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Abstract 

 

The objective of this research was to analyze ICT in teaching and learning 

environments by the level of use and dissemination of information and 

communication technologies in collaborative environments in primary education of 

public and private schools of the municipality of Fonseca la Guajira, Colombia. The 

type of research was descriptive with non-experimental cross-sectional and field 

design. As a data collection technique, the survey was used with a Likert 

questionnaire. As a result, it was obtained, among others, that the indicators present 

in the technological infrastructure dimension were, firstly, hardware with an 

average of 3.87; and second, connectivity and technical support, both with an 

average of 3.57. It was concluded that software indicators and web resources are 

very little present in the educational institutions studied and in some cases are 

absent. It is recommended to provide training for teachers, both in information and 

communication technologies, and in active pedagogies based on them. 
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Introduction 
 

The impact of Information and Communication Technologies (ICT) has led to great 

changes in the teaching-learning process, taking into account the principles of 

universal design and accessibility; which plays a key role in moving towards 

methodologies that allow improvements in educational quality [1]. However, the 

actors of the schools and universities feel these impacts because the information, 

communication and mass storage technologies redefine the way in which students, 

teachers and educational personnel access, retrieve, store, manipulate and 

disseminate information among them [2]. However, the integration of ICT in 

education is much more than a simple use of hardware and software. For teachers, 

the biggest challenge is to define how to use the new technology for the purposes 

of teaching. Although teachers understand theoretical concepts very easily, they 

need special, concrete ideas to help them with the initial experiments with the new 

technology [3]. 

For this reason, educational institutions must take into account the training and 

literacy of the main actors in the ICT teaching process. Regarding investments in 

their infrastructure in educational institutions were one of the key priorities of 

education policy during the last decade. However, despite the attention, research on 

the effectiveness and efficiency of ICT is inconclusive [4]. Therefore, examining 

the use of ICT periodically can offer an operational indication of the degree to 

which education professionals can see ICT as a useful tool to develop their activities 

[5]. There are some researches aimed at knowing the impact, state of technologies 

and literacy and attitudes towards information and communication technologies in 

the education sector. 

For example, in [1] we analyze the perceptions that future Primary teachers have 

about the use of ICT for their inclusion in the ordinary classroom. In [6] the state 

of the technologies in commercial education departments for the effective 

integration of e-learning is evaluated. Similarly, [7] examines the state, structure 

and trends in the development of ICT literacy in primary education. In [8], the 

attitudes of the directors towards the integration of Information and Communication 

Technologies (ICT) in public primary schools are described. The need to analyze 

the state of ICT in educational environments is evident. In the case of the 

municipality of Fonseca, educational institutions have computer rooms, but not in 

sufficient numbers to meet the demands of students. 

Also, although in Colombia there are laws and policies on the incorporation of ICT 

in education, in the public and private schools of the Municipality of Fonseca, 

Colombia, primary basic education, ICTs in the teaching-learning process are very 

little incorporated, limiting the possibilities of expression, communication and 

learning and thus generating a digital divide in their students, reason why, the 

objective of this research was to analyze ICT in teaching and learning environments 

by the level of use and dissemination of information and communication 

technologies in collaborative environments in primary basic education of public and 

private schools of the municipality mentioned. 
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Methodology 
 

The present investigation was framed in a type of descriptive study, aimed at 

collecting data and information related to the real state of the phenomenon or study 

variable, as they were presented at the time of collection [9]. As for the applied 

design, it was non-experimental descriptive and field transaction. Not experimental, 

because it is not presented manipulate data or variables involved in its analysis; 

cross-sectional, since the data has been collected in a single moment, where the 

events of the variables are studied; descriptive because the relevant properties of 

the study variable are analyzed and detailed [10]. 

The study population was formed by the staff of public and private schools that 

provide primary education in the municipality of Fonseca, La Guajira - Colombia. 

