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DI1SSEMINATION AND VISIBILITY IN
ELECTRONIC SCIENTIFIC JOURNALS

In recent years, electronic scientific journals have
not only become popular but they have also subs-
tantially increased, along with a scientific move-
ment that promotes free information, accessible
to everyone; motivated by the necessity to spread
the episteme of any area, and make public the
state of art and the findings that researchers are
achieving in their different specialties of influen-
ce and lines of research. This ensures two aspects
that have impacted on current science; first, the
dissemination of science and second the greater
influence that it must have in the scientific field
itself.

From these two perspectives, electronic scienti-
fic journals play an important role; in terms of
dissemination, they have allowed the spread of
research in all fields and specialties ; they have
made possible to know the state in which they are,
what is being done, the theoretical and practical
findings, which new aspects or niches of research
are emerging, which of them have become obso-
lete or simply stopped being of practical interest
to the community. All of these is possible thanks
to the latest spread of electronic journals and their
natural environment, that is the network, open to
a globalized world, where geographic spaces do
not exist, nor borders that may be an obstacle to
disseminate what is happening in science, techno-
logy and education. These aspects are considered
fundamental by our scientific journal Hamut'ay
when disseminating multidisciplinary research of
the diverse academic-research fields, since its in-
ception to the present day.

The visibility on the web together with the repo-
sitories, libraries, virtual archives, databases, in-
dexers and other scientific sources, along with the
search engines, have allowed electronic journals

DIVULGACION Y VISIBILIDAD EN REVISTAS
CIENTIFICAS ELECTRONICAS

En los dltimos anos las revistas cientificas elec-
trénicas se han popularizado e incrementado
sustancialmente, acompanadas de un movimien-
to cientifico orientado a la informacién libre al
alcance de todos, motivado por la necesidad de
masificar la episteme de cualquier 4rea, asi como
hacer conocer el estado del arte y los hallazgos que
los investigadores estdn logrando en sus distintas
especialidades de influencia y lineas de investiga-
cién, cumpliendo asi con dos aspectos que han
impactado en la actualidad cientifica, por una
parte, la divulgacién que se quiere de ellos y por
la otra el que tenga una mayor penetracion en el
propio dmbito cientifico.

Desde estas dos perspectivas las revistas cientifi-
cas electrénicas juegan un papel importante; en
cuanto a la divulgacién, que ha permitido que se
cristalice la difusién de la investigacién en to-
dos los campos y especialidades, en qué estado se
encuentran, que es lo nuevo que se estd realizan-
do, los hallazgos tedricos y pricticos, que nuevas
vertientes o nichos de investigacién estin apare-
ciendo ademds, cuales se han vuelto obsoletas o
simplemente dejaron de ser de interés practico a
la comunidad, todo esto sustentado por la ma-
sificacién que se ha gestado en los dltimos anos
de las revistas electrénicas y su medio natural que
es la red, abierta a un mundo globalizado, donde
no existe el espacio geogrifico, ni fronteras que
puedan ser un obstdculo para propagar lo que estd
ocurriendo en la ciencia, tecnologia y la educa-
cién, aspectos considerados fundamentales por
nuestra revista cientifica Hamut’ay al momento
de divulgar investigaciones multidisciplinarias de
los diversos campos del quehacer académico e in-
vestigativo, desde sus inicios hasta la actualidad.

La visibilidad en la web junto a los repositorios,

ISSN 2313-7878. Hamut'ay 5(2). July-december 2018. pp. 1-6

5



to have a greater scope, not only in the scientific
community but also in the business, commercial,
political and economic spheres; fields that also ac-
company the human development conceived in
the academy. The web has not only made possible
the visibility of electronic scientific journals and
therefore of researchers, but also the tendency to
“Open Access” to full text in scientific dissemina-
tion allows us to be read and cited, such are the
cases of the DOI and ORCID, tools that provi-
de greater visibility to scientific publications and
therefore to the academy, reaching in this way to
a diverse public eager to know the scientific ad-
vances being made globally. Our scientific journal
Hamut'ay is aware of this, making itself visible
in a total of nineteen databases, repositories, in-
dexers, virtual libraries, where you can download
the articles to full text with open access to a weal-
th of information that the journal has in its mul-
tidisciplinary coverage.

bibliotecas, hemerotecas virtuales, base datos, in-
dizadores y otras fuentes cientificas, junto a los
motores de busqueda, ha permitido que las revis-
tas electrénicas puedan tener un mayor alcance,
no solo en la comunidad cientifica sino en la es-
fera empresarial, comercial, politica, econémica,
quienes también acompanan al desarrollo huma-
no gestado en la academia. Pero no solo la web ha
permitido dar visibilidad a las revistas cientificas
electrénicas y por ende a los investigadores, la ten-
dencia al “Open Access” a texto completo en la
divulgacién cientifica permite que se nos lea y se
nos cite, tales son los casos de el DOI y ORCID,
herramientas que brindan una mayor visibilidad a
las publicaciones cientificas y por ende a la acade-
mia, permitiendo asi llegar a un publico diverso,
interesado en conocer los avances cientificos que
se estdn realizando a nivel global; y de esto estd
consciente nuestra revista cientifica Hamut"ay al
hacerse visible en un total de diecinueve bases de
datos, repositorios, indexadores, bibliotecas vir-
tuales, donde se pueden descargar los articulos a
texto completo con acceso abierto a todo el bagaje
de informacién que tiene en su cobertura multi-
disciplinaria.

Dra. Cleofé Genoveva Alvites Huamani
Editor in Chief of the Hamutay journal

DUED

Direccion Universitaria de Educacion a Distancia
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ABSTRACT

Analyzing the levels of self-regulated learning of incoming online psychology students and their
relationship with sociodemographic variables in four consecutive generations was the objective that
promoted all this work. The sample consisted of 896 students, of whom 242 were men and 654
women with an average age of 32.2 years. It is a quantitative study with a longitudinal tendency
given that a measurement was made for each incoming group to the degree program during four
semesters. The scope is correlational, since sociodemographic variables are used to establish the ave-
rage differences and find the influence between these variables and self-regulation. For this purpose,
the Motivation and Learning Strategies Questionnaire was used, which has the Motivation Scale
and the Learning Strategies Scale, each one with sub scales. It was found that women reported hi-
gher levels of orientation to extrinsic goals and a higher level of Learning Strategies, along with the
group of divorced students. Those students who are more than 36 years old reported higher levels of
Learning Strategies; It was also found that the most current semester students refer a slight tendency
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to have better Learning Strategies.

Keywords: Self-regulated learning, higher education, online education.

RESUMEN

Analizar los niveles de Aprendizaje Autorregulado de estudiantes de psicologia en linea de nuevo
ingreso y su relacién con variables sociodemogrificas en cuatro generaciones consecutivas fue el
objetivo que impulso todo este trabajo. La muestra estuvo conformada por 896 estudiantes, de
los cuales 242 fueron hombres y 654 mujeres con una media de edad de 32.2 afios. Se trata de un
estudio cuantitativo, longitudinal de tendencia, dado que se realizé6 una medicién por cada grupo
de nuevo ingreso a la licenciatura durante cuatro semestres. El alcance es correlacional, ya que se
emplean variables sociodemogréficas para establecer diferencias de medias y encontrar la influen-
cia entre estas variables y la autorregulacién. Para ello se empled el Cuestionario de Motivacion y
Estrategias de Aprendizaje, el cual cuenta con la Escala de Motivacién y la Escala de Estrategias de
Aprendizaje, cada una con sub escalas. Se encontré que son las mujeres quienes reportan mayores
niveles de orientacién a metas extrinsecas y un mayor nivel de Estrategias de Aprendizaje, al igual
que el grupo de estudiantes divorciados. Aquellos estudiantes con mds de 36 anos reportan mayores
niveles de Estrategias de Aprendizaje; también se encontré que los estudiantes de semestres mds ac-

tuales refieren una ligera tendencia a contar con mejores Estrategias de Aprendizaje.

Palabras Clave: Aprendizaje autorregulado, educacién superior, educacién en linea.

INTRODUCTION

Distance education has provided opportunities to
sectors of populations, which, for various reasons,
do not have access to education. However, despite
the new opportunities, there are high rates of de-
sertion or lag associated with factors such as lack
of educational or technological support, lack of
institutional support, or the students themselves
lacking proper study skills and methods (Escanés,
Herrero, Merlino & Ayllén, 2014).

According to Torrano, Fuestes & Soria (2017),
the emergence of this form of access to knowledge
gave the student the need to generate autonomy.
The driving idea behind this concept is that the
student knows their cognitive processes and con-
trols their own learning. In this way, their educa-
tion is not limited to acquiring knowledge throu-
gh others, but free to develop in a personal way,
integrating personal experience. Through access
to online education, the student can further de-
velop their learning and cognitive skills in an in-
dividualized manner. From elementary to higher
education, the inclusion of Communication and

Information Technologies (ICT) in the educatio-
nal process has shifted focus onto the strategies
of self-regulated learning in virtual environments,
as well as in different online tools, which teach
cognitive strategies, metacognitive links, and co-
llaborative learning,.

In recent years, interest in researching self-regula-
tion in the academic framework has skyrocketed.
One-way self-regulation is defined is as the pro-
cess in which students activate and maintain their
cognition, affection, emotion and behavior to
focus on achieving goals. Self-regulation and the
skills developed translate from the school context
into post-educational life (Brandmo & Berger,

2013).

In this regard, Cabero (2013) mentioned that
self-regulation or self-regulated learning refers to
the ability of the student to manage and regulate
their learning, applying strategies and evaluating
then improving the process to achieve goals. As
the primary participant of their own training, the
student establishes goals and objectives indepen-
dently, and makes conscious decisions as to how
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they will learn.

According to Herndndez & Camargo (2017)
self-regulation is the intentional and self-moti-
vated organization of activities at the cognitive
level, the process by which the student sets and
organizes the environment to achieve objectives,
whether self-imposed or assigned by a third par-
ty. Both behavioral and environmental influences
can affect the students learning success. Below
are models based on a literature that analyze the
theoretical components of self-regulation.

Models of Self-regulation

Several models of self-regulation have emerged in
recent years. Each model shares similar elements
but emphasizes different phases. Among the
best-known models are the Three-phase Model,
Zimmerman (2000), and the Model of Areas and
Phases, Pintrich (2000). Both models propose si-
milar phases concerning self-regulation and both
Pintrich and Zimmerman designate the student
as lead actor in their own learning process.

Pintrich (2000) mentions four components of
these models. First, the participants (student) as
a constructive and active agent of their own edu-
cation. The student must derive their own mea-
ning from material learned and balance their own
objectives and internal strategies (mind) within
their external influences (environment). Second,
the student’s immersion in active learning proces-
ses in order to monitor, control and potentially
regulate their own reason, motivation, behavior,
and environment. Third, the student’s ability to
establish and follow a goal path, adjusting as nee-
ded to meet standards. The fourth component is
related to the activities that function as a media-
tor between the student and the environment.
Besides the student’s current goal, self-regulation
of cognition, motivation, and behavior are the
factors that mediate the relationship between stu-
dent, environment, and success.

Pintrich’s model (2000) examines different areas
such as cognition, metacognition, behavior, and
context, which typically focus on physical scena-
rios, such as the traditional face-to-face classroom,
but also apply to virtual learning environments. A

brief description of the phases is: 1. Planning: Set
goals, objectives and activate cognitive resources
to achieve them. 2. Monitoring: While perfor-
ming a task, think about the execution; question
whether help is needed, and the amount of time
spent working. 3. Control: Select and adapt stra-
tegies, negotiating the amount of work needed to
complete the task. Increase or decrease effort as
needed. 4. Reflection: Make judgments about the
strategies created and their implementation, then
evaluate the task and context under which it was
completed.

During each of these phases, the student organizes
and manages various resources in different areas
such as the cognitive, i.e. what students think
about the task, including review and use of prior
knowledge; the metacognitive area, which inclu-
des the judgments of self-efficacy, the interests of
the student and the perception of the difficulty
of the task; the behavioral area, which deals with
the actions the student takes to carry out the task
and involves planning, time management, effort,
motivation and self-observation, etc., the contex-
tual area, where elements of the task may be ne-
gotiated, the conditions under which the task is
done are monitored, and changes may be made
according to the emotional reaction to and overa-
I success of learning strategies implemented.

These phases illustrate that different models of
self-regulation share emphasis on motivation
and the goals and objectives of the student, diffe-
rentiating between intrinsic and extrinsic goals,
which differentiates this self-regulation model
from others (Winne, 2015).

In addition to the importance of sticking to a mo-
del of self-regulation, it is necessary to review how
the chosen model has been evaluated in academic
contexts. Traditionally and historically, Winne &
Perry (2000, cited in Torrano & Gonzélez, 2004)
make a distinction between two ways to study
self-regulation. First, to accept self-regulation as
an ability and evaluate it through instruments—
usually self-evaluation—describing any qualities
or relatively stable attributes of the student in or-
der to predict their behavior, cognition and moti-
vation in other scenarios. Alternatively, to evalua-
te it through instruments that collect information
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on conditions and processes that the auto-regula-
ted student displays over time; for example, using
vocal protocols or observatory measures. In this
sense, Hernandez & Camargo (2017), with co-
llege students, conducted a meta-analysis of 43
empirical studies, finding agreement with the li-
terature, which assumes self-regulation is an abi-
lity, and a strong interest in having reliable and
valid instruments.

Self-regulation and Socio-demographic Aspects

Different students illustrate different elements of
self-regulation. Dorrenbicher & Perels (2016)
mentioned students who know that the meaning
of “success” is to achieve one’s goals have high le-
vels of motivation and self-regulation. Additiona-
lly, the same students demonstrate low levels of
anxiety and are more extroverted.

Regarding gender, Altun & Erden (2013) found
that in metacognitive areas, components such as
time and environmental management and regula-
tion of effort were characteristics related to male
students, while regulation of effort was the only
element that might explain the women’s success,
possibly due to a cultural effect since most fami-
lies in this region support self-efficacy of men
from early ages.

On the other hand, Vives-Varela., Duridn-Carde-
nas, Varela-Ruiz & Fortoul Van Der Goes (2014)
mentioned that those students who have the abi-
lity to self-regulate tend to perform higher acade-
mically, as they’re strategic when planning their
goals, monitor their own progress, and evaluate
their own performance. They are also aware of
how they learn, enabling them to take advantage
of their environment, regulating the context, for
example, benefiting from the use of technology
and collaborative work.

Analyzing these investigations led to finding as-
pects associated with the population that may
have an impact on levels of motivation and lear-
ning strategies. For example, Torrano & Soria
(2017) mentioned that women have better strate-
gies and confidence in their performance because
they know themselves as students. Cano-Garcia
(2000) mentions that men are more motivated

than women in social sciences careers and have
better learning strategies. Regarding variables re-
lated to demographic aspects, Areth-Esteves, Cas-
tro-Martinez & Rodriguez - Granobles (2015)
mentioned that when studying desertion, age is
an important factor. Another aspect that Cama-
cho, Gomez & Pintor added is the student’s abi-
lity to manage technology. Ruiz-Palacios (2018)
cites factors inherent to the lifestyle of adult lear-
ners as the main variable associated with deser-
tion; travel, family, health, time, and other priori-
ties of married students.

Once we reviewed the sociodemographic ele-
ments proposed by the literature, we developed
the following objective: to relate the levels of
self-regulation and the sociodemographic varia-
bles of four generations of incoming online psy-
chology students.

Hypothesis:

» HI: The level of self-regulation is related to
the sociodemographic variables such as gen-
der, age and marital status of incoming online
psychology students.

* HO: The level of self-regulation not related to
the sociodemographic variables such as gen-
der, age and marital status incoming online
psychology students.

MATERIALS AND METHODS

Participants

The selection of the sample was not random.
896 volunteer students signed informed consent.
73% of the sample was women and the age range
of the full sample was 18 to 65 years, with an
average of 32.2, residing in different States of the
Mexican Republic and belonging to urban and
rural areas. The sample was formed by first-se-
mester students from semesters 2017-1, 2017-2,
2018-1, and 2018-2 in online psychology of the
Faculty of Estudios Superiores Iztacala
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Instrument

Motivated Strategies for Learning Questionnaire
(MSLQ) assesses strategies of learning and moti-
vation, variables related to self-regulation in the
student.

Among the studies that have used this instrument
we can mention Martinez & Galan (2000) and
Ramirez, Canto, Bueno & Echazarreta (2013),
both of Mexican samples. The first study was of
the relationship between learning strategies and
motivation, along with grades. The instrument
indicated an alpha of .72 for the sub-scales of mo-
tivation, and an alpha of .65 for the sub-scales of
learning strategies. The second study needed to be
translation and adapted from the original version
of the MSLQ to Mexican Spanish. This process is
described in Ramirez et al.’s publication (2013),
which is the guideline established in the Test In-
ternational Committee. The results conclude that
items were grouped correctly by principal axis
factoring and levels of internal consistency ob-
tained with the Spanish version were acceptable,

reaching 0.90 Cronbach alpha values.

According to Curione & Huertas (2017), the
MSLQ has a solid theoretical structure, which
has been adapted to different populations while
maintaining or strengthening its factorial struc-
ture. The MSLQ is sensitive to contextual varia-
tions in accordance with the type of disciplinary
knowledge the students have. Crede & Phillips
(2011) highlight the instrument MSLQ among
others by its contextual adaptability in relation to
motivation and self-regulated learning.

Regarding the reliability of the instrument, Feiz
& Hooman (2013) mentioned that the reliability
of studies employing the MSLQ varies between
.52 and .80, with an alpha of .95 for the ins-
trument. Saks, Leijen, Edovald, & Oun (2015)
adapted the MSLQ for use in Estonia through
the method of translation/retro-traduccion, ob-
taining coefficients of reliability that varied from
.34 to .90 for the scale scores and .92 as a general
score. Meanwhile, Valentin (2013) employed the
MSLQ with college students and found an alpha
coefhicient of .80 for the motivation scale and .89
for the learning strategies scale but claims that it
is necessary to review the psychometric properties

of the sub-scales of the instrument.

After the information was collected, it was deci-
ded to revisit and adapt the MSLQ already adap-
ted by Ramirez (2013) to an online context and
apply it to incoming online psychology students.

The MSLQ consists of 81 questions to be answered
on a Likert scale of 1 to 7, where 1 means “stron-
gly disagree” and 7 means “strongly agree,” divided
into two scales: learning strategies, and motivation
strategies. The reliability Alfa of Cronbach repor-
ted by Ramirez et al. (2013) was a .85 on the scale
of learning strategies and .90 on the motivation
strategies scale. This evaluation was done online,
through Google forms. You can access a version of
the instrument in the following link: https://goo.
gl/forms/Hkb3FYY4HABNuvGB3.

Once adapted, we analyzed the internal consis-
tency of both scales through Alpha of Cronbach.
A coefficient of .61 was found for the motivation
scale, so reliability is moderate. A coefficient of
.84 was found for the scale of learning strategies,
so the scale is reliable. This moderate reliability is
consistent with some of the research mentioned
above. It is necessary to take the results with some
caution.

For the present investigation, some terms were
modified to contextualize it in the study of onli-
ne learning. The words that refer to the classroom
were modified to online studies, and the references
to printed material or printed text were changed
to digital materials and resources as shown below.

Original:

81. I try to implement ideas of themes I have
studied in other learning activities, such as, for
example, debates.

Adapted:

81. I try to implement ideas of themes I have
studied in other learning activities, such as, for
example, debates or forums online.

Type and design

It is a non-experimental study because we ob-
served pre-existing situations, while the design
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type is longitudinal, because changes of certain
variables are analyzed over time in context and
a specific community (Hernandez, Fernandez
& Baptista, 2010). In this design, the trend is
analyzed over time. The interest within the po-
pulation varies, and this is the main feature, since
the participants in the study are not the same, but
the population is.

Procedure

Incoming students who voluntarily consented
were invited through institutional media such
as e-mail. The instrument was applied through a
system of surveys online (Google forms). Once
the data was collected, it was analyzed using Ex-
cel, to subsequently perform statistical analyses
using SPSS program version 20.

Confidentiality or Informed consent

Before answering the instrument via the Google
form, each student accepted informed consent.
Without this, they could not obtain the instru-
ment (see annex 1).

REesurrs

Descriptive analysis was performed on how the
sample was formed, the number of students per
semester, marital status, and age. Sociodemogra-
phic aspects were taken into account as well. The-
se data are described in table 1.

Table 1
Displays aspects socio-demographic of the sample in rela-
tion to the evaluated half

Semes- Ma- Sin- Divor- Avera-
N . %

ter rried gle ced geage
2017-1 250 106 129 15 3177 27.9
2017-2 211 96 103 12 33.01 235
2018-1 207 74 121 12 32.58 23.1
2018-2 228 89 129 10 3174 254

Total 896 365 482 49 3224 100

We can observe in Table 1 that the semester with
least number of married students was 2018-1 with
74, while the semester with the highest amount
was 2017-1 with 106. The fewest singles arose

in 2017-2 with 103 and the semesters with most
singles were 2017-1 and 2018-2 with 129. The
number of divorced students was relatively low in
the four semesters, ranging between 10 to 15 per
semester. Regarding the age of the students, the
lowest average was found in the semester of 2017-
1 with 31.77 years, while the semester 2018-1
had the highest average with 32.58 years.

To show the distribution of students according
to gender and age the sample was divided into
three quartiles taking into account the age, which
is shown in Table 2.

Table 2
Gender and age of the sample

Age Group (years) Men Women  Total

18-27 76 258 334
28-36 91 189 280
3763 75 207 282
Total 242 654 896

As we can see the group with the largest number
of men was the range between 28 and 36, while
the group with more women was the one between
18 and 27 years.

Once we did this analysis, we proceeded to divide
the sample into ages according to marital status,
it is shown in Table 3.

Table 3
Age and marital status of the sample
R CEE Married  Divorced Single Total

(years)
18-27 79 3 252 334
28-36 118 12 150 280
37-63 168 34 80 282
Total 365 49 482 896

In this Table, we found that the biggest group was
singles between 18 to 27 years with 252 partici-
pants, followed by the group of married students
aged between 37 and 63 with 168 participants.

The smaller group was divorced students with an
age between 18-27 years with only 3 participants.
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Table 4

Gender and marital status of the sample

Gender Married  Divorced Single  Total
Men 83 13 146 242
Women 282 36 336 654
Total 365 49 482 896

In this arrangement, the largest group is single
women with 336 participants, followed by ma-
rried women with 282. The larger male group is
single men with 146, and the largest group of di-
vorcees was the women with 36 participants. This
is show in table 4.

We made a descriptive analysis of each scale of
the instrument MSLQ taking into account the
sub-scales, which compose them. Descriptive
data on the motivation scale is found in table 5.

As you may notice, the sub-scale with a higher
score was “Task Value” with a median of 6.41
and typical deviation of 0.67. The sub-scale with
lowest score was “Test Anxiety” with a median of

3.98 and typical deviation of 1.44.

For the motivational scale we found a median of
5.41 and typical deviation of 0.62; it can be con-
sidered a medium-high score. Table 6 shows the
descriptive analysis of the scale of learning stra-
tegies.

Table 5
Minimum, Maximum, Median and Typical Deviations of
the motivation scale

Mini- Maxi- Me- Std.
mum mum dian Dev.

ptinsic Goal Orfen- 200 700 539 .98
Ei)t(it(';ir?SiC Goal Orien- 1,00 700 512 133
Task Value 233 7.00 6.41 67
Control Beliefs 2.75 7.00 5.75 87
Learning Self-efficacy 1.63 7.00 5.82 .89
Test Anxiety 1.00 7.00 398 144
Motivation Scale 220 7.00 5.41 62

Table 6
Minimum, Maximum, Median and Typical Deviations of
the learning strategies scale

Mini- Maxi- Me- Std.
mum mum dian Dev.

Repetition 1.00 700 474 117
Elaboration 1.50 7.00 544  1.02
Organization 1.00 7.00 570 112
Critical thinking 1.00 700 523 110

Metacognitive Self-re-
gulation 2.00 700 502 .87

Time and Environment 195 7.00 495 91

Management

Effort Regulation 1.00 7.00 478 113
Learning with Class-

mates 1.00 7.00 339 144
Help Seeking 1.00 7.00 376 132
Learning Strategies 1.69 7.00 4.78 .76

On this scale the highest average was in the subs-
cale of “Organization” with 5.70 and typical de-
viation of 1.12, While the sub-scale with smallest
median was “Help Seeking” with 3.76 typical de-
viation of 1.32. The median for the scale of lear-
ning strategies was 4.78 and a typical deviation of
0.76, which is considered a medium value.

To differentiate the demographic variables, we
took into account gender, age, marital status and
semester of admission to the major.

The next table shows the significant differences in
the median within the sample, taking gender as
a variable, analyzing median differences of inde-
pendent samples from a student’s t-distribution.

As you can see, in all these sub-scales the median
favors the group of women, the most significant
difference being test anxiety and effort regulation.
All the differences obtained were significant (p =
00).

Below we show statistic differences based on the
analysis of median differences using the ANOVA

factor.

Table 8 shows the results by taking the semester
of enrollment as a grouping variable.
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Table 7

Significant results of the analysis of student’s t-distribution
of independent samples taking gender as a variable

Subscale t(gl), sig. Gender  Me- Std.

dian  Dev.

Extrinsic Goals 1(894)=-274, Men 492 139
Orientation p=0.00 Women 519  1.30
1(894)= -3.96, Men 626  0.80

Task Value 0=000  Women 646 061
. 1(894)= -4.11, Men 366 1.34

Test Anxiety 0=000  Women 410 146
- 1(894)=-3.53, Men 529 069
Motivation Scale 0=0.00 Women 545 059
y 1(894)= -2.61, Men 457 112
Repetition 0=000  Women 481 118
. t(894)= 261, Men 530  1.07
Elaboration 0=000  Women 530 1.0
. t(894)=-640, Men 531 125
Organization 0=000  Women 584 1.04
Metacognitive 1(894)=-2.97, Men 488  0.83
Self-regulation p=0.002.00 Women 507  0.87
Time and Environ-  {(894)= -2.66, Men 4.81 0.94
ment Management p=0.00 Women 500 0.90
. t(894)=-3.04, Men 459  1.09

Effort Regulation p=000  Women 485 1.14
. t(894)= -2.65, Men 357 132

Help Seeking 0=000  Women 383 131
. , t(894)=-3.89, Men 462 0.79
Learning Strategies ™20 00" Women 484 074

Table 8

Results from the ANOVA factor taking the semester of en-

rollment as a variable

Subscale F Semester Me- Std.
dian Dev.

20171 384 1.37

. F(3892)= 20172 405 1.38
Test Anxiety 264,p=004 20181 386 152
2018-2 416 148

20171 572 1.09

o F(3892= 20172 570 1.9
Organization 396,p=000 20181 587 098
2018-2 555  1.20

20171 492 093

Metacognitive F(3892)= 20172 494 095
Self-regulation 426,p=000 20181 518  0.73
2018-2 506 081

20171 509 1.29

. F(3892= 20172 5143 122

Efiort Regulation 0983 0=000 20181 435 086
2018-2 450 085

Subscale B Semester Me-  Std.
dian  Dev.

20171 328 124

. F(3,892)= 20172 349 130

Help Seeking 3134, p=000 20181 417 124
20182 418 1.24

20171 483 093

Time and Environ- F(3,892)= 20172 484 122
ment Management  2.84,p=0.03 20181 504  0.61
2018-2 505 076

As you can see in table 8, in most of the 2018-1
semester generation presented higher than me-
dian average, except for the sub-scale of effort re-
gulation, while the lowest average generation was

that of 2017-1.

The sample was divided into three quartiles by

age, which generated three ranges: from 18 to
27 years, 28 to 36 years and 36 to 63 years. By
grouping the sample for the analysis by age, we
obtained the information in Table 9.

Table 9
Results from the ANOVA factor taking age ranges as the
variable
Subscale F Group Me- Std.
(Years) dian Dev.
Intrinsic Goals F(2,893)=4.76 ;g% gﬁg ggé
Orientation p=0.00 3763 550 093
Extrinsic Goals Fo8o3)=685 ook 2l 130
Orientation p=0.00 37.63 492 197
i} 1827 629 074
Test Value F<2’8?g>531-23 2836 641 067
p=v. 3763 654 056
- 1827 421 140
Test Anxiety F(z,s?g)o-:.og 2836 393 146
p=v. 37-63 375 143
- 1827 531 105
laboration F(2,8?g )0_07 83 28-36 5.41 1.02
p=v. 3763 563 095
_ 1827 554 113
Organization F(z,s?g)o-g B 836 568 112
p=v. 3763 589  1.09
Metacognitive FRao=1035 o2 430 0%
Self-regulation p=0.00 3763 521 083
Time and Environ- ~ F(2.893)=16.45  Jo28 470 03
ment Management p=0.00 37.63 518 082
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Subscale B Group Me-  Std.

Effort Regulation

Learning Strategies

18-27 467  1.09
28-36 474 112
37-63 494 118

F(2,893)=4.54
p=0.01

18-27 471 079
2836 473 0.75
3763 491 0.72

F(2,893)=5.81
p=0.00

You may notice significant differences favoring
the oldest group (37 to 63 years) reaching values
considered high in sub-scales SUCH as task value
(median = 6.54, typical deviation = 0.56), with
the exception of extrinsic goals orientation whe-
re the participants between 18 and 27 years were
higher than average (median = 5.31, typical de-
viation = 1.30) and test anxiety that also favors
the group from 18 to 27 years (median = 4.21,
typical deviation = 1.40). The group of 28 to 36
years did not get any higher results than the other
groups.

Lastly an analysis of median differences taking
marital status as grouping variable. The results are
shown in table 10.

Table 10
Results from the ANOVA factor on the marital status
variable

Subescale F Group Me- Std.
dian  Dev.

_ Married 554 094

Elaboration 20939 Divorced 556 0.9
p=0. Singles 535  1.08

_ Married 584 1.03

Organization F(2,82§ )0_07 21 Divorced 589  1.12
p=0. Singles 556 1.18

Metacogniti- _ Married 512 081
ve self-regu- F(2,8?(I)5 )O_: 01 Divorced 513  0.89
lation p=v. Singles 494  0.90
Time and _ Married 505 089
environment F(2,8§g )O_C? d Divorced 527 090
management p=>. Singles 484  0.92
Eforeg  FRAS02 G fog 123
lation P=0.00  Singles 467 110
Leaming  FRAR462 G Gor  o7g
stragegies P=0.01 " Singles 471 078

As you can see in the table above, all significant

differences favor the group of divorced students
who reached high median values in sub-scales
such as organization (median = 5.89, typical de-
viation = 1.12), while the group of singles pre-
sented in most of the sub-scales a medium-low
rate, especially on the scale of learning strategies
(median = 4.71, typical deviation = 0.78).

DiscussioN AND CONCLUSIONS

The initial focus and purpose of this project was
to analyze levels of self-regulation and sociode-
mographic variables that can affect it through
four generations of incoming online psychology
students. After analyzing the differences found
statistically significant, we accepted our hypothe-
sis as true; that the level of self-regulation is rela-
ted to sociodemographic variables such as gender,
age and marital status of the incoming online psy-
chology students.

The findings of self-regulation and their compo-
nents of motivation and learning strategies reveal
an important panoramic of which aspects need
to be influenced in order to increase these levels.
Most findings show that students are highly in-
trinsic-goal-oriented, which is consistent with the
findings of other authors such as Martin (2018);
he stated that students are more concerned about
their learning than extrinsic goals, or comparing
their performance with other students, and that
they assign high value to the tasks of their newly
begun online education.

