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Abstract: As part of the 2030 Agenda, higher education has been conceptualised as one of the ways
to overcome the social disparities experienced in rural areas in Colombia. Thus, in concordance
with the benefits of this level of education, the state has been designing public policies during
the last few years, in order to facilitate access to undergraduate programmes to these populations,
focusing mainly on the implementation of the virtual modality. In this context, it is recognised that
access itself is not enough, but that continuance and timely graduation are required to materialise
the benefits obtained along with a higher education degree; hence, dropout is a subject of interest
for study, especially due to the high rates existing in the rural student population. Therefore, the
event of dropout becomes an obstacle to social change and transformation in rural areas. Thus, this
article aimed to identify which individual, institutional, academic and socio-economic characteristics
influence rural student dropout in virtual undergraduate programmes in Colombia. For this purpose,
an exploratory, quantitative and cross-sectional study was proposed, with a sample of 291 students
to whom a student characterisation instrument and a classroom evaluation instrument were applied.
With these data, it was proceeded to establish which of them had deserted, constituting the extraction
of the sample of the study, which were 168. With the information, an exploratory factor analysis,
hierarchical cluster analysis and descriptive statistics were used to establish which explanatory
variables are involved in the dropout of this type of student. The results showed that the academic
variables analysed do not have an impact on the event, while marital status (associated with family
obligations), age, social stratum, work obligations, parents’ level of education and type of work,
income and type of employment relationship of the student, and, finally, the number of people who
depend on the family’s income do.
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1. Introduction

In Colombia, rural populations have been characterised by social disparities resulting
from the armed conflict, drug trafficking, unequal access to land, corruption and state
negligence, among other factors [1-4]. This has led to the fact that, from 9,512,141 people
located in the rural areas [5], 47.5% live in monetary poverty and 19.3% in extreme monetary
poverty or destitution [6]. Hence, the State recognises that Higher or Tertiary Education is
a central axis to overcome social inequalities in the country [3,4], especially in rural areas,
so that, since the signing of the Peace Agreement and the Agreement for Higher Education,
and in articulation with the commitments made in the framework of the 2030 Agenda,
public policies have been designed to facilitate access to this educational level, focusing
on the implementation of adaptable educational models, among which undergraduate
programs in virtual mode stand out [4,7].

In this context, it is necessary to recognise the role of higher education as an agent
of development and social transformation in rural areas as it enables the improvement of
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average incomes [8,9], the increase in the productivity of the economy [10,11], a decrease
in crime [12-14] and the growth in life expectancy [15,16], etc. However, facilitating access
to higher education for this type of population is not enough to transfer the individual and
collective benefits or rewards of the educational level. It is also necessary to guarantee the
permanence and timely graduation of this student population. For that reason, the event of
dropout is one of the main barriers for the fulfilment of national public education policies,
and of the 2030 Agenda itself, as it prevents the elimination of poverty, hunger, improves
health and gender equality, among others. This has led the State to enact public policies
to achieve permanence and timely graduation as a strategy for the elimination of social
asymmetries in these areas [17,18]. Thus, these policies contemplate the intervention of the
various protagonists of the education system, focusing on the role of the State and Higher
Education Institutions (IES) [4].

That said, the state has followed its conservative line, through the financing of tuition
and other expenses associated with the educational level [19], which were represented in
the form of credit lines and scholarship credits for these populations. An example of this is
the “More Colombian than Ever”, which facilitated access to higher education, in virtual
programmes, for citizens located in the areas with the highest rurality indexes [20]. Another
example is the “Generation E” programme, which allowed students located in or coming
from rural areas to access high quality accredited HEIs through the figure of scholarship
credits covering the student’s tuition and living expenses, and which were exempted
from payment of the financial obligation if the participants covered satisfactorily their
training process [21]. In the case of HEIs, the public policy has focused on strengthening
and developing student competencies [3,4], in addition to the development of the Early
Warning Systems (known in Spanish as SAT) and the Permanence and Timely Graduation
Plans (PyGO for its Spanish acronym) in order to identify students at risk of dropping out
due to individual, institutional, academic and socio-economic variables, and intervene in
a timely manner through tutoring, vocational guidance, credit fairs and housing search,
among others [22,23].

Notwithstanding the strategies implemented from the public policy for the prevention
and mitigation of student dropout in rural populations, it was estimated by the Ministry of
National Education (MNE) [4] that the rate of ceasing at the undergraduate level is close
to 50% for this population; there are indications that other characteristics present in the
individual, in the same educational system, in the academic and social context influence
student dropout, and these features have not been taken into account for the development
of policies, resulting in ineffective prevention and mitigation in the event of dropout.

In this context, the lack of analysis of new explanatory variables of the event in this
type of population derives, on the one hand, from the way in which the information of
the System for the Prevention of Dropout in Higher Education, (SPADIES in Spanish) is
structured; this organization consolidates and organises the information for monitoring
students who have entered the educational level in the country. However, it does not
contemplate the rural condition as an explanatory variable of dropout, as well as other
variables associated with it [24]. On the other hand, the lack of previous research developed
by the academic community in the country results in the impossibility of appropriating the
findings of the event of dropout in higher education in rural areas for the development of
public policies.

The latter situation is not very different from the international level, where efforts to
understand desertion were concentrated at earlier educational levels (e.g., [25-27]) and the
few studies developed at the tertiary level were carried out with the aim of comparing
dropout levels between rural and urban students and their characteristics (e.g., [28-30]), and
in the identification of some variables that have an impact on dropout in these populations,
such as: the effect of the tuition fee subsidy [18,28,31], parental expectations, academic
burden, the effect of late entry to higher education, GPA and social connectedness [30], as
well as academic capital prior to higher education entry [28].
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It is important to highlight that these studies were carried out in contexts of developed
countries or with social realities that do not include such marked disparities as those of
the Latin American context, and specifically the Colombian one (e.g., [18,29-32]). In new
scenarios, these may lack any significance, not only for reasons of location, but also because
the analysis is limited to the face-to-face modality, leaving aside the virtual modality, which
was incorporated as the basis for access to higher education in rural areas by the Colombian
state, and in various developing countries such as South Africa and India.