To analyze the situation of information and communication technologies, a non-

probabilistic sample was taken, which was selected intentionally, taking into 

account criteria such as the ease of access to information and the professional 

experience of rectors, social workers, Psych-pedagogues, academic coordinators 

and teachers, which can be seen in Table 1. 

 

Table 1. Characteristics of the study sample 

 
Institutions Cargo N° informants Experience 

Educative 

institution María 

Inmaculada 

Rector 1 More de 10 years 

Social worker 1 More de 10 years 

Academic coordinator 1 Between 5 y 8 years 

Teachers 2 Between 5 y 8 years 

Educative 

institution Juan 

Jacobo Aragón 

Rector 1 More de 10 years 

Psych-pedagogue 1 More de 10 years 

Academic coordinator 1 Between 5 y 8 years 

Teachers 2 Between 5 y 8 years 

Educative 

institution 

Agropecuaria de 

Fonseca 

Rector 1 More de 10 years 

Social worker 1 More de 10 years 

Academic coordinator 1 Between 5 y 8 years 

Teachers 2 Between 5 y 8 years 

Total 15  

 

Research instruments 

The technique used was the survey, which allowed the collection of data through a 

series of questions, formulated in writing, in which the current reality is reduced to 

a certain amount of data [11]. The instrument applied was a questionnaire, 

addressed to the 15 key informants defined as part of the study sample. A Likert-

type questionnaire was constructed, with five (5) response alternatives, composed 

of statements to which the respondent issues his opinion in degrees of agreement or 

disagreement, aimed at measuring the variable, in this case the management 

variable of innovation [11]. The instrument was composed of 27 closed questions, 

where the following weighting was assumed for the measurement of the answer 

alternatives: (5) Always, (4) Almost Always, (3) Sometimes, (2) Almost Never, (1) 

Never. 
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The content validity was carried out through the consultation of experts, who 

carried out the analysis of the items, in order to determine the relevance of their 

objectives, indicators, variables, types of questions and writing. For this purpose, 

five (5) experts were selected, being the result of the evaluation of the positive 

instrument, with the modification of some items in terms of improving the writing 

of the same, so that they are aligned with the purpose Of the investigation. Once the 

instrument was applied, previously validated by the expert judgment, the 

information was organized for processing. Subsequently, the Alpha Cronbach 

coefficient was calculated, obtaining a value of 0.97 that is, the instrument 

presented a result that is considered of very acceptable reliability. 

 

Data analysis 

For the analysis and statistical processing of the data, we proceeded to tabulate the 

results, using the Microsoft Office Excel 2010 application, where the calculations 

of the statistical formulas were made, corresponding to the measures of central 

tendency and standard deviation. Similarly, the absolute and relative frequencies 

for each of the available alternatives were calculated against the answers obtained, 

verifying their relationship with what was expected to be achieved. The 

interpretation of the scores was given according to the results obtained from all the 

participating subjects. The first criterion of interpretation is the relativity of the 

scores obtained in each of the dimensions. Table 2 reflects the scale in the case of 

the average and the standard deviation. 

 

Table 2. Weighting for interpretation of the average and standard deviation 

 
Range Description (based on the answers) 

>= 1,4 Very high level of the dispersion - very low reliability 

>=1,2 < 1,4 High level of the dispersion - low reliability 

>=1,0 < 1,2 Intermediate level of the dispersion - intermediate reliability 

>= 0,8 < 1,0 Low level of the dispersion – high reliability 

>= 0,6 < 0,8 Very low level of the dispersion – very high reliability 

 

Likewise, the standard deviation was calculated, which allowed to measure the 

degree of dispersion of the responses obtained, according to the classification, scale 

and established range, represented by the scores managed for the development of 

the investigation. 