In terms of learning strategies, they showed high
levels of organizational strategies, which refers to
the ability to employ strategies like underlining
and use of graphics and diagrams for studying re-
levant information.

In contrast to the findings of Martin (2018) whe-
re students in a traditional system obtained high
values in time and environment management,
learning with peers, and help seeking, in our case
values considered median for these components
were obtained. Broadbent & Poon (2015) claim
it is important to increase peer-learning, especia-
lly in online education, so it is a finding to keep
in consideration for future studies.
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In terms of the findings, when comparing the so-
ciodemographic characteristics of the population,
it comes to our attention that there are median
differences favoring the group of women when
taking gender as a variable on the motivational
scale and learning strategies scale. This confirms
the findings of Torrano & Soria (2017), who
found that women have better levels of learning
strategies while the men showed higher levels of
motivation. They explained that the differences
in these scores is because women have a greater
understanding of themselves, therefore they are
able to make greater use of strategies.

Also relating to motivation for women, we con-
firmed the findings of the study of Cano-Garcia
(2000) where women outperformed men in ter-
ms of intrinsic motivation, interest in and attitude
towards studying, time management, and use of
learning strategies, while the extrinsic motivation
and achievement favored males. Cano-Garcia
(2000) attributed this to a higher level of anxiety
of female students, favoring the use of strategies
and intrinsic motivation. This did not occur in
our study, since we found no gender differences
in the levels of intrinsic goal orientation, but did
find differences in the extrinsic goal orientation,
which favored women. This may be related to the
type of sample where 73% are women who may
be seeking a better life by updating their acade-
mic status. Despite these findings in the literature
there is not conclusive data regarding gender. In
the study of Altun & Erden (2013) self-regula-
tion median favors men, meanwhile in the fin-
dings of Zimmerman & Kitsantas (2014) found
no differences between genders.

When we analyzed age ranges on the motivation
scale, the sub-scales of intrinsic goals orientation
and the task value favored the older group (37
to 63 years), while extrinsic goals orientation and
test anxiety favored the younger group (18 to 27
years), demonstrating the possibility that young
students pursue external benefits such as a better
work or improved the quality of life. The youn-
ger students may have higher levels of anxiety
because they are accustomed to rigorous testing
in the traditional school environment. The older
students, who have not been in contact with this
situation, may have lower anxiety because of the

unfamiliarity to test pressure.

In the sub-scales of learning strategies, the older
students are the ones who had significantly higher
levels in development strategies, organization,
metacognitive self-regulation, time and environ-
ment management and effort regulation. If we
take into account that the younger population
had high levels of anxiety before tests, we confirm
the findings from Furlan, Rosas, Heredia, Illbele
& Martinez (2012), who mention that students
with high anxiety before tests make more use of
superficial learning strategies, while those who
have low anxiety turn to critical and reflective
strategies. Apparently, a high level of anxiety and
lack of confidence is associated with behaviors of
avoidance and reduction of learning strategies,
while an appropriate level of concern for good
performance promotes the mobilization of cog-
nitive resources that prepare to the student to use
strategies for managing effort, taking advantage
of time, addressing problems, and having greater
self-efficacy for the regulation of learning.

An apparent contradiction related to age and its
impact on self-regulation is that in most of the
related learning strategies sub-scale scores favored
the older group (37 to 63 years). In this regard
Rovai (2003), cited in Areth, Castro-martinez &
Rodriguez (2015) mentioned that adults are at
greater risk of dropping out given the labor and
social context in which they operate as fathers
and mothers of families, however, they are found
to be good users of learning strategies.

In this regard Yuni (2018) mentions that adults of
middle age and early old age tend to hold favora-
ble beliefs about study, maintaining an individua-
listic view of learning and promoting the recog-
nition of their abilities. Therefore, it is possible
that they perceive themselves as students that had
have good learning strategies throughout their
life, which is consistent with the position of Vi-
ves-Varela (2014) who claims that students who
are perceived as self-regulating are aware of how
they learn strategically.

There are two important actions to carry out:
first, emphasize and strengthen the beliefs of the
older group on their own abilities in addition to
promote collaborative learning and the use of te-
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chnology; second, encourage young people to de-
velop an optimal level of self-knowledge. This is
relevant since it is likely that they are confronted
with a scenario of online study for the first time.

Concerning variables influencing desertion of
online education, Herrero, Merlino & Ayllon
(2014) mentioned the difficulties of time ma-
nagement of individuals who have family obli-
gations, such as parents. These personal factors
tend to be deciding to choose online education to
continue their studies, but they are also elements
that affect academic performance. This is partia-
lly confirmed by the found data, since, despite
being a small group, divorced students—mostly
women—reported higher levels of learning stra-
tegies. This has called to our attention that they
are good managers of their time and environment
and therefore the dedication to study, while ma-
rried and unmarried students showed levels be-
low the divorced.

To make the comparison of averages by genera-
tion, we found that levels of self-regulated lear-
ning reported increased with each generation;
the lowest average evaluated during the first se-
mester (2017-1) and the highest during 2018-1,
with similar values to the last evaluated semester
(2018-2). 'The significant difference between the-
se generations can be found especially in the area
of learning strategies. Noting that the ages do
not differ significantly between generations was
discarded this as an influential variable. We also
found a slight increase of unmarried students,
while married students decreased; a slight diffe-
rence of little significance. There has been specu-
lation about the proximity of every generation to
the use of internet tools for learning and everyday
life; however, these factors are not input as part of
our data to establish the correlation since instru-
ments to measure them have not been implemen-
ted for the level of knowledge, management and
use of technologies in this population. However,
it may be relevant in a later evaluation since it is a
variable that Camacho, Gomez & Pintor (2015)
say stands out as crucial for achieving good per-
formance of an online, adult undergraduate stu-
dent, especially for the management of informa-
tion, communication, time management and the
basic use of the platform.

In conclusion, online students with an avera-
ge age of 32 years, mostly women (70%), have
high levels of motivation and learning strategies,
which are important factors of self-regulated
learning. Specifically, women have higher levels
of self-regulated learning than men, whereas di-
vorced students and students over the age of 37
reported higher levels of learning strategies. The
most recent generations show higher levels of or-
ganization, seeking help and time and environ-
ment management, as part of learning strategies.

Among the contributions, we can highlight the
use and adaptation of the Ramirez et al. MSLQ
(2013) to a context of online study. Curione
& Huertas (2012) cited online study as an area
that had not yet been taken into account on the
MSLQ. It was decided that rather than increa-
sing scales, TIC-related items be slightly amen-
ded to correspond to digital materials, an online
platform, and the asynchronous time to cover the
scenarios facing the population that participated
in this study so that the learning situation was
contextualized. However, it is important to re-
view some aspects of the instrument to improve
its reliability on the motivation scale.

The results of this study can benefit new online
students entering the system by providing the
opportunity to influence those elements that
benefit or restrict the student’s levels of self-re-
gulation. On these strategies Escanés, Herrero,
Merlino & Ayllon (2014) suggest that university
institutions take into consideration the imple-
mentation of the commitment of the teaching
staff, a tutoring plan, content generation, and
its professionalization and relevant curricula
for students and motivation and social integra-
tion of the student population at the university.
This is consistent with the proposal of De Smul,
Heirweg, Van Keer, Devos & Vandevelde (2018),
who suggest that it is important to evaluate and
train teachers so that they can foster the develop-
ment of self-regulation of students.
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ANNEX

Informed consent prior to entering the MSLQ
instrument used in the online mode.

EVALUACION PSICOLOGICA 2018-2

Evaluacion emocional para conocer el perfil psicologico de los parficipantes.

El objetivo de la evaluaciin es conocer su perfil emocional. La evaluacidn estd compuesta por 4 instrumentos de autoinforme
que estan orientados a indagar aquellos aspeclos que la invesligaciin ha demostrado que son importantes abordar,

Le tomara entra 30 a 45 min,

Los participantes seleccionados se les invilara, en una segunda etapa del proyecto, a recibir consejeria psicologica de forma
gratuita.

Aspectos éticos y confidencialidad de los datos:

- Todos los participantes seran voluntarios que hayan dado su consentimiento informado para participar en e estudio.

Atodos los participantas elegibles se las dara informacion oral v escita sobre &l estudio. Los participantas pusden abandonar el
estudio en cualguier momento sin necasidad de dar ningan tipo de explicacion y sin que sufran ningun tipo de perjuicio por ello.
La seleceion de los participantes se realizard de acuerdo a la evaluacion dlinica realizada por personal calificado.

El protocelo de evaluacion se compone de instrumentos estandarizados que no suponen riesgos para los participantes.

Mo se realizaran informes para terceros ni se cederan los datos de la evaluacidn, del posible tratamiento ni da los saguimientos
derivados de la intervencion. Todos los datos permanecerdn bajo el anonimato y seran tratados Onica y exclusivamente con
fines de investigacion. Los datos personales serdn custodiados y prolegidos

CONSENTIMIENTO INFORMADO*

A través de este decuments, certifico que he sido informada/a con la clandad y veracidad debida, respecto a la evaluagién
psicologica pertenaciente a la Facullad de Esludios Superiores |zlacala de la Universidad Nacional Autdnoma de México, en el que
5@ responderan seis escalas de autoinforme, con el objetivo de conocer tu perfil emocional y poder brindarte en mediano plazo un
apoyo psicoldgico gratuito. Estoy de acuerdo en participar en la investigacion, dejando claro que se respetara la busna fé, la
confiabilidad y confidencialidad de la informacién por mi suministrada, sin mencionar mi nombre en cualquier reporte o presentacion
nue se redlice con los resultados oblenidos de la mencionada investigacion. Para cualquier duda o aclaracion, comunicarse con la
responsable del proyecto, Dra. Anabel de la Rosa Gomez al correo anabel_ delarosa@ired .unam.mx.

- |
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ABSTRACT

The online tutor’s perspective on their knowledge concerned with the subjects they teach in a fully
online university education program was analyzed, from the Technological Pedagogical Content
Knowledge (TPACK) model, which includes seven dimensions. A Likert TPACK scale was used,
which was adapted to the activities of the tutor in a virtual classroom in a university training pro-
gram. Two hypotheses were tested considering two predictors, the training received and the time
dedicated to online tutoring activity (considered as the number of hours hired at the institution). It
is a cross-sectional study with an intentional sample, in which 50 online tutors participated volunta-
rily. The results show acceptable reliability in all dimensions; the general average of the group was of
129, with a minimum score of 33 and a maximum of 155. In the Content Knowledge dimension:
70% of the tutors say they strongly agree to possess it. In the other dimensions, their answers osci-
llated between the options, strongly agree and agree. The statistical test indicates that the training
(online or mixed) is not associated with the perceived knowledge, since the time dedicated to online
tutoring is directly proportional associated to the perception of knowledge (Mann-Whitney z = -
2.741, n = 34, p. = .000). This result is consistent with other studies. It was also identified that in the
dimensions related to technological knowledge the differences are more significant.
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Online tutor’s knowledge in a Mexican public university: TPACK Model

RESUMEN

Fue analizada la perspectiva del tutor en linea sobre sus conocimientos delimitados a las materias
que imparten en una formacién universitaria totalmente en linea, desde el modelo Conocimientos
Tecnoldgicos Pedagégicos y de Contenido (TPACK) que contempla siete dimensiones. Se emple6
una escala tipo Likert TPACK que fue adaptada a las actividades del tutor en un aula virtual en un
programa de formacién universitaria. Se probaron dos hipétesis considerando dos predictores, la
formacién recibida y el tiempo dedicado a la actividad de tutoria en linea (considerado como el nu-
mero de horas contratadas en la institucién). Es un estudio transversal con una muestra intencional,
participaron voluntariamente 50 tutores en linea. Los resultados muestran una confiabilidad acepta-
ble en todas las dimensiones; la media general del grupo fue de 129, con una puntuacién minima de
33 y una maxima de 155; en la dimensién Conocimiento de Contenido, el 70% de los tutores dice
estar muy de acuerdo con poseerlo; en las demds dimensiones sus respuestas oscilaron entre las op-
ciones muy de acuerdo y de acuerdo. La prueba estadistica indica que la formacién (en linea o mixta)
no se asocia con el conocimiento percibido, en tanto que el tiempo dedicado a la tutoria en linea se
asocia de manera directamente proporcional a la percepcién del conocimiento (Mann-Whitney z=-
2.741, n=34; p.= .000). Este resultado coincide con otros estudios. Asi mismo se identificé que en

las dimensiones relativas al conocimiento tecnoldgico las diferencias son mds marcadas.

Palabras Clave: Tutor en linea, conocimientos docentes, TPACK, Educacién a distancia.

INTRODUCTION

Online education is an increasingly important
for university education, where the professor is
often identified as a tutor, responsible for accom-
panying the student is learning through different
activities. This process of accompaniment is to
coordinate the learning activities, develop tea-
ching activities, supervise the student’s activities,
develop didactic planning, and provide cogniti-
ve and socio-affective aid to the students in both
group and individual settings.

To perform these activities, the tutors mobili-
ze their knowledge about discipline, profession,
the specific objectives of the subject, the variables
that affect the learning of the student (cogniti-
ve, affective and social), teaching strategies, and
the technological tools available (Chang, Shen &
Liu, 2014) Cole, Shelley & Swartz, 2014; Goold,
Coldwell & Craig, 2010; Kopp, Matteucci &
Tomasetto, 2012; Matteucci et al., 2010; Bar-
ker, 2002; Berge, 1995; Garcia-Aretio, 2001;
McPherson & Nunes, 2004; Goodyear, Salmon,
Spector, Steeples & Tickner, 2001; Guasch, Alva-

rez & Espasa, 2010).

There are differing perspectives as to what it
means to be an online tutor. Some studies address
two important requirements of the online tutor:
being experienced and knowing how to guide the
student through online learning (Chang, Shen
& Liu, 2014; Matteucci, et al., 2010; Kopp,
Matteucci & Tomasetto, 2012; Gorsky & Blau,
2009).

Studies indicate that experience influences the
performance of the online tutor. In general, it
has been found that there is a direct relationship
between this variable and the number and diver-
sity of activities in the virtual classroom. We re-
fer to “experience” in a general way; we have not
analyzed specific qualities associated with the ex-
perience of the tutor, for example, their training,
and their experiences as a student in a virtual
classroom, time spent, etc.

Most studies are oriented to analyze online tutor
performance to in a somewhat prescribed way,
i.e., stating what has to be done according to the
technological resources and institutional policies,
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or discussing the tutor’s performance, focusing
on theoretically relevant variables such as coope-
rative learning or roles that the tutor must fill.
However, the information provided by studying
these factors in this way is an external and partial
view, which does not consider the perspective of
the tutor.

In contrast, other studies (Swinglehurst, Russe-
I, & Greenhalgh, 2008;) McPherson & Nunes,
2008; Rodriguez-Hoyos & Calvo, 2011) have fo-
cused on analyzing what the tutor thinks about
their online activity and have reported important
findings. For the tutors, it is necessary to consider
the existence of crucial aspects of online educa-
tion: dedicating more time to plan and develop
mentoring strategies, having an educational mode
according to the model, and considering the cha-
racteristics of individual students rather than the
idealistic student. It is important to them that
they are involved in decisions about their trai-
ning process and use the different educational
technological resources available. They also value
peer learning, and the possibility of experiencing
being an online student themselves (Benson &
Brack, 2009) Guasch, Alvarez & Espasa, 2010;
Macdonald & Poniatowska, 2011; Gregory &
Salmon, 2013).

Self-analyzation gives the tutor access to knowle-
dge that would not be gained from an external
look. We can understand their role as an educa-
tional agent who reflexively chooses their inte-
raction style in the virtual classroom (to develop
an educational design and propose the use of re-
sources or provide feedback to students), rating
their needs of training. In this regard, the Koehler
& Mishra (2005) model about TPACK presents
evidence of a systematic alternative to address the
skills of online tutors from their perspective, and
uses their experience as a variable, which affects
their performance in the classroom.

Using the TPACK model, our objective was to
analyze the relationship between the online tu-
tor’s experience and their perspective of their
knowledge; specifically regarding subjects taught
at an online university. “Experience” is defined as
previous training and the amount of time they
have been an online tutor. The hypothesis differs

depending on the mode of the training they have
had (online or mixed) and for time spent tutoring
online (contracted time).

The TPACK Model

This section describes conceptual references of
the TPACK model and different alternatives to
assess the dimensions of the model. The TPACK
was developed to describe the basis of the ability
of teachers to teach effectively using technology.
Various studies (Harris, Phillips, Koehler & Ro-
senberg, 2017; Voogt et al., 2013) have allowed
researches to understand the differences between
teaching in a face-to-face classroom and in virtual
environments.

The TPACK is based on Shulman’s proposal (1986)
about the organization of the tutor’s knowledge
influencing decision-making in the classroom re-
garding what, with what, and how to teach. Shul-
man proposed to unterstand the teacher’s thou-
ght process and knowledge and examine whether
their methods were effective. His main concern
was to make sure teachers were properly trained
to translate knowledge within their domain into
pedagogical contexts. In his model, he proposes
to examine the interaction between teaching con-
tent and the teaching process. He defines various
categories of knowledge, including the technology

component, which are adopted and extended by
the TPACK (see Figure 1).

Technological
Pedagogical Content
Knowledge
(TPACK)

Tecmiotet  rogmonpen X Tepotn
Knowledge H?'FP?] ge Knowledge
(TPK) (TCK)

Content
Knowledge
(CK)

Pedagogical
Knowledge
(PK)

Pedagogical
Content
Knowledge
(PCK)

Contexts

Figure 1. TPACK Model
Source: Mishra & Koehler (2011) www.tpack.org
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The definitions of each of the components of the
model of Schmidt et al., (2009, p.125) are the fo-

llowings:

* Pedagogical Knowledge (PK): The methods
and processes of education, including knowle-
dge about classroom management, assess-
ment, the development of the academic curri-
culum and student learning.

* Content Knowledge (CK): The knowledge
about the specific topic that is learned and
taught, and how it differs from others by its
nature.

* Technological Knowledge (TK): Describes
the knowledge about different technologies,
from as basic as a pencil and paper to digital
technologies like the internet, videos, interac-
tive boards, and computer programs.

* DPedagogical Content Knowledge (PCK):
Points to the relationship between the tea-
cher’s knowledge and best pedagogical techni-
que; unique by nature.

* Technological Content Knowledge (TCK):
Reference to the knowledge of how technolo-
gy can create new representations for specific
content. With a specific technology, the tea-
cher can transform the students’ understan-
ding of a concept.

* Technological Pedagogical Knowledge (TPK):
Considered the knowledge of how various te-
chnologies can be used to transform educa-
tion.

e Technological Pedagogical and Content
Knowledge (TPACK): Considered the
knowledge required by teachers to integrate
technology into their teaching. Teachers have
an intuitive understanding of the complex in-
teraction between the three basic components
of knowledge (CK, PK, and TK) and teach
the content properly using pedagogical me-
thods and technologies.

Different work has been derived from this model,
some specific to the online tutor and some related
to teachers who adopt technology to teach. Sch-
midt et al., (2009) developed a scale of self-eva-
luation that derives from the belief that effective
integration of technology in education depends
on the content and pedagogy. The teacher’s tech-

nological experience must be specific to the con-
tent. The purpose was to measure the self-assess-
ment of teachers in training of the seven domains
included in the TPACK model. The scale consists
of 47 items, Likert-type with five response op-
tions. The sub-scales showed indexes of reliability
Alpha in a range from .75 to .92. The correlations
were statistically significant, leading the authors
to conclude about the qualities and strength of
the scale.

Cabero (2014) directs a project that adds empi-
rical evidence to the TPACK model in the Spa-
nish-speaking population, using a Spanish adap-
tation of the scale developed by Schmidt, et al.
(2009). The results show that the knowledge of
teachers is an important element to plan training
and impact educational practice. The results also
show that experience is an important element
because it showed that teachers with experience
performed better than teachers in training. The
instrument is composed of 73 items; 58 of which
collect information on the different dimensions
of the TPACK model, individually and on inte-
ractions. Other items address different content
with similar redaction, for example, in knowledge
content dimension one item says, “I have enough
knowledge about science,” and added other simi-
lar items for math, social studies and literacy. The
other 11 items are related to the value teachers
assign to TPACK for its training abilities. The rest
requests sociodemographic information. Reliabi-
lity indexes of each of the dimensions that made
the questionnaire were: TK Alpha = 0 906; CK
Alpha = 0, 885; PK Alpha = 0 951; PKC Alpha =
0 787; TKC Alpha = 0 834; PCK Alpha = 0 912;
TPACK Alpha = 0.899.

Research on the TPACK model focused specifica-
lly on the online tutor. Different approaches have
been used including qualitative interviews, focus
groups, and observations.

The work of Cowan, Neil & Winter (2013) shows
how it is possible to get methodically closer to
the educational practice of the tutor online from
the tutor’s view, but also through a theoretical
perspective that allows researchers to explain that
vision. They used focus groups and interviews.
The basis of his research is connectivism, but they

ISSN 2313-7878. Hamut’ay 5(2). July-december 2018. pp. 21-31

24



Diana Natalia Lima Villeda y Rosa del Carmen Flores Macias

categorized the knowledge, which emerged from
their data with the TPACK mode. Online tutors
indicate that the key elements to focus on when
developing a curriculum that utilizes technology
are: tutor, learning, history of the student and the
technology to be used. In addition, they say that
the way the learning process is facilitated is more
important than the content of a course.

The study of Benson & Ward (2013) illustra-
ted online tutors’ profiles with graphic models
that showed how their level of content knowle-
dge, pedagogical knowledge, and technological
knowledge were integrated in an idiosyncratic
way and characterized their practice. They per-
formed interviews and non-participant observa-
tion to create individual profiles of the skills of
three online teachers, who were chosen for their
focus on using technology to teach. Each teacher
chosen had post-graduate studies in their subject
area (content knowledge), at least three years of
experience teaching online—showing mastery of
the LMS (learning management system)—and
focused on the use of technology to facilitate tea-
ching and learning. A relevant result is that two of
the three tutors, who had between five and seven
years of experience, mentioned that their profes-
sional skills were related to the use of technology.
They showed greater technological and content
knowledge than pedagogical knowledge, and de-
monstrated low levels of integrated knowledge,
for example, PCK and TPACK. The other tea-
cher, who had four years of experience as an onli-
ne tutor, had no actual training as an online tutor
and had never been an online student, but also
showed TPACK integration, with a greater pre-
sence of PK and CK than the other two teachers,
but a lower level of TK. Benson & Ward (2013)
concluded that the tutors who are able to expli-
citly express their understanding and application
of pedagogical knowledge are more likely to de-
monstrate the integration of the TPACK.

Anderson, Barham & Northcote (2013) determi-
ned the degree to which the elements of different
types of knowledge within the TPACK model
is evident within the practices of teachers who
participated in the study. The teachers selected
were online tutors who had participated in trai-
ning sessions at the University. The 15 teachers

selected specialized in the following areas: music,
communication and information technologies,
marine biology, cultural studies, physiotherapy,
nursing, architecture, pharmacy, and indigenous
studies. They conducted semi-structured inter-
views; the results of which indicated that the
three main components (TK, CK and PK) of
the TPACK were represented in the participant’s
answers, the most frequent of which were TK
and PK. The answers indicated that participants
showed awareness that the content was not the
main focus of the lessons, but instead focused on
pedagogical aspects and significant use of techno-
logy. Another relevant result was the emergence
of different combinations of TK with the other
elements. Researchers reflect on how the online
tutors educational practice is fully linked with
the use of technology.

Anderson, Barham & Northcote (2013); Benson
& Ward (2013) analyzed interviews with online
tutors using categories from the TPACK model.
Through interaction with the participant, both
studies showed the presence of their knowledge
of each element. Anderson et al. found that TK
and PK were more frequently observed than CK.
For his part, Benson & Ward concluded that the
tutors who are able to explicitly express their un-
derstanding and application of PK are more li-
kely to demonstrate integration of TPACK. An-
derson et al., (2013) as well as Cowan, Neil &
Winter (2013) mentioned that, for online tutors,
the content is not important, but the pedagogical
methods for teaching the content are.

MATERIALS AND METHODS

Participants

The sample type is intentional, not probabilis-
tic (Harrison, 2013). 50 online tutors volunta-
rily participated. The sample constituted 35%
of the population of tutors in a university trai-
ning program of psychology, part of the Sistema
de Universidad Abierta y Education a Distancia
(SUAYED) (Open University System and Distan-
ce Education) in the Facultad de Estudios Supe-
riores Iztacala (Superior Studies Iztacala Faculty)
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belonging to the Universidad Nacional Auténo-
ma de Mexico (UNAM) (National Independent
University of Mexico). They were chosen because
they have the authority to adjust the educative
design of their courses, unlike other universities,
and unlike other tutors of the same institution.

They were 37 women, 13 men, between 25 and
50 years old. They all have fourth-level studies
such as specialty, master’s degree or doctorate.
They had been online tutors between one and
12 years within the SUAYED psychology depart-
ment. They work different hours per week; less
than ten contracted hours (24%), between ten
and twenty hours (14%), between twenty-one
and thirty hours (18%), and between thirty-one
and forty hours (44%).

Participants who did not have any type of trai-
ning in online education (6%); training in mixed
mode (32%) or completely virtual (62%).

Instruments

An adaptation of the instrument published by
Cabero (2014) was used. It is a questionnaire in
Likert scale style with five response options: SD =
strongly disagree, D = disagree; N = neither agree
nor disagree, A = agree; SA = strongly agree. The
steps for the adaptation of the instrument were

the following:

1. Select the original test questions. Cabero’s
version of the test has 62 questions cove-
ring socio-demographic data, TPACK model
knowledge, and questions designed to assess
how students perceive the teacher’s knowle-

dge. For the present study, we used only
TPACK-related questions.

2. Tailor the wording of the questions to the on-
line tutor. The items were modified to relate
to the online classroom. Questions related to
a specific subject were modeled to pertain to
that subject’s content.

3. Prepare the questions related to the socio-de-
mographic characteristics of online tutors.
Questions used pertained to professional
training, graduate and online education, the
time of recruitment to SUAyED psychology,
number of hours and type of modules mana-

ged (theoretical, applied, or mixed). Therefo-
re, all the items about sociodemographic data
of the instrument published by Cabero et al.
(2014) were eliminated.

4. Apply the questionnaire to virtual media. The
questions were put into a Google form for
accessibility, so that the online tutors could
answer and record their responses virtually.

5. Calculate reliability of the dimensions. In-
ternal consistency was measured using Cron-
bach’s Alpha coeflicient in order to determine
the behavior of the instrument in terms of
variability of the questions, with respect to
themselves and other questions (Reidl, Gui-
11én, Sierra & Jewel, 2002).

The adapted questionnaire included questions
specific to the objectives of the study (see the
questionnaire in annex 1). It consisted of 31
questions, which assessed seven dimensions. The
number of items and Cronbach’s Alpha value are
specified in table 1 for each dimension.

Table 1

Seven dimensions of the applied questionnaire, specifying
number of reagents and Alpha calculated for each dimen-
sion

Dimension Questions  Value
Technological Knowledge (TK) 7 a=.908
Content Knowledge (CK) 3 0=.949
Pedagogical Knowledge (PK) 7 0=.954
Technological Pedagogical Knowledge 6 0=.938
(TPK)

Technological Pedagogical and Con- 6 a=.939
tent Knowledge (TPACK)

Content  Technological ~Knowledge 1

(CTK)

Pedagogical Content Knowledge (PCK) 1

Type and Design

The study was a transverse, non-experimental
type (Garcia, Marquez & Avila, 2009). The hypo-
thesis of the study considered the relationship be-
tween two variables and the perspective of the on-
line tutor regarding how they implemented their
knowledge in the educational practice within the
online classroom, measured on the TPACK scale.
The two variables present were: their training ex-
perience (online and mixed), and tutoring time
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dedicated, defined by the amount of time emplo- ~ Table 2
yed by the institution. Descriptive statistical analysis for the seven dimensions

Dimension  TK CK PK PCK TCK  TPK  TPACK

Procedure Average  27.84 1374 2974 402 396 2552 247

We presented the project to the management of ~ Medan 85 3 4 4 BSB

SUAyYED Psychology; the Coordinator and Ma- Mode 28 15 3% 4 4 30 30
nager of the teacher-monitoring program. We gcta?/ri]:t?c:g 541 248 578 102 100 492 491
discussed the utility of the department’s results (SD)

for the institution. Minimum 9 3 7 1 6 6
Management agreed to invite their online tutors Maximum 35 15 35 5 5 % %
to participate in the study, specifying to the tea- Average (%)

chers that management in no way would bene- Stongly 337 713 48 485 356 34 36
fit from their participation in the study and that agree

their responses would not put their job in jeo- Agree 4“2 283 62 N4 46 40 &
pardy. It was explicitly stated that their participa- Neither 165 13 M7 71 148 16 14
tion was completely voluntary and that the results 3%:;&

be only used for research purposes. Disagree 54 0 05 08 28

Strongly 2.8 4 34 4 3.2

The link to the questionnaire was included in the disagree

invitation message. In was sent on three occa-
sions: May, August, and October 2017.

Note: The average percentage row shows percentages of
To analyze the data, we used the SPSS statistic responses to each of the dimensions by type of response.
package, version 21. TK = technological knowledge, CK = content knowledge,
PK = pedagogical knowledge, PCK= pedagogical content
knowledge, TCK = technological content knowledge, TPK
= technological pedagogical knowledge, TPACK = techno-

REsurrs
logical pedagogical content knowledge

We first showed the statistical analysis of the

descriptive data related to central tendency, dis- The percentage of participants who chose the

. « . . »
persion, and position (Vega, Garcia, Valencia option “neither agree nor disagree” fluctuates be-

& Hoover, 2009). Subsequently the inferential tween 7% and 16% chose and a very small per-
centage chose the “disagree” or “strongly disagree”

response. The categories that demonstrate the hi-
In general terms, the average score on the ques-  ghest amount of those options are related to TK.
tionnaire was 129 points, with a minimum of 33
and a high of 155, which corresponds to the total
score possible. The value of the first quartile was
121, of the second quartile was 134 and the third
quartile was 145.

analysis proved the hypothesis true.

The data obtained from the hypothesis test always
displayed a significance level of .05. The popu-
lation who exclusively had: online training (N =
16), joint training (online and face to face) (N =
31). The overall score was used as the main display.

Table 2 presents the descriptive statistics for the
HO: Online tutors who have had exclusively

online training are not perceived to have di-
ferent knowledge than tutors who trained in
mixed mode.

seven dimensions. Answers lean toward the po-
sitive side of the scale. Tutors chose high percen-
tages of the options “Strongly Agree,” meaning
that they agreed with the question’s statement. A

standout is the CK dimension, which presents a H1: Online tutors who have had exclusively

71.3% response of “Strongly Agree.” online training are perceived to have different
knowledge from tutors who trained in mixed
mode.
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The Mann-Whitney U test for independent sam-
ples indicates that the null hypothesis is accepted,
since a value of z = 28.500 with an associated sig-
nificance of .088 was obtained. The overall score
for the questionnaire does not differ according to
the type of training experience. For this reason,
we did not do the dimension comparison.

On the differences in the knowledge perceived ac-
cording to the time dedicated to online tutoring:
we considered the overall score on the instrument
and compared four groups: less than ten con-
tracted hours (N = 12), between ten and twenty
hours (N = 7), between twenty-one and thirty
hours (N = 9) and between thirty-one and forty
hours (N = 22).