Due to the lack of studies that simultaneously address dropout, higher education, rural
populations and the virtual modality, the aim of this article was to identify the individual,
institutional, academic and socio-economic characteristics that influence rural student
dropout from undergraduate programmes in the virtual modality in Colombia, in order
to complement the elements of the judgment of those who formulate educational public
policy for the Colombian rural student population, to provide a new panorama for the
academic community of this situation in the country, and to strengthen this line of research
at international level; especially in the disruptive scenario experienced by the pandemic of
COVID-19, in which it is expected that dropout levels increase in a generalised manner
in higher education, mainly in areas with high levels of inequality, as is the case of rural
areas [33].

Thus, this article is structured in four main sections. The first section presents the
literature review, the conceptualisation of dropout and the theoretical reference model of
MNE; the second section describes the methodology developed to fulfil the research objec-
tive; the third section presents the main findings; the fourth and fifth sections present the
discussion, the limitations of the study, the conclusions and the public policy implications
of the study.

2. Literature Review and Theoretical Framework
2.1. Literature Review

Dropout in higher education in rural populations has not been a regular subject
of study by the academic community, or by states in general. As argued by Gibs [34],
Snyder and Dillow [32] who highlighted that the studies developed in understanding
the unequal scenario in this type of population are scarce, and the progress made was
limited to the identification of some explanatory variables of the event (e.g., [30]) and
the comparison with their counterparts (e.g., [28,30]), leaving aside some transcendental
aspects for the understanding of dropout such as the modality in which education is
provided and what this implies. Thus, the review of the literature in this article is based
on general advances in the field of study, those related to the virtual modality and those
concerning the rural population.

In this sense, research carried out on the individual determinant has shown that the
variables grouped together in this determinant can explain to a large extent the event
of dropout, due to the fact that they consider personal and unique aspects of the stu-
dent [12,35]. Thus, in the case of the gender variable, the studies were contradictory in
explaining dropout in higher education. An example of this is Ghignoni’s findings [36],
which expressed that women were more likely to drop out, while Cochran et al. [37] and
Van Bragt et al. [38] stated that men are more likely not to complete their higher education
studies. This contradiction stems from the nature of the studies carried out, which were
observational and limited to very specific student populations, so their results are not
generalisable. In this context, the limitations of the variable should be acknowledged, and
it is often related to other variables to explain the dropout event, such as age, family and
personal obligations, among others [39].

On the other hand, in relation to age, it was established that older students are
more likely to drop out of higher education [40], however, like gender, this is related
to other variables, especially family and work obligations that hinder their educational
process [37,39,41,42]. It was found that students increased family obligations by taking on
roles other than that of a child, which increase the likelihood of dropping out (e.g., [39,43]).
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In the case of work obligations, students with financial difficulties often develop work
activities that compete in time with academic activities, which can hinder the academic
training process [43,44].

Another explanatory variable related to student dropout, in the individual determi-
nant, is associated with family educational background, since the higher the educational
level of the mother is a positive influence on the academic performance of the student,
which generates a positive effect on both the emotional and cognitive aspects that leads to
permanence and academic achievement, which is in line with the theory of educational
capital [36]. Similarly, in relation to parental employment, it was found that the less qual-
ified the parents are, the higher the probability of the student dropping out during the
first years of study, due to both the instability of family income and the lower economic
availability to cover additional items required by the student in their educational pro-
cess [45,46]. However, the literature has shown that students with more siblings with a
professional degree are less likely to drop out [47]. In addition, there is another set of
individual determinant variables that can influence the completion of professional studies,
such as health status [47,48], ethnicity [30,37,42], digital competencies and skills [49,50].

In relation to the explanatory variables of the socio-economic determinant, these were
the subject of analysis due to the inequality experienced in societies, which generates an
educational disadvantage that has a direct impact on dropout rates [12]. Studies on this type
of variable were divergent, as there are two trends. The first indicates that socio-economic
variables do not influence dropout in higher education (e.g., [51,52]), which gives greater
relevance to other determinants to explain the dropout event [53]. The second indicates
which of these socio-economic variables contribute directly to dropout in concordance with
those of the other determinants [53].

In the latter line, it was found that both households and students with low income
tend to be more likely to drop out [54] due to the lack of subjective well-being of the student,
as argued by Soons et al. [55]. Similarly, financial insecurities stemming from the student’s
unstable job may lead to non-completion of studies [56]. Regarding research that relates the
variable of social stratum, understanding this as a classification of the property or dwelling
occupied by the student and their family that accounts for the socioeconomic condition
of these, the employment situation, the economic income of the family nucleus and the
student, showed that students with lower income levels have several disadvantages when
entering higher education, given that the accumulated social and cultural capital is usually
lower than that of people with higher incomes [53], which directly influences the academic
determinant variables that can lead students to drop out.

However, with regard to the academic determinant, multiple studies have identified
that the academic capital achieved by students at levels prior to higher education constitutes
one of the main risks of dropping out, given the academic demands of the educational
level [50,57,58]. Therefore, in general, students with low grades in secondary school are at a
higher risk of dropping out [44]. Similarly, academic performance during the first years [58]
of higher education, as well as the resulting performance during their formative process,
has a direct impact on dropout [58]. On the other hand, the explanatory variables of an
academic nature are usually related to various psychological aspects of the student, such
as self-efficacy, self-management, self-education, autonomy and critical thinking, which
are required throughout the training process and whose absence especially affects students
in virtual mode [49].

A more recent perspective in the analysis of dropout due to academic aspects is related
to the policies of access to higher education for vulnerable populations, in which it has
become evident that these populations may have similar qualifications to those students
who do not present vulnerabilities. However, they present a greater probability of not
completing their studies due to the influence of socio-economic variables that prevent the
development of the training process under equal conditions, for example, the lack of access
to a computer or the internet [49,59-61].
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Finally, studies relating to institutional variables have focused on the characteristics
of HEISs, such as their size, as represented by the number of students, the quality of
training programmes and administrative processes [50,62]. Thus, it was found that flexible
admissions policies and the lack of student support through university welfare plans are
related to higher drop-out rates [46]. In the case of the latter, it was established that higher
investments in these plans result in higher retention rates, especially in private HEIs, as
well as in graduation rates across the board at the educational level [63].

On the other hand, the role of teachers has a direct impact on the event of dropout.
Thus, the lack of communication with them, especially due to the structure of the virtual
pedagogical models, transgresses the student’s perception, leading them to drop out [61].
Another variable of this determinant is the configuration of the number of students per
teacher, where the higher the ratio, the greater the possibility of early termination of the
training process due to the lack of personalisation of education [49].