 

Results 
 

The results obtained from the questionnaire are presented, applied to the subjects 

that represented the informant units in the studied population, as well as the 

qualitative and quantitative analysis of the results obtained, described in tables of 

absolute frequency distribution, as percentages; as well as the arithmetic means by 

the indicator and the dimension of the variable. The results of the dimensions are 

presented in Table 3. 
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Table 3. Statistics for Dimensions 

 

Indicators 

Alternatives of answers 
Total 

x σ S(5) CS(4) AV(3) CN(2) N(1) 

Af % Af % Af % Af % Af % Af % 

Dimension: Technological Infrastructure of Information and Communication Technologies 

Hardware 3 20.00 7 46.67 5 33.33 0 0 0 0 15 100 3.87 0.63 

Connectivity 3 20.00 6 40.00 2 13.33 1 20 1 6.67 15 100 3.57 1.12 

Tech. Supp. 2 13.33 6 40.00 5 33.33 3 6.67 1 6.67 15 100 3.57 0.99 

Average 2.67 17.78 6.33 42.22 4 26.66 1.33 8.89 0.67 4.45 15 100 3.71 0.91 

Dimension: Information and communication technology tools 

Software 2 13.33 2 13.33 3 20.00 2 13.3 6 40 16 100 2.6 1.17 

Rec. Web 1 6.67 1 6.67 7 46.67 3 20 3 20 16 100 2.54 1.12 

Average 1.50 10.00 1.50 10.00 5 33.34 2.50 16.67 4.50 30.00 16 100 2.47 1.15 

Dimension: Factors of information and communication technologies 

Leadership 2 13.3 5 33.3 3 20 3 20 2 13.3 15 100 3 1.13 

Inst. Struc. 2 13.3 4 26.67 4 26.67 1 6.67 4 26.67 15 100 2.97 1.44 

Inst. Cult. 5 23.3 3 20.0 4 26.67 1 6.67 2 13.3 15 100 3.63 1.22 

Average 3.0 16.6 4.0 26.67 3.67 24.45 1.67 11.11 2.67 17.78 15.0 100 3.20 1.26 

Gen. Average 2.39 14.81 11.00 26.30 4.22 37.78 1.83 12.22 2.61 17.41 15.33 100 3.12 1.11 

 

Dimension: Technological Infrastructure of Information and Communication 

Technologies 

The results presented in Table 1, give rise to the interpretation that the level of very 

high presence of the indicators represents good indications, however, [12] affirms 

that these indicators tend to be obsolete by the time they are published, while the 

availability of electronic tools of the institutions (for example, software, websites) 

is constantly increasing; therefore, the infrastructure must be examined 

periodically. 

Similarly, the results in [13] pointed to the need to equip schools with the 

appropriate infrastructures, such as electrical and telecommunications facilities and 

computer labs. Also for [14], infrastructure represents a necessary but not sufficient 

condition for the integration of ICT in the classroom. Access to such infrastructure 

is a prerequisite to be able to use ICT. However, greater or lesser amounts of ICT 

infrastructure in schools are generally not related to the frequency of classroom use. 

 

Dimension: Information and communication technology tools 

The Tools dimension obtained an average value which placed it in the category of 

very low presence in the studied population, and a deviation that indicates an 

intermediate reliability of the result, which shows that in the primary basic 

education of public schools and Private of Fonseca Municipality, Colombia, there 

are no softwares such as the so-called office suite that includes text processor, 

multimedia presenter, spreadsheet and database; an Internet browser, a mail reader; 

There are also no programs for editing images, videos and sounds, software to build 

conceptual maps, or the graphic programming environment, to help students easily 

program to develop creativity and algorithmic thinking. Regarding web resources, 

constituted by the online tools offered by Web 2.0, they are little used, so that 

teachers cannot enrich their classes with them. 
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In this regard [15], he states that software programs designed to edit texts, create 

graphics, organize data and complete calculations are useful tools for students. In 

addition, an Internet connection allows access to information and resources 

available on platforms designed for educational purposes. However, because the 

quality of the resources offered on the Internet is far from being uniform, it is 

essential to carry out a critical study of each resource before using it in the 

classroom, because many of the best resources, both commercial and free that are 

there, are in English or in languages other than Spanish. In this sense, educational 

institutions must adopt strategies to identify those web resources that best serve 

their educational needs, and integrate them into the curriculum so that they can be 

widely used. 