HO: Online tutors are not perceived to have
different knowledge based on how many con-
tracted hours they work.

H1: Online tutors are perceived to have diffe-
rent knowledge based on how many contrac-
ted hours they work.

The Kruskal-Wallis test for more than two in-
dependent samples indicates that the research
hypothesis is statistically significant; therefore,
accepted. Differences were found in the overall
score depending on the time dedicated to online
tutoring (Kruskal-Wallis ji2 = 7.912, n = 50; P
= .048). Based on this data, it was decided to do
a different analysis that would identify between
which groups exist statistically significant diffe-
rences.

Factors within each group were compared to
each other. Statistically significant differences
in the overall scores between tutors were speci-
fically found between those with more than 30
hours and less than 10 hours (Mann-Whitney
z = - 2.741, n = 34;) P = .0006). For the group
of 30 hours [M = 135.95, SD = 12.71], for the
Group of 10 hours [M = 110.25 &amp; SD =
36.05]. Next, the dimensions analyzed yielded
statistically significant differences, mainly in te-
chnological knowledge concerning dimensions:
TK [Mann-Whitney z = - 2.332, n = 34;] [P =
018], TCK [Mann-Whitney z = - 2.437, n = 34;]
[P =. 018], TPACK [Mann-Whitney z = - 2.811,
n = 34;] [P =. 004] and PK [Mann-Whitney z
= - 2.484, n = 34;] [P =. 012]. The means and

standard deviations for groups with less than 10
contracted hours and the group with more than
30 hours contracted for each of the dimensions
are shown in table 3.

Table 3
Comparison of means and standard deviations in seven di-
mensions into two groups

Counted hours Lessthan 10  Between 30 - 40

Dimensions M SD M SD
Technological knowledge 2358 7.78 29.31 3.87
Content knowledge 191 435 1413 1.12
Pedagogical knowledge 2508 849 3127 362
Pedagogical content 341 124 422 92
knowledge

Technological content 32 1.05 413 .94
knowledge

Technological pedagogical 2233 7.83 26.72 2.60
knowledge

Technological pedagogical 2066 6.91 26.13  3.07
content knowledge

Note: Shows the nomenclature for the average with M and
standard deviation with SD

DiscussioN AND CONCLUSIONS

The objective of the present study was to analyze
the perspective of the online tutor about their
knowledge within the subjects they teach at an
online university, using the TPACK model. In
general, the findings identify that tutors percei-
ve their technological knowledge, pedagogical
knowledge, and content knowledge in a highly
positive manner, however, the findings also iden-
tified that the longer they spend tutoring online,
the greater their perceived knowledge is. This re-
sult is similar to that reported by Cabero et al.
(2014). CK, PK and TK were present such as in
studies of Benson & Ward (2013); Anderson,
Barham & Northcote (2013). However, there
is more commonality with the study of Benson
& Ward (2013) regarding PK and its manifesta-
tion in the articulation of each of the integrated

knowledge of TPACK components.

Online tutors expressed proportionally greater di-
sagreement in dimensions that involve technolo-
gy, specifically in TK and TPK. This data does not
match the claim of Anderson et al., (2013) about
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the obvious presence of the TK due to the nature
of the educational environment. In the present
study, the data on knowledge linked to the use of
technology could be understood as the need for
greater training; however, we should consider that
the ability to use a variety of technologies does
not necessarily result in their effective use to affect
teaching and learning (Benson & Ward, 2013).
The educational use of a technological tool inside
or outside of the virtual classroom responds to the
educational need of the didactic online tutor who
is interested in their students’ education. This
point will be analyzed more extensively in future
research.

Tutors with more time dedicated to online tu-
toring are perceived to have more knowledge in
comparison with the tutors who have fewer hours
in the institution. This study’s results concur with
other studies that indicate that the dedication to
mentoring online influences educational practi-
ce (Chang, Shen & Liu, 2014;) Gorsky & Blau,
2009; Kopp, Matteucci & Tomasetto, 2012; Ma-
tteucci et al., 2010), which suggests that the be-
nefits offered to the tutor by the institution can
influence their dedication to education.

To examine pedagogical knowledge, technolo-
gical knowledge, and content knowledge of the
online tutor, using the TPACK model is a way
to begin to identify and recognize their perspecti-
ve on knowledge, and their level of knowledge in
different areas, in order to detect which areas are
their strengths and which areas could use more
training.

The TPACK model enables researchers to un-
derstand these skills separately (PK, CK, TC) but
also in an integrated way (TPK, TCK, PCK and
TPACK), coinciding with the conclusions of Ha-
rris et al. (2017), who believe that the TPACK
model is a powerful tool for educators and re-
searchers, since it helps to better understand the
nature of knowledge, reasoning, decision making
and teaching processes.

In future work we must know how online tu-
tors build such knowledge in the light of their
experiences and reflections. It is desirable and
pertinent that we from approach online educa-
tion from the perspective of online tutors, using

qualitative tools to delve into the manifestation
of the knowledge of the tutors. The goal is to un-
derstand how to develop the ability to teach the
content of their subject, with the mediation of
the technological resources available in and out
of the virtual classroom so that the student will
achieve the expected learning.
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ANNEX

Instructions:

In the following questions, choose answer that most closely applies to you. Remember that there are no
right or wrong answers.

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

I solve my own technical problems on the
SUAYED Moodle platform.

I assimilate to technological knowledge easily.
I stay up to date on important new techno-
logies.

I often experiment with the technological
tools of the SUAyED Moodle platform.

I know how to use many different kinds of
technology (tools, applications, platforms,
software.

In the module that I chose:

I have the necessary technical knowledge to
use the SUAyED Moodle platform.

I have had sufficient opportunities to work
with different technologies.

I have enough knowledge about the content
of my module.

I know how to apply versatile ways of thin-
king in accordance with the contents of my
module.

I have various methods to develop my
knowledge about the contents of my module.

I know how to evaluate the performance of
students on the platform.

I know how to adapt my teaching to what
students understand or dont understand at
all times.

I know how to adapt my teaching style to
accommodate students of different learning
styles.

I know how to assess students’ knowledge in
different ways.

I know how to use a variety of teaching stra-
tegies in the classroom.

I'm aware of the most common successes
and errors that students do in relation to their
comprehension of the content.

I know how to organize and maintain the
classroom dynamics.

I can select effective teaching approaches to
guide the thinking and learning of the stu-
dents in my module.

I am familiar with technologies (on and off
the platform) that I can use to understand

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

and develop content on my module.

I know how to select (on and off the plat-
form) technologies that support the strategies
of teaching for a specific topic.

I know how to select (on and off the plat-
form) technologies that improve the learning
of students in a certain subject.

My training as a teacher has made me reflect
more carefully about the ways in which te-
chnology can influence teaching approaches
employed in the classroom.

My training as an online tutor has made me
think more carefully about the ways in which
technology can influence teaching approa-
ches employed in the classroom.

I think critically about how to use technolo-
gy (on and off the platform) in the classroom.

I can adapt the use of technologies (off the
shelf) on which I am learning to different tea-
ching activities.

I can adapt the use of the technologies on
which I'm learning (Google drive, Google
Hangouts, Skype and other applications out-
side of the platform) to different teaching and
learning activities.

I master topics related to my module con-
tent, technologies, and teaching focus.

I know how to select technologies for use
in the classroom (on and off the platform)
that enhances how I teach and what students
learn.

I know how to use teaching strategies to
combine content, technologies, and teaching
approaches that I've learned.

I can guide and help other tutors to coor-
dinate the use of content, technologies and
teaching approaches in the same module.

I can select (off the platform) technologies
that improve lesson content.

ISSN 2313-7878. Hamutay 5(2). July-december 2018. pp. 21-31

31



hitp:/frevistas.uap.edu. pelojs/index.php/HAMUT /index

~ 1 / Biannual Scientific Journal
Y | Coordination of research and extension scientific-technological (CIECT-DUED).
University Direction of Distance Education-ALAS PERUANAS UNIVERSITY

ISSN: 2313-7878 DOI: 10.21503/hamu.v5i2.1619 Vol. 5(2). July-december. Hamut'ay 2018. Lima-Peru

Active participation and evaluation of the didactic materials in
success / failure academic in Distance Education

Participacion activa y valoracion de los materiales diddcticos en el éxito/fracaso académico
en educacion a distancia

Segundo Agustin Garcia Flores!
hteps://orcid.org/0000-0001-8587-3211

Universidad Alas Peruanas, Peri

Received: 07-01-2018
Accepred: 11-19-2018

CrTATION

Garcia, S. (2018) Participacién activa y valoracion de los materiales diddcticos en el éxito/fracaso
académico en educacién a distancia. [Active participation and evaluation of the didactic materials in
success / failure academic in Distance Education] Hamut ay, 5 (2), 32-45.
http://dx.doi.org/10.21503/hamu.v5i2.1619

ABSTRACT

Quality professional training at the level a distance program demands having a report on the in-
fluence of active participation and the students’ perception of the didactic materials on the academic
success / failure of students at Alas Peruanas University. Therefore, the objective was to analyze such
influence in the final grades of a subject, while the hypothesis was that these variables positively in-
fluence the academic success / failure. This is a basic correlational research with a non-experimental,
cross-sectional design. The method is hypothetic-deductive. The sample consisted of 153 students
of the 2016-1II semester. The logistic model applied in the hypothesis testing has the capacity to co-
rrectly classify 68,6% of the analyzed cases. Cut-off value 0,5. The Hosmer and Lemeshow test for
the model has a chi square = 0,159, gl = 1 and p-value of 0,690. For a = 0,05, it is evident that the
model has a good data adjustment. The obtained results confirm a significant influence on the final
grades of the subject in terms of the active participation variable, with CI for Exp (B) from 1,460 to
32,962; as well as the positive perception of the digital material available on the Blackboard platform
and the printed materials received, with CI for Exp (B) from 1,772 to 82,55.

Keywords: Active participation, assessment of didactics materials, academic performance, distance
education.

RESUMEN

La formacién profesional de calidad en el nivel de educacién a distancia requiere tener un reporte de
la influencia de la Participacién Activa y la Valoracién de los materiales didécticos en el éxito/fracaso
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académico de los estudiantes de la Universidad Alas Peruanas. Por ello, el objetivo fue analizar dicha
influencia en las calificaciones finales de asignatura, siendo la Hipétesis que dichas variables influyen
positivamente en el éxito/fracaso académico. La investigacion es de tipo bésica, de nivel correlacio-
nal. El disefio es no experimental, transversal. El método es hipotético-deductivo. La muestra estuvo
compuesta por 153 estudiantes del semestre 2016-11. El modelo logistico aplicado en el contraste
de hip6tesis tiene una capacidad de clasificar correctamente al 68,6% de los casos analizados. Valor
de corte 0,5. La prueba de Hosmer y Lemeshow para el modelo tiene chicuadrado = 0,159, gl = 1
y p-valor de 0,690. Para a = 0,05, se evidencia que el modelo tiene un buen ajuste de datos. Los
resultados obtenidos corroboran una influencia significativa en las calificaciones finales de asignatura
por parte de las variables participacién activa, con IC para Exp(B) de 1,460 a 32,962; asi como de
la valoracién positiva del material digital disponible en la plataforma Blackboard y los materiales
impresos recibidos, con IC para Exp(B) de 1,772 a 82,55.

Palabras Clave: Participacién activa, valoracién de material diddctico, Rendimiento académico,

Educacién a distancia.

INTRODUCTION

In education, the measurement of learning is a
key element for the quality of the education ser-
vice. (Zambrano, 2016). In this regard, there are
studies on measurement of learning outcomes
and their associated factors, as referred to by Arri-
bas, 2014; Vergel-Ortega, Martinez-Lozano &
Zafra-Tristancho, 2016. Expectations, skills and
performance of students in distance education
were studied by Herrador & Herndndez, (2013);
Ramos, Rodrigues, Gomes & Silva, (2014); Au-
candela & Eugenia, (2016). On the other hand,
Gomez (2016) studied the essential actions that
must be deployed to learn and the experiences
of students with the technological platforms and
their relationship with academic achievement in
the first year of study in university systems of vir-
tual education.

For Davila, Garcia-Artiles, Perez-Sanchez &
Go6mez-Déniz (2015), the positive assessment
of available material that the student may have
is one of the variables, which could determine
academic performance. For this, they used an
asymmetric logistic regression model to explain
that the probability of passing a course increases
if the student believes that the available material
is adequate for supplementing the subject. Howe-
ver, these studies did not address, for example, the

student’s participation in tutoring or in a virtual
classroom.

On the other hand, low attendance at tutoring
sessions, a small number of queries, and little par-
ticipation in the forums and blog have been ob-
served in the teaching practice of administration
and international business students in Distance
Education (DE) and the operative subject Inves-
tigation. However, the students do watch the te-
lematics tutoring videos. They also print supports
and carry their text.

On the other hand, they have low grades in
exams. This allows the presumption that the aca-
demic success or failure in (DE) could be rela-
ted to the interaction that students develop with
their tutor and teaching materials. This is why
the situation to improve administration and In-
ternational Business (AIN) in the Direccién Uni-
versitaria de Educacién a Distancia (DUED) at
Universidad de Alas Peruanas (UAP) consists in
the lack of reports about how the participation of
the students in tutoring or the virtual classroom
relate and enable satisfactory academic perfor-
mance (AP), in particular on the subject of Ope-
rative Investigation. Also, are the lack of relevant
information in relation to the assessment of the
teaching materials from the student, and the cu-
rrent state of these materials (both printed and
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digital), adequate for their autonomous learning?
Is the student’s interaction with the text sufficient
to develop their academic work with support of
readings available in in virtual classroom? The-
se aspects are considered important in academic
performance in DE.

Thus, the following problem arose: How does ac-
tive participation and assessment of the teaching
materials influence the academic performance of
students of the subject of Operative Investigation
(OI) in the major of Administration and Interna-
tional Business in the distance education mode in
the Universidad Alas Peruanas?

The objective is to determine the influence that
active participation and assessment of teaching
materials had on academic performance in dis-
tance education mode, the hypothesis being:
Active participation and assessment of teaching
materials have a positive influence on the acade-
mic performance of the students of Operative In-
vestigation, in the major of Administration and
International Business in the mode of distance
education in the Universidad Alas Peruanas.

Active participation in tutoring

Active participation as a process develops wi-
thin the framework of a set of activities, which
constitute an academic work. The participation
level of a student depends on their characteristics
and motivation to learn. Therefore, to support
the learning process in DE the teacher-tutors
have an important role (Fernandez-Jimenez, Me-
na-Rodriguez & Tovar - Hurtado, 2017), since
they assume the responsibility of planning and
designing learning activities that generate active
participation of the students, through the develo-
pment of works to be discussed in groups, group
work, participation in face-to-face sessions, etc.,
in the context of student-centered learning.

The tutor must control the content of the sub-
ject and evaluation strategies; necessary techno-
logical skills and sufficient respect to the virtual
environment develop their role. In addition, they
must be counselor and guide in order to avoid
the isolation and loneliness of the student in this
mode so that it promotes self-regulated learning.

(Fernandez-Jimenez et al. 2017, Garcia-Barrera

2016, p.4).

Tutors promote a collaborative environment and
have the ability to motivate and educate the stu-
dent. In addition, permanent interaction between
tutor and student motivation powers the learning
process, even more if in practice the tutor makes
evident their accompaniment and monitoring of
the activities of the subject, through the resour-
ces of the Virtual Classroom. (Mora & Bejarano,
2016).

Thus, to efficiently perform their role, the tutor
must undergo a training process in the theoretical
foundations of distance education. In this way,
the skillset and teaching competencies are put
into practice in the didactic, technical and psych
affective domains during virtual or face-to-face
tutoring, allowing students to identify additional
information required for a complete understan-
ding of the contents and good development of
the academic work (Ruiz & Davila 2016).

On the other hand, the tutor provides pedago-
gical support to complete unclear areas in the
development of content. Therefore, aspects that
should be considered are conceptual, procedu-
ral, attitudinal, and values aspects that allow the
knowledge to be delved into, using deductive and
inductive reasoning that helps them to solve pro-
blems, make decisions, be critical, and be creative.
That is to say, the pedagogical practices of the tu-
tor complemented by the use of the technological
competencies are an important component that
will help the student’s achievement in learning, as
agreed upon by Ruiz & Ddvila (2016).

In addition, the tutorial action is a relevant strate-
gy (teaching, guiding and training) to help allow
the student adapt to University life (Sdnchez &
Rosales, 2016); and, consequently, to work on
their professional project. That is to say, it is an
element that helps to avoid University failure
and/or desertion, which is high in DE, according
to Fernandez-Jimenez et al. (2017).

The tutorial dynamics generates spaces not only
for collaboration, but also encourages social rela-
tions where students show their affections, emo-
tions, expose common problems in the academic
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and personal life, and support each other by sear-
ching for solutions which makes them involved
protagonists of their learning.

The experience of student in the DE is distinctive
according to advances in their formative process.
That is to say, at first it was perceived that tuto-
ring and interaction are for support, coexistence,
and companionship; while the latest perception is
that communication and mentoring is a medium,
and they report negative aspects such as absence
and authority, among others (Sanchez & Rosales,
2016).

In that line, we understand that in DE, participa-
tion in tutoring occurs when students pose ques-
tions about the subject to be discussed, exchange
information between them, or engage with issues
of common interest in the tutorial telematics or
face-to-face session.

Active participation in virtual classroom

DE has led to teachers being obligated to use and
apply as educational resources all the technologi-
cal tools that are available on the platform that is
part of the virtual classroom, with the purpose of
making the offer to students to actively partici-
pate in all of their professional training, so these
tools will be described in detail.

Blackboard Collaborate provides Virtual Class-
room (VC), understood as the space where
contents and activities are customized, student
progress is tracked, and the tutor adapts tutorial
sessions to different levels of learning; that is to
say, an environment similar to conventional for-
ms of communication can be created. The VC has
advantages and disadvantages (Aguilar, 2014). It
also stands out because it incorporates the key in-
formational, educational, experiential, and com-
municative dimensions of the teaching-learning
processes (Flores, 2012, p.122 cited by Aguilar
2014).

Thus, In Blackboard Collaborate the communi-
cative interaction between students and teachers
from DE occurs through the technological re-
sources that are had during a web conference.
Through this, real-time communication through
audio, video, and data between the parties can be

done from anywhere, in addition to alerts to ask
for participation in the virtual classroom, inte-
ractive digital whiteboard, and a stopwatch tool
for quizzes. In addition, in the Chat as a form
of synchronized written communication between
the tutor and the student or students, allowing
them to exchange opinions, ask questions, and
discuss concepts. This creates interaction between
the participants, which enhances the importance
of communicative interaction that occurs in the
teaching-learning process in virtual environments
(Montenegro, 20106).

The Blog. Tool of open communication where
graphics, audiovisual, or multimedia resources
on any topic in particular can be inserted. Larreal
(2015) discusses various definitions of this asy-
nchronous tool. The aim is that students share
their opinions and argue points of view on a hub
topic. That is to say, it is an element of learning
support not only for the videos that are publi-
shed (usually YouTube) but rather contributes
to the development of digital skills and greater
effectiveness in the work of tutoring, according
to Rodriguez & Fernandez (2017), basically it is
a space to promote the active participation of the
students and the interaction with the tutor and
fellow students, promoting the achievement of
the proposed objectives and especially the cons-
truction of knowledge on a subject (Jenaro-Rio,
Castano-Calle, Martin-pastor & flowers-Robai-
na, 2018; Ruiz & Davila 2016). Finally, the blog/
“has a positive impact on learning supporting
constructivist educational activities in a manner
which is cognitive and socially interactive.” (Cha-
vez, Del Toro & Lopez, 2017, p.48).

The Forum. It is defined as a shared, virtual or
physical space, in which several people meet to
exchange and gather ideas and experiences on one
or several subjects (Chavez, Del Toro & Lopez,
2017, p.49). In addition, which has the purpose
of maintaining an asynchronous or deferred par-
ticipation time around a common and specific
theme in common or any topical theme geared to
contribute to the objectives of the profile of the
graduate in a professional career. The minimum
condition to open the forum is participation
(production and reproduction).
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The types of Forums used in DE: Welcoming,
which allows the personal presentation of the
tutor and invites the student to express their ex-
pectations on the subject, of whose purpose is to
resolve specific issues of content and discussion
focused on the discussion of a hub topic. That is
to say, when the teacher-tutor plans forums, they
take into account aspects to the resolution of pro-
blems, to the contrast of ideas to the collective
thinking, to disseminate and communicate ideas
of interest of the group.

Among the benefits of the discussion forums
are: increase student participation and the deve-
lopment of critical thinking in higher education
according to Kutugata (2016). Being so, tutors
properly choose the subject to discuss, guide, give
feedback, and filter negative responses that threa-
ten the climate of learning; they stimulate the co-
hesion of the group (Carrasco, Carrillo, Bazley,
Vergara & Contreras, 2017); and they encourage
reflective, collaborative participation favoring in-
teraction between participants (From Lucas-San-
tos, 2017). The main concern is to know how
knowledge is constructed through the discussion,
i.e., what are the social and educational factors
in the process of learning in online forums. (To-

rres-Gordillo & Perera-Rodriguez, 2015).

To promote interaction, the teacher must plan
and structure the forums of discussion with
instructional activities, projects, or reports that
contribute to collaborative learning according to
the objectives and competences of the subject,
Kutugata (2016). Therefore, active participation
in forums implies that the student analyzes and
expresses his point of view or proposes topics of
discussion.

Active participation in virtual classroom is un-
derstood as that of the person (teacher or stu-
dent) who watches the video of the conference
room, access the forum, opens or reads a message
and sends a reply or a new one at the minimum.
Otherwise, it is important to plan activities that
encourage such participation.

Assessment of the teaching materials

In DE, the teacher adapts their teaching strate-

gies based on new technologies that provide plat-
forms like Blackboard Collaborate. Therefore, in
the case of DUED-UAD, they combine the uses
of two types of materials: Digital (new technolo-
gies) and print (conventional) according to Agui-
lar, Ayala, Lugo & Zarco (2014). These materials
help self-learning without support of a tutor, to
be used autonomously with the support of the
tutor and auxiliary or supplementation of other
materials, facilitating their learning to develop
skills and the formation of attitudes and values
(Barcelo & Ruano, 2014).

Likewise, teaching material attends to different
styles of learning through positive redundancy
including videos, web readings, and links, among
others. In other words, for the message to be un-
derstood, different channels are used to present
the information in a different way (Poveda, 2016).

Thus, when the teacher-tutor selects the digital
resources, they must ensure their relevance and
that they meet minimum quality requirements.
This implicates their contribution to the quali-
ty teaching-learning processes (Garcia-Barrera,
2016).

Regarding the printed material, it presents some
weaknesses as, for example, it cannot help stu-
dents understand the content by itself, it is diffi-
cult to promote feedback to questions; however,
it has the advantage of being self-sufficient, easily
accessible, and portable. As for the tutorial, this
contributes by motivating, guiding, and facilita-
ting the student’s approach to knowledge and to
interaction with the tutor.

In DE, digital materials are available, such as aids,
web graphics, readings, other multimedia for-
mats, etc., that support learning, to create copies
of documents, texts, (properly referenced) articles
that are not necessarily easily accessed by students
or information that is scarce. In addition, as su-
pport for the study to transmit and share exam-
ples, applications or casuistry that arises in each
subject. Finally, the student uses and leverages
them in order to complement and reinforce the
themes of the teaching units. According to Tran-
gay & Ruiz de la Torre (2018), teaching material
enables “that students have the opportunity to
develop their capacity for analysis and reflection,
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and that, supported educational platforms, pro-
mote their active participation in discussion spa-
ces and debate” (p.102). This highlights the im-
portant work of teaching tutors in the selection
and conduction of digital materials. They design,
operationalize, and develop educational strategies
based on the use of digital materials, as well as as-
sessing learning. Teaching tutors are supported in
the use of these materials as a means to promote
interactivity and creativity (Gallardo et al., 2017).
Digital materials and available web graphics must
stay active in a given period.

On the other hand, in the context of distance edu-
cation, the appreciation of materials by students
has to do with the satisfaction or lack thereof of
their real learning needs on a subject. That is to
say, if the utility and support that should be given
to the materials matches their learning objectives,
the student is involved in the proposed activities
and their autonomous learning.

Thus, the value that students give to the mate-
rial might be affected by the ease or difficulty as
an element of support in their academic work; as
well as wanting to look good with the institution.
For this reason, it is important to know the fac-
tors predictive of the satisfaction of students ac-
cording to Zambrano (2016).

For Garita-Gonzalez, Gutierrez-Duran & Go-
doy-Sandoval (2018), “...

importance that the written material continues

should evaluate the

having in this technological age, and as new
emerging technologies provide more usability
and motivation” (p.144).

The direct experience the student has with the
materials, compliance or lack thereof of previous
expectations, offered by the institution, as oppo-
sed to the real role played in their self-learning,
and how it is reflected in their grades is vital in
their assessment. They could therefore be satisfied
and assess in a positive way or feel dissatisfied and
issue a negative assessment to relate the difficul-
ties and shortcomings in the teaching materials
with the fact that it interfered with the construc-
tion of their knowledge and their learning (Gari-
ta-Gonzalez, et al., 2018, p.145).

As a result, this assessment helps to detect difficul-

ties in material that the institution must amend
in a subsequent edition.

Academic performance (AP) in distance
education

It is understood that learning happens from the
outside in, through interaction with others in
a dynamic of appropriation of the culture, but
above all in relation with the environment and
the support from others. Learning is a process of
knowledge construction from intersubjective ac-
tivity (mutual social interactions) and subjective
restructuring (as a process of internalization) (Po-
majambo, 2015, p.9).

Thus, in the context of distance education, stu-
dents strive to develop general and specific skills
needed to successfully conclude university studies
and for his later professional career. However, the
effort does not only guarantee success, but also
skills such as teamwork, problem solving, effec-
tive communication, data analysis, order, ethics,
self-esteem, and skills and attitudes that are fo-
rever more demanded by the labor market (Ga-
rita-Gonzalez, et al., 2018). For this reason, an
indicator approaches the knowledge of the results
of the performance and level of learning in stu-
dents: academic performance (AP).

AP as construct entails a limitation because it
responds to the educational model of each uni-
versity and in general to the university system.
Therefore, the assessment of AP depends on these
aspects mentioned.

This research considers the final grades as a crite-
rion of AP, linking summative evaluation and cer-
tification of the evaluation. Of interest is the im-
mediate performance related to success or failure,
in one academic period and in a subject. Imme-
diate performance refers to skills that the student
achieves their academic and/or tests that allows
them to pass a subject, remain in the subject, or
fail to enroll (Abarca, Gomez & Venegas, 2015).

In DUED-UAP, AP is understood as a result of
the curricular learning content in conceptual,
procedural aspects and attitude, expressed in sub-
ject scores. Thus, final qualification is obtained
with the qualification of two exams: a partial and
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a final. Each test has a weight of 30%; and qua-
lification of the academic work has a weight of
40%. The measuring scale is from 0 to 20. Thus,
the grades obtained represent more than just
performance on tests, they are also evidence of
achievements within educational experiences and
in a context that is mediated by technology (Ver-
gel-Ortega et al., 2016).

MATERIALS AND METHODS

Participants

The population is 1040 students enrolled in the
major of Administrative and International Bu-
siness in DUED-UAP in the 2016-II semester.
The calculation of the sample size was:

"= ZzpquN
E*’(N-1)+Z?peg

Where: N = population size, p = probability of
success or completion, q = probability of mistakes
or failure, E = level of precision = 0.05 and Z =

1.96 (95% confidence level)

Inclusion criteria: students of Administration
and International Business at DUED-UAP, who
enrolled in operative investigation and stay until
the end of the course.

Exclusion criteria: students who do not attend
the survey application or who do not adequately
fill the survey.

Initial sample: 281 students, 153 after applying
the exclusion criteria (45% men and 55% wo-
men). These students already exceeded half of the
time spent in the major in DUED-UAP and their
ages are on average 33 years for men and 30 years
for women.

Instruments

The instruments used were three for data collec-
tion: the first, a (01) questionnaire of performan-
ce of the student tutoring and virtual classroom in

the LMS (Blackboard Collaborate), composed of

six (06) dichotomous pre-coded closed questions.

In tables 1 and 2, the description of the items is
shown by each dimension of active participation.

Table 1
Description of the items by dimension active participation
in tutoring.

Dimension: Active participation in tutoring

1.Inthe a) | have communicated actively since the
weekly beginning of the tutoring.
tutoring, b) My colleagues pay attention to the tutor.

according c) | ask questions to clarify the topic or to
to you, what  motivate reflection.
is your per-  d) | participate in the activities proposed by the
formance or  tutor, involving myself with them, contributing
that of your ~ my ideas and opinions and seeking to carry
classmates? them out in the best possible way.
€) My companions provide a pleasant climate
(tolerance, respect and good treatment).
f) I have attended prepared for the tutoring; that
is, having reviewed the topics.
g) | contribute to the tutoring with additional
material and information.

Table 2
Description of the items by dimension active participation
in the virtual classroom

Dimension: Active participation in the virtual classroom

2. Through the virtual ~ Visualize the weekly video of the Conference
classroom, you usually, Room? If your answer is Yes ? Indicate:
often participate in: + How many times do you see a video of the
Conference Room?
* How many scheduled videos have you
visualized?

3. Through the virtual ~ Blog? If your answer is Yes ? go to the next
classroom, you usually, question.
often participate in:

4. During your stay on  a) Do you analyze the entries published
the blog: by the tutor, to explore contributions and
contributions for your learning?
b) Do you leave your comments on the
publication?
c) Do you review any video that the tutor
recommends for your learning?

5. Through the virtual ~ Forum of the course? If your answer is Yes
classroom, you tend to,  ? go to the next question.
often participate in;

6. During your stay in ~ a) Do you analyze the debates in the forum,
the forum: to explore contributions and contributions
for your learning?
b) Express your point of view on the
subject?
c) Do you propose discussion topics that
contribute to answering questions or giving
feedback on the issues?
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The second, a (01) questionnaire for the eva-
luation of the student with the digital teaching
materials such as printed, consisting of five (05)
questions: 02 dichotomous and 03 with a rating
of (1) Excellent, (2) Good, (3) Average and (4)
Not suitable. Tables 3 and 4 show the description
of the items for each dimension of the evaluation
of teaching materials.

Table 3
Description of the items by dimension estimation of digital
teaching materials

Dimension: assessment of digital teaching material
1. For the

a) Consult with your tutor?

development  b) Virtual library?

of your acade-  ¢) Didactics help?

mic work, you  d) Exchange of information with your classma-
tendtooften  tes?

resort to

2. During your  a) Didactic help for a better understanding of

weekly study  the information?

hours, you b) Visit the webgraphic; that is, the electronic

usually, often  addresses reference?

resort to: c) Readings to strengthen your knowledge?
Table 4

Description of the items by dimension estimation of prin-
ted teaching materials

Dimension: evaluation of printed didactic material

3. Do you a) Does it contain current issues that were
consider considered in the exams?

thatthe text ~ b) Does it show the prerequisites that are
book andits  relevant to your learning?

didactic guide  c) Does its design allow you to handle it easily
is an element  and take it everywhere you do your activities?

that: d) Does it present different examples and situa-
tions that help to understand the contents?
€) Does it facilitate the construction of knowledge?
f) What motivates you to continue in the Profes-
sional career?

4. Do you a) Self-learning without the support of a Tutor?

considerthe  b) Do | study autonomously with the support

text book and  of a Tutor?

its didactic c) Relate the Material with other complemen-

guide to tary materials?

facilitate: d) Self-evaluation activities that help you in
your learning and prepare you for the exams?