2.2. Dropout and Theoretical Framework

Student dropout was approached from both the academic community and public
policy actors [64], thus its conceptualisation was developed according to context-specific
criteria, ranging from dropout in a specific course [65], university programmes to the
tertiary education system [66]. In this sense, this article is framed at the level of university
programmes, in which two types of perceptions are evident. The first one obeys a con-
struction from the research advances, in which the authors make conceptualisations based
on the analysis of the event in a delimited context. An example of this is the definition
of dropout, in which this event is understood as the student’s decision to terminate their
educational process before its culmination [67] due to the influence of various explanatory
variables, whose interaction establishes causes that precipitate the non-completion of his or
her higher education studies [47]; alternatively, the one caused by various projects such
as ALFA GUIA, in which dropout is defined as “an event of a complex, multidimensional
and systemic nature, which can be understood as a cause or effect, failure or reorientation
of a training process, choice or forced response, or as an indicator of the quality of the
education system” ([68], p. 6).

The second type of perception has an operational nature, being developed from
public policies to facilitate the measurement of dropout at the higher education level, as
well as the evaluation and monitoring of some variables. For the Colombian case, the
MNE [23] establishes dropout as a function of the time in which a student was not linked
to an HEI, being considered a dropout if they did not register to enrol in the training
programme in two consecutive periods (semesters), and is not a graduate, or withdrawn
for disciplinary reasons.

Having stated the concepts, it is important to highlight that these definitions of
dropout are not mutually exclusive, but rather have specific purposes of analysis, having
as a meeting point the understanding of the explanatory variables, the causes and effects of
the event, as well as the development of strategies for its prevention and mitigation, hence
they have the capacity to feed back into each other. Therefore, the models suggested by
academia were appropriated by states for the development of public policies related to
dropout, as in the case of Colombia, where the MNE adopted the Tinto Interaction Model
and Cox’s Proportional Risk Model [69] as a framework for the discernment of this event,
and, consequently, national HEIs according to their autonomy.

This model, in its original version, was developed by Tinto and Cullen [70] and then
further developed by Tinto [71,72], who took as a point of reference the student’s emotional
and intellectual background, which involves their individual characteristics, academic
record and family background, all of which have a direct impact on their permanence in
the HEI by allowing, or not, their integration into the academic and social system, so that
the relationship with both systems together with the initial commitment will result in the
student’s permanence or desertion. Thus, from a broader perspective, student dropout in
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HEISs is the result of a longitudinal process between the interaction of the above-mentioned
systems [73,74].

In a generalised way, the model was of great academic value and was used in many
works (e.g., [73,75-78]). However, the model was evolving and incorporating new per-
spectives by various authors, including Heublein et al. [79] and Heublein et al. [80], who
had considered the initial limitations of the model by including explanatory variables
external to the academic and social system and treated them as direct variables of dropout.
Thus, these authors addressed pre-university, inter-university and external variables to
the student’s academic environment to complement the original model and explained
it holistically.

Based on the new version of the model proposed by Tinto [71,72], and having con-
sidered its flexibility to include new variables that explain dropout, according to the
educational modalities and realities of the students, as well as its potential for the develop-
ment of explanatory and predictive statistical models that allow for a better understanding
of the event in higher education in Colombia, the MNE adopted this conceptual model.
Thus, in the version developed by the country’s public policies, the interactions between
the variables were grouped into four determinants: individual, socio-economic, academic
and institutional. It is in this model of dropout that the present article is based. Table 1
conceptualises the determinants and gives examples of some of the explanatory variables
associated with them.

Table 1. Conceptualisation of the determinants of dropout, Tinto’s Iteration Model adapted by MNE.

Determinant Concept Associated Explanatory Variables
Age, gender, marital status, position in
These are the characteristics the number of siblings, health problems
associated with the student and their at the time of entering HEI, family
Individual personal environment that directly environment, fulfilled expectations,
influence the decision to leave the family and personal obligations,
learning process unfinished. conscientiousness, intrinsic

motivation, etc.

They refer to the influence of the

. . . . Social status, employment situation,
. social and economic context in which . .
Socio- .. . household and student income, economic
. the student is involved and which .
economic . dependency, the macroeconomic
may lead them to not complete their .
environment of the country, etc.

higher education process.

Previous academic performance, courses
taken prior to higher education,
secondary school leaving exams, results

They are the achievement of learning
outcomes, competence development,
student performance and other

Academic . . of entrance exams to higher education,
factors that influence the teaching . e
. teaching qualifications, levels of
and learning process at all levels . . . .
. satisfaction with the academic
of education.
programme, etc.
Institutional policies, funding facilities,
These are the characteristics of HEIs pedagogical resources, level of
Institutional ~ which allow the proper development interaction between teachers and
of the educational process. students, academic support, political

support, etc.

Source: MNE [23].

3. Methodology
3.1. Sample

In order to fulfil the objective proposed in this article, an exploratory, quantitative
and cross-sectional study was carried out. For this purpose, a non-probabilistic sample of
291 rural students, enrolled in undergraduate programmes in the virtual modality of an
HEI in the city of Bogota, was taken. The enrolment status of these students was monitored
during the period from 2018 to 2020, detecting that 123 students continued their formative
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process while 168 dropped out, which formed the sample considered to be representative in
accordance with the exploratory nature of the research, based on the parameters established
by Patton [81], as well as being similar to that of the studies developed by Contreras [52],
Qasi et al. [82] and Guzman and Rodriguez-Canovas [24]. Table 2 summarises some of the
individual characteristics of the sample extraction.

Table 2. Characteristics of the sample under study.

Characteristics Results

Feminine: 54.2%
Masculine: 45.8%

17-18: 4.2%

19-25: 35.7%

26-30: 20.8%

Age 31-35: 16.1%
36-40: 10.7%

41-45: 4.8%

46-50: 4.2%
51-more: 3.6%

Yes: 31.5%
No: 68.5%

Yes: 79.2%
No: 20.8%

Single: 53%
Married: 16.7%
Marital Status Free Union: 25%
Divorced: 3%
Other: 2.4%

1: 41.1%
2:35.7%
Social Stratum 3:19.6%
4. 3.00/0
5: 0.6%

Gender

Single father or mother

Currently working

3.2. Instruments

For data collection, an institutional self-reporting instrument called student character-
isation was used, which was aligned with the individual, socio-economic and academic
determinants of Tinto’s Interaction Model [71,72] adapted by the MNE. This was applied to
the students in the sample at the time of entering the institution. The instrument consisted
of 38 items, distributed into 17 explanatory variables corresponding to the individual
determinant, 12 to the socio-economic determinant and 9 to the academic determinant.
Table A1 shows the items with their respective response options.

