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Preface

The Universidad de las Fuerzas Armadas ESPE in its 100th anniversary organized
the International XVII Congress on Science and Technology and co-hosted the 4th
International Conference on Applied Technologies (ICAT) in the main campus in
Quito, Ecuador during November 23–25, 2022 and was organized in collaboration
with GDEON. The ICAT series aims to bring together top researchers and practitioners
working in different domains in the field of computer science to exchange their expertise
and to discuss the perspectives of development and collaboration. The content of this
volume is related to the following subjects:

• Human Computing and Information Science
• IT Financial and Business Management

ICAT 2022 received 415 submissions written in English by 1245 authors coming
from 12 different countries. All these papers were peer-reviewed by the ICAT 2022
ProgramCommittee consisting of 185 high-quality researchers. To ensure a high-quality
and thoughtful review process, we assigned each paper at least three reviewers. Based
on the peer reviews, 114 full papers were accepted, resulting in an 27% acceptance rate,
which was within our goal of less than 40%.

We would like to express our sincere gratitude to the invited speakers for their
inspirational talks, to the authors for submitting their work to this conference, and to the
reviewers for sharing their experience during the selection process.

November 2022 Miguel Botto-Tobar
Marcelo Zambrano Vizuete

Sergio Montes León
Pablo Torres-Carrión
Benjamin Durakovic
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“A Single Mother’s Perspective on Her
5-Year-Old Child’s Self-esteem”: A Case Study

in Early Childhood Education

Miluska Minaya-Llerena and Ivan Iraola-Real(B)

Universidad de Ciencias y Humanidades, Lima 15314, Perú
miluskaminaya16@gmail.com, ivanir701@hotmail.com

Abstract. Self-esteem at preschool age can be influenced by various aspects,
with separation from parents being a determining factor that can affect the infant’s
development socially, affectively and at school. Therefore, the objective of this
study is to analyze the perspective of a single mother on the self-esteem of her
five-year-old preschool child in a school in the district of Los Olivos (Lima-Peru).
Likewise, the methodology corresponds to the qualitative approach of descriptive
type and case study. A semi-structured interview of nine questions was applied
to two single mothers. At the conclusion, the results showed that in the social
perspective, the child is accessible and relates to older children. In addition, in the
affective perspective the child showed feelings of sadness and fear. In addition, in
the scholastic perspective the child had difficulties in his studies maintaining low
grades.

Keywords: Self-esteem · Childcare · Single mother

1 Introduction

Numerous scientific findings in the field of psychology define self-esteem, for example,
in the past self-esteem was defined in a positive and negative way. So, high self-esteem
where the subject had satisfaction and success in life. In addition, low self-esteem where
there were accumulated consequences related to failure, depression and social problems
(Van der Cruijsen and Boyer 2021). Today that definition is still valid, but in summary,
self-esteem refers to the attitude that a person has about his or her own life (Kärchner et al.
2021). For example, the case of single mothers is a problem that is related to generating
low self-esteem, especially thosewho are young and are internationally knownas teenage
mothers; according to a report by the Economic Commission for Latin America and the
Caribbean (ECLAC) almost 30% of them did not reach the age of 20 to become mothers
(ECLAC 2014). Faced with this problem, the Peruvian context has not been left behind,
since according to the National Institute of Statistics and Informatics (INEI 2019), the
2017 census found 410,834 single mothers.

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2023
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1.1 Influence of Being a Single Mother

In this way, these women are affected by the imminent changes of marital separation,
where they must assume a dual role, facing criticism from society and depriving them-
selves of continuing their studies (Hanson 2020; Harkness et al. 2020). Therefore, the
self-esteemof singlemotherswill begin to have an impact on their lives and subsequently
on that of their children, since, the attitudes of parents will influence the personality of
their children. That is, if the child’s proxies maintain a healthy self-esteem, their chil-
dren will build an adequate social welfare and therefore a good performance at school
(Şahan and Kahtali 2021; Kinga et al. 2014; Lewis et al. 2020). Well, in the educational
field there is a relationship between self-esteem and school performance, where students
who do not have adequate self-esteem tend to manifest poor educational performance
(Ugwuanyi et al. 2020).

1.2 About the Types of Self-esteem

In this way, it has been considered to analyze three characteristics, which will be called
social, affective and scholastic categories (Haeussler andMilicic 2014). First, social self-
esteem is related to feeling rejected or accepted within a certain social group, having
the feeling of belonging and the intrapersonal strength of feeling capable of facing any
type of conflict, solving problems that are generated in their context, taking personal
initiatives and relating to other people (Seon 2021; Grady 2020; Saklz et al. 2021).
In the opposite of this category, having low self-esteem will prevent achieving social
integration, i.e., it will prevent relating to other people, creating barriers due to fear and
insecurity, losing confidence in others (Nichols et al. 2021). Children, on the other hand,
capture the emotions of their parents and reflect it in their social behavior; when they
feel that something is wrong in their context, they choose to isolate themselves, keep
quiet and repress their guilt, damaging their personality, as well as their competencies
and performance at school (Lunkenheimer et al. 2020).