5. What is a) Suitable for your learning

your general  b) Itis motivating and self-instructive

assess- c) Facilitates communication with colleagues

ment of the d) Itis updated

teaching e) Its wording is clear

material?

The third one (01) notes with 153 final grades of

operative research record in the 2016-1I semester.

On the other hand, the relationship between item
and the dimensions of each predictor variable are
shown in table 5.

Table 5

Dimensions, indicators and instrument items
Dimensions Indicators ltems
Active participa-  Level of interactionin 1. a), b), c), d), e),
tionin Tutoring  tutoring f), q)
Active participa-  Level of interactionin 2, 3,4,5
tion in the virtual  the virtual classroom 6. a), b), ¢)
classroom
Assessmentof  Degree of assess- 1.a),b),c),d)
digital teaching ~ ment 2.a),b),c)
materials
Evaluation of Degree of assess- 3.a),b),c),d),e),f)
printed teaching  ment 4.a),b),c),d)
material 5.a),b),c),d), e)

Questionnaires were subjected to expert opinions
and the quantification of the AIKEN V validity
coefficient is 0.92 (See table 6). In addition, the
Cronbach’s alpha of whose total value is conside-
red good 0.810 was used to verify the reliability
of the questionnaire.

The instruments were implemented physically,
at a national level, during the 2016-II semester.
Each student responds to the instrument, fo-
llowing the directions on the questionnaire.

Type and Design

This research is basic, since “it seeks production
of theoretical knowledge. It focuses on the gene-
ration of models of reality in order to explain it
and to predict it . . .” (Fontainez, 2012, p.126).
The level is correlational predictive, according to
Hernandez, Fernandez & Baptista (2014) “As-
sociated variables using a predictable pattern for
a group or population” (p.93). The method is
hypothetical deductive. The design is not cross
experimental, since they are “Studies that are ca-
rried out without the deliberate manipulation of
variables and on those who only observed pheno-
mena in their natural environment for analysis”.
Cross because data are collected in a single mo-
ment, in a unique time, Herndndez et al., (2014,

p.153-154)
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Table 6
Validity of AIKEN V coefficient

N° Indicators Qualitative / quantitative criteria Judges Item Average V de
1 2 3 4 Value Aiken
1 Clarity Itis formulated with appropriate language 90 80 90 60
2 Objetivity It is expressed in observable behaviors 100 90 95 80 365 91,25 0,92
3 Present Appropriate science and technology 95 9% 95 95 380 95,00 0,96
4 Organization  There is a logical organization 100 0 9% 80 365 91,25 0,92
5  Sufficiency It includes aspects of quantity and quality 90 100 90 100 380 95,00 0,96
6 Intentionality ~ Suitable to assess aspects of the study 90 0 9% 60 335 83,75 0,85
7  Consistency  Based on theoretical-scientific aspects and 95 90 90 70 345 86,25 0,87
the subject of study
8  Coherence Among the indices, indicators, dimensions 100 100 95 100 395 98,75 1,00
and variables
9  Methodology  The strategy responds to the purpose of the 90 100 100 100 390 97,50 0,98
study
10  Convenience It generates new guidelines in the research 95 9 90 80 355 88,75 0,90
and construction of theories
Subtotal 946 927 938 829 3640 9,17
Average 9460 92,70 93,80 82,90 0,92
Procedure were explained to the students, and the teacher

This research was developed in two phases:

First. Initially, a group of students of manage-
ment and international business was gradually
observed in communicative interaction during
telematic tutoring sessions of operational re-
search. This allowed the formation of the theo-
retical framework of research. Then, permission
and support were requested from DUED-UAP
for the implementation of the instruments. With
the permission of the fieldwork, surveys were
applied to the sample in a single moment, at the
end of the academic term 2016-I1.

Second. The survey was debugged, encoded, and
the data obtained was processed. Contingency ta-
bles were made. The binomial logistic regression
test was used to test the hypothesis given that the
variable of interest follows a Bernoulli distribu-

tion. The SPSS software was used v.22.

Confidentiality or informed consent

The research development was authorized and su-
pported by DUED-UAP for the implementation
of the instruments. The objectives of the study

was in charge of the teaching operative investiga-
tion, the questionnaire and the types of answers
were explained, it was explained that the survey
was anonymous and a volunteer-basis, and that
if they took the questionnaire, they were giving
consent for the data to be analyzed.

REesurrs

The sample mean is 10.94 score slightly below the
passing minimum which is eleven (11), possibly
because the average is affected by extreme values.
However, the median is twelve (12).

The quantitative variable academic achievement
was aimed at success, if the final grade is between
12 and 20, and failure, if the final score is between
0 and 11. Therefore, follow the median ratings of
end-of-course as a reference item to dichotomize.
Therefore, academic performance is a Bernoulli
distribution with parameter p>0.

Thus, 51 women passed the course with a final
average greater than or equal to 12 as opposed to
33 of them who obtained a lower average. Simi-
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larly, 37 men passed the course with an average
finish greater than or equal to 12 against 32 of
them who obtained a lower average.

Table 7

Final average for active participation

Active participation

Total
No Yes
63 2 65
PROMF <12
46,3% 11,8% 42,5%
PROMF_MED
73 15 88
PROMF >=12
53,7%  88,2% 57,5%
136 17 153
Total
100,0% 100,0%  100,0%

In the contingency table (Table 7) 42.5% of the
students obtained a final average of less than 12.
This percentage is higher, 46.3%, among those
who did not participate actively while at 11.8%
among those who participated. Likewise, 57.5%
of the students obtained a final average equal to
or greater than 12, the greater percentage, 88.2%,
of who participated actively as opposed to the
53.7% of those who did not participate.

Chi squared testing was applied for variables in
table 7, where the value of the statistic of the con-
trast (bilateral) obtained was 7.386. The p-value
is 0.007. It can be seen that, at a significance level
of 0.05, active participation exerts influence on
academic performance.

Factorial analysis was applied to the items of

Table 8
Final average valuation of teaching material
VALOR_MDTG
Total
VNEG  VPOS
28 37 65
PROMF <12
651%  336%  425%
PROMF_MED
15 73 88
PROMF >= 12
349% 664%  57,5%
43 110 153
Total
100,0% 100,0%  100,0%

In the contingency table (Table 8), 65.1% of the
students who negatively valued the didactic mate-
rials obtained a final average lower than 12. This
percentage is 33.6% lower than the percentage
of those who positively valued said materials. Li-
kewise, 66.4% of those who positively valued ma-
terials obtained a final average equal to or greater
than 12, with the lowest percentage being 34.9%
of those who gave a negative rating having a final
average of less than 12.2.

Contrast of hypotheses. The estimate of the lo-
gistic regression model was performed with SPSS
software. In table 9, the explanatory variables
“PART_ACT” active participation and evalua-
tion of teaching material “VAL_MDTG” are sig-

nificant at 5%.

Table 9
Active participation and evaluation of teaching materials in
the logistic model

the questionnaire for the evaluation of printed
material. The maximum likelihood method was

used for the extraction of factors by prefixing
them in four (04) that account for 69% of the
total variance. The KMO test (Kaiser, Meyer &
Olkin) test is 0.885 > 0.8 for which the mo-

del is notable. Bartlett’s sphericity chi squared
test scored 1225.656 with gl = 105 and p-value
= 0.000 for which the model of factor analysis
is adequate. The matrix of the solicited rotated
factor applied to factors and the data was orde-
red from greatest to least where values of less than
0.60 absolute value were discarded.

-

Table 9 shows the confidence intervals of Exp
(B), with greater than 1 limits, so we are confi-
dent that effectively the positive coefficients of
the variables “PART_ACT” and “VAL_MDTG”
increase the likelihood that a student finally
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achieved an average greater than 12. Being so, it
is observed that: a) Because of the marginal in-
crease in the variable “PART_ACT”, the rate of
advantages of getting a satisfactory AP for a stu-
dent who participates in tutoring or interacting
in a virtual classroom contrasted with another
who does not, increases by more than 5.93 times;
and (b) By the marginal increase in the variable
“VAL_MDTG?”, the rate of advantages of achie-
ving a satisfactory AP for a student who apprecia-
tes the teaching materials, both digital and prin-
ted, contrasted with a student who does not value
them, increases on average more than 2.82 times.
The model has the capacity of correctly classifying
68.6% of the analyzed cases, see the table 10. The
cutoff value is 0.5.

Table 10
Classification table for the variables in the table 9

Predicted
PROMF_MED % Co-
Observed PROMF< 12 PROMF>=12 rrecction
PROMF < 12 28 37 43,1
PROMF_MED
PROMF >=12 " 77 87,5
Percentage Overall 68,6

Table 10 shows that the sensitivity (S) is 87.5%
and specificity (E) is 43.1%. The Hosmer and Le-
meshow test for the model has chi squared value
= 0.159, gl = 1 and p-value of 0.690. For o =
0.05, there is no statistical evidence that the mo-
del does not conform to the data. Therefore, we
assume that the model has a good fit.

Table 11
Active participation in tutoring and virtual classroom in the
linear model

Non standarized  standarized
coefficients coefficients
standar
Model B Error Beta t Sig.
(Constant) -0,160 0,030 -5,350 0,000
PART_AVIRTUAL 0,514 0,041 0,694 12,606 0,000
PART TUTOR 0,250 0,035 0,389 7,070 0,000

Active Participation “PART_ACT,” has as good
predicted variables regarding mentoring “PART
TUTOR” and active participation in the virtual
classroom “AVIRTUAL PART”. This is confir-

med by a multiple linear regression.

The equation of the linear model is as follows:

PART _ACT =-0.160+0.250%*Part Tutor - 0.514* Part AVirtual

In table 11, the participation in the virtual class-
room has greater impact on the variable for active
participation than participation in tutoring. R2 =
0.555; that is to say, 55.5% of the total variance of
the values of the active participation in the sample
is explained by the regression. Variance Analysis
and hypothesis Test of the adequacy of the model
are shown in table 12, where we accept that at least
one of the two predictive variables contributes sig-
nificantly to active participation.

Table 12
ANOVA for the coefficients of the variables in table 7

Sum of Mean
Model squares df square F Sig.
Regresion 8,382 2 4,191 93,411 0,000b
Residual 6,730 150 0,045
Total 15,11 152

The assessment of the teaching material “VA-
LOR_MDTG,” has a Valuation of the digital
material “VALOR_MDIGITAL” and valuation
of the text and guide “VALOR_TEXTOGUIA”

as good predictors.

Table 13
Evaluation of text and guide and digital material in the li-
near model

Non standardized  Standardized
coefficients coefficients
Standar
Model B error Beta t Sig.
(Constant) 1217 0,034 36,168 0,000
VALOR_MDI- 0,567 0,040 0,629 14,003 0,000
GITAL
VALOR_TEXTO 0,462 0,041 0,510 11,348 0,000
GUIA

The equation of the linear model is as follows:

VALOR_MDTG=1217+056T*VALOR_MDIG+0,462* VALOR_TEXTOGUIA

From table 13, it can be deduced that the assess-
ment of the digital material has greater impact in
the variable for evaluation of teaching material
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than for the assessment of the text and teaching
guide. R2 = 0.699; That is to say, 69.9% of the
total variance of the values in the evaluation of
teaching material in the sample is explained by
the regression. The variance analysis and test of
hypothesis of the adequacy of the model gives us
the information:

Table 14
Analysis of variance for the model of table 9

Sum of Mean
Model  squares df  square F Sig.
Regresion 21,596 2 10,798 173,812 0,000b
Residual 9,319 150 0,062
Total 30915 152

From Table 14, it is accepted that at least one of
the two predictor variables contributes signifi-
cantly to the assessment of the didactic material.

DiscussioNn AND CONCLUSIONS

In this research, the application of logistic regres-
sion gives us a model for academic achievement
with the predictive variables: “PART_ACT” acti-
ve participation with Wald index = 5.932 and p
= 0.015; as well as assessment of teaching mate-
rial “VALOR_MDTG” with Wald = 11.672 in-
dex and p = 0.001. The model has a capacity of
correctly classifying 68.6% of the analyzed cases,
with cut-off point 0.50. Likewise, the percenta-
ge of students correctly classified as passing with
greater than or equal to 12 average is 87.5% while
the percentage of students correctly classified who
have an average of less than 12 is 43.1%. There-
fore, it is concluded that the model best predicts
whether a student will pass with greater than or
equal to 12 than average than to predict whether
a student will have one average of less than 12.

The results obtained show that employment of
active teaching and learning strategies is associa-
ted with better academic results coinciding with
Herrador & Herndndez (2013); Jenaro-Rio et al.
(2018).

It is confirmed that the assessment of learning
materials, positively influences academic perfor-

mance of students in DE. It is confirmed that a
student who interacts in the tutorial, communi-
cates and exchanges information with his com-
panions; as well as downloads their virtual class-
room materials, reviews the forum and blog, and
whose assessment of their study materials is posi-
tive, has greater advantage to achieve a final ave-
rage greater than or equal to 12 (successful) than
a student who does not do activities or only par-
tially does. In this regard, this study agrees with
Carrasco, Carrillo, Bazley, Vergara & Contreras
(2017) about the implication of the forum, Au-
cancela & Eugenia (2016) in the sense that the
Virtual learning System helps the learning process
in approximately 85%), and De Souza, Franco &
Costa (2016) about the advantage of the text to
be self-sufficient, easily accessible, and portable.

On the other hand, by means of multiple regres-
sion, participation in the virtual classroom has
greater impact on the variable of active participa-
tion to participation in mentoring by R2 = 0.555;
That is to say, 55.5% of the total variance of the
values of the active participation in the sample is
explained by the regression. Also, assessment of
the digital material has greater impact in the va-
riable evaluation of teaching material to the as-
sessment of the text and teaching guide with R2
= 0.699; That is to say, 69.9% of the total va-
riance of the values in the evaluation of teaching
material in the sample is explained by the regres-
sion. In this part, it confirms the results of Prats
& Ojando (2015) in their study on academic
performance enhancement using ICT they con-
cluded that students who have used the didactic
digital contents gain a significant improvement
of their learning and academic performance, with
an average of 20.4%.

As suggestions, these findings should lead to acti-
vities that enhance the interaction of the students
both in tutoring the virtual classroom; as well as,
update teaching materials—both digital (aid, rea-
dings, etc.) and DE (didactic units and Guide)
printed with the aim of contributing to increa-
sing the level of academic performance conside-
red as satisfactory.

For future implications, further investigations
should include other variables such as the studies
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of higher level, digital literacy, educational practi-
ces, etc., that will expand the results obtained in
this research.
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ABSTRACT

We aim to describe the profile of students based on Multiple Intelligences and learning styles. The
study is framed within a quantitative research, with a descriptive design, in which two questionnai-
res were applied (Multiple Intelligences Inventory, adapted by Walter McKenzie and the Integral
Diagnosis of Cerebral Dominance (DIDC) adapted by Omar Gardié), which were applied through
the Google Forms platform. 107 psychology students enrolled in a course of first registration in
virtual education in the UNAD Psychology program participated. 89.7% of the participants were
women, the average age was 26.72 years (SD 9.06) and the academic performance was between
0.02 and 4.9, being 5.0 the highest. The null hypothesis states that there is no statistically significant
difference between the students learning styles and multiple intelligences.

The results suggest that the predominant learning style according to Hermann’s whole brain theory,
corresponds to quadrant B with an average of = 66. It was found that the predominant intelligence
was the intrapersonal with an average of = 79.21. Finally, when performing the variance analysis of
the study variables, we found statistically significant relationships between Quadrant C and age (p
<.009), visual-spatial intelligence with quadrant AF (24.82) = 1.78, p <. 029, bodily-kinesthetic in-
telligence with quadrant BF (25,81) = 1.69, p <.040, Linguistic intelligence with the average grade
F (57,45) = 1.68, p = .030.

Keywords: Multiple intelligences, learning styles, virtual education.
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RESUMEN

Se pretende describir el perfil de estudiantes basado en las Inteligencias Multiples y los estilos de
aprendizaje. El estudio se encuentra enmarcado dentro de una investigacién cuantitativa, con un di-
sefo de cardcter descriptivo, en el cual se aplicaron dos cuestionarios (Cuestionario de Deteccién de
las Inteligencias Multiples, adaptado por Walter Mckenzie y el Diagnéstico Integral de Dominancia
Cerebral (DIDC) adaptado por Omar Gardié), los cuales fueron aplicados por medio de la plata-
forma Google forms. Participaron 107 estudiantes de psicologia inscritos en un curso de primera
matricula en modalidad de educacién virtual del programa de Psicologia de la UNAD con 89.7%
mujeres, el promedio de edad fue de 26.72 afios (DE 9.06) y rendimiento académico entre 0.02 y
4.9 siendo 5.0 el mds alto. Como hipétesis nula se plantea la no existencia de diferencia estadisti-
camente significativa entre las inteligencias multiples y los estilos de aprendizaje en los estudiantes.

Los resultados sugieren que el estilo de aprendizaje predominante? segtin la teorfa del cerebro total
de Hermann, corresponde al cuadrante B con una media de = 66. Se encontré que la inteligencia
predominante fue la intrapersonal con una media de =79.21. Finalmente, al realizar el andlisis de
varianzas las variables del estudio, se encontré relaciones estadisticamente significativas entre el Cua-
drante Cy la edad (p<.009), la inteligencia visoespacial con el cuadrante A F(24,82)=1.78,p<.029,
Inteligencia fisica cenestésica con el cuadrante B F(25,81)=1.69,p<.040, Inteligencia lingiiistica con

el promedio de calificaciones F(57,45)=1.68,p=.036.

Palabras Clave: Inteligencias multiples, estilos de aprendizaje, educacién virtual.

INTRODUCTION

The constant evolution of the educational proces-
ses and understanding of the various factors rela-
ted to learning have the expansion of educational
proposals in the university context, for strategies
consistent with the diversity and specificity of the
educational needs of the students.

From this perspective, the UNAD adopted A
Universal Design for learning which is conceived
as “an educational approach that aims to apply
its principles to the design of the curriculum for
different levels of education” (Yunda, 2016). This
model recognizes the diversity of the students, es-
pecially regarding learning styles, to facilitate this
process in every student.

For this reason, it is essential to inquire about do-
minant learning styles as well as multiple intelli-
gences that excel in students, since investigations
reflect that, in the first year of university studies,
the largest number of desertions occur, which are
associated with poor performance, but also to

familial economic situations and vocational pro-
blems. (Centro de Microdatos [CMD], 2008;)
Olani, 2009; Rodriguez, Fita & Torrado, 2004;
Donoso & Schiefelbein, 2007, cited in Esguerra,
2009). This is why that, to arrive at these strate-
gies, it is necessary to inquire about how students
learn and resources they may have, in order to
address in an appropriate manner, any academic
difficulties that may arise throughout the process
of adaptation, and thus, can give tools allowing
them to maintain and be successful within the
educational system. Therefore, this research po-
ses the following question:

What is the profile of psychology first-time regis-
tered students enrolled in a course of the UNAD
psychology program from multiple intelligences
and learning styles?

To enrich the understanding of the formation of
this group of students, this study will take into
account variables to be explored such as acade-
mic achievement, age, and geographic location,
taking into account that the students are natio-
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nally distributed with cultural diversity, gender,
and occupation due to the fact that of the student
population, the vast majority are adults who bela-
tedly began their university education.

The general objective is to describe the profile
of the students of the introductory psychology
course in virtual education in the program of psy-
chology of the UNAD from multiple intelligen-
ces and learning styles. Specific objectives are: i.
identify principal multiple intelligences of newly
registered psychology students. ii. recognize the
dominant learning styles of the newly registe-
red psychology students. iii. describe significant
relationships between the variables proposed in
the study. The null hypothesis states that all the
means of the population (means of the factory le-
vels) are the same while the alternative hypothesis
states that at least one is different.

Finally, note that, in the bibliographic review on
the psychology students’ profiles, in terms of in-
telligence and learning styles, specific literature
with this population is limited. However, it was
found that for Carrasco & Gonzilez (2018) stu-
dents do not have a predominant learning style
but have a moderate preference towards each of
the learning styles. For their part, Escobar & Llu-
miquinga (2018) conclude in their research that
the learning style selected by the students is the
reflective

E-learning styles

Each individual through their uniqueness creates
a learning style to interact with their environment
and create knowledge. From this perspective, it
is important to highlight that each person brings
with them a “style” or personal mechanism for
the acquisition of knowledge and consolidation
of learning that makes up just part of their per-
sonal characteristics, through which they recog-
nize and interacts with the environment that su-
rrounds them and in which they develop.

Learning style is understood as the cognitive style
that each individual manifests when confronted
with a learning task in which each person shows
his or her favorite, usual, and strategies en the
moment of learning (Visquez, 2011, p. 162).

Learning style is one of the more stable and de-
fined concepts in each human being, as well as
being one of the most used in their constant inte-
raction with the environment and through which
they relate to it, learn from it, discover it, and sig-
nificantly explore it (Sachun, 2017).

Reviewing the learning styles in psychology tra-
ining, we have found in Carrasco & Gonzalez’s
study, 2018, who evaluated the profile of psy-
chology students in the Universidad Auténoma
de Chile (Independent University of Chile), that
they do not possess a distinctive learning style,
but have a moderate preference in toward each
of the learning styles, highlight the importance
of generating appropriate methodologies for the
best academic performance in students.

In the same way in another exploration carried
out by Escobar & Llumiquinga, (2018) with
psychology students of the University Central de
Ecuador in Quito, it was concluded that the lear-
ning style selected by the students of first, fourth,
and ninth semester is the reflective, the evalua-
tion is developed by the institution from the early
years of training to the professional field, on the
basis of observation and research.

The chosen theoretical proposal of this research
on learning styles is oriented towards understan-
ding the interaction between the brain and some
aspects related to learning from the contribution
given by neuroscience, for this the proposal taken
is called the Model of the Whole-Brain or Brain
Quadrants of Ned Herrmann. The author deve-
lops the model based on brain structure. He pro-
poses the learning styles from cerebral dominance.

This model is based on the fact that each hemis-
phere processes information differently, so there
are different ways of thinking associated with the
operation of each hemisphere (Montes & Gutie-
rrez, 2017).

The whole-brain model contains two proposals:
made by Sperry (1961), posed by the split-bra-
in theory of the right brain and left brain that
proposes that the two hemispheres are associated
with different forms of thinking, due to which
each hemisphere process information in particu-
lar way, favoring different styles of thought.
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Precisely, the left hemisphere dominates digital,
linear sequential processing, it is logical, rational,
think in words and numbers, learns from the part
to the whole and quickly absorbs details, facts,
rules, and analyzes the information step by step,
contrary to the right hemisphere which speciali-
zes in management of analogous, holistic, simul-
taneous information, prefers to find patterns, and
processes information in a comprehensive man-
ner, starting with a full understanding in order
to understand the various parts. In addition, it
is memorial, spatial, sensory, intuitive, synthetic
and subjective.

Another theory proposed by MacLean, (1990)
called the “Triune Brain” that complements Spe-
rry’s theory, since it considers that there are three
brains in one: the basic, related to automatic be-
haviors that are based on the survival of the indi-
vidual; then the affective or emotional brain and
lastly; the neocortex, formed by the left and right
hemispheres where higher intellectual processes
are conducted.

In this way, Herrmann sought to articulate the
functioning neocortex with its right and left he-
mispheres of the cerebral cortex and the limbic
system and fractionated them into four quadrants
which are related and which at the same time keep
their particularity in the operation of processing
information and they can act either individually
or combined, both sequentially or simultaneous-
ly, in the different processes of brain function.

He found that each quadrant displays its func-
tions as well:

* Left Cerebral Hemisphere (quadrant A), ex-
pert, thinking, logical, analytical, critical, logi-
cal, quantitative and based on facts.

* Left Limbic System (quadrant B), the organi-
zer, sequential thinking, organized, planned,
detailed and controlled.

* Right Cerebral Hemisphere (quadrant C) stra-
tegist, style of emotional, sensory, humanistic,
interpersonal, musical, symbolic and spiritual
thought; holistic-intuitive, synthesizer-inte-
grator, idealistic.

* Right Limbic System (quadrant D) Commu-
nicator, conceptual thinking style, holistic,

integrative, global, synthetic, creative, artistic,
spatial, visual, metaphoric, interpersonal, fee-
lings, emotional aesthetic.

This theory poses that each person has one or se-
veral forms of cerebral dominance, therefore pro-
cesses the information that comes with this domi-
nance and to this extent would use functions of
one or another hemisphere for this purpose and
to interact with its environment.

An instrument of psychometric assessment was
created to identify cerebral dominance, and was
applied validly and reliably to diverse populations
and from this is derived a profile that offers four
modes of thought:

a. Realistic and common sense of the left hemis-

phere (Quadrants A and B);

b. Idealist and kinesthetic, characteristic of the
right hemisphere (quadrant C and D);

c. Pragmatic (Quadrants A and D);

Instinctive (Quadrants B and C) (Segarra, Es-
trada & Monferrer, 2015).

This theory proposes that each individual displays
one or more dominances and that this form of
operation influences personality, skills, and crea-
tes pathways for the learning of each individual
(Montes & Gutierrez, 2017).

Multiple intelligences

For Gardner, and cited in Villamizar & Dono-
so (2013), intelligence is considered a potential
biopsychology that allows you to process infor-
mation, which can be activated within a cultural
framework facilitating the resolution of problems
or in the generation of products that have signifi-
cance within a culture. Similarly, it sees intelligen-
ce as a cognitive competence covering a number
of talents, skills and mental abilities, which are re-
gulated and differentiated according to individual
interests and the context (Orozco, 2010).

Gardner presents the theory of multiple intelli-
gences (MI), which is based on this study, and
questions the validity of the concept of intelli-
gence as a dependent skill exclusively consisting
of unique factors and research has contributed
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significantly to advances in understanding the
operation of the brain based on the acquisition
of new knowledge and its relation with creativity,
attention and memory. Therefore, the MI theory
is an analysis of intelligence, which offers a wide
range of resources and tools, from the particula-
rity of each subject, using different brain mecha-
nisms, which operate according to external and
internal agents of the individual (Prieto, 2014).
In this sense, this theory is considered an alter-
native to the traditional classroom design taking
into account that it considers the diversity of how
people learn and understand a subject. Similarly,
when the author recognizes more than two inte-
lligences, they make a significant contribution to
cognitive science where a philosophy is construc-
ted that is based on the student and also, to be
more assertive in the understanding of individual
differences and their approaches and in the tea-
ching-learning environment (Sener & Cokcalis-
kan, 2018).

A definition of each intelligence proposed by
Garner cited in Prieto (2014):

Linguistic intelligence

This type of intelligence is related to the use of
the written and spoken word, to communicate
and connect with the surrounding world. Peo-
ple who develop this intelligence use language
as a tool for interaction with the environment
and develop the competence to carry out ac-
tivities such as to describe, narrate, observe,
compare, relate, value and summarize.

Bodily-kinesthetic intelligence

Related to the capacities and abilities to recog-
nize and manage the body itself, such as the
practice of sport, as well as the ease of creating
new things. It stands out mainly for specific
skills of coordination, balance, strength, speed,
etc., which are the cognitive characteristics use

of the body.

Logical-mathematical intelligence

This intelligence is known for the ability to
carry out calculations, complex mathematical
operations, and establish and test hypotheses.
It facilitates the ability to establish logical re-
lationships, manage propositions and has the

facility to classify, categorize and solve pro-
blems.

Interpersonal intelligence

Considered the fundamental basis for the es-
tablishment of human relations and involves
the ability to interact and relate to the outside
world, through assertive strategies, empathy,
solidarity, and excellent communication. It
brings with it the ability to listen to and un-
derstand others. People with this kind of in-
telligence tend to have a high self-esteem and

self-knowledge.

Mussical intelligence

Related to the ability to appreciate and pro-
duce different musical tones and rhythms and
with the ability to play instruments, some of
its symbolic systems are the musical notations
and Morse code, handles different ways to of
manifesting musical expressions.

Intrapersonal intelligence

People who normally live in their inner world
and develop an important inner wisdom,
Gardner recognized this as an important sour-
ce of knowledge. They tend to be very self-mo-
tivated, with great capacity to recognize them-
selves; reflective.

Visual spatial intelligence

People who have this kind of intelligence
demonstrate great skill with the handling of
images, as well as the ability to perceive the
spacial world and represent an abstract and vi-
sual experience. This intelligence also involves
a very sensitive sense of colors, lines, shapes
and space analysis.

Naturalistic intelligence

It is the manifestation of a high sensitivity
to the natural world, interest in research and
exploration of the environment. People who
have this kind of intelligence expressed great
interest in the natural environment, its obser-
vation and recognition of species that are part
of it.

After defining each of the multiple intelligences,
it is important to highlight that these may or may
not be seen in meaningful activities, depending
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on various cultural and environmental factors. At
the same time, may also be related to experien-
ce, age and the formation of each person (Arm-
strong, Kennedy & Coggins, 2002;) Furnham,
2014, cited in Garcia, 2018).

For an effective functioning, another essential fea-
ture present in all types of intelligence is the “me-
mory”, without which every act would lead to a
new problem. The different types of memory are
present in each intelligence in a specific way and
enhance its development. For example, the sen-
sory memory present in the musical, visual, and
kinesthetic intelligence uses peripheral sensory
receptors: sight, hearing, taste, touch, and sme-
I, to receive stimulation from the environment;
and for the processing of the information in each
different level of memory some of the structures
involved are: the hippocampus, the amygdala,
entorhinal cortex, and the frontal lobes, among
others (Garcia, 2018).

Verbal and linguistic intelligence are articulated
with language function to enable their compre-
hension and expression, some of the neuroanato-
mical structures that sustain it are: the left hemis-
phere of the brain where: structures as the Broca’s
area, Wernicke’s area, arcuate fasciculus, angular
gyrus, supramarginal gyrus, supplementary mo-
tor area, prefrontal lobe (mountain & Brigard,
2005).

In the base of musical, Visual-spatial, and bo-
dily-kinesthetic intelligences are also executive
functions, which are related to the organization
of reeducate processes, i.e., the gnosis and pra-
xis, since these cognitive functions that are esta-
blished to perceive and recognize the shape and
physical properties — Visual, auditory, olfactory,
gustatory, somesthetic — of people and objects in
the environment. These functions are the result of
a physiological learning, depend on the social en-
vironment for their development, and are essen-
tial to learning processes. These functions are bio-
logical in nature and social by genesis. The brain
regions involved in the recognition of stimuli de-
rived by the sensory channels -Gnosis - are the
limbic cortex, lingual gyrus, fusiform gyrus, ante-
rior temporal cortex, parietal, and occipital lobes.
Motor activities are organized through a process

of learning, given by the interaction of the senses
and muscle activity (Géromini, 2000).

In a student-centered learning process, it is im-
portant to explore the skills that each person has
to resolve situations or to create knowledge. The
above refers to intelligence, a term which has a
breadth of meanings given by authors such as
Binet, 1908; Jensen, 1980; Sternberg, 1985; We-
chsler, 1944 and who have submitted different
proposals to understand this concept. For exam-
ple, Wechsler cited in Ardila (2018) defines in-
telligence as the overall capacity of an individual
to act deliberately, think rationally and effectively
manage in their environment. Other definitions
were limited to refer to this construct as the abili-
ty to provide a single, correct answer to a precise
question as proof of a theorem (Simon, 1973, ci-
ted in Jaarsveld & Lachmann, 2018).