In the case of the institutional determinant, it was not asked directly because it was
applied when entering the institution, so the data from the virtual classroom evaluation
was used for the study. This second instrument was composed of eight items that related
aspects of subject content, tutoring and academic mentoring. Given the possibility of
students dropping out early before the survey was completed, the student data were
marked as zero. Table A2 shows the items assessed in the instrument.

3.3. Data Analysis

With the data collected, an exploratory factor analysis (EFA) was carried out to de-
termine whether the explanatory variables of dropout assessed in both instruments were
associated with each of the determinants proposed by Tinto’s Interaction Model [71,72]
adapted by the MNE. For this purpose, the Kaiser-Meyer-Olkin (KMO) statistic, Bartlett’s
test of sphericity (BTS) and the anti-image matrix were used to check whether the data
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were suitable for this type of analysis. Based on the parameters of Godfred et al. [83],
variables with partial correlations of less than 0.5 in the anti-image matrix were removed
from the factor analysis. Subsequently, using the criteria established by Cronbach [84],
Godfred et al. [83] and Comrey and Lee [85], the EFA was carried out using the princi-
pal factor method with Varimax rotation, eliminating items with factor loadings of less
than 0.10. With the conformation of the factors, the analysis of internal consistency was
carried out for each of these, using Cronbach’s alpha statistic (x), in addition to each of
the variables. Thus, « was considered moderate when the value was between 0.40 and
0.60, acceptable between 0.60 and 0.80, and high when it was above 0.80 [84]. In the case
of variables where their elimination would improve the value of the statistic, they were
eliminated from the factors.

With the factors formed, a hierarchical cluster analysis was applied to subdivide the
individuals in the sample into groups with homogeneous characteristics. This type of
analysis does not use any kind of underlying statistical model, so no supervision is required
to carry out the classification process. This type of exploratory analysis is appropriate
when the purpose of the study is to identify distinctive traits in a population and is widely
used when variables with d descriptors are observed, as in the case of Likert-type or
multiple-choice scales [86]. It is important to note that, because of the hierarchical nature
of the analysis, it is based on a tree structure that allows the number of clusters into which
the sample can be subdivided to be determined; for that reason, no prior knowledge of
how the individuals under study could be classified is required [86]. However, compared
to the various algorithms used in this type of statistical analysis, in this study we chose to
use Ward’s method, given that it minimises the sums of squares of the deviations from the
mean of each variable, which allows us to have homogeneous groups of individuals. In
addition, the squared Euclidean distance interval was used to establish similarities and
dissimilarities between observations, and the normalisation of data values to eliminate the
effects of the scales of the instruments used.

However, the differences between clusters were established using the Mann-Whitney
U statistic, because the data did not fit a normal distribution, so the difference was consid-
ered statistically significant if the p-value was less than 0.05. Finally, descriptive statistics
were used to identify the individual, institutional, academic and socio-economic character-
istics that influence dropout in groups of rural students in online programmes. Finally, the
information was analysed using SPSS software.

4. Results

This section is divided into three parts. The first corresponds to the results of the EFA
that show how the variables are agglomerated for the sample; the second presents the
conformation of the clusters and their statistically significant differences; the third shows
the characteristics of the clusters.

4.1. EFA

In the initial conditions of the EFA, in which all instrument variables were included,
the KMO statistic was 0.78, indicating that the variables were partially correlated. In the
case of the BTS test, the value obtained was 4463.63 Chi-Square with a p-value of 0.00, so
that the items of the study were adjusted for this type of analysis, as explained in the factors
extracted in the present EFA. However, the analysis of the anti-image matrix showed that
some variables were not strongly correlated, so we proceeded to eliminate those with
values lower than 0.5.

With the elimination of variables A1, A4, A5, A6, 12, I8, 110, 111, 112, 113, 114, S2,
S8 and S11 from the EFA, the new values of the KMO statistics and the value obtained
from the Approx. The Chi-Square of the BTS were 0.85 and 3999.63 with a p-value of 0.00,
respectively. Based on the above, we proceeded to the rotation of the variables for the
conformation of the factors, identifying that these manage to explain 41.31% of the variance.



Sustainability 2021, 13, 4953

9of21

However, with respect to the conformation of the four factors, items A7, 17, A3, I1, and
16 do not load on any of them. Thus, in the first, all the variables related to the institutional
determinant loaded; in the second, four of the individual and five of the socio-economic
(14,19, 13,11, S1, S12, S4, S9 and S11); in the third, five of the socio-economic and one of the
academic (S2, S3, S6, S5, S8 and A2); and in the fourth, three of the individual and one of
the academic (116, I17, 16 and AS8), that said, the grouping of the variables contemplated in
this study differs from the grouping proposed by the MNE Model [23]. Table 3 presents
the matrix of the rotated factors and the loading of each of the items of the instruments.

Table 3. Matrix of rotated factors under varimax technique.

Code Factor 1 Factor 2 Factor 3 Factor 4

IES6 0.98
IES1 0.98
IES2 0.97
IES4 0.97
IES7 0.97
IES8 0.97
IES5 0.95
IES3 0.95
14 0.69
S1 0.55
S2 0.10
9 0.41
S12 0.38
13 0.37
54 0.36
S3 0.72
S6 0.66
S5 0.64
59 0.14
S8 0.27
n 0.15
I16 0.62
117 0.44
16 0.40
S11 0.25
A2 0.16
A8 0.18

Regarding the reliability of the factors, factor one was considered high (o« = 0.99), and
factors two, three and four were considered moderate with o = 0.54, « = 0.54 and o« = 0.40,
respectively. However, as shown in Table 4, these values for factors two, three and four can
be improved by removing items S9, S2, A2 and A8. Thus, the new values for Cronbach’s
alpha were 0.55, 0.56 and 0.53, respectively.