On the other hand, the affective category is usually the most difficult to face in a
family separation, seeing how love turns to hate affects not only the mother but also the
children, since households that go through this situation change their behaviors, affection
and the security of feeling protected (Bozan et al. 2021). As a consequence, children in
schools are fearful to participate in activities, feel insecure, lower their grades and are
often taken to psychology to be treated for physical and verbal aggressions they receive
at home (Davies and Berger 2019).

Finally, the school category is related to the ability to successfully face the aca-
demic stage, however, when a child’s self-esteem is not good, the interest in achieving
participation in school begins to decrease, children do not comply with homework, do
not attend, do not obey, do not want to study and by not having the reinforcement at
home the process of their learning does not develop normally (Unamba et al. 2020;
Kgomotlokoa 2020). Therefore, self-esteem is constituted as an important factor for the
development of the infant’s personality and educational performance. The school is well
aware of the importance of parental involvement; therefore, it is currently implementing
workshops, lectures, schools for parents and family counseling in order to strengthen the
self-esteem of parents and their children, ensuring the social and educational welfare of
students (Proctor et al. 2020).
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1.3 Research Objectives

Thus, the following general objective has been set to analyze the perspective that a
single mother has on the self-esteem of her five-year-old preschool child in a school
in the district of Los Olivos (Lima-Peru). Specifically, to identify the perspective of a
single mother on the social self-esteem, affective self-esteem and academic self-esteem.

2 Methodology

The research approach corresponds to the qualitative descriptive approach, through
which a direct analysis is made of the object of study (Cecilia and Lévano 2007). Like-
wise, a case study is proposed that will allow the understanding of the phenomenon
within its real context (Arzaluz 2005).

2.1 Participants

The sample is constituted by two single mothers belonging to an educational institution
of initial level in the district of Los Olivos, Lima-Peru. The selection process was given
through a convenience sampling procedure (Otzen and Manterola 2017) with the help
of one of the teachers, who has identified two single mothers in the classroom.

2.2 Instruments

The research technique to be used corresponds to the semi-structured interview (Burgos
et al. 2019), thus the instrument to be applied is an interview script (Cecilia and Lévano
2007), which will include the elaboration of nine open questions which were drafted
based on the specific objectives. For example, in specific objective one, the following
question was considered: How has the social relationship of your youngest child been
with other people in the sameenvironment? In the second specificobjective, the following
question was considered: How would you describe the personality of your youngest
child? Finally, in the third specific objective, the following question was considered:
Do you think that being a single mother would affect the school performance of your
youngest child? In this way, we will proceed with the discussion and results analysis.

3 Discussion Analysis and Results

For the presentation of the discussion and results analysis, the following order will be
followed: First, identify a single mother’s perspective on social self-esteem. Second,
to analyze a single mother’s perspective on affective self-esteem. Third, to describe a
single mother’s perspective on school self-esteem, these data were processed and coded
through the triangulation matrix.
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3.1 Social Self-esteem Perspective

Social self-esteem is closely linked to the interaction with the group, it refers to how
people feel accepted or not by others; if this happens, the feeling of belonging could
be reinforced and at the same time the self-strength that generates the ability to face
difficulties by personal initiative (Saklz et al. 2021). Considering this, the mothers inter-
viewed made reference to the fact that the social self-esteem of their children implies a
process of adaptation by relating with other children, participating in family meetings
and interacting with their classmates and teachers; as can be evidenced in the emergent
categories:

A. He is socially adaptable, a bit shy but approachable

Social development in early childhood can be affected in different ways, one of which is
the absence of the father of the family, which has resulted in children having difficulty
socializing with others who are not from their environment, opting for a shy and unap-
proachable posture (Grady 2020). Thus, one of the mothers interviewed mentioned the
following testimony.

Well, socially he adapts, he is a little shy but accessible. As I can explain, my son
gets along very well with those who live in my house and we don’t have access to
other family members other than my dad who is his grandfather and my brother
who is his uncle (...) [MS-1] [MS-1].

One of the characteristics of social self-esteem is the interaction with other people
such as family members (Saklz et al. 2021). However, the lack of self-esteem in infants
is given by the lack of paternal attachment in some male family member (Seon 2021).
As pointed out by the single mother in her comment by stating that the child has more
access to his grandfather and uncle with whom he lives at home; which contributes to
the development of social self-esteem, in addition to socialization with the children, as
analyzed in the following emerging category.