 

Dimension: Factors of information and communication technologies 

The results of Table 3, indicate that the dimension Factors represent the second 

dimension in terms of the level of presence within the variable studied in the 

primary basic education in public and private schools of Fonseca, Colombia, which 

needs to be moderately strengthened. 

The result of the institutional culture indicator, with a high presence, is shown in 

accordance with what was stated by [13], where it is stated that for the successful 

integration of ICT in an educational institution, important adjustments in the 

institutional culture are required; their results point to the lack of trained teachers 

and the lack of initial training courses that can help close the digital divide 

represents a great challenge. Therefore, they state that it is desirable to provide 

continuous training to all teachers, from all districts, regardless of their professional 

category. 

In this regard, [16] states that institutional policies are factors associated with the 

use and integration of ICT. In addition, it is very important to ensure the necessary 

training times for teachers in the use of ICT, in the use of active pedagogies and in 

the integration of ICT to the traditional subjects of the curriculum. Likewise, in [17] 

the need for leadership in educational centers is explained, which encourages 

teachers to use new teaching methods based on ICT, the acquisition of higher levels 

of ICT competence and the development of a collaborative culture that promotes 

the introduction of ICT in the teaching and learning process. 

 

Variable Information and Communication Technologies 

The research offered significant elements on the use of ICT in collaborative 

environments of the institution under study. In this sense, it was possible to know 

how is the existing technological infrastructure in educational institutions, the tools 

they use in their teaching-learning process, as well as the factors that affect the 

implementation of ICT. 

The results obtained in Table 3, showed that the predominant dimension in the 

variable studied was technological infrastructure, cataloged with very high 

presence; Secondly, the factor dimension is presented, with very low presence; and 

the tools dimension represents the third place, with a medically presence. The 

standard deviations obtained for these dimensions reflected in the results: a high  
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reliability for the first, a very low reliability in the second and an intermediate 

reliability of the results in the third. 

Regarding the study variable, there corresponds a category of medically presence 

in the studied population, with a deviation that indicates an intermediate reliability 

in the results, where the latter are in agreement with those found in [15], which 

indicate that the availability of educational software, the training of teachers in ICT, 

collaboration among teachers, perceived self-efficacy and teaching concepts 

influence the use of ICT in the classroom. The school's hardware and Internet 

connection infrastructure are less important. Likewise, they indicate the need to 

complement the investment in ICT infrastructure with other measures. 

 

Conclusions 
 

With regard to describing the technological infrastructure related to ICT, the 

hardware, connectivity and technical support that make up the technological 

infrastructure are present; the presence of the hardware stands out, however, the 

technical support has a low presence. Similarly, when determining the tools present 

in ICT, represented by the software and web resources, both are very little present 

in educational institutions, in some cases, they are absent, as are the graphic 

programs and the program called "Interactive Curriculum 2.0" through which the 

computer curriculum is generated, including the social characteristics of Web 2.0. 

Additionally, class projects or interactive programs for the delivery of subjects are 

not used in institutions. 

By identifying the factors that affect managers, teachers and students, around the 

implementation of ICT, represented by leadership, institutional structure and 

institutional culture, the frequent use of electronic mail for communication with 

teachers and administrative staff is highlighted, however, training for teachers is 

not enough, both in information and communication technologies, and active 

pedagogies leveraged in these. Likewise, it is concluded that within the 

technological infrastructure hardware stands out, as well as the leadership within 

the factors that affect managers, teachers and students, around the implementation 

of ICT, however, the software and web resources that they are part of the tools, they 

have no relevance. 
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