Table 4. Values of Cronbach’s Alpha statistic if items are removed from the factor.

Code Values of & Values of & Values of « Values of &
Factor 1 Factor 2 Factor 3 Factor 4
1ES6 0.99
1ES1 0.99
1ES2 0.99
1ES4 0.99
1ES7 0.99
1ES8 0.99
1ES5 0.99

IES3 0.99
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Table 4. Cont.

Code Values of « Values of « Values of Values of «
Factor 1 Factor 2 Factor 3 Factor 4

14 0.39

S1 0.49

S2 0.56

19 0.53

S12 0.49

13 0.51

S4 0.52

S3 0.48

S6 0.35

S5 0.36

S9 0.55

S8 0.49

I1 0.54

116 0.19
117 0.22
I6 0.34
S11 0.52

A2 0.55

A8 0.53

Factor one groups the explanatory variables IES6, IES1, IES2, IES4, IES7, IESS, IES5
and IES3; factor two 14, S1, 19, S12, 13, S4, I1 and S11; factor three S3, S6, S5 and S8; and
factor four 116, 117 and I6.

4.2. Hierarchical Cluster Analysis

Taking the EFA as a reference, we proceeded to the development of the hierarchical
cluster analysis, where the entire sample was processed as valid cases. Thus, the cut-off was
made at the re-scaled distance 10 of the dendrogram (see Figure 1), defining two clusters;
the first grouped 94 dropouts, while the second grouped 74.

o o © - o o o N © o« - ® e K - - ®06 @ ® ® 6 0 o
m o © o w o o - ® o © ® L I B R © = v T A

Qv (-3 4 9 oz oo ~ o o o o - o ) © 9o
CQoORTOVLETANLBTLO -cmMOKLRBONTOOPOANO® «~10®HEONSB®MN-—Khe-ONN- TV E -]
OB - @OOR I - ADOrF el rer sl rdrer r R BT eM TN B-® -
I E R R E R E R E R R R E R E E E R E E R R E E E E E R R R R E E E R R E E E E E E E E E E E E R EE ]
IR EEEEEEEEE R E R E R R E R R R R R R E R R R R R R R E R R R R R E R R R R E R R E R R E R ]
© 060000000 000000 ECO0cC 00006 00000 GCOCCC 00060 00000 CO0C0GCECE6E8EC 008G
CO0O0O0OLOOOOOVLUOOUOOOOOLUOLOOOOLUOOLOULLOOOOOOOOLUOOLOOUOUOUOLOOOLOLOOOO

Figure 1. Dendrogram. Note: The X-axis represents the sample dropouts, and the Y-axis represents
the combination of rescaled distance clusters.
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With regard to the statistically significant differences between the clusters, it was iden-
tified that these are only present in the explanatory variables of factor one, as summarised
in Table 5 and presented graphically in Figure 2.

Table 5. Mann—-Whitney U statistical results.

Code Mann-Whitney U p-Value Code Mann-Whitney U p-Value
IES6 1.50 0.00 I3 3237.00 0.39
IES1 2.50 0.00 54 3001.00 0.078
IES2 5.00 0.00 I1 3471.00 0.97
IES4 35.00 0.00 S11 3214.50 0.37
IES7 1.50 0.00 S3 3261.00 0.32
IES8 44.00 0.00 56 3299.00 0.55
IES5 52.50 0.00 S5 3086.00 0.19
IES3 81.00 0.00 S8 3369.00 0.70
14 3470.00 0.97 I16 3233.00 0.39
S1 3179.00 0.30 117 3395.50 0.77
9 3273.00 0.39 I6 3299.00 0.51
512 3388.50 0.766
Ges 05 5 | Yg @ | %8 o2
e OB L ok oD o

REGR factor
score 2 for
analysis 1

g X

e}

0.8
o® oaH
%

REGR factor
score 3 for
analysis 1

REGR factor
score 4 for
analysis 1

REGR factor REGR factor RECGR factor REGR factor
score 1 for score 2 for score 3 for score 4 for
analysis 1 analysis 1 analysis 1 analysis 1

Figure 2. Diagram of dispersion by factor. 1 (cluster one) and 2 (cluster two).

4.3. Cluster Characteristics
4.3.1. Cluster One

This cluster was made up of 51 women and 43 men who stated, with respect to the
variables clustered in factor one, that the academic programme in which they were enrolled
met their expectations (89.4%). In this case, 84.1% of the dropouts considered that the
contents, materials and resources provided were useful and sufficient for their learning
process. In turn, 70.2% said that tools such as academic forums allowed them to interact
with tutors (teachers) and other classmates, and 85.1% considered that the synchronous
recorded classes helped them to clarify subject concepts. Concerning the resolution of
doubts by the tutors, 76.6% said they were satisfied with their answers; additionally, 86.2%
considered that the teachers had the necessary knowledge for the development of the
course. Regarding the access and navigation facilities of the virtual learning environment,
84% reported being satisfied and very satisfied, while only 73.4% were satisfied with the
role of the academic mentor, who is the person in charge of clarifying doubts and general
concerns about the administrative processes with which the student is related. Finally, in
this group, only one student dropped out early before completing the instrument.
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Regarding the individual explanatory variables of factor two, 50% of the dropouts
claimed to be single, 18.1% married, 25.1% living in union with their partner, 3.2% divorced
and 3.2% reported another marital status. With regard to the age of this cluster, 37.2%
said they were under 25 years old, 41.1% between 25 and 35 years old, 17.0% between 35
and 45 years old, and 4.6% over 46 years old. In the case of the population vulnerability
variable, 12.8% said they were displaced, 6.4% belonged to ethnic communities, 4.3% were
victims of the armed conflict, and 76.6% did not present any condition of vulnerability.
In the case of the socio-economic variables grouped in this factor, 38.3% of the dropouts
reported belonging to stratum one, 36.2% to stratum two, 20.2% to stratum three and 4.3%
to stratum four. In turn, 54.3% were looking for job offers, while 55.7% were not. On the
other hand, regarding the occupation of their parents, 1.1% stated that the mother worked
and studied, 9.6% worked occasionally, 24.5% worked permanently, 3.2% were pensioners,
46.8% worked at home, 12.8% were unemployed and 2.1% did not know her or she had
died. One percent did not know or passed away; while 19.1% said the father worked
temporarily, 36.2% worked permanently, 6.4% were pensioners, 6.4% worked at home,
3.2% were unemployed and 28.7% did not know or were dead.