B. Interacts with other children older than him/her

Similarly, identifying with whom the child relates most could help to understand
his or her social development, since group participation can influence his or her person-
ality (Kärchner et al. 2021). In this way, one of the mothers interviewed noted in her
commentary.

(...) I have not had any problem with my child, he is a normal child and interacts
with other children older than him (...)with older childrenwho are his little cousins,
he is a sociable and participative child, in that area I have not had any problem
[MS-2].

Similar to the previous category the child adapts and relates to older people who
are his cousins, which demonstrates an interest in engaging in social relationships with
positive attitudes (Seon 2021), as analyzed in the following emerging category.
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III. He is friendly, cheerful and playful

Now, the attitudes of being friendly, cheerful and playful are important characteristics
of socialization, which will allow the child to have a better performance that will lead
to better relationships (Grady 2020). As can be seen in the following commentary.

He is friendly and has a lot of affinity with certain companions and if he is cheerful,
playful. He has always been like that with the children, at the beginning when he
first meets new children he approaches them little by little, because he is a little
shy at the beginning, but after he gets to know them he enters the game and he is
very much included in the group [MS-1].

On the other hand, it is known that children with low self-esteem are afraid of being
hurt or feeling rejected, therefore, they opt for a distant posture (Nichols et al. 2021).
Which is not evident in this child, since at the beginning, he shows shyness, but once
he is included in the group he is completely participative, as analyzed in the following
emergent category.

IV. Is participative when there are meetings at home

The social development of every child begins first at home where he/she can interact
with other members of his/her family (Seon 2021), so that when there is a good relation-
ship at home, the child’s behavior will be positive, as one of the mothers interviewed
pointed out.

He is a child, as I said, he participates when there are meetings at home and with
his family, he is a child who shares with his cousins and uncles, he is not shy or
shy, on the contrary, he is a child who participates, dances, plays and talks. As I
said he, shares with his older cousins and his uncles and aunts at home (...) [MS-2].

However, children who do not enjoy a good family relationship face an emotional
conflict that will result in distancing, poor participation and learning problems (Lunken-
heimer et al. 2020). Thismakes social development difficult at certain times, as evidenced
in the following emerging category.

E. Gets along well with those with whom he/she has affinity

Here, the meaning of affinity is to coincide with other people who share the same
interests; this behavior can often generate rejection (Nichols et al. 2021), as pointed out
by one of the mothers interviewed when commenting that her son does not approach
certain groups.

(...) I think that like every child, he has his own little group, but he hangs out more
with certain children and has a lot of affinity; as I said, there are other children
that he does not get very close to [MS-1].

Interviewer: And, with those children do you establish communication?
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(...) he does not talk to them, for the same reason, as I said, he is a little shy and
when they start talking to him or when they talk to him and he answers them and
feels that affinity, he groups with them. Nevertheless, I see those who suddenly do
not pay attention to him, he does not insist, but he gets along well with those with
whom he has affinity [MS-1].

The behavior presented by the child is part of the distrust and rejection little commu-
nication is evident, which indicates that the child initially doubts whether he/she will be
included, as he/she will seek a sense of belonging with other people he/she feels com-
fortable with (Saklz et al. 2021). Finally, the last emerging category of social self-esteem
will be reflected upon.

F. Interacts with peers and teacher

Social self-esteem at school plays a fundamental role, since children learn to coexist
and relate to other children (Lapshova et al. 2021). In this regard, one of the mothers
made the following comment.

In the classroom now that it is virtual, he knows that he has to get up and be in his
class and participate with his classmates; he greets, turns on his microphone and
camera, greets everyone and interacts with his classmates and his teacher. When
they ask him questions, he answers in that part, well I do not have a problem, of
course, I would like it to be in that face-to-face form so that he has contact with
the children and can play, but unfortunately because of the pandemic, we are all
isolated [MS-2].

Regarding the relationship that the child has with his teacher and other classmates,
it can be seen that he maintains a participatory social rhythm (Grady 2020). However,
as these are virtual classes, social interactions are completely different, since the mother
prefers that the interaction be face-to-face.

3.2 Affective Self-esteem Perspective

Affective self-esteem due to its intrapersonal nature is considered a difficult situation
to face (Bozan et al. 2021), as it is closely linked to feelings, love and emotions both
personal and social. With this in mind, the mothers interviewed made reference to the
following emerging categories.

A. He was somewhat apprehensive and introverted

Apprehensive and introverted behavior is associated with fear and difficulty in
expressing feelings, which, being an internal problem is often not easy to control and
is one of the causes of low self-esteem (Bozan et al. 2021). In this way, the mothers
interviewed stated the following.

