the results show that Information and Communication 
Technologies (ICT) are efficient for the distribution of knowledge flows, therefore, the ICT used for this activity is 
the Scopus and Web of Science databases which is following the theoretical constructs [16, 17, 18]. 

On the other hand, the research findings revealed that research results stored in university repositories cannot be 
distributed to all stakeholders in the organization; as a result, the theoretical postulates of [16, 17, 18] are incorrect; 
as a result, when knowledge is not used, Higher Education Institutions lose value, as revealed by [8, 16]. 

6. Conclusion 

This research presented a methodology composed of two tools: Principal Component Analysis and cluster 
analysis. Among the most relevant results, it can be highlighted that two main profiles were found that characterize 
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the process of knowledge management using ICT. However, the first group has a higher level than the second group 
in items 24, 27, 28, 29, 30, and 31; in contrast, the second group has a higher level than the second group in items 
26, 32, 33, and 34. This indicates that the universities in the first group have greater strength in the research 
component, which means that they manage the promotion and dissemination of research in academic spaces. On the 
other hand, the second group has greater strength in the ICT component for the use of knowledge, which indicates 
that the universities in the second group focus their efforts on ICT management as a means of knowledge 
management. 
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