Taking into account the above, it can be stated
that intelligence combines factors typical of the
mental faculty and capacity of people, in con-
junction with all the stories of interaction, re-
sulting in skills of reasoning, comprehension,
understanding, planning, and communication
within the surrounding environment and which
are needed to enrich the learning styles and there-
fore the construction of new knowledge.

With regard to the measurement of multiple inte-
lligences, it is suggested to not only assess the per-
son, but to collect the perceptions about the ca-
pabilities and skills of a student. This information
may be provided by other colleagues, parents, tea-
chers and relatives (Pfeiffer, 2015). However, it
could be that the information supplied does not
reflect the student’s reality, and could be influen-
ced or biased (Garcia, 2018).

Finally, reflection upon the measure of the mul-
tiple intelligences in educational settings suggests
that curricula integrate the teaching-learning
processes and assessment with the development
of intelligences, as a result of an integrated and
significative process (Fogarty & Stoehr, 2008,
cited in Diaz-posada, Varela-Londofio & Rodri-
guez-Burgos, 2017).
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MATERIALS AND METHODS

Participants

The participants were students enrolled throu-
ghout the nation, in the course of Epistemology
of Psychology of the two first academic periods of
2018, who belong to the UNAD Psychology pro-
gram reaching a total of N = 2423 students, dis-
tributed in the eight regional zones of the UNAD

organization in the national territory.

The sample used was intentionally non-probabi-
listic as Hurtado expresses (2007). As inclusion
criteria for this study, it was taken into account
that the selected participants were starting their
academic process and were enrolled in the intro-
ductory course to the program. As exclusion cri-
teria, students not taken into account were tho-
se with more than 25 credits passed, since they
wouldn’t be first-time registered students from. In
this way, we achieved a participation of n = 107,
with students from all eight zones.

Confidentiality

The population was contacted online, the purpo-
se of the investigation was shared with them, as
well as the confidentiality of the information pro-
vided by the students, the handling of the data,
the voluntary nature, which were specified in the
instruments published online.

Instrument

In order to optimize time and broaden the geo-
graphical spectrum according to Amat (2017),
the two instruments used in this study were di-
gitized, facilitating the national implementation.

Each is described:

Questionnaire for the detection of the multiple
intelligences, adapted by Walter Mckenzie in
1999.

This test in its eight phases, aims to assess each of
the intelligences proposed by Gardner (Natura-
list, Musical, Linguistic, Intrapersonal, Viso-spa-
tial, mathematical, interpersonal, physical and
kinesthetic) which are made of ten phrases that
describe situations related to the intelligence in
particular.

The instrument is adapted to the population in
elementary, middle and high school for both
male and female genders. It is recognized as a tool
for easy application and adjusted to measure the
types of intelligences of students (Hajhashemi
& Bee, 2010). The various adaptations for high
school students raise different questions, each
participant responding according to their level
of identification, in every one of the contexts
for each intelligence (Athanassopoulos & Lopez,
2017).

Regarding the validity and reliability of the ins-
trument, Morales (2013) considered it an ins-
trument of analysis near the theoretical base of
multiple intelligences which descriptively enun-
ciates situations that are related or in the context
of the intelligence in focus, the subject must then
answer according to the perception obtained at
the moment in which the test is developed and
in correspondence with their personal interests.
However, consider that the individual may vary
their perception, and that their preferences may
be modified over time, causing a reduction in the
reliability of the instrument.

For his part, Garcia (2014) in his research has
identified that the instrument adapted by Walter
McKenzie, has a level of reliability between 77
and 85%. However, to make the method of re-
liability, Cronbach’s alpha, for this sample, a score
of 0.773 was obtained. In the following link you
can see the applied questionnaire. hteps://docs.
google.com/forms/d/e/1FAIpQLSdTpILLMSjg-
MVuy6WJsbCMeG4qiXXbbPBNoPk2pL137i-
4AMW7wlviewform

Comprehensive diagnosis of cerebral dominance
(DIDC)

This survey, carried out by Omar Gardié (2000),
is an adaptation for the Latin American popu-
lation of the Herrmann Brain Dominance Ins-
trument (HBDI) from the model of the cere-
bral areas of Ned Herrmann (whole-brain). Its
objective is to quantify the degree of preference
of a person through specific modes of thought:
an indicator of cerebral dominance. It is worth
noting that Ruiz Bolivar et to the. (1994) began
the adaptation and validation of the Venezue-
lan population, a study that was completed by
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Gardie (1995). This adaptation retains the same
theoretical support of the whole-brain of Herr-
mann (1989) and assesses the profile of hemis-
pheres and quadrants casting the application of
the HBDI determining the degree of preference
which is assigned to the quadrants A, B, C and
D of the brain, according to a particular score for
each item and a numbering also determined for
each quadrant, in every part of the instrument.

The instrument is composed of 48 items divided
into four parts. The first, evaluate expressions re-
lating to work and everyday activities. The second
refers to behaviors, attitudes and beliefs of the
personality. The third represents themes or issues
of interest to social life. In addition, the fourth,
the participant selects the adjectives that best des-
cribe their personality.

For the interpretation and assessment of each
quadrant the following categories are assigned, in
which the term Dominance is used to refer to Pri-
mary Preference, Secondary Preference or Indeci-
sion and Tertiary Preference or Rejection. Profiles
of the quadrants are represented by the numbers
1, 2 and 3, in accordance with the score obtained
by each in the sequence A, B, C, D.

Regarding the validity and reliability, Gardié
(2000) ensures that the instrument has been sub-
jected to a validation process, since it was applied
to approximately two-thousand subjects in seve-
ral samples from different regions of Venezuela.

For their part, Rojas, Salas & Jiménez (2006)
applied the instrument two times in a group of
students from University Mayor, in Temuco,
Chile, with an interval of one month between
applications and on average obtained a Cron-

bach’s Alpha of .8130.

This reliability coincides with the one carried out
by Torres & Lajo (2009) in their study, where
the Cronbach’s alpha fluctuated between 0.74
and 0.87, considering the test as dependable and
furthermore valid based on the exploratory factor
analysis carried out. It presented adequate eviden-
ce of construct validity. For this study, the Cron-
bach’s alpha was 0.603, slightly lower the accep-
table minimum of 0.7 considered in this article.
In the following link, you can see the instrument

applied. hteps://docs.google.com/forms/d/e/
1FAIpQLSeHFc-XYtaCB_Je-QuoqWQluglGR-
7TojiFCThtA_YOawDYc-w/viewform

Type and Design

This research is quantitative, extrapolating the
data related to the profile through 2 psychome-
tric instruments: multiple intelligences (adapta-
tion Mc Kenzie, 1999) and Cerebral dominance
(Gradie, 2000), applied to a sample made up of
107 students of an introductory course in the vir-
tual psychology program at UNAD — National
Distance Open University. Large amounts of data

were provided and measured in an objective and
neutral manner (Amat, 2017).

The design of the study was descriptive and sou-
ght to explore and recognize the characteristics
of the student population related to the learning
styles from the Ned Hermann’s Cerebral domi-
nance and multiple intelligences; furthermore,
to discover the extent of existing association or
lack thereof between these categories and some
socio-demographic variables of the population
without finding a causal relationship. The null
hypothesis considers the nonexistence of a sta-
tistically significant difference between students’
learning styles and multiple intelligences. It does
not intervene or manipulate the factor of study,

but observes what happens under real conditions.
(Garcia, 2004).

Procedure

* In the first phase, we identified the problem
of study which showed the need to identify
the learning style and predominant multiple
intelligences in the first period students of the
psychology program at the UNAD.

* In the second phase, study variables were pic-
ked, as well as the categories and scales of me-
asurement of the variables. Instruments were
selected in order to collect the information
about the object of the study categories, which
were digitized in a Google form. The ques-
tionnaire link was sent to students via e-mail,
in which informed consent was also obtained,
since it explained that participation was volun-
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tary and that the information was only going
to be manipulated by the researchers, which
characterized it as confidential and exclusively
for research purposes.

e In the third phase, the collected data was
analyzed using the Statistical Package for the
Social Sciences (SPSS). Parametric analyses
were performed and took into account the
normal distribution of the data. Variance
analysis (ANOVA) Snedecor’s F: a method to
test the equality of two or more population
means analyzing sample variances, (Amat &
Rocafort, 2017, Hurtado, 2007). Pearson co-
rrelation: a method to reveal if one variable is
related to another.

REesurrs

Descriptive statistics of two of the socio-demo-
graphic variables were then related (see table 1).
There is evidence that the average age of the stu-
dents was of = 26.72 with a standard deviation of
9.06 years and academic average of 3.7 on a scale
where 5.0 is the highest rating,.

Table 1.
Statistical description of the variables of age and grade point
average

N Average Standard
deviation
Statisti- Statis- Standard  Statistical
cal tical error
Age 107 26.72 876 9.058
Average 103  3.7423 12710 1.28991

N valid (per list) 103

These results show that the majority of partici-
pants are women who are found beginnig the
course of Epistemology of Psychology. Other va-
riables considered in this research were the level
of studies, taking into account; the population
entering college is heterogeneous and not only
students who had recently graduated high school.
Similarly, the UNAD students are nationally dis-
tributed, so this study looked at this category as
an element of analysis given the diversity of each
of the regions. In this category, it was evident,
that 28.24% of students are in the zone Centro

Bogotd-Cundinamarca (downtown Bogotd-Cun-
dinamarca), an area in which a greater concen-
tration of the student population of the UNAD
is found. However, all areas of the country were
represented in the sample. In addition, as reflec-
ted in the values according to the quadrants A, B,
C, D related to the location of the participant, a
statistically significant difference is not reflected,
that is to say:

Quadrant is F (7.99) =. 85, p =. 545
Quadrant B is F (7.99) =. 88, p =. 528
Quadrant Cis F (7.99) = 1.00, p =. 435
Quadrant D is F (7.99) =. 86, p =. 538

After exploring multiple intelligences from the
proposal of Gardner, the predominant intelli-
gence was intrapersonal with an average = 79.21,
which is associated with self-knowledge, realistic
self-image, handling of feelings, the capacity for
introspection and personal acceptance, and the
ability to make decisions about their own lives,
characteristics of people with preferences towards
occupations engaged in mental health, education
or spiritual development, deploy this type of skill
or intelligence. Likewise, a comparative analysis
was conducted between men and women regar-
ding the multiple intelligences, finding similar
gender results, although there is evidence that
men score higher than women in intrapersonal
intelligence with * = 82.73 and women x = 78.8,
and intelligence in visuospatial in which men sco-
re £=77.27 and women x = 70.47. In turn, the
study identified the difference through the statis-
tical analysis of variance (ANOVA) Snedecor’s F
for the genre with the types of intelligences from
Gardner’s approach (see table 2).

On the other hand, a second instrument (DIDC)
was applied to participants, which was intended
to identify the brain dominance of each student
on the basis of Ned Hermann’s theory of the
model of the cerebral areas, where you could see
that the dominant quadrant in the sample is qua-
drant B: with an average £ = 60, related to the
left hemisphere characterized by processing the
information, planning, prioritizing the shape,
structure, method, organized, detailed, a bit in-
novative; However, the other quadrants had close
scores. Likewise, a comparative analysis was con-
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ducted between men and women regarding ce-
rebral dominance, finding that women have no
dominance, while men have two dominances: in
the B quadrant with an average of = 68 and C
with a quadrant average of £ 66. Similarly, the
results of the statistical variance analysis (ANO-
VA) between cerebral dominance and gender, did
not identify any value less than 0.05, demonstra-
ting that statistically significant differences in this
group do not exist (see table 3).

Table 2.
Distribution of means according to Gardner’s Multiple In-
telligences

x
Intelligence
e Female  Male F S
sample
Naturalist 75.5 7547 7136 0659 0419
Musical 66.68 66.61 6727 0.012 0915

Mathemati- 72.66 7292 7045 0.275 0.601
cal logic

Inter- 714 7068 7773 1.283 0.26
personal

Physical 67.94 6797 6773 0.002 0.966
and kines-

thetic

Linguistic 72.78 7245 7273 0.003 0.959
Intra- 79.21 78.8 82.73 0.836 0.363
personal

Visuospatial 7117 7047 7727 155 0.215

Table 3.
Distribution of means according to the Ned Hermann’s
model of the cerebral areas

Brain ul F Sig

quadrant  Complete . .\ .
sample

A 62 63 61 074 786

B 66 65 68 583 447

c 65 65 66 080 777

D 54 53 55 286 594

The Kolmogorov-Smirnov test performedfor nor-
mality of functions discovered the behaviorof the

variables (See table 4).

Table 4.
Kolmogorov-Smirnov test with correction for normal dis-
tribution

Brain Qua- - Qua- Sr:?]t Qua-
drantA drantB c drant D
N 107 107 107 107
Normal Mean 62.41 65.61 65.01 53.68
Parameters SD 1228 1179 1218 1157
Most Absolute 0.07 0.08 0.12 0.09
Extreme

Positve ~ 0.07 005 007 0.07
Negative  -0.07 -0.08 -012 -0.09

Differences

Kolmogorov-Smirnov Z 0.77 0.78 1.21 0.98
Asymp. Sig. (2-tailed) 0.589 058 0.088 0.294

To expand the analysis of the various categories,
we sought to identify possible relationships be-
tween variables and the Pearson correlation statis-
tic considering the results (see table 4) was used
to perform the normality test. Direct and signifi-
cant correlations were found between:

Quadrant B and Musical intelligence (p<.039 *)

Quadrant B with Physical intelligence, and
Kinesthetic (p<. 013 *)

Quadrant A and age (p =. 229 ¥)
Quadrant D with age (p =. 219)

On the other hand, it was found that the corre-
lations between all the intelligences are much
more powerful and significant, considering that
it approaches + 1 and a bilateral significance of
(p<.01). Similarly, a Pearson Correlation was
found between:

* Academic average and geographical location
(p=.204%)

» Age and logical mathematical intelligence (p
=.2527%)

Additionally, a statistically significant difference
was not found in relation to multiple intelligen-
ces and the variables of age, gender, or location, in
terms of average scores also failed to reveal a sig-
nificant difference statistic in relation to the qua-
drants however in terms of multiple intelligences
(see table 5) a statistically significant difference
was unveiled between the linguistic intelligence

and average, F (57.45) =1.68, p =.036. .
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Table 5.

Relationship between average and multiple intelligences

Table 6.

Multiple intelligences relationship with Quadrant A

Sum of s Sum of Gz
Intelligence df Squa- F Sig. Intelligence df Squa- F Sig.
Squares Squares
re re
Naturalist Between 1313448 57 23043 0.84 0.739 Naturalist Between 421845 24 17577 0.64 0.89
Groups Groups
Within 12388.33 45 2753 Within 22456.32 82 273.86
Groups Groups
Total 25522.82 102 Total 26674.77 106
Musical Between 20091.83 57 35249 0.88 0.672 Musical Between 8985.35 24 37439 1.03 0.445
Groups Groups
Within 1794167 45 398.7 Within 29911.85 82 364.78
Groups Groups
Total 380335 102 Total 38897.2 106
Mathemati-  Between 13897.88 57 24382 1.38 0.13 Mathemati-  Between  5374.01 24 22392 1.05 0418
cal logic Groups cal logic Groups
Within 7928.33 45 176.19 Within 17491.87 82 21332
Groups Groups
Total 21826.21 102 Total 22865.89 106
Interpersonal Between 217569 57 3817 1 0.504 Interpersonal Between 1026578 24 427.74 1.15 0.308
Groups Groups
Within 1717708 45 381.71 Within 30373.94 82 370.41
Groups Groups
Total 38933.98 102 Total 40639.72 106
Physicaland Between 20119.74 57 35298 1.38 0.133 Physicaland Between  6260.15 24 260.84 0.83 0.694
kinesthetic ~ Groups kinesthetic ~ Groups
Within 11516.67 45 255.93 Within 2588751 82 3157
Groups Groups
Total 31636.41 102 Total 3214766 106
Linguistic Between 20339.74 57 356.84 1.68 0.036 Linguistic Between 871896 24 36329 1.38 0.144
Groups Groups
Within 9546.67 45 21215 Within 21599.73 82 263.41
Groups Groups
Total 29886.41 102 Total 30318.69 106
Intrapersonal Between  8810.92 57 15458 0.71 0.888 Intrapersonal Between  3716.62 24 15486 0.82 0.706
Groups Groups
Within 9775 45 217.22 Within 15540.85 82 189.52
Groups Groups
Total 18585.92 102 Total 19257.48 106
Visuospatial Between 1779446 57 31218 1.08 0.396 Visuospatial Between 1073315 24 44721 1.78 0.029
Groups Groups
Within 1299292 45 28873 Within 2054582 82 250.56
Groups Groups
Total 30787.38 102 Total 31278.97 106

The following table shows the relationship be-
tween the B quadrant and multiple intelligences
noticing (See table 6) that there is a statistically
significant difference between the quadrant and
physical and kinesthetic intelligence.

We found that there is a significant difference

between visuospatial intelligence andquadrant A

with p =. 029 (See table 7).
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Table 7.
Multiple intelligences relationship with Quadrant B

Sum of i
Intelligence df Squa- F Sig.
Squares
re
Naturalist Between 660094 25 264.04 1.07 04
Groups
Within 20073.83 81 24783
Groups
Total 26674.77 106
Musical Between 6229.05 25 24916 0.62 0913
Groups
Within 32668.14 81 403.31
Groups
Total 38897.2 106
Mathemati-  Between  5069.62 25 202.78 0.92 0.574
cal logic Groups
Within 17796.27 81 219.71
Groups

Total 22865.89 106

Interpersonal Between 928159 25 37126 0.96 0.528

Groups

Within 3135812 81 387.14
Groups

Total 40639.72 106

Physicaland Between 11036.16 25 44145 1.69 0.04

kinesthetic ~ Groups

Within 2111151 81 260.64
Groups

Total 3214766 106

Linguistic Between 766852 25 306.74 1.1 0.365
Groups
Within 2265017 81 279.63
Groups

Total 30318.69 106

Intrapersonal Between  4830.27 25 19321 1.08 0.379

Groups

Within 144272 81 178.11

Groups

Total 19257.48 106

Visuospatial Between  8229.31 25 32917 1.16 0.305

Groups

Within 23049.66 81 284.56

Groups

Total 31278.97 106

DiscussioN AND CONCLUSIONS

Given the results above, it can be inferred that
the intelligences and dominance present in this
group, correspond from the neuropsychological
base where linguistic intelligences and the qua-
drant B and C dominance involve interaction be-
tween the left hemisphere and the limbic areas.
This means that students who possess a dominan-
ce in quadrant B are left hemisphere based with
characteristics related to the proper use of langua-
ge and their rational management of information
processes, they take the distinctive characteristics
of quadrant B which are organizing, logical, plan-
ned practices and simultaneously integrate in the
processing of information, particularly of their
location in the kinesthetic-limbic-emotional qua-
drant. This sample has elements of other related
intelligences, like musical intelligence, which fa-
vors the emotion management, serves as a way
to capture feelings, knowledge about feelings and
gives ways to communicate them to the listener.
At the same time physical and kinesthetic inte-
lligence provides elements related to the use of
one’s own body, to know and take actions upon
the world. For this reason, these people have skills
to express themselves through communication,
the use of language, being empathetic, and ha-
ving the ability to connect with other people. In
other words, the different types of intelligences
work together, interact, and although some do-
minate over others in an individual to provide a
solution to the problems facing at a given time or
to create products, different abilities are required
of each one and therefore could not be developed
in isolation. In addition, that relate directly to the
values, culture and habits of the people.

It could be recognized that learning styles are the
strategies that an individual has developed to ad-
dress learning tasks in a manner more or less con-
sistent over time, resulting from a triple influence,
their heritage, the own experiences and demands
of the context and that they should now it is part
of all educational planning that seeks to promote
the learning of students. According to this idea,
it is suggested to incorporate in the pedagogical
proposal, experiences that connect students with
the context, and works that promote all types of
intelligence and thought. In this sense, optimal
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learning must be comprehensive, competencies
to be developed should not only be related to the
professional aspects, but it must also promote
others that facilitate and adapt to changes, social
skills, individual emotional management and tea-
mwork.

Therefore, the intention is to integrate educatio-
nal strategies that encourage the development of
the different quadrants of the brain. In addition,
to encourage less preferred thinking styles, as well
as the preferred route. The contribution of diffe-
rent disciplines such as psychology, education,
neuroscience, and information technologies,
allows clear recognition and understanding of the
processes required to enhance the pedagogical ac-
tion centered on “student learning.”

It is necessary to recognize and work the varia-
bles involved in this process, that is to say, those
related to the student, teacher, pedagogy and di-
dactics and the environmental variables, so that
it refers to a process that promotes customized
learning, to study every aspect in the planning of
the educative act.

Thus, it is considered primordial learning focused
on the student, which entails the need to explore
alternatives to customize the virtual learning en-
vironments, based on the concept of adaptability
(Mejia, 2013); as well as the reflection of the hu-
man being that is emerging in this new paradigm
that is the virtuality and which is present in a new,
forceful manner in all facets of human life, it is a
new challenge to approach from the perspective
of education and psychology.

Part of the reflections about elements that pro-
mote student-centered learning implies that to
consider the processes of evaluation, regarding
this research suggests those actions that can be
done in the real-ecological context, which invol-
ve activities in context, addressing real problems,
projects, looking for the student to benefit from
the contribution of other people (Gargallo-Lo-
pez, Pérez-Pérez, Green-Peleato & Garcia-Felix,
2017). In this context, it is sought that the edu-
cative act promotes the development of people
with greater resources to deal with the real and
everyday context.

Complementing this reflection, Costa & Kallick
cited in Bisquerra, (2003) propose to integrate
new skills into the learning process, required in
the new labor context, which involves leaning
on the intelligences that each individual has in
order to cope with everyday lifecs omplexity in
a creative way and develop other skills of emo-
tional intelligence like perseverance; learn skills
for a proper management of the emotions, on
the intrapersonal and interpersonal level. In the
same way metacognitive skills; create, imagine
and innovate; take risks, apply the sense of hu-
mor, think independently; be open to continuous
learning. In this sense, Lucas & Claxton (2014)
provide an open model, with four main compo-
nents: research, experience, thought, and reason.
Another avenue of development implies an inte-
lligence that includes the ethical element, looking
to make the individual and collective well-being
compatible (Pfeiffer, 2015)

By way of conclusion, it is further enhanced that
it is important, in education, to create pedagogi-
cal conditions that facilitate the care of diversity
to promote inclusion, with proposed educational
routes that enable expression options of the va-
rious learning styles, ways of thinking, and deve-
lopment of multiple intelligences. It is suggested
that the teacher has the possibility of recognizing
their learning style so that in addition to generate
related proposals, they enrich their pedagogical
and didactic proposals to improve the educative
act, providing initiatives that favor other learning
styles and thought to comprehensively promote
the training processes in their students. It is no-
teworthy that Information Technologies combi-
ned with an educational model that includes all
the variables that are present in the educative act,
joined to constitute a fundamental variable for
virtual and face-to-face training proposals, are
essential tools that favor the development of the
learning styles and enhance learning.
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ABSTRACT

This research was developed with a qualitative methodological design, specifically a case study, with
a focus group data collection technique in active students and teachers of the visual arts program
of a public university in Colombia with virtual and distance modality. Its main objective was to
develop a strategy of evaluation for the academic program in visual arts offered in virtual learning
environments. In 2016, the visual arts program starts with an enrollment of 50 active students, for
the following year the number increases to 278. The student population is heterogeneous, between
16 to 45 years old and socio-economic conditions with presence in 63 open and distance education
centers in Colombia. The results are concentrated in three analytical categories: expectations regar-
ding the program and its methodology, teacher support and new didactic and pedagogical resources.
Its impact is reflected in the following findings: a. Establishment of an academic program as an ob-
ject of study; b. Design of theoretical-methodological contents with relevant and innovative digital
educational resources, which encourage autonomous and meaningful learning; c. Identification of
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expectations and needs of teachers and active students as part of the teaching and learning process
of the arts, research methodologies and creation of work; d. Implementation of a methodological
route for constant evaluation, establishing academic management practices within the program cha-
racterized by quality, decision-making based on research and oriented towards academic excellence.

Keywords: Arts, educational resources, evaluation, academic management, virtual learning environ-

ments.

RESUMEN

La presente investigacién se desarrollé con un disefio metodolégico de tipo cualitativo, especifi-
camente estudio de caso, con técnica de recoleccién de datos grupo focal en estudiantes activos y
docentes del programa de artes visuales de una universidad publica de Colombia con modalidad
virtual y a distancia. Su objetivo principal fue desarrollar una estrategia de evaluacién del programa
académico en artes visuales ofertado en ambientes virtuales de aprendizaje. En el ano 2016, inicia
el programa de artes visuales con una matricula de 50 estudiantes activos, para el siguiente afo el
ndmero se incrementa a 278. La poblacién de estudiantes, es heterogénea, entre los 16 a los 45 afios
y condiciones socio-econdmicas con presencia en 63 centros de educacién abierta y a distancia en
Colombia. Los resultados concentrados en tres categorias analiticas, siendo: expectativas frente al
programa y su metodologfa, acompafiamiento docente y nuevos recursos diddcticos y pedagdgicos.
Su impacto se refleja en los siguientes hallazgos: a. Establecimiento de un programa académico como
objeto de estudio; b. Disefio de contenidos teérico-metodoldgicos con recursos educativos digitales
pertinentes e innovadores, que propician el aprendizaje auténomo y significativo; c. Identificacién
de expectativas y necesidades de docentes y estudiantes activos como parte del proceso de ensefanza
y aprendizaje de las artes, metodologias de investigacién y creacién de obra; d. Implementacién de
una ruta metodologica para la evaluacién constante, estableciendo practicas de gestién académica
al interior del programa caracterizadas por la calidad, toma de decisiones basadas en investigacién y

orientadas a la excelencia académica.

Palabras Clave: Artes, recursos educativos, evaluacién, gestién académica, entornos virtuales de

aprendizaje.

INTRODUCTION

The training of artists in a virtual mode not only
problematizes the art/technology relationship,
but also addresses important aspects of life from
different dimensions (emotional, cognitive, and
expressive). In this sense, questioned in the sco-
pe of “aesthetic behavior” as stated in Barbosa
(2017), it is relevant for the purposes of training
and research in the Arts: “Like a tool that enables
expression, that does not disassociate itself from

life or from human effort, art calls upon human
being to share emotions, sensations and ideas.
Thanks to the collective impulse, in art two types
of fulfillment within the experience are achie-
ved: the unification of components of life, and
the union of intersubjective experiences between

groups human” (p.4).

Virtual mode favors access to training in crafts,
with national and international coverage and
a flexible structure for development of the pro-
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posed content. The features proposed in this
program which distinguish it from others are as
follows: the virtualization of curricular content,
active use of Information and Communication
Technologies (ICT) in the teacher-student rela-
tionship, and research mediated through use of
technologies for the formation of investigational
research, using methodologies unique to the arts,
such as the art of investigation/creation and qua-
litative or mixed research.

The teaching of the arts fosters a close relations-
hip between the teacher and students through
face-to-face interaction, however, thanks to ICT,
is possible to maintain this relationship virtually.
Because this is the first program of a virtual moda-
lity offered in Colombia, it is necessary to inquire
into meaningful learning in theoretical-practical
courses, since the courses in have traditionally
been developed for the face-to-face environment.

The questions are; is it possible to learn how to
draw virtually? Can artists be taught through a
virtual mode? The answers to these questions
cannot derive from a prejudiced or enthusiastic
place, but through research. This is an exercise
for the review of the significant learning of the
students in the program. Using these ideas, we
can propose the development of a tool for con-
tinuous improvement of the design and didactic
components of online art programs, which teach
drawing, photography, and basic design.

Developing evaluation strategies allows the cons-
tant identification of standards for success or
failure of the pedagogical strategy and didactic
implementation for the appropriation of theore-
tical-practical concepts of Visual Arts. For this,
four phases were created: the methodological
design, the subsequent application of evaluative
techniques, analysis of results and finally the for-
mulation of guidelines.

Virtual education arose as a solution that encom-
passes the needs of the population, granting ac-
cess to education to people from contexts. Due
to disability, mobility, space, and time, not ever-
yone can access education in person. This mode
of learning in virtual environments has evolved
as permitted by information technologies. At
this time the growth of online courses has been

increasing and supplementing spaces where edu-
cation and the spreading of knowledge was not
possible, therefore, ICT provided various tools
and possibilities for students to gain, process, and
execute knowledge. The distance higher educa-
tion environment is not only seeking the success
use of technologies, but also educational tools
offered within the course. How the Plan Nacional
de Tecnologfas de la Informacién y las Comuni-
caciones 2008-2019 del Ministerio de Educacién
(Information and Communication Technologies
National plan 2008-2019 of the Education Mi-
nistry) shows it: The use of these technologies has
changed the social customs and the ways in which
people interact. ICTs have improved opportuni-
ties for large groups of the population traditiona-
lly excluded by increasing mobility within society.
These technologies have additionally revolutioni-
zed learning, changing the way people learn and
the role of pupils and teachers. It has also beco-
me clearer that the learning period may not be a
time-limited process, but occurs throughout life.
(Ministry of Communications, 2008, p. 65).

In connection with the above information, the
importance of constant evaluation of the online
courses is stressed, since distance education not
only seeks to provide an opportunity to a popu-
lation or provide easy access to knowledge, but
also seeks to use certified high-quality educational
learning.

“The existence of media as an instrument of
communication and exchange does not gua-
rantee nor determine a methodology or a par-
ticular concrete learning since it requires the
processes of construction and socialization
where the media come to contribute but are
not crucial to achieving learning outcomes.
The simple presence of technologies does not
guarantee optimal results, every proposed
application demands the active, creative and
critical participation of the agents involved,
each one of whom are generators of messages
and have the power to exchange knowledge
and ideas with others to enrich their knowled-
ge”(Avila & Bosco, 2001, p.34).

So what impacts and effectiveness does the lear-
ning process have in students who participate in
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methodological Visual Arts courses offered by a
public University with online and distance lear-
ning? What pedagogical tools should be taken
into account for the continuous improvement in
a virtual course high quality craft?

As Avila & Bosco (2001) assert, educative practi-
ce is not sufficient with the incorporation of ICT
since in itself it does not educationally significant.
Because of this insight, the use of technology and
communication tools must be accompanied by a
creative and innovative pedagogical model that
allows constant transformation for meaningful
learning. From this perspective, a high-quality
education in which students learn in a positive
and effective manner must be guaranteed.

Research explores methodological aspects of the
teaching of Arts in virtual environments from the
theoretical approach of certain theoretical-prac-
tical courses. Analytical categories explored are
expectations about the program and its methodo-
logy, teacher accompaniment, and new didactic
and pedagogical resources.

Its main objective is to develop an evaluation
strategy for the continuous improvement of four
methodological courses of the online Visual Arts
program: drawing, photography and basic design.

Programs of Arts in Colombia: a view of the tea-
ching-learning processes

The programs of Arts in Colombia

Currently, programs of Arts offered in Colombia
are insufficient in relation to other professions and
fields of knowledge. According to the SNIES-Mi-
nistry of national education (2013), there are
37 programs of Arts, which represent only 5%
of the programs of higher education offered in
Colombia, meaning that only 469 programs out
of the 9,824 that exist correspond to this area of
knowledge. Areas of economics, mainly business
administration and engineering programs, make
up more than half of the programs offered at the
national level, holding 55% of the total (see Fi-
gure 1).