At the beginning, he was shocked, he was a little nervous, his behavior changed
a little, he was a little apprehensive and introverted, but he was able to cope with



“A Single Mother’s Perspective on Her 5-Year-Old Child’s Self-esteem” 9

it, I think like every child he knew how to mature his feelings and understand the
situation [MS-1].

In his self-esteem I think it might have affected him a little bit, I feel that I am
working a lot with him on that part and with my other little one as well [MS-2].

Now, recognizing that affective self-esteem is themost sensitive, it can be understood
that many children do not overcome the separation from their parents easily and carry
sadness and fear for many years (Nichols et al. 2021), as evidenced in the following
emerging category.

B. I had feelings of sadness and fear

Affective self-esteem in the home is strengthened through living together; children
develop feelings of love, affection and security when their parents stay together. (Page
2021). However, when this relationship is broken, it generates negative emotions in the
personality, as one of the mothers interviewed pointed out in the following commentary.

I noticed that he did have feelings of sadness and fear; sadness for the situation
and fear of being alone, because he felt that he was missing a person in his family,
such as his father, mother and son, and he was afraid of being alone [MS-1].

In this way, the child’s greatest concern is the fear of being alone; therefore, they
repress their feelings reflecting insecurity in affective self-esteem (Grimaldo andMerino
2020) as evidenced in the following emerging category.

III. He does not know how to show his emotions

Repressing emotions can be understood as a characteristic of resentment, where
people, after being hurt by those they love, choose not to express themselves affectively
again (Puertas et al. 2020), even hiding their emotions, as pointed out by one of the
mothers interviewed.

(…) he does not know how to show his emotions very well, he is a little confused
aboutwhat he feels andwhat emotion he feels now, he gets a little confused [MS-1].

Therefore, the mother must act immediately on her child’s affective self-esteem,
must fill the empty spaces with positive feelings of love and affection and give her the
necessary time so that she can understand the situation of separation from her parents
(Bozan et al. 2021), as evidenced in the following emerging category.

IV. I focus on giving you more time

Single mothers go through various realities. In some of the cases, many of them
do not know how to overcome the pain and let their personal problems influence their
children’s self-esteem (Kinga et al. 2014). Therefore, one of the mothers interviewed
advises the following comment.
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I think that like every mother, suddenly at some point we think we are not doing
things right, but if you separate the other part of the relationship, you not only
focus on your problem but also on your children, that’s why I give them affection
and love to my children. I do not have to worry about my personal problems, I
have to worry more about my children and I focus on giving them more time, I
always work hard to give them a good example [MS-2].

This positive attitude is important to value, since love towards children ismore impor-
tant, therefore, they deserve to be listened to, to have time alone and to be reciprocated,
in this way self-esteem and behavior can be strengthened (Page 2021), as evidenced in
the following emergent category.

E. We have strengthened their behavior

With respect to this category, it should be remembered that the self-esteem shown
by the mother will have an impact on her youngest child (Sahan and Kahtali 2021),
therefore, she should know how to regulate her intrapersonal attitudes and emotions in
order to teach by example, as one of the mothers interviewed stated in the following
testimony.

He is not a spoiled or ill-mannered child; on the contrary, he is a child with values
that I have been teaching him and good values that he sees in his older brother
[MS-2].

In this way, the mother’s effort to strengthen her child’s self-esteem and behavior
can be noted, which demonstrates good commitment as a guardian (Proctor et al. 2020).
Next, it will be analyzed in the following emerging category.

F. His strength is being sociable, cheerful, friendly and curious

On the other hand, if the mother educates by example and commitment she will be
able to strengthen the affective self-esteem of her children, since feelings and emotions
are developed in an intrapersonal way and it requires a lot of love, affection, attention
and education to make the infant cheerful, friendly, affectionate, curious and playful
(Mata et al. 2018), as shown by both mothers interviewed in the following comments.

(...) His strength is to be sociable and cheerful; he is friendly and curious, because
that is why he learns a lot [MS-1].

He is a playful child, he is very affectionate I would say, he likes to talk, he is also
very affectionate as I repeat, he likes to do research like YouTube, Google. In his
personality he is very affectionate, shows what he feels, and says very nice words
as if I love you. [MS-2].

According to the above, the child, despite the difficulties, has managed to show
himself as an affectively sociable person, his attitudes are the product of the effort of a
mother who only wants her child to show affection in his self-esteem (Morrison 2020),
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thus achieving that the child can express words of love, as evidenced in the last emerging
category.

A. He is a very demonstrative child and says words like I love you

With respect to the child’s feelings, it has been possible to get him to overcome
his weaknesses affectively, since it is not easy to grow up without the presence of a
father figure (Hanson 2020), however, the mother has managed to get her son to be a
demonstrative person, as one of the mothers points out in the following commentary.