In the case of factor three, 81.9% of the students who dropped out said they worked,
and 10.6% earned less than the minimum wage, 17% the minimum wage, 27.7% between
820,858 to one million pesos (224 USD to 273 USD), 17.9% between one million to two
million pesos (273 USD to 547 USD), and 8.5% more than two million pesos, while 4.3%
had no income at all. With regard to the length of time they were employed, 30.9% had
been employed for less than one year, 9.6% for one to two years, 10.6% for two to four
years, 33% for more than four years and 16.0% had no employment relationship. Regarding
the relationship between family income and the people who depend on it, 39.4% reported
that they depended on this income between one to two people, 45.7% between two to four
people, 13.8% between five to six people and more than seven people, 1.1%.

Finally, for factor four and the explanatory variables associated with it, 1.2% of the
clustered dropouts considered their ICT skills to be poor, 24.5% fair, 33.9% good and 12.8%
excellent. In the case of the parent's level of education, 55.3% said that their mother had
primary school or lower, 28.7% had high school, 7.4% had a technical or technological
degree and 7.4% had a vocational qualification; while 58.5% said that the father had primary
school or lower, 25.5% had high school, 5.3% had a technical or technological degree, 6.4%
had a vocational qualification and 2.4% had postgraduate training.

4.3.2. Cluster Two

This cluster was made up of 40 women and 34 men, with the majority of the students
who dropped out early (70). Considering what was previously stated, the student char-
acterisation instrument was completed by all the dropout students, while the classroom
evaluation instrument was completed by only four students as a result of the observed
phenomenon of early dropout. Given the above, for factor one, the analysis describes the
particularities of the four dropouts, and for the descriptive analysis of factors two, three
and four, all individuals clustered in this cluster were included.

Thus, the deserters were characterised by being very dissatisfied with the totality of
the explanatory variables associated with factor one, whereby, the academic programme
did not meet their expectations; the content, materials and resources provided were not
useful and sufficient. On the other hand, they considered that the academic forums did
not allow interaction with tutors and students, and that the synchronous classes did not
support their learning process. In the case of the resolution of doubts by tutors and
mentors, they expressed that these were not clarified, as well as evaluating the virtual
learning environment negatively.

In the case of the explanatory variables of factor two, the dropouts in this cluster
reported that 56.8% were single, 14.9% were married, 24.3% lived in union with their
partner, 2.7% were divorced and 1.4% reported another marital status. With regard to age,
43.2% said they were under 25 years old, 31.1% between 25 and 35 years old, 6% between
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35 and 45 years old, and 19.7% over 46 years old. In the case of the variable of population
vulnerability, 18.9% said they were displaced, 6.8% belonged to ethnic communities, 2.7%
were victims of the armed conflict and 71.6% did not present any condition of vulnerability.
On the other hand, the dropouts indicated that 44.6% belonged to stratum one, 35.1% to
stratum two, 18.9% to stratum three and 1.4% to stratum five. In turn, 40.5% were looking
for a job offer, while 59.5% were not. Concerning their parents’ occupation, 2.7% stated that
the mother worked and studied, 9.5% worked occasionally, 18.9% worked permanently,
2.7% were pensioners, 45.9% worked at home, 6.8% were unemployed and 13.5% did not
know her or she had died. In the case of fathers, 1.4% studied and worked, 20.3% worked
occasionally, 29.7% worked permanently, 6.8% were pensioners, 5.4% worked at home,
2.7% were unemployed and 33.8% did not know him or he had died.

For factor three, 75.7% of the dropouts were working, where 4.1% earned less than
the minimum, 17.6% earned the minimum, 24.3% earned between 820,858 and one million
pesos (224 USD to 273 USD), 8.1% earned between one million and two million pesos
(273 USD to 547 USD), and 6.8% earned more than two million pesos, while 8.1% did not
earn any income. With regard to the length of employment, 24.3% had been employed
for less than one year, 13.5% for one to two years, 14.9% for two to four years, 27% for
more than four years, and 20.3% had no employment at all. With regard to family income
and the people who depended on it, 37.8% reported that they depended on one to two
people, 44.6% on three to four people, 14.9% on five to six people, and 2.7% on more than
seven people.

In relation to factor four, 2.7% of the dropouts in this cluster considered that their
command of information and communication technologies was bad, 23% average, 55.4%
good and 18.9% excellent. In the case of the parent's educational level, 48.7% said that their
mother had a primary school or lower level, 37.8% a high school diploma, 8.1% a technical
or technological diploma, 1.2% a vocational diploma and 1.2% a postgraduate diploma;
while 51.2% said that the father had a primary school or lower level, 29.7% a high school
diploma, 9.5% a technical or technological diploma, 6.8% a vocational diploma and 1.4% a
postgraduate diploma.

5. Discussion

As shown in the results section and based on the type of study developed in this
article, there are several findings on the event of dropout that were found in relation to rural
students enrolled in virtual undergraduate programmes. Firstly, the EFA revealed that,
for this student population, the explanatory variables of dropout analysed are associated
with four factors that do not necessarily respond to the model proposed by the MNE [23],
as individual and socio-economic variables are combined in factors two and three, and
academic variables are not linked in any of them. In the latter case, indications were
generated that the variables explored in the instruments (e.g., knowledge of the study
plan, time of transition between secondary and higher education, completion of virtual
courses, etc.) may not have an impact on dropout in this type of population, which allows
us to discuss previous research related to the educational modality, such as Choi and
Kim [50], Stewart et al. [58] and Orellana et al. [49] who considered these variables critical
for understanding student dropout. However, it is necessary to recognise that part of
the limitations of the study in this determinant was the non-inclusion of variables such
as the academic average prior to entering higher education, the average obtained in the
semesters taken, the results of the state tests for entry to the educational level, as well
as various psychological aspects related to the teaching and learning process. Therefore,
future research should develop these aspects to have a holistic view of the event, and thus
determine whether the academic explanatory variables do not affect student dropout in
this type of students and modality.