B Agronomy

59
0, .
e @8% m Ats

250/0 Education
9%

W Health

B Social and humanities

18% | Economic

30% Engineering
Math

Figure 1
Registered, quality programs by subject. Analysis based on
information from the SNIES, Ministry of national educa-

tion (2013).

The area of the arts consists of seven basic core
knowledges: plastic, visual and related arts, repre-
sentative arts, history, design, music, advertising
and related arts, and other unclassified disciplines.
However, the range of Visual Arts is significantly
smaller than the total number of programs availa-
ble within the area. Within the arts programs, de-
sign and music are occupied by larger proportion
of students and academic offerings. As stated abo-
ve, only 5% of higher education programs offered
at the national level are within the area of Arts; of
these, 469 programs cover the seven basic nuclei
outlined. Only 69 programs of the 469-cover plas-
tic, visual, and related arts, the others correspond
to the other programs that constitute the arts, re-
presenting 19.7% within the area and only 0.69%
of the total number of programs offered in diffe-
rent areas of knowledge in Colombia (information
gathered from the SNIES-Ministry of national
education, 2013 and can be observed in table 1).

Table 1.

Number of programs offered by subject. MEN - SACES.
Information from July 2013. * Does not include national
university programs; includes only the SENA registered,

qualified programs.

Area Number of programs %
Agronomy 243 2
Arts 469

Education 769

Health 939

Human and Social Sciences 1742 18
Economics 2936 30
Engineering 2413 25
Math 313 3
Strongly disagree 9824 100

Analysis based on information from the SNIES, Ministry
of National Education, 2013.

ISSN 2313-7878. Hamurt'ay 5(2). July-december 2018. pp. 60-73

63



Evaluation strategy for the continuous improvement of courses of a Visual Arts program in virtual and distance modality:

Case study

Teaching the arts in virtual learning
environments

The development and evolution of information
technologies has created virtual spaces and envi-
ronments in order to make education accessible
to all. Likewise, we seek to create different areas
within online higher education with new oppor-
tunities of knowledge (Avila & Bosco, 2001).

When we refer to the virtual learning environ-
ment, it is contextualized as the use of software
or a platform, the purpose of which is to transmit
information to build new knowledge. The virtual
learning environment is characterized by the use
of an intuitive visual interface, where modules
are used for step-by-step information media-
tion. There are tools such as calendars, agendas,
student management, evaluation, and tracking,
allowing a real meaningful learning; In addition
to these tools, there are people who enable such
mediation; the administrator, the tutor, and the
student. A virtual learning environment must
allow communication between the teacher and
the student to develop skills and mediate the edu-
cational process, as well as have the capacity to
work with large and small groups without affec-
ting the usability of prepared resources (Belloch,
2012; Zapata-Ros, 2015).

According to Avila & Bosco (2001) perceive
learning environments as neither subscribed to
formal education nor to a particular educatio-
nal modality. On the contrary, they try to create
spaces in which to recreate the conditions under
which the individual gains new knowledge, new
experiences, and new elements that generate pro-
cesses of analysis, reflection and appropriation
without mandatory on-site attendance. From this
perspective, it is understood that distance educa-
tion considers that people in areas, which do not
have access to educational tools, also have a need
for learning and specific knowledge of different
subjects. This is where ICT plays a key role; in the
generation of tools that afford the opportunity of
a high-quality education through online and dis-
tance learning.

In Colombia, in online and distance learning has
evolved in three stages. At first, student-teacher
interaction was very limited and most correspon-

dence was through mail. Then, ICT played an in-
dispensable role by closing the space between the
student and the tutor by means of remote lear-
ning and cyberspace, in order to further enable
the exchange of information. The third part of
this evolution occurred through technologies that
offer continuous communication over networks
which allow access to education anywhere at any
time, allowing close student-teacher contact. Li-
kewise, it is important that the pedagogical mo-
del is planned while taking into account advan-
cements towards high-quality education process.

Many advantages within the virtual mode allow it
to be a successful learning alternative for students.
According to Mendoza & Galvis (1999, p. 34)
there is a long list of advantages for both the tu-
tor and students. Highlights among them are: 1,
reduced sense of isolation; 2, increased flexibility,
and 3, increased variety.

In this sense, it highlights that an educational
system should constantly be evaluated and reflec-
ted upon. The use of ICT must encourage con-
tinuous improvement within the learning envi-
ronment to promote high-quality education. For
this purpose, there are enforcement instruments
of qualitative and quantitative form that enable
foster constructive criticism and improvement of
online courses. Likewise, it demonstrates the im-
portance of online higher education, where the
objective is to provide an effective, relevant, and

full knowledge.

Evaluation in virtual learning environments

In the virtual mode, it is essential to raise a num-
ber of guidelines in order to develop a quality
education system. For the creation of a virtual
learning environment, it is necessary to take into
account the following elements: analysis, design,
development, and evaluation. The dynamics of
each of these tools lead to successful student lear-
ning. Instruments have been created that allow
the continuous application of these elements in
online courses, as well as reflection about chan-
ges and dynamics that must be configured in the
courses to be evaluated. For this type of evalua-
tion, it is important to select areas and subareas,
define standards, and define indicators in order to
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adopt a system of improvement within an online
course. As Rubio (2005, 2003) says when refe-
rring to quality standards and indicators, to be
included within a model they adopt the intrin-
sic characteristics of the course to be evaluated,
like those that contributed to its organization and
management; and in some ways, they can affect
student perception. In addition, Rubio mentions
that although the established indicators attempt
to represent the entire context, even though they
have tried to be representative of the whole of the
context, it is convenient that each institution se-
lects those most appropriate to their needs and
their reality.

Methodological courses

The online and distance learning Visual Arts pro-
gram of a public university in Colombia has a cu-
rricular design with core problems, which seeks to
integrate in a coherent manner the environment,
mediation, mediators, learning strategies, and
evaluation proposal, which, thanks to methodo-
logical order, is composed of a set of procedures,
strategies and pedagogic-didactic techniques.
These strategies and techniques are viable throu-
gh the resources and tools of the online learning
environment, enabling the exercise of certain
professional practices, trades, or occupations,
the recognition of regional problems and feasi-
ble solutions, as well as the identification of new
training requirements (PAP solidarity-UNAD,
2011, p.16).

Regarding classification, three types of courses
are offered in the arts program: theoretical, me-
thodological (theoretical/practical), and practical.
The theoretical courses of the program respond
to the declarative knowledge of knowledge, i.e.,
concepts, fundamentals and problems of knowle-
dge and knowledge discipline. The methodologi-
cal courses emphasize procedural, very relevant
knowledge for the methodological strategy wor-
kshop and requires the application of knowled-
ge to practice solving problems in which student
must enhance the implementation of the theore-
tical contents (know-how). The practical courses
(workshops) are those in which production and
action may develop; they are structured from the

processes of creation and research of each student
after they have knowledge and expertise gained in
the theoretical and practical courses. In coheren-
ce, the following were determined as methodolo-
gical courses of the Visual Arts program: drawing,
artistic photography, and basic drawing.

Context and scope of research mediated by tech-
nologies of information and communication for
the evaluation of an academic program

According to Romero (2014) at the end of the
1960s, the emergence of Internet conceived so-
cietal transformations, now shaped by subjects
and hyper-connected subjectivities; citizens of
the world exist in delimited territories and have
new requirements regarding technological con-
sumption (p.28). For Garces, Ruiz & Martinez
(2014, p.219) societies recognize the Internets
social impact. Transformations in dynamics, ways
of interpreting realities, the individual’s relations-
hip to their self, others, and the environment, has
put on the agenda the discussion today’s universi-
ty’s commitment to meeting the challenge of top
education in digital societies and culture. Within
the impact of transformation, ICT has begun to
play a fundamental role in the educational process
as a contribution to the construction of knowled-
ge, for the purpose of solving problems and fixing
the situations of an environment or context.

According to UNESCO, the university’s social
responsibility and substantive functions are tea-
ching, research, and extension. This has enabled
the leap from traditional to distance education,
while recognizing other models of teaching and
learning and maintaining standards of quality,
relevance, social inclusion, integration, interna-
tionalization, and mobility (Estrada, Ferndndez,
& Zambrano, 2017). From teaching and exten-
sion expands the design and offer of training and
MOOC courses (massive, online, open, and free
courses). From research, new knowledge about
virtual environments has been developed for the
mediation of processes of University research.
As mentioned previously, research is an impor-
tant factor for the development of new knowled-
ge products that may contribute to the different
fields of action required; in this case, the explo-
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ration topics within the Humanities which were
previously unknown are now uncovered, due to
technologies that contribute to research improve-
ment, strengthening, and shed light on the prac-
tices of social sciences and humanities researchers
(Romero, 2014, p. 20).

Nowadays, not only the research but also the edu-
cation itself is constantly challenged to achieve
significant learning and achieve an evolution of
the transmission of information; It is there where
technologies, virtualization, and the same distan-
ce education contribute to the construction of a
social development through virtual spaces, which
foster independent learning. Using the technolo-
gies to independently look for information leads
to building individual knowledge, simultaneous-
ly mediated with collaborative learning for the
development of skills in online environments.
These spaces generate discussion and a search for
transformation in forms of education, to reach
an end point at the construction of knowledge.
Here, technology is a necessity for the evolution
of information (Navarro, 2017, p.38).

In this sense, it has been developed like in the
evolution of these technologies that allowed the
transmission and transformation of spaces, in this
case, education, which is where ICT has genera-
ted parameters of evolution in education within
virtual environments. Three important aspects
are highlighted here, to be taken into account
for the construction of virtual spaces where in-
formation will be given. First, communication is
sought, and is where it is mentioned to transmit
information about the subject determined. Se-
cond is cooperation, in which collaborative work
is encouraged for the collective construction of
knowledge. The third is sharing, which is where
the mediator of processes furthers the stimulus to
enhance initial learning. (Real, 2011, p.54).

Taking into account the above information hi-
ghlights how research mediated technologies
allow for the design of strategies to evaluate
methodological courses in a program of Arts in
virtual learning environments; in one hand, the
focus of this text in the design of methodological
courses and their pedagogical and didactic strate-
gies as a field of study; on the other, Internet and

ICT as a mediator of processes of collaborative
research.

From the strategic component of research, the
academic program of Visual Arts is structured
from the formulation of research. The arts in
the digital era, whose purpose is to develop di-
fferent research parameters within the Arts for
the approach of contemporary contexts, with the
purpose of achieving comprehension of the use
and treatment of the production of work in diffe-
rent social and cultural environments.

Considering these aspects, this study had as ge-
neral objective: develop an evaluation strategy for
the continuous improvement of four methodolo-
gical courses of the Visual Arts program in virtual
learning environments: drawing, Photography
and basic design.

In addition, as specific objectives:

1. Formulate evaluative parameters for the con-
tinuous improvement of the courses to work.

2. Identify strategies for the improvement of the
courses of the Visual Arts program with tea-
chers and students.

3. Design of a tool for the continuous improve-
ment of the courses within the program.

MATERIALS AND METHODS

Participants

In the year 2016, the Visual Arts program began
with 50 active students enrolled. The following
year the number is increased to 278. The student
population is heterogeneous, of different ages
ranging from 16 to 45 years and socio-economic
conditions since the University’s teaching model
is characterized by social inclusion and is present
in 63 open and distance educational institutions
across all regions of Colombia. Participants do not
report any disability status. Research includes stu-
dents from the arts program distributed over 63
municipalities of Colombia, as shown in table 2.
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Table 2

Geographic location of the students.
Number  Region Number  Region
of of
Students Students
135 Bogota 1 La Dorada
16 Medellin 2 La Plata
8 Acacias 1 Malaga
5 Barrancabermeja 2 Ocafia
6 Barranquilla 12 Palmira
10 Bucaramanga 5 Pasto
8 Cali 4 Pitalito
3 Cartagena 1 Sahagun
1 Corozal 1 San José del Guaviare
3 Cucuta 4 Santa Martha
1 Cumaral 1 Santander de Quilichao
6 Dosquebradas 2 Sogamoso
5 Duitama 1 Valle de Guamuez
10 Facatativa 1 Tumaco
5 Florencia 3 Valledupar
1 Garagoa 2 Yopal
2 Girardot 5 Zipaquira
5 Ibagué

Total 278

Analysis based on information from the SNIES, Ministry
of National Education, 2013.

The sampling was voluntary, according to the de-
finition proposed by Hernandez, Fernandez &
Baptista (2014, p.156) who define the voluntary
sample as “. . . in volunteer sample the selection
of participants depends on varied circumstances.
This kind of sample can also be called auto-selec-
ted, since persons proposed themselves as partici-
pants in the study or responded to an invitation.”

From the universal population described, we ca-
lled for voluntary participation in the process of
assessing courses, by sending invitation to stu-
dents enrolled in methodological courses (theo-
retical/practical) and which yielded the following
distribution of participants according to active
academic registration period, which is shown in

Table 3.

Table 3
Sample distribution.
Application period Sample
(16 weeks) (participants)
January - June 2016 39
January - June 2017 20
August - December 2017 29

In relation to teachers who direct the methodolo-
gical (theoretical/practical) courses, the develop-
ment of a focus group was proposed. Highlighted
is the participation of four (4) teachers, young
adults aged between 25 and 35 years of age, of
whom three (3) feature a profile of master’s in vi-
sual and plastic arts and the other one (1) has the
profile of a specialist in photography. In addition,
they have additional training in the specific field
of teaching in virtual environments (AVA).

Instrument

Understanding the process of data collection as
a systematic process that ensures, on one hand,
the capture of the most determinant information
about reality, and on the other, checks the validity
of tentative observations from the various obser-
vation sources or the various sources to examine a
reality (Bonilla-Castro & Rodriguez-Sehk, 2005,
p. 141). In this sense, mainly two instruments
were used to collect the data:

1. An online survey composed of 13 questions
aimed at addressing the following categories
of analysis:

a. Expectations about the program and me-

thodology
b. Didactic material
c. Teaching accompaniment

d. New resources: communication strategy.

The purpose of the instrument is concen-
trated on measuring the scope of learning
of methodological courses of Visual Arts in
virtual methodology. Students registered as
being enrolled for the first time in the courses
for drawing and artistic photography as part
of the visual arts program were used in the
implementation of the survey. The database
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of the program of Visual Arts enrolled in the
courses of drawing and artistic photography.
Participation in the survey was voluntary and
anonymous aspects were communicated in
the online form’s header and part of the in-
formed consent.

The survey was validated through a pilot
test in which adjustments were made on
the analytical categories of: a. environment;
b. teaching strategies and c. methodological
approach of the courses.

2. Target Group: Since their exercise is built in
a group meeting, it is guided by a collecti-
ve conversation in which participants share
their experiences, views, and perceptions on
a specific topic. For their application, 100%
of teacher’s visual arts, teachers who had the
role of methodological course director were
summoned

It was held in two sessions in order to inquire
about materials and supplies, as well as per-
ceptions and expectations in the design of
courses, taking into account the activities of
the course and the actions of the program to
facilitate the realization of such activities. The
target for each of their group sessions, with
the participation of 5 teachers, concentrated
developing the investigation of the following
analytical categories: a. Course design: tech-
no-pedagogy and discipline; b. Didactic and
c. Teaching accompaniment. (See Table 4).

It is necessary to highlight that the two data co-
llection techniques mentioned above have a cen-
tral reference that, in the qualitative research, co-
mes from the subjective interpretation proposed
by Max Weber (Castillo-Guzmdn, 2003), which
does not prevent the objectivity of its results in
terms of the validity of the significance, i.e. the
ability to verify data in virtue of what are really
results of a person’s understanding, placing inter-
pretations in the context of the “reality lived and
the perspective of a more valid understanding of
the social world”(Poutois & Desnet, 1992, p.68,
quoted by Castillo-Guzmadn, 2003).

Table 4

Instruments and scope.

Instrument Type Scope

Question guide for the
focal group

Approaching the experience of the
student of arts in the virtual modality,
allowed researchers to know firs-
thand the experience of an artist in
training in the distance mode.

Online survey Identification of the learning scope of

methodological courses of visual arts

in virtual methodology::

1. Expectations regarding the pro-
gram and methodology

2. Teaching materials

3. Teacher accompaniment

4. New resources: Communication

strategy

Type and design of study

The research was developed from a qualitative
methodological design, type case study, which,
according to Hernandez, Fernandez & Baptista
(2014) is characterized by:

1. Performed in natural areas of the participants
or units of analysis.

2. 'The variables are not controlled or manipula-
ted.

3. The meanings are taken from the participants
themselves.

4. Data is not reduced to solely numeric values.

The procedure for the methodological develop-
ment of the study allows the following structure
phases indicated in Figure 2.

Fase 1: F .
ase 2:
Methodological Fase 3:

design and Application of
unlficgatlon of evaluation Analysis and
results

parameters techniques

Figure 2. Phases of the study.

Through systematic development of each of the
phases, three unified categories were developed.
Their descriptor and code (Table 5) are establi-
shed for the analysis of the consolidated results,
which allowed the construction of the tools to
evaluate methodological courses of the program.
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Table 5

Categories, descriptor and code.
Category Description Code
Expectations t expresses the fulfillment or EFP
regarding the lack thereof of the expectations
program and of the student about the metho-
methodology dological courses.

Teacher accompa-  The favorability or not of the AD
niment quality of the accompaniment
made by the teachers of the
methodological courses is
expressed.

New resources:
Communication
strategy

Participation or lack thereof of ~ EC
students is expressed in the
communication strategy of the

visual arts program - UNAD.

Later, the qualitative analysis of the data from
the coding is performed and categorized, which
allows the establishment of recurrences and omis-
sions and generates knowledge of the perceptions,
expectations, and needs of students and teachers
facing the teaching-learning process of the visual
arts in an online and distance learning mode.

REesurrs

The findings found in this research are focused
on:

Expectations about the program and metho-
dology
87% of new students consider that the methodo-

logy is adequate for learning in methodological
courses of visual arts.

@ Totally agree
® Agree
Partially agree

@ Totally disagree

Figure 3. Expectations about the methodology of the cour-
ses.

The same way, expectations have been met at the
time of enrollment into the program. Within

this, category students state that one of the factors
that most influences success in the courses is the
response and appropriate accompaniment by the
teacher. Another category is of didactic material,
which seeks to support a better understanding of
developing products for methodological cour-
ses. Taking into account the expectations within
the first category, we find in the second category
about teaching materials that students show that
although the visual product is relevant, the qua-
lity of the audio does not enhance each learning
resources for the course.

Accompanying teacher

41% of the students consider teachers generate an
appropriate accompaniment for the development
of methodological courses and that the course is
addressed properly, allowing advancement in the
development of visual arts skills. Likewise, they
considered that the teaching materials and the
development of courses has promoted significant
learning in methodological courses of visual arts,
where, through step-by-step explanation, the vi-
deo allows the application of concepts which seek
to reach the process of higher education.

®Yes @No @ Neither

Figure 4. Comprehension of course content

0.0% 0.0%

43.5%

B Deficient M Excellent

Regular

Acceptable Good

Figure 5. Quality of teacher accompaniment.

ISSN 2313-7878. Hamut'ay 5(2). July-december 2018. pp. 60-73

69



Evaluation strategy for the continuous improvement of courses of a Visual Arts program in virtual and distance modality:

Case study

2.6%

M Deficient Regular ™ Acceptable Good M Excellent

Figure 6. Comprehension of activities and content.

Figures 5 and 6 represent that 87% considered
that the course contents of the methodologi-
cal courses of visual arts are understandable and
30.8% considered the activities understandable.
However, 28% of participating students expres-
sed an acceptable understanding of activities in
conjunction with 15.4% who indicate an accep-
table quality of teaching accompaniment. The
above reflects the need for rethinking structural
aspects in the context of the design of courses and
digital educational resources that facilitate clarity
and innovation of contents of theoretical-metho-
dological courses and teaching accompaniment,
from its propitious spaces and mediations that
allow the realization of said process.

New resources

Communication strategy: Figures 7 and 8 show
that 87% of students perceived high thematic re-
levance in the space of academic life called “Arts
in Context” in contrast with the 41% who repor-
ted no participation in the space. The program of
Visual Arts from the mode should promote and
raise awareness and understand the importance of
these complementary resources for updating and
academic university life that is not always on-si-
te, but are developed through transmissions from
web-conference rooms, since the virtual “Arts in
Context” radio program production and open
new spaces of circulation and dissemination of
products derived from the theoretical-methodo-
logical courses such as journals of formative in-
vestigation, national academic character event,
academic networks, research groups, and research
hubs. In addition, to articulate from the curri-
cular of the University Museum of digital arts—
MUNAD—as a fundamental pillar for the entire

process of dissemination of work.

® Yes

@ No

Figure 7. Participation in “Arts in Context”

W High

Average Low

Figure 8. Relevance of the themes of Arts in Context

As a result of the analysis, the team of teachers
of the academic program designed the following
tool to collect and identify of aspects to improve
the design of the Visual Arts courses and educa-
tional resources in the virtual learning environ-
ment (Annex 1). Within this recollection form, a
new category was included, which was based on
the analysis of results that are available for gene-
ral improvement of aspects of the program from
their curricular design.

Consequently, from the academic program of the
National Coordination have provided the updated
space of academic life “Arts in context” as a com-
munication strategy for science, technology, and
innovation—Ctel (annex 2). As well as the design
and implementation of formative research maga-
zine Back Projection and the national academic
event MEDIATICA (Anexo 2) as a first meeting
of digital arts in Colombia allowing the combi-
nation of joint efforts between 3 Columbian uni-
versities for the creation of the academic network
AVI—art, virtuality, and research. These actions
have allowed the results obtained from the research
process for the evaluation of the program to result
in strategic decisions for continuous improvement
of the approach to high-quality standards, as well
as the best digital educational resources conside-
ring their relevance and innovation.
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DiscussioN AND CONCLUSIONS

The teaching of the arts in virtual mode involves
the development and implementation of a cul-
ture of evaluation and continuous improvement
of pedagogical and didactic resources used by the
students to develop different academic activities
in the courses. The research allowed the formu-
lation of evaluative parameters through the ins-
truments applied to teachers and students of the
visual arts program. It also allowed the conside-
ration of the visual arts program in virtual mode
to be an object of research, involving effectiveness
and academic possibilities of the modality, which
are reviewed in the light of the evidence of the
instruments, results and analysis.

In this order of ideas, research constitutes an
input for subsequent exercises of high quality and
accreditation registered quality for the status of
research and curriculum improvement.

Consistent with the above, the instruments and
strategy that were formulated in this research
have enabled the curricullum committee of the
program to make strategic decisions of didactic,
pedagogical or communicative order based on the
information of the results and observations.

The impact of the interpretation of the results
promotes micro-curriculum order (academic)
actions that result in permanent adjustments for
the continuous improvement of the program,
allowing appropriation of methodologies, in par-
ticular, of courses like photography and drawing.
Every time, the quality of teaching materials and
teaching accompaniment is an essential criterion
for compliance with the learning objectives of the
courses in function.

Following the order of the above, authors such
as Avila & Bosco, 2001; Belloch, 2002; Mendo-
za, 1999, conclude that the processes of teaching
learning mediated, by the use of ICT simulta-
neously, provide access to educational content
and teacher accompaniment, making the expe-
rience, perception and learning processes of the
visual arts student become a fundamental axis for
the formulation of research and improvement in
curriculum design. It is then as posing constant
exercises of inquiry about the needs and requi-

rements of student within the virtual modality,
and the development of the strategic actions of
improvement cannot be delayed. The student ex-
perience is crucial for the design of future cour-
se content; the permanent review of the content
and strategies ensures that the effectiveness of the
actions on the course can be measured between

periods.

As designated by UNESCO (2004; 2016) the
relevance of the pedagogical, didactical, metho-
dological and evaluative dimensions, within a
transformative educational model lie in the un-
derstanding by fine-tuning the learning processes
starting from the characteristics, needs and chan-
ges in the social, political and productive envi-
ronment that permeates the participants. Also
working on the strengthening of an educational
culture that ensures the rights and fundamental
duties from formation for the expertise to be, ex-
pertise, expertise to learn, and expertise to coe-
xistence.

In parallel, research in collaboration allows the
combination of efforts to develop high-impact
educational, social, and academic research pro-
jects. As well as other scenarios that allow the
development of strategies for the social appro-
priation of knowledge, academic and research
networks, national and international co-authors-
hip, and scientific events spaces conducive to the
collaborative work. Likewise, research allows the
identification of objects of study related to the
academic program in itself, converting them to
objects of study oriented to academic courses, pe-
dagogical and didactic strategies and instruments
to the significant contribution of contributions
that allow a real pedagogical transformation and
that will have an impact on the educational para-
digms of virtual education. As Salinas (2012) says,
the research agenda aims to achieve real impact in
educational and institutional policies, knowled-
ge of how learning occurs in these scenarios, and
how that change occurs in educational practices.

To future investigators interested in this thematic
line, approaching the teaching of the methodolo-
gical theoretical-practical courses from the virtual
modality, the establishment of methodologies that
decant continuous improvement models applied
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in other virtual and distance modality programs.

As recommendations for the future, it could in-
fluence that the challenges and bets of the acade-
mic and investigative scenarios will be: 1. acade-
mic life as a scenario in situ of the recognition and
appropriation of the sense of institutional belon-
ging and relevance in the academic program that
develops. 2. Increase the production of digital
educational resources through conferences, stra-
tegic B-learning face-to-face meetings strategie
and virtual learning objects in order to facilitate
spaces for the strengthening of the autonomy in
the process of learning in virtual environments.
3. Establish educational strategies that promote
the teacher-student interaction from the cons-
tant use of audiovisual educational resources. 4.
Strengthening of the scenarios of academic and
university life that the program has, specifically
in actions for dissemination among the student
community.

Every time, these scenarios provide the possibi-
lity of supplementing the knowledge provided
from the methodological courses of the visual
arts program and show, how to design metho-
dological tools that enable the assessment of the
appropriation of ICT as a mediator in processes
of vocational training; promote the creation and
consolidation of academic networks and research
for collaborative work between institutions that
deal with artistic practices with emphasis on the
production, circulation and exhibition of digital
arts in Colombia and Latin America.
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ABSTRACT

Online education has had a significant growth and evaluation of learning, the system and the tea-
ching activity to assess its success is particularly relevant. The latter has been evaluated in the li-
terature based on indicators of teaching activity that come from the face-to-face modality, which
restricts its scope. Therefore, indicators of teaching activity that respond to the characteristics of the
modality are required, indicators that consider the data stored in the databases of the used digital
environments and, simultaneously that these are presented to the teachers in a comprehensive way
to contribute to his training regarding his execution. Thus, the present work has the objective to
determine the use of the visualization of formative indicators describing two indicators, the esti-
mated working time in the platform and the dialogical teacher-student interaction in the platform.
We analyzed data on the activity of 146 teachers and 3,556 students in a period of 18 weeks with
18,592,774 records on the platform. Heat map visualization techniques and network analysis were
used. They allowed us to observe the time the teacher works in the platform with respect to their
hired time, as well as their interaction in an understandable way regarding their position compared
to others. Finally, it is considered pertinent to use visualizations of the indicators in the platform as
formative feedback for teachers. It was found that teachers can have among one and nine subjects,
with an average of 4.77; between four and fifty-six curricular hours. The percentage of the dedicated
time during the semester was 38%. Also, the percentages of time in the virtual environment were
classified into four ranges, “very low”, “below expected”, “good” and “very good”. Four teachers
stood out from these ranges, with 113%, 134%, 267% and 473%.
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When mapping the network in three degrees of separation we found 2,103 nodes (63% of the no-
des) and 16,438 edges (80% of the relations); with four degrees of separation we found 2,863 nodes
(85% of the nodes) and 20,297 edges (99% of the relations).

Keywords: Evaluation, online teaching, activity indicators, visualization indicators, visualization
techniques

RESUMEN

La educacién en linea ha tenido un auge significativo y cobra especial relevancia la evaluacién de
los aprendizajes, del sistema y de la actividad docente para valorar su éxito. Este tltimo ha sido eva-
luado en la literatura a partir de indicadores de actividad docente que provienen de la modalidad
presencial lo cual restringe su alcance. Por ello, se requiere de indicadores de actividad docente que
respondan a las caracteristicas de la modalidad, que aprovechen los datos almacenados en las bases
de datos de los entornos digitales utilizados y, simultdneamente que estos puedan ser presentados a
los docentes de forma comprensiva para contribuir a su formacién respecto a su ejecucion. Asi, el
presente trabajo tiene como objetivo determinar el uso de la visualizacién de indicadores formativos
describiendo dos indicadores, tiempo estimado de trabajo plataforma e interaccién dialégica en pla-
taforma docente-alumno. Se analizaron los datos de la actividad de 146 docentes y 3,556 alumnos
en un periodo de 18 semanas con 18,592,774 registros en plataforma. Para el andlisis se utilizaron
técnicas de visualizacién de mapa de calor y el andlisis de redes que permitieron observar el tiempo
que trabaja el docente en la plataforma respecto a su tiempo contratado, asi como su interaccién de
manera comprensible respecto a su posicién frente a los demds. Finalmente se considera pertinente
el uso de visualizaciones de los indicadores en la plataforma como retroalimentacién formativa para
los docentes. Se encontré que los profesores pueden tener a su cargo entre uno a nueve asignaturas,
con media 4.77; entre cuatro y cincuenta y seis horas curriculares. El porcentaje de tiempo a lo largo
del semestre dedicado fue de 38%. Asimismo, los porcentajes de tiempo en el entorno virtual fueron
clasificados en cuatro rangos, “muy bajo”, “abajo de los esperado”, “bueno” y “muy bueno”. Cuatro
docentes sobresalieron de estos rangos, con 113%, 134%, 267% y 473%. Al graficar la red en tres
grados de separaciéon encontramos 2,103 nodos (63% de los nodos) y 16,438 aristas (80 % de las
relaciones), con cuatro grados de separacion se encontraron 2,863 (85 % nodos) y 20,297 aristas
(99 % de las relaciones).

Palabras Clave: Evaluacidn, docencia en linea, indicadores de actividad y visualizacidn, técnicas de

visualizacidon

INTRODUCTION

In recent years, there has been a growing number
of educational modalities mediated by technolo-
gy, such as blended learning education, mobile
education. This fact has not only transformed the
way in which the teaching and learning processes

occur, but also transforms the roles of the people
involved and the ways in which both parties’ per-
formance can be tested. The teacher becomes es-
pecially relevant in online education, since many
questions have been raised regarding the role of
the teacher in the online classroom. Solutions
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from other educational modes cannot compete
with the possibilities provided by a digital class-
room. In the opinion of Zapata-Ros (2013, 2014
and 2015), the problem with the teaching activi-
ties is that they are not visual elements. This is a
main political concern, because it makes it diffi-
cult to set a standard.

On the other hand, when trying to respond to
these concerns about the online teaching activity,
it becomes evident that the imported proposals of
the teaching evaluation in the face-to-face mode
are not enough to explain the activity of these ac-
tors. and therefore, make decisions regarding its
execution.

Faculty of online education should respond to re-
quests for changes so its functions and roles are
transformed to fit the modality. It is very impor-
tant to identify the online teacher’s performance
level, because they must have specific characteris-
tics (Goodwin, 2010).

Because of the requests for change, alternative
methods are presented to ensure the academic
quality of online education. Elements questioned
include student opinions, course instructional
quality, or academic achievement tests (Rubio,
2003;) Belt, 2004; Abdous, 2009; Fields, 2009;
Jung, 2011; De la Garza, Vinuesa & Zermefio,
2015; Martinez, Cegarra & Cepeda, 2015; Men-
gual, Roig & Catala, 2015; Mejia & Lopez, 2016;
Melendez, Roman, Pérez & Maldonado, 2017;
Stracke, 2017). In this context, organizations res-
ponsible for rating higher-education institutions
propose and offer models, criteria, indicators, and
standards of quality for online education (Rice,

Pace & Mellard, 2017).