(...) in the case of feelings he is a very demonstrative child he says words like I
love you, I love you in his feelings now that he is a little boy he says what he feels
he is a happy child [MS-2].

Thus, the child’s self-esteem does not manifest any problems demonstrating that
in this category the mother has succeeded in making her child a person with feelings
(Palmer 2018). Which leads us to reflect on the following general category.

3.3 School Self-esteem Perspective

Thus, School self-esteem is related to the educational performance that the child man-
ifests during the school stage (Ugwuanyi et al. 2020). Taking this into account, the
mothers interviewed referred to the following emerging categories.

A. It was an emotional shock

The relationship between school performance and low self-esteem is a topic of study
that continues to be investigated to this day, where it is pointed out that if the child shows
poor grades and disinterest in school, it is a sign that something is happening with his
or her self-esteem (Lewis et al. 2020). In this way, the mothers interviewed commented
on their children’s experience at school.

At the beginning he was shocked and I could understand him, I talked a lot with
the teacher and he understood the situation, the conversation we have had with
him has helped him and he has understood what we are going through and how
things are going to be done. So at the time it was an emotional shock, of course his
grades also went down, but with time, with conversations and with the help of his
classmates and family he has been coping and he is already improving [MS-1].

At the beginning, he was a little shocked, but little by little, you start talking and
conversing with him and with that he has been improving [MS-2].

Consequently, the separation of the parents affected the child who at first began
to have no interest in studies (Gilchrist-Petty 2018), but with the help of his mother,
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classmates, teacher and familymembers through communication hemanaged to improve
in his studies, as evidenced in the following emerging category.

B. Currently a child who has very good grades

One of the characteristics of low self-esteem in school is the absence of interest,
poor grades and even undesired behaviors that end up keeping the child away from
school (Kgomotlokoa 2020). In this case, they were able to overcome their weaknesses,
as pointed out by one of the mothers in the following commentary.

At present, he is a child whose grades are really good, at the beginning, he was
shocked, but after that everything went smoothly, as I said, he is a child who likes
to learn, sometimes he finishes his classes earlier and wants to do more things, but
I tell him to wait because sometimes he gets desperate to do [MS-2].

Now, it can be noted that the mother’s participation through communication has
managed to strengthen her child’s school self-esteem (Neeleman 2019), which leads
to the assumption that parental involvement in the school stage helps to improve their
school performance, as evidenced by the following emerging category.

III. Depends a lot on parents and adults

Each child in his or her educational stage will have different characteristics, the
school should know how to identify through teachers how students learn and at the same
time what personal problems they present, thus being able to better guide them (Proctor
et al. 2020). Therefore, it can be said that it will depend on adults and parents to help
children during school, as pointed out by one of the interviewed mothers.

(...) but I think that all of this also depends on the parents, on how much we talk
to them, that the child is well received, and also how the situation is, and well, it
depends a lot on us as parents and adults. So that they also have peace of mind and
can cope with the situation and it does not affect their studies and their emotions
[MS-1].

Therefore, parents as well as teachers must be willing to contribute to the welfare of
children (Rahill 2018), because for the family the child must be their main priority, as
evidenced in the last emerging category.

IV. For me, my children are my priority

By showing, that children are a top priority in the family is demonstrating how
valuable they are and that will help them to trust themselves so that they can overcome
any obstacles they may have in school (Drake 2019). In this way, one of the mothers
makes an emotional reflection, as evidenced by the commentary.

I think that, if you don’t separate things, if you don’t put your children first you
wouldn’t be amother, forme,my children aremy prioritymy centermy everything
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I try to work a lot on their self-esteem and give them the best (...). I do not know if
I am doing my job well or badly as a mother, but I try to give everything of myself
and I always give the best to them to my children [MS-2].

Finally, the priority of putting children first is a great step in demonstrating that
despite the problems there are courageous mothers who never give up and who will do
everything possible to ensure a healthy self-esteem for their children.

4 Conclusions and Future Works

Thus, it is concluded that the perspective that single mothers have on the social, affective
and scholastic self-esteem of their children is adequate, since in spite of the inconve-
niences that a marital separation can cause, the children have shown a good attitude and
have been able to overcome the obstacles, which demonstrates a good self-esteem. Like-
wise, it is specifically concluded that, within the first category of social self-esteem, the
child adapts socially, is accessible, relates with children older than him, shows friendly
behavior, is cheerful, playful, and participatory, has affinity with other children and inter-
acts with his classmates and teacher. Additionally, in the second category of affective
self-esteem it is concluded that at the beginning the child was apprehensive and intro-
verted, had feelings of sadness and fear, which led themother to give himmore attention,
strengthening his behavior, thus the child was sociable, cheerful, friendly, curious and
demonstrative in his affective feelings. Then, in the third school category, it is concluded
that the separation of his parents caused an emotional shock in his studies. However,
those later thanks to his mother he was able to overcome it by having good grades, so
that the influence of parents and adults at school play a satisfactory role, because from
the mother’s perspective her child is her main priority.