Secondly, with respect to the hierarchical cluster analysis, the existence of two clusters
was determined. The first one related to students who attended at least one semester
before dropping out; the second one to those who dropped out early before finishing their
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first academic semester. Considering what was previously stated, the dropouts who filled
out the virtual classroom evaluation instrument stated that they were satisfied or very
satisfied with the institutional conditions evaluated, such as course content, interaction
with tutors and classmates, and the role of the mentor, among others. Thus, in the first
instance, the event of desertion in rural students enrolled in virtual programmes cannot be
directly associated with the variables of the factor, so this result generates new perspectives
complementary to those raised by Guzman et al. [61] or Webber and Ehrenberg [63], who
recognised the influence of these variables in the non-completion of the students’ training
process. However, further research is needed on the reasons for early school leaving, as
there is a general lack of knowledge as to whether institutional variables play a key role in
this group.

Finally, given that there are no other statistically significant differences in the other
items of the instruments, the students who dropped out were characterised by being single,
although part of the student population claimed to have a nuclear family. Furthermore,
dropouts reported working part-time or full-time, so dropout is influenced by students’
family and work obligations as supported by previous studies (e.g., [39,43,44]). On the
other hand, the age of entry into higher education is late for both clusters one and two, as
they entered undergraduate education after the age of 25 and may be more likely to drop
out [40,68].

In relation to the conditions of vulnerability, such as armed conflict or forced displace-
ment, the majority of deserters reported that they did not have such a condition. However,
it is a variable that has been little explored in the literature, so it should be studied in greater
depth in both rural and urban populations, given that when associated with other variables
it can be a catalyst for dropout in higher education, as Yasmin [42] argues. However,
the variables related to the parents of the dropouts showed that they tend to have low
levels of education, concentrating on primary and secondary school, as well as unpaid
jobs, such as housework or part-time work. This could have an impact on rural student
dropout in virtual undergraduate programmes, as supported by the relationships found
by Ghignoni [36] regarding the educational level of parents, and by Li and Carroll [45]
regarding the economic instability derived from poor working conditions.

With regard to socio-economic variables, and specifically related to the student’s
income, these were characterised as being less than one million pesos per month (equivalent
to 284 USD), which, when associated with the student’s family obligations, can lead them
to drop out. This is also directly related to the strata reported by the sample, most of whom
were in the first and second strata. That said, this type of variable influences dropout in the
rural population enrolled in undergraduate programmes in virtual mode as it is a common
characteristic of students, as stated by Adrogué and Garcia [54].

Finally, the results presented here should be analysed from the perspective of the
limitations of the study, given its exploratory nature and the cross-sectional nature of the
data, which do not allow us to evaluate changes in the values of the explanatory variables
at different points in time apart from the first entry to the institution. However, the size
of the sample and its restriction to a single HEI may lead to results that differ from those
presented in this article when applying the instruments in other scenarios. In addition, there
are other issues expressed throughout this discussion, which, if complemented in future
research, could provide a more complete picture of dropout involving higher education,
rural populations and the virtual modality.

6. Conclusions

The study presented here aimed to identify the individual, institutional, academic and
socio-economic characteristics that influence rural student dropout in virtual undergradu-
ate programmes in Colombia. In this sense, it was determined that students share common
characteristics that affect the decision to end their educational process early, such as marital
status (associated with family obligations), age, stratum, work obligations, educational
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level, type of work performed by parents, income, the type of employment relationship of
the student, and finally, the number of people who depend on the family income.

Under this scenario, we have a new perspective of dropout in this population and
modality in the country, finding divergences with studies conducted at the international
level, and providing elements of judgment for decision-makers in terms of public policy
for the prevention and mitigation of the event of dropout. In this sense, it is necessary to
recognise that the current public policy in Colombia has focused mainly on the economic
problems of students and on some academic and social aspects dealt with by HEIs. How-
ever, this type of strategy is not sufficient to effectively control dropout levels in this type
of student population, given that it does not address some of the explanatory variables
identified here.

Taking what was previously explained into consideration, the state must implement
various policies that are directly or indirectly related to education, to complement existing
ones. An example of this would be the subsidising of family income in order to alleviate
the economic pressure that forces students to work, or lowering the entry age to higher
education, which goes beyond the policies of the educational level and requires a link
with previous levels and with the realities of each region. Despite these suggestions for
public policies, it must be recognised that some of the variables identified can only be dealt
with over time, given that their change is complex in the short or medium term, such as
the educational level of the parents, the work they do or the social stratum linked to the
student’s living conditions.

Based on these elements of judgment, which should be addressed by the State, it
would be expected to have a positive impact on the permanence and timely graduation of
rural students enrolled in virtual undergraduate programmes, thus achieving the benefits
of the educational level, making a significant contribution to the fulfilment of the 2030
Agenda, and most importantly, overcoming the social disparities that exist in rural areas.
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Appendix A

Table Al. Self-report instrument of initial student characteristics.

Code Item Response Option

Do vou know the svllabus of 1: yes, I do, 2: T have looked at it, but I do not understand
Y 4 it, 3:  have seen it, but I have not studied it in depth, 4: I

Al the degree course you are . £ the fi . .
oing to start? only know the subjects of the first semester, 5: I know it

& ) moderately and 6: I do not know it.

1: you studied and completed a university degree, 2: you
A2 After graduating, you: studied and did not complete a university degree, 3: you

have not studied and 4: you are a recent graduate.