This wide variety of proposals is, of course, ai-
med at improving evaluation, as it is a substanti-
ve element that optimizes the way online classes
function, as well as the relationship between the
students and teacher. As a result, the proposals
become a source of information for decision ma-
king and intervention for the improvement.

Within the aspects of quality evaluation, teaching
attributes and associated activities are considered
fundamental (Van Duzer, 2002; Branch, 2007;
Kebritchi, 2014; Guitert, Ornellas, Rodriguez,

Pérez Romero & Romeu, 2015; Boettche & Con-
rad, 2016; Cabero, Llorente & Morales, 2018).
The quality of the information and decision-ma-
king depends on the instrument and sources of
information, the most common of which are tea-
chers, students, institutional authorities, peers,
and experts, although there has been discussion
about what they measured and how the data was

collected and interpreted (Fernandez & Coppola,
2010; Reyes & Rueda, 2016; Tejedor, 2016).

Due to the objectivity of these scenarios, it is cru-
cial that the activity indicators utilize the masses
of data generated, stored, and supported by Infor-
mation and Communication Technology (ICT).
These indicators also support the scale of growth
of online systems” automatic processes.

It's deemed appropriate to make use of visual te-
chniques that help users decode simple analyzed
information. “Data visualization” is the area that
lies between mathematics, computer science, and
cognitive science and has a series of algorithms
ranging from the simple to the complex (Telea,
2014) which seek to facilitate the representation
of the analysis of one or more variables.

Roles of the teacher in online education

In online education, the role of the teacher has
been redefined. The teacher is presented as a faci-
litator who acts as mediator between the students
and their ability to achieve the proposed objec-
tives. The teacher guides the usage of available
resources and promotes the learning of module
content to do well on evaluations. Thus, the role
of academic staft is reconceptualized through al-
ternative educational positions online.

Through feedback, mentoring, and advice, the
teacher promotes and maintains the necessary
processes to encourage the improvement of the
educational system. The teacher is also in charge
of designing highly interactive learning activities
to increase the quality of their knowledge in their
professional environment, as well as the personal
development of pupils (Garrison, 2011).

Even though the teacher is very important, they do
not play the main role in online education; they
are in charge of facilitating the learning process.
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Depending on the activities that the teacher crea-
tes for the class, they are able to identify a group
of desirable attributes and different ways they can
function for the class. In this regard, several au-
thors who have made proposals regarding ways
the online teacher should function. These func-
tions are closely related to the characteristics of
a scenario in which they promote collaboration;
meaning that the scenario is interrelated with
other scenarios and saturated with information
(lawns, Brenes & Solano, 2010). Also, to be con-
sidered are the characteristics of the educational
modality, which is directed toward the student
population.

Therefore, teachers must possess clear and defi-

clude tutoring, social and technical. Functions
such as assessment and materials design appear
less frequently, possibly because they are already
included within the previously referred pedago-
gical and organizational functions, respectively.
In addition, other theoretical proposals presented
the role of moderator as a more specific function
directly related to the teaching/learning process
(see table 2).

Table 2.
Main actions of teachers in its role as moderator

Author
Ryan & Hall (2001)

Role of the moderator

+ Pedagogical
+ Technical

ned functions to carry out their activities consi- Barbera (2001) * Preparing the discussion _
. . . * Articulating the discussion, the transi-
dering pedagogical and technological aspects. In tions, and giving feedback
addition, the teacher must take into account that + Closing the discussion
when the teaching/learning process is being de- Salmon (2000) + Access and motivation
veloped, they must promote an environment in + Socialization
which to interact, communicate, share, and of * Sharing information
course, build knowledge. * Knowledge building
+ Development

Shown in table 1 are the main functions carried

out by teachers, recognized by various theorists.

Table 1.

Roles of the teacher in online education

Author
Urdaneta,
. Berge y Aguirre y

Function/ Paulsen Collins  Adell  Gisbert Jonassen Llorente Guanipa  Garrison Quiroz

Role (1992) (1996) (1999) (2002)  (2000) (2006)  (2010) (2011) (2011)
Social X X X X X X

Pedagogical X X X X X X X
Organizational X X X X X X X

Technical X X X X

Tutoring X X X X X

Evaluation X

Motivation X X

Matgrials X X

design

As seen in table 1, there are coincidences within
the proposals of authors who have tackled the
subject of teaching in online education, which
affects the educational and organizational func-
tions, since both are essential to enable students
to develop their activities. Other functions in-

Table 2 specifically shows the role of the teacher
as a moderator of the discussions on the themes
of the course. Therefore, it highlights that cons-
tant interaction between the teacher and students
is especially important, since that’s what creates a
sense of motivation. Feedback from the teacher
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helps to improve aspects of students’ learning,
creating an atmosphere and language of friendly
conversation that is closer to a personal relations-
hip (covers, 2014).

According to Alvarado (2014), the constant pre-
sence of the teacher in the learning environment
is essential because it allows interaction with stu-
dents, as well as the feeling of not being abando-
ned. Such presence is not only beneficial for stu-
dents, but also for the teacher, who can be made
aware of questions that students pose, evaluate
tasks, moderate conversations, and perform other
functions.

This in turn creates the opportunity for teachers
to reflect on their practice, allowing them to pro-
ject into the future and thus anticipate situations
that may occur.

Therefore, it is considered that, to make the pro-
cess of teaching and learning from the techno-
logical mediation, it can be a new alternative of
evaluation for the teacher, from the creation of
tools and techniques that analyze large datasets
of data that have registered. In this regard, it is
pertinent to develop research on new forms of
assessment deemed functions performed by tea-
chers in this mode (Zapata, 2013). In addition,
these techniques should systematize so that the
analysis of data and information are carried out
in an automated manner.

In this same line, Buckingham & Ferguson (2012)
argue that assessment process must collect, mea-
sure, analyze and present data on teachers and its
activity, with the purpose of, first understand and
then try to optimize your practice.

Evaluation of the educational online activity

To redefine the role of the online teacher also
transforms the way in which their activity and
other functions are monitored. In this case, the
evaluation should not be conceived as an institu-
tional surveillance strategy to control the activity
of the teachers; rather, it is intended as a way to
promote and encourage their practice.

This way, we create the evaluation of online tea-
cher’s activities as a way to review and follow their

functions with the purpose of improving their
practice. It is necessary to bear in mind that, due
to the characteristics of this educational modali-
ty, monitoring online teacher’s functions is more
complex than monitoring face-to-face teachers.

In the literature, we often see the use of evalua-
tion indicators for traditional teaching, applied to
online teaching. This does not favor the online
teachers or allow for objective observation of pro-
ductivity in online scenarios mediated by techno-
logy; for example, self-reports or the use of por-
tfolio. Because of this, it’s considered necessary
to identify and create techniques and procedures
based on the data generated at the teacher’s wor-
kplace; i.e., in virtual environments to address the
functions performed (Silva & Figueira, 2012; Al-
varado, 2014).

Some analysis techniques commonly used to
study the online teacher’s functions emerged from
analysis of face-to-face interactions, the availabi-
lity of media and resources, and asynchronicity
of the registration of non-verbal interactions and
multiple temporary scales (Suthers, Vatrapu, Jo-
seph & Dwyer, 2006). This makes evident the
need for methodological techniques that take
advantage of large amounts of information pro-
duced in the digital media within which the edu-
cational activity is carried out.

During learning processes mediated by techno-
logy, many actions associated with chosen activi-
ties are registered. Authority figures and teachers
typically miss these data, which could be used to
encourage a formative evaluation. The problem
is that the volume of data accumulated on the
platform is difficult to treat with standard techni-
ques, so teachers and authority figures are limited
due to the lack of experience for the treatment of
the data and therefore cannot monitor or make
decisions about the educational process with the
wisdom of accumulated records (Ellis & Mans-
mann, 2010).

In this sense, they require techniques and proce-
dures that allow the analysis of large amounts of
dara, as well as better and more effective ways to
understand and analyze it. At the time, they are
allowed to act on their findings immediately, in
real time, with respect to the activity of the online
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teacher. Gasevié¢, Dawson, & Siemens (2015) re-
port advances relevant to this topic, although they
warn that there is a disconnect between research
and educational applications in the classroom.

Display of training indicators of online educa-
tional activity

Databases are the record of teaching, but they are
usually disregarded. At first glance, they do not
offer information that can immediately be un-
derstood by all viewers. The 2013 Horizon report
synthesizes interactive data sources (e.g. forums)
data, navigation data, relational data (social ne-
twork analysis techniques) and context data (Jo-
hnson et al., 2013), and in 2017 voiced the need
for change in the teaching role (Becker, 2017).

In addition, authors such as Persian, Pozzi & Sar-
tri (2009), Papamitsiou & Economides, (2014);
Hernandez, Martinez, Pardo, Mufoz & Rodri-
guez, (2018) have reported research in techno-
logy-mediated learning environments and show
that computer systems offer advantages for re-
search and management of these environments
and record the events and actions of people invol-
ved in order to monitor, evaluate and understand
the processes of learning in online education.

However, this supports the thesis of Gasevi¢,
Dawson & Siemens (2015), regarding the rele-
vance of the creation of analysis methods to iden-
tify patterns about the participants’ activity, not
only to help assess and understand the dynamics
performance of proposals of education online
(Hrastinski, 2008) but also to track and plan stra-
tegies for improvement.

For example, the techniques and methods are
used to analyze large datasets learning and acade-
mic analytics (Gomez, Garcia & Theron, 2014),
with the goal of monitoring online teachers and
students, which makes it possible for their lesson
schemes to meet performance standards with res-
pect to the analysis of the teaching/learning pro-
cesses. Previously recorded data can be used to
enable the identification of patterns, as well as the
creation of predictive models.

From the analysis of data recorded from online
academic scenarios, we can identify the type of

interaction that occurs between the teacher and
each student and the time taken to evaluate as-
signments, and the amount of time spent on the
scenario, which together become fundamental in-
dicators of other scenarios that can be carried out.

The adoption of these techniques allows educa-
tional institutions to develop the ability to act
appropriately based on data and methodologies
together as visual analytics. In this sense, the visua-
lization of data and the corresponding analytics is
an emerging field and its implementation makes
use of visually appealing interactive interfaces,
which stimulate the analytical approach (Thomas
& Cook, 2006). Analytical data is combined with
visual representations, interaction techniques,
and content, allowing the user to access a resour-
ce that simplifies huge amounts of information
(Gomez, Garcia & Theron, 2014).

Visual analytics integrates both the analytical ca-
pabilities of the computer and the capacities of
the individual. This makes it possible to make no-
vel discoveries and empowers people to take con-
trol of the analysis process. Thus, this technique
sheds light on hidden and unexpected informa-
tion, which can lead to a beneficial and profitable
innovation (Ellis & Mansmann, 2010).

Visual analytics makes use specific techniques such
as the spiral timeline, word clouds, heat maps, so-
cial network analysis, curriculum mapping and
customization, adaptation, and prediction and
adaptation of educational designs over short pe-
riods of time (Siemens, 2010; Gomez, Garcia &
Theron, 2014). They offer clear and understanda-
ble information about the interactions between
students and teachers, the use of tools arranged in
the virtual learning environment, temporary pre-
sence, abandonment, and dropout, among many
other elements (Johnson et al., 2013).

If the elements proposed by Johnson et al. hold
true, they are attractive due to the wide range of
data they generate in an online system. These pro-
cedures and calculations are of little use if they
are not used as a form of feedback to the people
immersed in the context analyzed. Although the
institution develops assessment methodologies
to calculate indicators of online teaching activi-
ties, the effectiveness of these begins with deci-
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sion-making and direct institutional feedback to
the teacher regarding their job performance. This
is an invaluable formative training for teachers.

In this sense, Gomez, Garcia & Theron (2014)
argue that advances in the creation of techniques
and procedures for visual representation of data
are closely related to the complexity of the data
used. Visual representations are used to unders-
tand events that are not observable to the naked
eye, in this case the records generated by the
actions of users since its abstract form is trans-
formed in such a way that the managers of the
institutions, as well as students and teachers, can
observe and understand the information repre-
sented.

Examples of this are the works of Heer & Agrawa-
la (2008); Silva & Figueira (2012); Munoz, Del-
gado, Rubio, Grilo & Basto (2017) and Liu et
al., (2018) about the graphic representation of
the interactions between teachers and students in
virtual forums based on the analysis of social ne-
tworks and established relationships.

In this sense, and for this work, use as technolo-
gy-based visualization of networks for the tie-in
Dialogic interaction indicator, from technique
the sociometry and in particular the analysis of
social networks; which focuses on the analysis of
the structure of human groups, organizations and
any other kind of system that can be represented
as a cohesive grouping by connections of some

kind (Han, 2015).

In this project, we used a technological base to
visualize the network showing the indicators of
dialogical teacher/student interaction.

Network analysis is considered a data visualiza-

tion technique because it emphasizes structural
pattern recognition and simplifies the understan-
ding of the phenomena analyzed using a graph
that functions as a condensed product topology
set apart from any previously defined pattern

Considering these arguments, the objective of the
present study is to describe indicators of educa-
tional online activity studied through visualiza-
tion techniques. The goal of this is to contribute
to a formative evaluation that meets the target
described within two indicators of teaching acti-

vity: the estimated amount of time spent working
on the platform and teacher-student dialogic in-
teraction on the platform. The present study was
conducted using records observed regarding a
population of online Bachelor’s degree teachers
who carry out their activities on an institutional
platform.

The indicators come from a proposal of formative
assessment to for online teaching. They form part
of a group of five indicators created ad hoc based
on the selection of data such as time, identifica-
tion of participants, groups to which they belong,
who writes and receives messages, and types of
activities done within the environment. These in-
dicators can be calculated by selecting and com-
bining variables.

These indicators are based on the data recorded in
the online environment where teachers perform
their main functions. Said data is analyzed using
learning analysis. It is essential that the teacher
can access the results, so viewing techniques allow
easy-to-read representation. In this way, the tea-
cher obtains a formative evaluation which does
not seek to reward or punish, but provides ele-
ments that empower teachers to reflect upon and
improve their activities.

MATERIALS AND METHODS

Participants

Institutional authorization was given to access
records regarding 18,592,774 instances of online
activity of an online bachelor’s degree program.
These records are composed of the participation
of 3,556 students and 159 teachers in 756 class-
rooms (distributed over nine semesters). 621 are
regular classes and 135 apply specifically to the
degree sought.

Online degree enrolls in a school form online,
i.e., their activities are mediated by an educational
platform and this requires the student’s rhythm
and regular deliveries distributed throughout the
school range.

Due to the nature of an online bachelor’s degree,
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all of the activities are mediated by an educational
platform that requires the student to maintain a
consistent rhythm.

This study uses a sample as used all records gene-
rated on the platform by the participant popula-
tion, when of was calculate each indicator analy-
sis variables were selected. That is, while they were
used for the first indicator (time) times reported
between one and the other activity; to the second
indicator used records with respect to messages
between students and teachers.

This study does not use a sample of a popula-
tion; rather, it uses all records generated on the
platform. Variables to analyze were selected for
each indicator; time spent on the platform and
teacher-student interaction. Results were then
calculated.

Study design

The design is longitudinal and covers 18 weeks
of work, corresponding to the duration of the
school semester. The first week corresponds to
academic planning, the following 16 are devoted
to coursework, and the last week is used to con-
clude the course.

The study design has an exploratory scope, which
presents displays from two indicators of educatio-
nal activity. These indicators were developed from
an extensive documentary research on the quality
of online education.

Instruments

The two visualizations that are described here
are based on the two indicators presented and
are part of the instrument that forms the “List
of indicators of teaching activity” deriving from
the conceptual delimitation of 1188 documents
on educational quality online from 2006 to 2016
in the Web of Science database, which validates
the content and construct. Finally, indicators are
manufactured from records automatically used by
the servers of the analysis community, which has

ecological validity.
Therefore, the following indicators were used:

1. The amount of time estimated working on pla-

tform (calculated using the teacher’s actions,
with a buffer time of 30 minutes between one
action and the next).

2. The amount of teacher-student dialogical ac-
tion, which refers to the percentage of received
messages and the percentage of messages sent
by the teacher in a dialogic scenario such as,
but not limited to, platform forums.

For the calculations, the learning analysis tech-
nique was used, meaning that the measurement,
collection, analysis and presentation of data about
the participants, their environment, and interac-
tions were generated on the platform.

Activity logs were automatically stored in MyS-
QL, an open-source database management sys-
tem. Every participant interaction that occurred
in the learning environment (Moodle) was recor-

ded there.

Activity logs were analyzed initially by SQL
(Structured Query Language) and later put into a
spreadsheet (OpenOfhice Calc) and an open-sour-
ce social network analysis program (Touchgraph).

Informed consent
Consent was obtained in two ways:

1. Accepting the conditions of use of the educa-
tional platform. Conditions of use included
(among other things) acknowledging the uni-
que software design and that all interaction in
the program is recorded, and consenting that
interactions are susceptible to analysis for edu-
cational research and improvement purposes.

2. The Bachelor Program academic administra-
tion authorization to use, analyze, and publi-
cize results, provided any allusion to the parti-
cipants’ identity be omitted.

Procedure

Two visualization techniques were used to imple-
ment formative activity for the two indicators (es-
timated time spent on platform and teacher-stu-
dent interaction records). These indicators are
part of a four-indicator general proposal, in
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which is given the time elapsed between activity
completion and feedback. Results were obtained
from arbitrary periods such as a week, month, or
semester.

To make the visualization of the indicators, the
analysis was divided into three steps:

Stage 1. Selection of records
The records were extracted with MySQL SQL

spreadsheets, from which the records necessary to
develop the two indicators (time spent on platform
and teacher-student interaction) were selected.

For the first indicator we considered the teacher’s
identification records, the date, and the subject.
The records corresponding to the teacher’s identi-
ty, the module, the student’s identity, and the date
were considered for the second indicator.

Stage 2. Calculation of indicators

Visualization of the indicator for time spent on the
platform

For the display of this indicator only data from
146/159 online teachers was considered, because
the remaining 13 presented inconsistencies in the
records of the platform. Additionally, the calcula-
tion took into account the number of contracted
hours each teacher had. A buffer time of 30 mi-
nutes between action (between one click and the
next) was given for each teacher. The hours the
teacher spent in the classroom, not the number of
subjects they taught, was considered.

Visualization of the indicator for teacher-student
interaction

To create a topological representation of tea-
cher-student interaction, the total number of re-
gistered users (teachers and students) on the pla-
tform (3734) and the number of logins into the
platform were entered into a table.

Stage 3. Visualization of indicators

At this stage, we created the visualization of the
indicators using the data obtained. A spreadsheet
and the tool, which visualizes social networks,
were used.

REesurrs

Below are results and a visualization of the “es-
timated time spent on the platform” and “tea-
cher-student communication rate” indicators,
coordinating respectively to the visualization te-
chniques of heat maps and social network repre-
sentation.

Indicator visualization for “estimated time
spend on platform”

We found that teachers may have a minimum of
1 class and a maximum of 9, with an average of
4.77; This means that the minimum time worked
per week is 4 hours the maximum 56 hours.

The time each individual teacher spent in the vir-
tual classroom during the week was compared to
his or her contracted time. The average time wor-
ked each week for all teachers was also calculated,
and finally the general average was calculated,
with the result that only 38% of all contracted
time was spent in the virtual classroom.

The visualization of these percentages based on
data obtained is presented on a heat map (see Fi-
gure 1).

Figure 1 represents the calculated values of the
indicator for time spent by teachers in the vir-
tual environment. The periods of the semester are
shown in the first row. These correspond to the
weeks of: a) Inter-semester, which is made up of
the first week of work and the last week of the
semester; b) Active Semester, consisting of sixteen
weeks; and ¢) test period, consisting of two weeks.

Below this row is the overall average percentage of
time spent by all teachers on platform during the
week. On the right side is the semester average per
professor, calculated from the mean time per week.

The percentage of time spent in the virtual envi-
ronment is measured on a scale from 0 to 100%,
so this was divided into 4 ranges; “very low” ran-
ging from 0 - 24%, “lower than expected” ran-
ging from 25-49%, “meets expectations” ranging
from 50-74%, and “exceeds expectations’ ran-
ging from 75-100%. In the same column, the
semester average is displayed, allowing the user
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Figure 1. Visualization of time spent on platform (heat
map); percentage of time calculated per week and the ave-
rage of all teachers on the platform.

to identify their position in relation to other tea-
chers. It should be noted that teachers know their
position compared to the rest, but does not know
to whom each of the other scores belong. This
data allows the professor to take actions to im-
prove their time indicator, since it is considered
a fundamental element of the teacher’s function.

The positioning of “meets expectations” at 50%
is an arbitrary cut-off point. The principle of this
thought is that not all online teaching activities
are done directly on the platform, for example,
reading and taking notes on the text. From this
point of view, the administrative academic execu-
tives and researchers conclude that teachers spen-
ding half of the contracted time on the platform
and the other half performing academic activities
offline seems an acceptable use of time.

In the visual, different tones are intended to show
the teacher which time percentage range they are
in for both the short and long term; i.e., at the
end of the week and the completion of the se-
mester.

In this case, red implies “very low,” yellow shows

“lower than expected,” green represents
“meets expectations,” and dark green signifies
“exceeds expectations.” This figure also shows
cases of teachers who exceeded the 100% scale
in a light green range called “greatly exceeds
expectations.” The different shades of each co-
lor imply its proximity to the next rank.

Also shown is that for the majority of the wee-
ks, teachers spent a “very low” percentage of
time in the virtual classroom performing acti-
vities. During the inter-semester period, some
teachers fell within the “meets expectations”
range, which would be a desirable range for
time spent working with students during the
rest of the semester as well. Within the second
rank were 58 teachers of which only 17 (38%)
were found to have exceeded the overall mean
time, and only two teachers had exactly the
average time.

The heat map shows that most often the per-
centage of time spent on the platform is low, but
also shows a high number of cases in which tea-
chers had greater than expected presence on the
platform throughout the week, even during the
semester.

19 teachers fall within the third range, “meets ex-
pectations,” and only 4 teachers fall within the
fourth rank. The green color, (exceeds expec-
tations), has greater predominance during the
weeks of the regular semester.4 teachers exceeded
expectations so greatly that they did not fall on
the scale, so a fifth range, “greatly exceeds expec-
tations,” was created for them. Their percentages

were 113%, 134%, 267%, and 473%.

Within the results, you can see that the average
total weekly percentage was low, with the excep-
tion of week 3, which presented a high percen-
tage. From this data, the evaluations show that
the total percentage of time spent in the online
classroom by the teacher is low.

Visualization of the “teacher-student interac-
tion” indicator

In a network analysis platform, the following re-
cords obtained from 567 class forums were com-
bined: 63,876 messages, and 2,521 discussions,
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with 113 messages on average.

The result is a graph with 3,734 nodes (users),
3,332 of which are connected by 28054 edges
(see Figure 2).

Figure 2. 63,876 messages, 2,521 discussions, 3,734 nodes
(users)—concerning educational platform forums.

Figure 2 shows 159 teacher nodes (brown), 3,556
student nodes (blue), 19 administrative staff no-
des (green). 402 nodes are disconnected, and the
remaining 3,332 nodes are connected to more
distant network nodes by 12 jumps; i.e., the most
distant people in the online discussion platform
network are 12 connections away. Finally, we ob-
served an average of 19 outgoing messages per
node and 17 incoming messages.

One element that stands out is that the network is
densely populated in the central area. For exam-
ple; to graph the network in three degrees of se-
paration (from central persons and up to three
dialogical connections), we found 2,103 (63%
of total) nodes and 16,438 edges—80% of the
relationships. At four degrees of separation, the
figures were respectively 85% and 20,297 ed-
ges—99% of relationships. The remnants of the
nodes and connections are distributed between 5
and 12 degrees of separation and 11% of nodes
did not participate in discussions in the online
forums.

In regard to the distribution of the discussions in
online forums per professor, we found that out
of 142 valid teacher profiles, there was an average

of 71 outgoing messages, with a minimum of 1
message and a maximum of 415. The mode was
31 messages and the median 51, while the stan-
dard deviation was 71 messages. Professors recei-
ved an average of 134 incoming messages, with
1 minimum, 1040 maximum, mode 28, median
91, with a standard deviation of 148.

In the context of the creation of indicators for
online teaching, the visualization of the network
serves as a comparative parameter of the contri-
bution of the professor and his discussion group
during the semester. The graph shows varying de-
grees of connectivity within this social network.
For example, teacher number 100 displays an
egocentric network analysis featuring 28 student
connections. (see Figure 3).

Figure 3. Egocentric network of first-grade of teacher
number 100

The teacher who has an average dialogical con-
nection is located in the central part of the ne-
twork and if we visualize the egocentric network
of the teacher in the second grade, we will see that
they maintain a relationship with 28 teachers and
314 students, an average of 11 students per tea-
cher (see Figure 4).

The proposed visualizations are designed to show
the intensity of the discussion in the forums and
have a parameter of comparison with the other
classrooms. While it is true that the examples
presented are restricted to a single variable, you
can see other variables such as module type, clois-
ter, modality, etc. Colors help contrast between
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Figure 4. The egocentric network in the second grade of
user number 100.

variables and facilitate the comparison between
teachers.

It is thus that this indicator makes it possible to
visualize the dialogic interaction established be-
tween teachers and their students, which is only
one of the functions that online teachers perform.

DiscussioNn AND CONCLUSIONS

The transformation of the role of teachers in an
online environment has raised several questions
regarding their functions, constraints, and how
alternatives for improvement can be evaluated.
Thus, it is not enough to provide a series of va-
lues or data that are difficult to understand. Vi-
sualizations should be developed to represent the
large amounts of complex data in these kinds of
analytics complex data (Vieira, Parsons and Byrd
(2018).

The heat map and network maps presented allow
people to objectively observe, which is a key fac-
tor for the development of the online teacher’s
functions, like how much time is spent in the vir-
tual environment that is their work area. Thus,
this technique helps the visual representation of
the information sourced from the records of the
platform, which could be considered abstract
and worthless. In this case, the potentialities of
academic analytics allow the information to be
analyzed and used in the development of systemic

improvements, the monitoring and evaluation of
teachers, and decisions regarding the regulation
of educational systems.

In addition, the use of this information requi-
res that it be presented in a way that is unders-
tandable for users (in this case the teachers), so
that, with this type of visualization (which can
be calculated in real time) it is possible to give
the teacher a reference element about their execu-
tion. This could be considered a way to help the
self-regulation teaching execution and, in the fu-
ture, could improve the entire education system.

As found in the literature, visualization techni-
ques allow the representation of principal data
about the aspect of interest. In the case of online
education, diverse works, such as those develo-
ped by Heer & Agrawala (2008) argue that visual
analytics support the social interaction that occurs
in virtual forums. In this way, the teacher-student
relationships become visible, which subsequently
allows teachers to make decisions regarding the
design of the interactions that are part of their
educational and social role, which ultimately con-
tributes to the learning of their students.

In the same sense Duval Verbert, Klerkx, Wol-
pers, Pardo, Govaerts & Parra (2015) indicate the
use of visualization techniques to provide relevant
information relevant to teachers and students in
order for them to understand their progress in
online environments. El-Assady, Sevastjanova,
Spertle, Keim, & Collins (2018) take it one step
further, indicating that it is possible to use auto-
matic visualization modeling to further facilitate
decision-making by the people involved.

This indicates that visualizing data in a pleasant
way makes it easier for people on the platform
to understand, enables the teacher to carry out
the processes of meta-reflection, and provides the
institution a panorama of the online system.

In addition, a correlational analysis could be done
for the other indicators mentioned in this work in
order to identify the closeness of the relationship
between their presence in the online classroom,
the degree of communication they establish with
students, how much time it takes them to give
students feedback, and the time it takes them to
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respond to messages, among other factors.

In this work, although it is true that percentages
of time spent on the platform were low, it is im-
portant to note that not all the teacher’s work is
done online, since they also make use of other
tools. Although, as mentioned in the introduc-
tion, the teacher’s presence triggers aspects such
as interaction, motivation and student commu-
nication.

On the other hand, it is important to consider
that when searching the literature, it is difficult
to find information regarding measurement of a
teacher’s time spent in the online classroom, and
in some cases, the indicators are provided by the
face-to-face classroom, the questions of which
do not fit the characteristics of online education.
Thus, we consider that it is a fundamental aspect
to identify this indicator, as it provides clarity re-
garding the time the teacher spends in the online
classroom, and therefore can relate to other func-
tions performed, like dialogic interaction and the
amount of time it takes the teacher to provide fee-
dback on student work, among other functions.

It is important to keep in mind that the teacher’s
presence on the platform, makes it likely that
they will complete tasks, which is an element that
impact the performance of students and success.

In this way, we should remember that the techni-
ques are an auxiliary in the visual representation
of the indicators that should be delimited accor-
ding to the functions of online teaching and re-
sources available in the platform database.

The use of visualization techniques to represent
indicators is a way of giving users feedback, speci-
fically to teachers about their activity. This allows
the teacher to determine the compliance level of
their main functions, to identify strengths and
areas of opportunity, and plan improvement stra-
tegies according to their needs.

The indicator for the time it takes teachers to
provide feedback on activities and the amount of
feedback given at the end of a period are not in-
cluded in this project. However, the techniques
used for their presentation are illustrated heat
maps with the indicator for time spent working
on the platform.

Finally, we consider that the performance of the
online teacher’s activity has a fundamental role
in promoting the learning of students, therefore,
it can be said that the teacher’s presence in both
individual and group activities is essential. Tea-
ching activity is summarized in commitment and
discipline, since their presence in the course must
be constant, and feedback must be delivered to
students according to the institution’s policies re-
garding response times. For this reason, we con-
sider that these last indicators are worth studying
more deeply in a future work that surpasses the
objective of this paper.
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ABSTRACT

The descriptive analysis of the functioning of the digital signature architecture based on public key
infrastructure determined the central objective of all the investigation, for this reason the responsi-
bilities that each Certification Authority exercises in its creation and verification process were exp-
lained, to guarantee the authenticity, integrity and non-repudiation of the transmitted information.
The methodology used is documentary through the bibliographic review of the main concepts of
digital signature, cryptography and PKI obtained from repositories, digital libraries, free access da-
tabase and Google Academic.

From the study carried out it can be concluded that the digital signature based on the public key
infrastructure is a transparent process that generates reliability both to the sender and the receiver
that the keys generated correspond to their legitimate owners, but it is necessary that it is protected
by an adequate legislative framework, sophisticated hardware and software is used, and each user is
aware of the responsibilities acquired when implementing it.

Keywords: PKI, digital signature, cryptography, public key.

RESUMEN

El andlisis descriptivo del funcionamiento de la arquitectura de firma digital con base en infraestruc-
tura de clave publica determiné el objetivo central de toda la investigacién, por ello se expusieron las
responsabilidades, que cada Autoridad de Certificacién ejerce en su proceso de creacién y verifica-
cidn, para garantizar la autenticidad, integridad y no repudio de la informacién transmitida. La me-
todologfa utilizada es la documental a través de la revision bibliografica de los principales conceptos
de firma digital, criptografia y PKI obtenida de repositorios, bibliotecas digitales, base de datos de
libre acceso y Google Académico.
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A partir del estudio realizado se puede concluir que la firma digital con base en la infraestructura de
clave publica es un proceso transparente que genera fiabilidad tanto al emisor como al receptor de
que las claves generadas corresponden a sus legitimos propietarios, pero es necesario que esté ampa-
rada por un marco legislativo adecuado, se emplee un hardware y software sofisticado.