Finally, this study leaves open the possibility that other researchers can go deeper
into the subject, expanding the sample and considering related problems such as the case
of student mothers, professional single mothers, dependent mothers, adoptive mothers,
and adolescent single mothers, being social phenomena that are related to self-esteem
and emotions. Likewise, this study leaves a small theoretical framework on self-esteem,
which can be updated from new categories such as: physical, ethical, cognitive and
psychological through updated national and international sources.
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Abstract. The research study consists of proposing didactic strategies to confront
the different disruptive behaviors that are generated during the school stage in
fourth grade elementary students and for this, we established two higher priority
studies. Using a mixed methodology, the study was organized into: In study 1,
the quantitative method with the Likert Scale was applied to 28 students, 14 of
them were female (50%) and 14 males (50%). The age range was between 9 and
10 years old (Mean= 9.36), in order to measure the level of behavior of each one
of them during the classes, being men with high percentages of indiscipline with
respect to women. In study 2, the qualitativemethodwas applied in which a female
teacher participated. Finally, the results showed the teacher used the strategy of
dialogue, tutorial support and social staff area in order to reduce the disruptive
behavior of each one of the students .

Keywords: Educational strategies · Disruptive behavior · Elementary education

1 Introduction

Today, the various types of behaviors that primary school students manifest are increas-
ingly relevant and complex, generating uncontrollable situations that the teacher has to
face; being Disruptive behavior the main cause of educational conflicts that generate
disorder, rebellion, defiant attitude and aggressiveness [1] which, on average, are more
common in boys than girls. In the studies conducted by Olweus (1993), the presence of
aggressive behaviors in the classroom is estimated, in general, at 15%. However, this
percentage varies between studies by Craig and others (2009) in Northern European
countries and Baltic countries, where discrepancies are found ranging from 8.6% to
45.2% in the case of men and from 4.8% to 35.8% in the case of women. These results
show us that boys are the most aggressive, with girls being the victims in school [2].

For this reason, teachers recognize that in the face of disruptive student behaviors,
the students themselves are at risk of being rejected, failing at the school stage and
being opposed to the authority [3]. Consequently, each teacher will determine different
strategies looking for students towork in a harmonious and healthyway in the classroom.

Facedwith this challenge, teachersmust first identify the existence of various types of
disruptive behaviors such as taunts towards tasks, not presenting the requested material,
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breaking the rules of coexistence, generating disorders in the classroom, challenging the
teacher without listening and interrupt his class, followed by aggressions and teasing
towards his classmates [4]. Likewise, this type of behavior includes attention deficit
disorder that not only affects children but also adolescents making it difficult for the
school stage and subsequently their social life [5].

Among the strategies that the teacher can use to regulate disruptive behaviors is a
variety of resources used such as collective work with parents, since the family has an
important role and it depends on them to overcome the conflicts that generate antisocial
behaviors, being a psychological influence in the raising of the infant; providing security
[6]. Thus, in the face of oppositional behavior, one of the solutions would be to apply
social integration strategies as an important element; in thisway positive behaviorswould
be stimulated and fed back [7].

Each child in turn represents different contexts and not always, the strategies
employed by teachers will have the same results, which is why in order to regulate
disruptive behaviors teachers must develop various strategies and identify which of
them achieves favorable results. Therefore, working in a group or individual way will be
able to stop conflicts, reduce them and prevent school violence; because by listening or
observing what students want, teachers can be more successful in their strategies leaving
behind the old school educational practices [8].

1.1 Research Objectives

Regarding the above about the didactic strategies used by teachers in the face of disruptive
behavior of students [1], there are diverse resources that can be used by classroom
teachers [7]. For this reason, the present study is oriented under the general objective:
To determine the didactic strategies that teachers use to face the disruptive behavior of
students of 4th grade of a primary school in Comas. (Lima-Peru). Also, the specific
objectives:

– Identify the various problems of disruptive behavior of students of 4th grade of a
primary school in Comas. (Lima-Peru).

– Explain the didactic strategies that teachers know to improve the disruptive behavior
of students of 4th grade of a primary school in Comas.

– Describe the difference in appropriate didactic strategies by teachers according to the
disruptive behaviors presented by fourth graders at a school in Comas (Lima-Peru).

2 Methodology

In this study it corresponds to the mixed approach due to its greater depth to be able
to use various methodologies to respond to the problems, thus verifying the validity of
hypotheses [9] and achieving better results was oriented according to the mixed type
explanatory (see Fig. 1) [10] and descriptive to detail relevant events [11].
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Fig. 1. Study mixed type explanatory.