From the time you graduated
from high school, how much

1: less than three months, 2: between three and six

A3 time elapsed before you months, 3: more than six months and up to one year. 4:
enrolled in a Higher more than one year and 5: do not remember.
Education Institution?
1: was not of my interest, 2: did not meet my expectations,
If you have studied and did ~ 3: due to poor academic performance, 4: family pressure,
A4 DO finish your studies, why 5: work obligations, 6: difficulties with the educational
did you not complete institution, 7: financial difficulties, 8: personal
these studies? commitments, 9: I did not like the mode of study and 10:
not applicable.
Of the following factors, 1: skills and abilities, 2: your vocation, 3: family, 4: school
A5 which do you consider to orientation, 5: income of professionals in this career, 6:
have been the most important  low cost of tuition, 7: friends, 8: none in particular and the
in your career choice? way it was offered.
Was the institution where you
A6 completed your high school 1: yes and 2: no.
education bilingual?
1: I don’t have time to do it in any other way, 2: I consider
A7 What was the main reason myself a self-taught person, 3: I consider it the best option
you chose to study online? for my current way of life, 4: I find it the best way to learn
and 5: I have no other option.
1: fear because I think I lack time organisation, 2: fear
Starting vour professional because I don’t know how the modality works, 3: fear
1§ your prote because I don’t handle ICTs well, 4: happy because I want
A8 training in the virtual - . . . .
modality generates: to evolve professionally, 5: anxious but convinced that it
’ was an excellent decision and 6: calm because I know that
I'will do very well.
A9 Hav'e you ever taken 1: yes and 2: no.
virtual courses?
nn Gender 1: feminine y 2: masculine.
12 Are you a single parent? 1: yes and 2: no.
I3 Whatis your marital status? 1: single, 2: marged, 3: free union, 4: divorced, 5:
widowed, 6: other.
14 Your age is between: 1: 16 or less, 2: 17 and 18, 3: 19 to 25, 4: 26 to 30, 5: 31 to 35,
& ’ 6: 35 t0 40, 7: 41 to 45, 8: 46 to 50 and 9: 51 or more.
How would you rate your ) . i Al .
16 IT skills? 1: poor, 2: bad, 3: fair, 4: good and 5: excellent.
1: poor family relationships, 2: death of a relative, 3:
. domestic violence, 4: sexual abuse or violence, 5: chronic
Do any of the following . . . . ) .
. . . o illness of a relative, 6: separation of parents, 7: alcoholism
17 situations currently exist in

your family?

or substance addiction, 8: forced displacement, 9:
economic difficulties of the family and
10: none of the above.
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Table A1. Cont.

Code Item Response Option
How many siblings have a 1: I have no siblings, 2: 1, 3: 2, 4: 3 and 5:
I8 ) .
higher education degree? 4 or more
Please indicate if you belong  1: displaced persons, 2: ethnic communities, 3: victims of
9 to any of the following armed conflict, 4: terminally ill, 5: disability (sensory,
communities: motor or cognitive) and 6: none of the above.
W}.uCh (.)f the following 1: alcohol consumption, 2: psychoactive substance use, 3:
situations have you . . N . .
eating disorders, 4: promiscuity, 5: gambling or video
I10  encountered that have been A
. games, 6: sexually abusive situation and
affecting your
. - 7: none of the above.
living conditions?
Which of the following 1: help to improve behaviour and school coexistence, 2:
supports have you needed learning supports, 3: mental health support or
I11  during your life, even if you counselling, 4: occupational therapy, 5: movement
have not received attention therapy or physiotherapy, 6: speech, hearing or speech
for them? therapy, and 7: none of the above.
Do you suffer from any
chronic or permanent illness ) )
I13 for which you need 1: yes and 2: no.
specialised care?
Would you like to receive
support to learn how to
114 manage your time better, 1: yes and 2: no.
acquire habits or improve
your study skills?
I15 Do you have any disability? 1: yes and 2: no.
What is your mother’s 1: primary or lower,‘Z: high SChO(?l, 3: technician or
I16 level of schooling? technologist, 4: professional, 5:
& postgraduate and 6: not applicable.
. , 1: primary or lower, 2: high school, 3: technician or
117 What is your father’s technologist, 4: professional, 5: postgraduate and

level of schooling?

6: not applicable.

What socio-economic stratum

S1 does your household 1,2,3,4,50r6.
belong to?
Type of aff111? tion to Fhe 1: contributory scheme, 2: subsidised scheme, and
S2 General Social Security 3: no scheme
Health System: '
S3  Are you currently working? 1: yes and 2: no.
Are you looking for a ) )
S4 job offer? 1: yes and 2: no.
1: less than the minimum, 2: the minimum ($820,857), 3:
S5 What is vour salary range? between $820,858 and $1,000,000, 4: between $1,000,001
4 YTANEE™  and $2,000,000, 5: between $2,000,001 and $4,000,000, 6:
more than $4,000,001 and 7: not working.
6 How long have you 1: no work, 2: 0-6 months, 3: 6-12 months, 4: 1-2 years, 5:
been working? 2-4 years and 6 more than 4 years
Eliner Smi 1: less than the minimum, 2: the minimum ($820,857), 3:
STESO ECONOMICO between $820,858 and $1,000,000, 4: between $1,000,001
S7 aproximado de su grupo

familiar es:

and $2,000,000, 5: between $2,000,001 and $4,000,000, 6:
more than $4,000,001 and 7: not working.

S8

How many people depend on
this household income?

1: between 1 and 2, 2: between 3 and 4, 3: between 5 and 6
and 4: more than 7.




Sustainability 2021, 13, 4953 18 of 21

Table A1. Cont.

Code Item Response Option
59 Who pays for most of 1: spouse, 2: parents, 3: other relatives or third parties, 4:
your studies? scholarship, 5: credit and 6: own salary.

1: own or family fully paid, 2: own or family in debt, 3:

S10 Your home is: rented and 4: loan or encroachment.
1: studying, 2: studying and working, 3: working
What is your mother’s occasionally, 4: working permanently, 5: pensioner, 6:
S11 . . .
main occupation? working at home, 7: unemployed and 8: not known
or deceased.
1: studying, 2: studying and working, 3: working
What is your father’s occasionally, 4: working permanently, 5: pensioner, 6:
S12 . . .
main occupation? working at home, 7: unemployed and 8: not known
or deceased.
Appendix B

Table A2. Self-report scale of initial student characteristics.

Code Item !

IES1 To what extent does the academic programme meet your training expectations?

To what extent were the contents, materials and resources provided useful and

IES2 . .
5 sufficient for your learning process?
IES3 To what extent does the forum facilitate interaction with the tutor and
other colleagues?
IES4 To what extent have the recorded synchronous classes helped you to clarify key
concepts of the subject and to face the assessments with greater confidence?
To what extent does the tutor respond in a timely manner to academic concerns
IES5 .
related to the subject?
IES6 What is your assessment of the tutor’s technical knowledge and
clarity of answers?
ES7 To what extent does the virtual platform facilitate access and navigation to the
contents and resources provided for your learning?
IESS To what extent does the academic mentor respond in a timely and clear manner

to the concerns and situations presented during the development of the subject?

! jtems were evaluated on a scale of 0 to 5. Where 0 corresponds to “no response” representing desertion before
the application of the instrument, 1 “very dissatisfied”, 2 “dissatisfied”, 3 “neither one nor the other”, 4 “satisfied”
and 5 “very satisfied”.
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