Palabras Clave: PKI, firma digital, criptografia, clave pablica.

INTRODUCTION

Communications networks have evolved vertigi-
nously allowing connectivity in the transmission
of images, voice and data that transcends borders;
for this reason every day different business mo-
dels incorporate digital platforms as the main me-
chanism of their financial activities, which has led
to a greater exchange of information and a raised
awareness of the level of security of the data and
messages transferred, which are prone to threats
of interception and analysis of traffic, identity
theft, reenactment, modification of messages, and
fraudulent degradation of service, among others
(Martin, 2015).

Taking into account these aspects, companies and
academies related to Information and

Communication Technology (ICT) have imple-
mented methodologies that can guarantee robust
security of the information based on four prin-
ciples: I. Confidentiality, the information is hid-
den from unauthorized third parties; II. Integrity,
the data are genuine and have not been modified
since their creation; III. Awvailability, informa-
tion is accessible at any time requested; and IV.
Non-repudiation, to prove that a message is from
the sender and avoid the recipient denying ha-
ving received the message (Sdnchez & Gonzilez,
2016). Urbina (2016) points out that one of the
methodologies that has provided high efhiciency
guarding the data is cryptography that satisfies
these pillars through encryption techniques.

According to Joshi & Karkade (2015) the process
of encryption and decryption have particular cha-
racteristics according to their nature, asymmetric
cryptography being one of the more reliable ones,

especially for the incorporation of digital signa-
ture algorithms (current and not colliding up to
date) that guarantee the identity of the signer and
the integrity of a message. However, Espinoza
(2018) says that given the possibility that an is-
suer or recipient is unknown the authenticity of
a digitally signed document joined the public key
infrastructure (PKI) as a mechanism that imple-
ments authorities of Certification to legitimize
correspondence from the keys to their authentic
owners, certify the origin of a message, and guard
to ensure compliance with guidelines and policies
in their format, among other aspects.

Considering that the digital signature based on
public key infrastructure possesses cryptographic
operations that generate greater robustness than
a signature generated by traditional methods,
which is currently used in banking, commercial
applications, and E-government; and that its
fundamental principles are very similar to those
of a handwritten signature (only its owner can
create it, it may be verified by its transmitter and
receiver, it cannot be repudiated by the sender)
(Lojan, 2016); It is necessary to know how this
architecture in real time guarantees the legitimacy
of a sent message.

Is in that sense, the objective is making a descrip-
tion of the architecture and functionalities that
certification authorities exercise in the process
of creation and verification of a digital signature
based on the public key infrastructure, and thus
know its reliability in the identification and au-
thentication of the signer and integrity of trans-
mitted data.
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METHODS

This article is an investigation of documentary re-
view, which analyzes various sources of literature
on public key infrastructure and its application in
the digital signature in order to sustain, that this
type of signature offers greater reliability and ro-
bustness than other systems of electronic identity,
being created by asymmetric cryptographic me-
chanisms and backed by certification authorities.

For the selection of bibliographic material, on
which rests the theoretical framework, included:
printed and virtual books, obtained from Google
Books; journal articles indexed in Google Scho-
lar, repositories, digital libraries and open access
database (SciElo, Wos, Dialnet, Redalyc). In ad-
dition, the following were used as descriptors:
Cryptography, PKI, digital signature and public
key infrastructure trusted authorities.

Within the inclusion criteria it was defined that
articles, books and analyzed documents corres-
pond to the last five years of the issue; resulting in
major publications of magazines.

On the other hand, presented literature was qua-
litatively analyzed, helping the distribution of
this document in sections that include a logical
sequential structure form in relation to the pu-
blic key infrastructure. It should be noted, that
this document uses indirect quotations, which are
presented without quotation marks and include
the respective bibliographical reference.

Digital signature

In 1976 American investigators, Whitfield Difhie
and Martin Hellman explained the structure of
a digital signature theory, giving the pattern to
Ronald Rivest, Adi Shamir and Len Adleman to
develop the RSA algorithm a year after (Sarava-
nan & Kumar, 2015). This algorithm allowed the
creation of the first digital signatures, which obe-
yed the same principles of the autograph signatu-
re, but insecurity prevailed, so it was necessary to
add a cryptographic hash function to the original
message (Thangavel, 2014). In 1984, Shafi Gold-
wasser, Silvio Micali, and Ronald Rivest propo-
sed the first safety guidelines in a digital signa-

ture; and at the same time, other cryptographic
schemes were created as: Lamport, Merkle and
Rabin; which did not acquire greater relevance
(Thangavel, 2014). Later (1988), the first softwa-
re with commercial purposes for digital signatu-
res was born called Lotus Notes 1.0, it was based
on RSA (Thangavel, 2014). Three years later, the
National Institute of Standards and Technology
of the United States developed the DSA algori-
thm oriented to the Digital Standard Signature
(DSS) with disadvantages compared to RSA,
which had a longer computer processing time
(Nabarjun, 2017). Later (1999), the PDF format
acquired the ability to embed digital signatures
to documents, however, it was in the year 2008
when the International Standardization Organi-
zation (ISO) made this format an open standard
that included digital signatures as an integral part
of their scheme, originating that the implemen-
tation of digital signatures had greater acceptance

in the world (Nabarjun, 2017).

Rocha, Castello & Bollo (2014) point out that
the digital signature is a cryptographic method
that allows you to verify the original source of
a message to subsequently verify that it has not
been altered. For his part, Gaona, Montenegro &
Wiesner (2014) established that a digital signatu-
re is the result of encrypting a message using one-
way hash functions that guarantee that the only
one who can decrypt the message is the recipient
with its corresponding private key. In the same
way, Lojan (2016) defines digital signature as a
variant of the electronic signature, which is built,
based on asymmetric cryptography allowing the
association of the identity of the signer with a di-
gital document.

Consequently, a digital signature involves a pro-
cess of encryption (Gallo, 2015), and therefore
it is necessary to distinguish the term cryptogra-
phy which, according to Zhou, Gong, Fu, & Jin
(2016) is a discipline that studies the techniques
to transform a plain text into ciphertext using
cryptographic keys (parameter that allows a user
to encrypt or decrypt data) and that in addition,
it enables the prevention of security flaws in a
computerized system ensuring the confidentiali-
ty, integrity, authenticity, and non-repudiation of
information (Wadhwa, Hussain & Rizvi, 2013).
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Medina & Miranda (2015) point out that Cryp-
tography is classified into: symmetrical, which
uses the same key to encrypt and decrypt the
data; and asymmetrical, which uses a pair of keys
(one is published and the other is securely stored)
but, Boneh & Shoup (2017) demonstrate that
there is hybrid cryptography, which combines
the safety of a public key with the efficiency of
a symmetric key algorithm. In this context, Joshi
& Karkade (2015) show that asymmetric crypto-
graphy is mostly used in the creation of a digital
signature because its methodology provides grea-
ter robustness.

In this regard, a digital signature built with asym-
metric cryptography uses two different keys with
a mathematical relationship among themselves:
the public key is responsible for coding and the
private key allows the decryption (Malhotra,
2015). In the same way, Joshi & Karkade (2015)
show that when creating a digital signature with
asymmetric cryptography, algorithms are imple-
mented which generate a pair of complementary
keys, which performs the process of encryption
and decryption of a message. In addition, Pra-
mendra & Vijay (2014) point out that the public
key is freely available, while the user owner only
knows the private key. Figure 1 shows an outline
of this process.

Pena (2015) indicates that in an ideal context
a digital signature has the same properties of a
handwritten signature, because it is authentic,
unforgeable, unalterable, non-reusable and can-
not be repudiated; it is important that technolo-
gy, which generates it, provide a secure scheme to
meet these attributes otherwise could be altered/
corrupted. According to Rocha, Castello & Bo-
llo (2014) a digital signature may be built with
different techniques, but the standard public key
infrastructure provides greater robustness since
the owner has sole control of the signature, the
verification process is performed for any entity
who knows the signer’s public key, and the certi-
fication authorities recognize the sender identity.

Public Key Infrastructure (PKI)

With the birth of asymmetric cryptography, the
problem of key management arose and was miti-

Coding
Plain text

| public
) key

() Private

| key Plain text

Decoding

Figure 1: Process of encryption and decryption in Cryp-
tography
Source: Medina & Miranda (2015, p.16)

gated with the creation of a directory called Pu-
blic Archive that contained the name, number
and public key of the recipient (Albarqi, Alzaid,
Ghamdi, Asiri & Kar, 2015). When the sender
wanted to send a message, they should look for
the recipient by name to find the public key,
which did not offer the necessary guarantees to
demonstrate that this key belonged to the desi-
red recipient (Afshar, 2015). In 1980 this context
led the International Telecommunications Union
(ITU) to build a directory that could store the
keys of all persons and devices in the world, which
gave origin to the X.500 standard that comple-
tely defined the characteristics of that directory
(Albarqi, Alzaid, Ghamdi, Asiri & Kar, 2015).
However, given the need to ensure authentica-
tion, the X.509 was born, and pinned down the
format for digital certificates and incorporated to
a trusted third party to verify the correspondence
of a title to a public key, leading to the moment
in which the concept of PKI arose (Afshar, 2015).

Abobeah, Ezz & Harb (2015) defined public key
infrastructure as a combination of software, hard-
ware, policies and people that have objectives to
manage (create, issue, modify, store and delete)
digital certificates, authenticate the identity of
the sender and the receiver, and provide data in-
tegrity. For their part, Cantero, Baran & Stuardo
(2014) indicated that it is an architectural model
that allows you to manipulate the public keys and
ensure correspondence to their legitimate owners.
According to Ramos (2015) a PKI is a set of se-
curity policies, procedures, and technologies to
create, issue and manage digital certificates based
on public key cryptography.
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Consequently, the public key infrastructure is
used to establish robust authentication services
and security protocols based on asymmetric cryp-
tography such as IPSec, SSL/TLS; allowing the
associate of an entity with its pair of generated
keys, performing the encryption and decryption
of a message, and ensuring non-repudiation of a
shipment (Sumalatha & Sathyanarayana, 2015).

Cantero, Baran & Stuardo (2014) assert that the
objective of a PKI is to create a document that ve-
rifies the authenticity of a public key, which is ca-
lled a Digital Certificate. Ramos (2015) defines a
digital certificate as a data structure linking a pu-
blic key to an entity, which has been recognized
by a Certification Authority, which has a specific
validity period and includes the digital signature
of the Authority to validate its legitimacy. Angle
& Henao (2017) established that a digital certifi-
cate is generally uses usually the X.509 standard
to define the structure and the corresponding
fields, and actually said standards were found in
version 3. Figure 2 details the format of the stan-

dard X.509 v3.

Gutierrez (2014) says that running a cryptogra-
phic operation that uses PKI involved at least
three elements: i. User, which starts the process;
ii. Authorities, which validate the certificates; iii.
Recipient, who receives the encrypted data. In
addition, Albarqji, et al. (2015) establishe that the
primary components of a PKI are: i. Registration
Authority (RA), ii. Certification Authority (CA),
iii. Security Policies, iv. Trusted applications for
PKI, v. Distribution Systems and vi. Repository
of Certificates

According to WebTrust (2017) the registration
authority (RA) has as function to authenticate
the identity of the user or device that requires a
digital certificate but may not issue or sign a cer-
tificate. Similarly, Ormaza, Barrios & Fernandez
(2017) assert that a RA unequivocally recognizes
the applicant of a certificate and performs the re-
gistration process for their issuance.

WebTrust (2017) evidences that the certification
authority (CA) is a trusted third party that guaran-
tees the relationship between the public key and
the user data registered within a digital certifica-
te. Moreover, Cutanda (2013) says that when the

Version

Certificate serial number

Signature algorithm identifier

Version 1

Period of validity

Subject name

Version 2

Version 3

Public key information v

Issuer unique 1D

Subject unique ID

Extensions v

Signature

I All versions

Figure 2: Format of certificate X.509 version 3
Source: Hawanna, Kulkarni, Rane, Mestri, & Panchal
(2016, p. 2)(2016, p. 2)

CA issues a certificate it generates in the format
X.509 v3 by adding their digital signature which
allows a third party to verify its authenticity using
the public key of the CA. Likewise, the functions
of the certifying authority are: issue certificates,
maintain and generate certificates revocation lists
(CRL) and retain information regarding the expi-
ration dates of certificates (Afshar, 2015).

Nelson & Nordenberg (2016) determined that
security policies are operating procedures that
govern the operations of the PKI and have tech-
nical and legal validity, for example: criteria that
ensure that the method to validate the identity
of the holder of the certificate is reliable, rules to
establish who can revoke certificates, measures of
how to distribute reversa lists, and guidelines that
determine the frequency for filing certificates,
among others.

Albarqi et al. (2015) outlined that the PKI-ena-
bled applications are programs/software suitable
for handling digital certificates, so, for example:
web browsers, e-mail clients, and operating sys-
tems, among others.

Nelson & Nordenberg (2016) set up a distribu-
tion system that is intended to automate the ma-
nagement of digital certificates.

According to MICITT (2018) a Certificates
Repository stores valid certificates for entities/
applications, which require it to download them.
These repositories used directories like the X.500
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which are accessible via open protocols that allow
the consultation of centrally saved information
through the network, the most used being the Li-
ght Weight Directory Access Protocol (LDAP))
Abobeah, Ezz & Harb, 2015).

Nelson & Nordenberg (2016) show that the ele-
ments of the PKI described above present a pro-
cess interrelated through phases, which begins
when the applicant appears to the Registration
Authority (responsible for the capture of regis-
tration information and key generation), and the
entity communicates with Certification Autho-
rity to transmit the data of the applicant. After
registration, the applicant can access the Certi-
fication Authority to obtain a digital certificate
signed by this entity, but custody of the private
key will be the responsibility of the Recipient du-
ring the valid time of the certificate. It should be
noted that the applicant (using a cryptographic
software) or the certification authority (Gallo,
2015) could perform the asymmetric key gene-
ration process. Figure 3 shows the operation of a
PKI architecture.

Certificate repository

Registration authority ~ Certifying authority

User, terminal

Distribution system

Figure 3: A PKI architecture
Source: Albarqi, Alzaid, Ghamdi, Asiri & Kar (2015, p. 33)

On the other hand, Cuno (2015) evidences that
given the possibility that a user requires to veri-
fy the legitimacy of a digital certificate they can
appeal to a Validation Authority (VA), which will
determine the validity of the document based on
the CRL or OCSP (Protocol that allows you to
request the status of a certificate to a server). In
addition, if necessary, it will include a time stamp
issued by the Time Stamp Authority, which
unequivocally recognizes the truth of the certifi-
cate even if it has expired (Sdnchez, 2016).

Digital Signature based on the Infrastructure of
Public Key

Pefa (2015) defines the digital signature based
on public key infrastructure as a procedure using
cryptographic techniques that requires the par-
ticipation of a trusted third party to prove the
identity of the issuer. In this sense, Ramos (2015)
says that PKI-based digital signature plays an im-
portant and irreplaceable role in the security of
electronic transactions, authentication of identi-
ty, digital integrity and non-repudiation; for this
reason, they are used in software distribution, fi-
nancial transactions and in environments where
it is important to detect the falsification and ma-
nipulation of data.

Gaona, Montenegro & Wiesner (2014) show
that to build a digital signature based on public
key infrastructure requires a function hash (SHA-
2, SHA-3, RIPEMD-160) which converts a va-
riable-length text in a block of length set in the
summary form that is irreversible (cannot retrieve
a text from your summary); and an asymmetric
algorithm (RSA, DSS, ECDSA) that generates
two keys, being the public key and the private
key that allows you to sign and authenticate the
signature.

Rocha, Castello & Bollo (2014) indicate when
the process of signing is in progress; first, the
sender creates a message, then applies the hash
function and then encrypts it with their private
key. A Certification Authority that will validate
its origin and content shall review each message
signed by the issuer, and only if it is correct will
it be sent to the receiver attached to the Digital
Certificate. Finally, the recipient receives the mes-
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sage with two elements: the message (plaintext or
encrypted with the public key of the receiver) and
digital signatures (formed by the hash with the
private key of the issuer and encrypted with the
private digital key certificate of the Certification
Authority).

According to Gallo (2015) to verify the validity
of a digital signature, the receiver must decrypt
the digital certificate of the issuer using the pu-
blic key issued by the Certification Authority (ha-
ving accessed the key through the web page of
the CA). After decoding the certificate, the recei-
ver will know the public key of the issuer, which
will allow them to decrypt the received hash; and
if the message was encoded, they can decrypt it
with their private key. Finally, the receiver com-
pares the hash received from the issuer with their
hash retrieved, if both are equal it is considered
that the message is authentic, the digital signature
corresponding to the sender and that the message
has been decrypted with a public key and encryp-
ted with a private key. Figure 4 details the Signing
and Verifying Process of a digital signature based
in PKI and figure 5 is the frame of reference.

Signing

101100110101

Hash

Encrypt hash
using signer's
private key

mO

E 0
et 111101101110

Certificate Signature

1
\“ -
-~
Attach
to data

o

Digitally signed data

101100110101

Hash

Figure 4: The process of signing and verifying a digital sig-
nature based on PKI
Source: Ramos (2015, p. 3)

Verification

Digitally signed data

If the hashes are equal, the signature is valid.

Message
received

Message in
summary form

Verified by

Yes or No

Signed by 4

Private key

Verification
process

Registration
process

Figura 5: Reference framework to register and verify a digi-
tal signature based on PKI
Source: Ramos (2015, p. 4)

Cuno (2015) designates that the process of ge-
nerating and verifying a digital signature based
on PKI is based on two entities: i. Certification
Authority, which provides confidence to both
the transmitter and the receiver that the distribu-
tion of the key is secure; and ii. Revocation List
of Certificates, which must be
constantly updated by the co-
rresponding Certification Au-
thority; but it, is necessary that
the public key infrastructure is
supported by an appropriate
legal framework, each autho-
rity that is equipped with a

secure computer system, and

l111101101110

Signature that the signer relies on the
oo transparency of this process.
using signer's
ublic ki
.,n:;y On the other hand, Schaett-
gen, Levy, Schelnast & Socol
2014) distinguish
(3014) disinguish two ypes
oo of digital signatures, which are

differentiated by the security
that is based on authentica-
tion, and are: i. Recognized di-
gital signature (RDS), created
with a unique device, that is to
say, distinguished from the one used to sign the
document (which gives more safety); and ii. Ad-
vanced Digital Signature (ADS), developed with
the same device that was used to sign the docu-
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ment, and therefore, is less robust than the RDS.
In this context, Saavedra & Astolfi (2015) point
out that cryptographic devices that are imple-
mented for the creation of digital signatures are
governed to standards such as: FIPS 140-2 level
3 or Common Criteria ISO 15408 EAL 4 +; and
one of the most widely used devices is the HSM
(Hardware Security Module), which generates,
stores and protects cryptographic keys; Therefo-
re, it provides greater security and performance in
operations of Cryptography.

In another area, Vigil, Buchmanna, Cabarcasb,
Weinerta & Wiesmaierc (2015) manifest that
digitally signed documents are retained for some
years but if it is required to preserve them by de-
cades or longer time technological problems may
arise, such as: cryptographic obsolescence, the al-
gorithms can be corrupted in this interval; loss of
integrity, flaws in the physical devices due to the
migration of new formats; obsolescence of sof-
tware, evolutionary changes that meet the requi-
rements of the time; obsolescence of hardware,
physical impairment or technological evolution.

Finally, it is necessary to annotate that the digital
signature technology based on PKI, in addition
to being used in the identification and authen-
tication of an entity, can also be implemented in
electronic commerce, to safeguard a transaction;
On the network, to identify the authenticity of a
web site; in software, to prevent their manipula-
tion, among others (Saavedra & Astolfi, 2015).

CONCLUSIONS

The development of communications networks
and the global trend pf mainly implementing
online trade has aroused increasing interest in
safeguarding data and information transmitted
from threats and vulnerabilities that destroy the
reliability of any web process, therefore the en-
cryption techniques have become a fundamental
pillar that strengthens the principles of computer
security (Urbina, 2016).

Asymmetric cryptography enabled the develop-
ment of the digital signature as a mechanism to
support that the information exchanged has not

been altered, through this it is being implemen-
ted with greater consent in transactions where a
traditional signature is powerless (Joshi & Karka-
de, 2015).

Coincidentally mentioned by Rocha, Castello &
Bollo (2014), public key infrastructure constitu-
tes a rigorous architecture, in which each element
(Authority) has defined roles that guarantee the
transparency of the process of generation and de-
livery of keys and unambiguously identifies an
entity, therefore it is the standard most used to
create safe digital signatures; However, barriers
such as: the cost of implementation, few specia-
lists in the country and interoperability have li-
mited its use.

A digital signature based on public key infras-
tructure is a technology that ensures through
asymmetric algorithms, hash function and di-
gital certificates, authentication, integrity and
non-repudiation of a message; and in this sense
Espinoza (2018) highlights that its correct esta-
blishment should be covered by an adequate le-
gislative framework, use a hardware and sophis-
ticated software, and each user must be aware of
the responsibilities (cannot disown the authenti-
city of a digitally signed document) that are ac-
quired when they implement it. It is important
to highlight that the validity of a digital signature
is not imperishable, various requirements must
be met (arising in accordance with technological
evolution) to ensure its validity in both the long
and short term. In addition, its scope can be glo-
bal or limited to a territory specific (Vigil et al.
2015).

It is necessary to increase efforts so that the opera-
tion of the PKI-based digital signature as an ins-
trument of public domain, encourages confiden-
ce in economic, administrative and governmental
activities so that they increasingly incorporate this
technology in their processes (Lojan, 2016).

On the other hand, we agree with Saavedra &
Astolfi (2015), who distinguish that the security
of an environment is the result of the combina-
tion of various processes and technologies; conse-
quently, a PKI-based digital signature is not the
solution to all the possible security problems in
an organization.
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Here we have shown only performance, archi-
tecture and advantages offered by the digital sig-
nature based on the public key infrastructure to
authenticate a sender and integrity of a message
based on the exploratory analysis of previous
works. Therefore, future continuations of this in-
vestigative line could explore which formats, pac-
kaging and levels ensure greater interoperability
and effectiveness, exposing current regulations in
Ecuador that protect its legal validity and defi-
ne a model of digital signatures implementation
(zero papers project) for small and medium-sized
businesses that have not yet migrated to this te-
chnology.

In addition, in a following moment, a comparison
could be made about the performance characte-
ristics of the traditional digital signature algori-
thms like RSA as opposed to elliptic curve based
on those latest-used keys, which are much smaller
and provide an equivalent level of security.
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Scientific and technological research articles
(Lépez, 2013, Publindex, 2010): are original re-
searches, which present the results of academic
and or technological research projects concluded
or in process.

The review articles (Fernindez-Rios & Bue-
la-Casal 2009, p.332): are composed of the tit-
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(keywords), introduction, method (criteria of li-
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2. Subsequently, to verify that there is no plagia-
rism, it is analyzed with specialized anti-plagia-
rism software (Turnitin).

3. Once the analysis is done, the software issues a
report, in which it is described in detail, whe-
ther plagiarism exists or not, showing a per-
centage of 0-100%. If there was plagiarism, it
indicates the percentage and the original cita-
tions and references from where the contents
or data were taken, which is reported to the
author in the first phase of the article’s arbitra-
tion system.

ETHICAL RESPONSIBILITY

The author or authors who submit their manus-
cripts for publication in the journal Hamut ay,

(COPE, 2011), should consider the following:

1. Guarantee that the article is an original and
unpublished document and has not been pu-
blished, totally or partially, in another journal
and is not being considered simultaneously
for publication and undertakes not to present
this work to another journal for publication,
until receiving the editorial decision of the
Hamut ay Scientific journal about its publi-
cation.

2. Certify that they have contributed directly to
the intellectual content of the manuscript, to
the genesis and analysis of the data, holding

themselves responsible for it.

3. Record that the ethical criteria in the research
have been respected and that the informed
consent of the participants and/or institu-
tions subject to research has been obtained.

4. Guarantee not to copy without citing or refe-
rring or without requesting permission from
other researches; plagiarize or self-plagiarize,
or the create false data.

The four criteria described are endorsed by the
author or authors with their signature on the
Afhidavit of Authorship and Authorization for
publication of scientific work in the Magazine
Hamut’ay, (DEJA), which is sent together with
the article accepted for publication.

ARBITRATION SYSTEM FOR ARTICLES

The articles sent to the journal Hamut ay are sub-
mitted to an evaluation process, considered the
established standards and norms

First phase: The editorial committee verifies the
fulfillment of the following criteria:

1. Those of structure and form according to the
instructions for authors, written in the sche-
me and format regulated by the journal accor-

ding to type of article (EFACYT or EFAR).

2. Consistency and clarity in the writing of con-
tents and sequenticity with what is proposed
in the manuscript, spelling rules, adequate
citation according to APA style regulations
Sixth edition, among other aspects.

3. It is evaluated whether it complies with the
ethical norms established by the journal.

4. Verification of originality of the manuscript,
through the review of specialized antiplagia-
rism software, (Turnitin).

In the case that the manuscript in this first pha-
se meets the four criteria described, it will be ac-
cepted to follow the review and evaluation in the
second phase with the external evaluating peers.

For the second phase, the journal has a staff of
peer evaluators at international and national level,
with a master’s and doctor’s degree, experts in the
topic to be reviewed, members of research groups,
and experience in scientific publications.

Second phase: The review and evaluation of the
manuscripts are under the double-blind system,
neither the peer reviewers nor the authors know
their identities, the process being the following:

1. The pairs evaluators determine the value of the
content of the article and its methodological
aspects, evaluating the scientific quality of the
article, for which the manuscripts will be de-
livered anonymously to the mail assigned by
them, when they accepted the invitation to be
part of the manuscript staff of evaluating peers
of the journal.

2. For the evaluation and qualification of the ma-
nuscript, the original Article Protocol (PEAO)
or the protocol of review article (PEAR) will
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be delivered, including in it a sheet with sug-
gestions and/or observations to be raised by its
author(s).

3. The peer reviewers’ issue one of the following
criteria: Not published, published conditiona-
lly, and published.

4. If the criterion of Published conditionally is
given, the author(s) will be anonymously sent
the grade, so that he/she can raise the obser-
vations, then he/she will return the corrected
manuscript to the editor, so that it is sent back
to peer reviewers for their final decision.

5. In the case that a manuscript has the accep-
tance of a peer evaluator and not the other, it
will be sent to a third evaluator for resoluteion,
who will define one of the three publication
criteria for .

The editor and editorial board considering the
qualification of “published” of the peer reviewers
and the manuscript meets the objective of the
journal, will proceed to notify via email the ac-
ceptance to publication of the manuscript, which
is sent in its final version with the correction of
style and translation, for the verification of the
author, who will return the manuscript and the

signed publication consent (DEJA) to the jour-
nal.

SUBMISSION OF MANUSCRIPTS

The authors should send the manuscript to be
submitted to the editor, Dr. Cleofé Alvites Hua-
mani, to be submitted by e-mail to revistahamu-
tay@uap.edu.pe. Upon receipt of the letter, the
receipt of the manuscript will be confirmed. The
reception is open throughout the year.

COPYRIGHT POLICIES

To preserve the copyright, the following has been
considered:

1. Authors grant permission for their manuscript
to have been accepted for publication to be
Din the magazine Hamut’ay and under the
Creative Commons License Attribution (CC
BY-NC-ND: https: // creativecommons. Org
/ licenses / by-nc-nd / 4.0 /)

2. The economic rights of the accepted articles
are transferred to the magazine Hamut ay, the
authors retaining their moral rights according
to the Law.

3. The authors accept that, since the journal Ha-
mut’ay is open-access to scientific knowledge,
they understand that no royalties or other mo-
netary compensation will be granted.

4. They accept allowing the copying and distri-
bution of their manuscript by any means, as
long as the recognition of the authors is main-
tained and no modifications are made.

5. The archives of manuscripts, accepted or not,
will not be shared with third parties either du-
ring or after the completion of the editorial
process, unless written authorization is obtai-
ned by the author.

The five criteria described are endorsed by the au-
thors with their signature on the Authentication
and Authorization Afhdavit for publication of
scientific work in the journal Hamut ay, (DEJA),
which is sent together with the article accepted
for publication and with the Creative Commons
Attribution license.

BiBLIOGRAPHIC REFERENCES

References and citations should consider the APA
Style Rules, sixth edition.

Books:

Cabello, R. & Levis, D. (2007), Medios informi-
ticos en la educacién a principios del siglo XXI,
[Computer media in education at the beginning
of the 21st century] (pp.107) lera. Edicién. Ar-
gentina: Publicaciones Prometeo Libros.

Chapters of books:

Garcia, A., Cocero, D., Veldzquez, J., Blanco, E.,
Grande, M., Nunez, M.V. & Tejera, R. (2006)
Aplicacién de la teledeteccién a la gestién silvo-
pastoral. En Camacho Olmedo, M., Canete, J. &
Lara, J. (ed.) El acceso a la informacién espacial y
las tecnologias geograficas. (pp.831-842). Espana
Granada: Editorial universidad de Granada.

Articles published in magazines:
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Padilla, J., Rincén, D., & Buitrago, L. (2015)
La investigacién formativa desde la teoria de las
representaciones sociales en la Facultad de Estu-
dios a Distancia de la Universidad Militar Nueva
Granada. Journal Academia y Virtualidad, 8 (1),
21-34.

Articles published in journals with DOI:
Alcalde-Alvites, M.A. (2016) Software libre en-

focados en diversos campos de las ciencias biolé-
gicas. [Free software focused on various fields of
biological sciences] Journal Hamut'ay, 3 (1) 59-
70. https://doi. org/10.21503/hamu.v3i1.1000

Thesis:

Carmona, J. (2012) Aplicaciones de la simulacién
tridimensional para la deteccién precoz de consu-
mo de sustancias y violencia escolar en dmbitos
educativos entre los afios 2011 y 2012. [Appli-
cations of three-dimensional simulation for the
early detection of substance abuse and school vio-
lence in educational settings between 2011 and
2012] (Thesis doctoral). University of Almeria,
Espana.

Tables:

The title will be clear, concise and descriptive of
the contents of the table. Only the initial word is
capitalized, and no point is placed at the end of
the title. See following model:

Tabla X.
Proportion of errors in groups of young people and adults

Difficulty Youth Adults

level n MDE) 95%Cl n MDE) 95%Cl
Low 12 05(08) [02,.11] 18 .01(.15) [08,.22]
Moderate 15 .05(07) [02,.10] 12 .17(15) [08,.26]
High 16 11(10) [07,.17) 14 26(21) [15,.39]

Note: Cl = Confidence interval
Source: APA (2010, p.157)

Figures:
They are graphics, photographs, diagrams and
drawings in high quality JPG format. The title

will be brief and concise.

See the following example.

Climbing to the clouds

applications

Automation,
monitoring and
management

Virtualization and
consolidation

H IT traditional

Figure X. Proportion of errors in groups of young people
and adults (According to Baron & Kenny, 1996) Adapted
from “Preschool Home Literacy Practices and Children’s
Literacy Department: A Longitudinal Analysis” by M.
Hood, E. Conlon & G. Andrews, 2008, Journal of Edu-
cation Psychology, 100, p.259. Copyright 2008 by the
American Psychological Association.

Source: APA (2010, p.170)
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