3 Study 1

It is in a quantitative study to obtain the necessary information and answer each of the
questions [12].

3.1 Participants

Through an intentional non-probabilistic sampling procedure, 28 students were selected,
14 of them were female (50%) and 14 male (50%). The age range was between 9 and
10years old (Mean=9.36).All students correspond to the primary level of an educational
institution in Lima-Peru.

3.2 Instruments

The instrument used in the present study was a Likert scale that measures personal
attitudes in different social contexts and which in turn can act in various ways on the
object of study [13]. This scale assesses students’ disruptive behavior problems andwhat
strategies teachers use to counteract disruptive behavior. It is made up of nine items with
options of answers in Likert scale with five dimensions. (e.g.: 2.- I have attacked and
struck the classmates of my school, 3.- “they made fun of me in class and did me some
kind of harm.”).
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3.3 Results

After the implementation of the instruments, the results were analyzed.

3.3.1 Descriptive Statistics

Table 1 shows the minimum and maximum ranges, means and standard deviation
according to each item analyzed.

Table 1. Relationship between variables

Items Dimensions Minimum Maximum Mean SD

Item 1 Various problems of Disruptive
Behaviors

1 3 1.14 .448

Item 2 1 5 1.61 1.031

Item 3 1 5 1.86 1.177

Item 4 1 1 1.00 .000

Item 5 Strategies used to deal with disruptive
behaviors in students

3 5 4.86 .448

Item 6 1 5 3.63 1.497

Item 7 1 5 2.54 1.644

Item 8 1 5 3.39 1.423

Item 9 1 5 4.50 1.000

In Table 1, when analyzing the means of the dimension “Various problems of Dis-
ruptive Behaviors” of the students (from item 1 to 4), it can be seen that among the
response ranges from 1 to 5, in which 1 equals never and 5 equals always; the students
responded with averages of 1.86 or less. This indicates that according to their own per-
ception of their actions, they never or almost never engaged in disruptive behaviors such
as deceiving, insulting, attacking, mocking or breaking the work of their classmates.

Regarding the dimension “Strategies used to deal with disruptive behaviors in stu-
dents” (from item 5 to 9), it can be seen that among the response ranges from 1 to 5,
in which 1 equals never and 5 equals to always; the students responded with averages
of 3.39 or more (for items 5, 6, 8 and 9). The highest average was that of item 5 (“The
teacher talks to us to control discipline in the classroom”) with a value of 4.86. These
results show that the teacher sometimes and always applies strategies to improve dis-
ruptive behaviors. However, in item 7 the average was 2.54, showing that the teacher
almost never “performs activities such as games, singing and other activities when there
is a problem in the classroom”.

3.3.2 Box Plot Analysis

The analysis of boxes [14] (see Fig. 2) indicates that girls tend to be teased and did
some kind of harm to them. It is evident that between the 25th to 75th percentile (1st
to 3rd of the Tukey hinge) boys and girls are on equal terms, but in the case of girls it
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is perceived that the greatest value (not atypical) indicates that they have always been
victims of taunts and some kind of harm.

Fig. 2. Students who are victims of taunts and some of harm.

The analysis of boxes [14] (see Fig. 3) shows that girls and boys have a smaller value
that does not become atypical. This means that students have not insulted, or purposely
deceived teachers. It is also evident that children have two extreme cases: values far
more than 3 box lengths of the 75th percentile (13, 15), that is, in several times these two
students insulted or attacked their teacher. Likewise, girls have an extreme case: values
far more than 3 box lengths from the 75th percentile (7). This means that only one girl
has rarely insulted or deceived her teacher on purpose.

Fig. 3. Students who purposely insult or deceive teachers.
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The analysis of boxes [14] (see Fig. 4) shows that boys tend to attack and strike
classmates unlike girls. It is observed that between the 25th to 75th percentiles (1st to
3rd of the Tukey hinge) the males have a higher value, which means that they perform
acts of physical aggression. As for girls, there are three extreme cases with values far
more than 3 box lengths from the 75th percentile (these cases are 4, 8 and 10), in which
the girl 4 with the girl 8 and the girls 10 perceive that they have also incurred acts of
physical violence. However, the most distant extreme case of girls reached the average
level of physical violence on the scale, but it is significantly lower than that of boys.

Fig. 4. Students who attacked and struck their classmates.

4 Study 2

This qualitative study offers the opportunity to focus on finding answers to questions
that focus on the social experience [12].

4.1 Participants

This study involved a fourth grade female teacher (one teacher) in primary education
from a school in Lima-Peru.

4.2 Instrument

The instrument used was a semi-structured interview that has great flexibility in asking
planned questions with the possibility of encouraging the free expression of the intervie-
wee [15] (eg: “1.- What kind of behavioral problems are observed in 4th grade primary
students? Could you explain it?, 4.- According to your experience, do these applied
strategies help improve the behavior of your students? Could you mention the changes
you observe?”).
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4.3 Results

For this study, an analysis was carried out using coding and data triangulation processes
that were organized according to the pre-established categories.

Below, the first category will be analyzed:

A. Type of disruptive behavior problems

In this category, it was intended to identify what are the types of disruptive behaviors
that students manifest. Teachers indicated that students have types of verbal aggressions
[3] and could not self-regulate emotionally. Thus, a teacher raised the following:

[…] the children present aggression with their peers and attack each other with
foul words and no insults, practically among they cannot control their emotions
(D: 4-5).

Moreover, once the disruptive behaviors were identified, the teachers tried to apply
strategies to correct the disruptive behaviors of the students; which is analyzed in the
following category.

B. Strategies for disruptive behaviors

Regarding this category, teachers reported addressing the disruptive behavior of
emotional lack of control through the support of the Tutoring and the Social Studies
Area. Thus, one of the teachers stated that:

[…] Well, we have worked with the control of emotions, with the traffic light in
tutoring, also with the traffic light in (the Area) of Social Studies so that they can
make a comparison and be able to calm down, control their emotions and improve
those behaviors that they have (D: 8-10).

In addition, additionally, in the present study it had been proposed to identify the
strategies of frequent use in the face of disruptive behaviors; category analyzed below:

III. Strategies that you use frequently

In this category, the teacher usually uses dialogue strategies to control students’
emotions. For example, the following testimony states that:

[...] talk a lot with them letting them know that it is very important that they can
control their emotions. Also, guide them that in school we should practice a good
treatment with all their classmates and not only in school, also at home and on the
street. That is what we are practicing now (D: 12-15).

Likewise, the teacher guides students to practice good treatment inside and outside
the school to improve society. In addition, this study also sought to identify if the applied
strategies generated changes in the students; which is analyzed below.
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IV. Based on the strategies applied, what changes you have observed in your
students

Regarding this category, the experiences that the teacher had towards the students
showed that they have to take a deep breath, calm down to dialogue and to be able to listen
to them. Therefore, aggressions are observed at recess, where they get their emotions
and impulses out of control. To confirm this, a teacher indicated that:

[…] Well, according to how we are making progress is that they remember and
when they act, they take a deep breath, observe their classmates and try to calm
down. We try to talk to them a lot so that they can listen and be listened by their
classmates.

In the classroom, we still control it; the aggressions are seen at recess. In the
classroom, they try to control their emotions, their impulses, but at recess, they
leave and begin to forget practically what they did. In the classroom, they return
with many complaints: they have been pushed and insulted. So to improve that we
try to talk with them and guide them so that does not happen again (D: 18-25).

It is appreciated that teachers work the dialogue and provide guidance to eradicate
all types of violence and promote good treatment, improve their behaviors and establish
a harmonious school life within the classroom.

5 Discussion

The purpose of this study was to determine the didactic strategies used by teachers to
deal with the disruptive behavior of students of 4th grade of a primary school in Comas.

In Study 2 (qualitative), through the coding and triangulation analysis, it was possible
to identify in the first category that the most frequent disruptive behaviors were verbal
aggression [4] and emotional self-control problems. However, in the analysis of the
descriptive statistics of Study 1 (quantitative), a low average was observed regarding the
self-perception of disruptive behaviors on the part of the students; that is, they indicated
that they did not engage in disruptive behaviors. This result was contradictory in the
analysis of boxes, in which it was observed that girls were more likely to be victims of
verbal and physical aggression. For example, in Fig. 3, it was observed that two boys and
one girl repeatedly insulted or attacked their teacher. Regarding Study 1, in the analysis
of the Box plots [14], it was possible to identify that men are more likely to engage in
acts of physical violence unlike women [2].

Moreover, regarding the use of strategies in the face of disruptive behaviors, in Study
1 a high average was identified in terms of the dialogue strategy to control discipline in
the classroom. This coincided with Study 2, in which, according to the second category,
it was concluded that the teacher attended to such disruptive behaviors based on the
Tutoring and the Social Studies Area. Additionally, in the third category, the teacher
expressed the use of constant dialogue with students; which had changes in the behavior
of students who learned self-control techniques (category 4).
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Abstract. This study aims to identify the main psychosocial risks that COVID -
19 has caused in Ecuadorian EFL teachers and determine the factors associated
with developing these risks. This study employed a quantitative approach and a
non-experimental cross-sectional design, with a sample of 980 teachers from dif-
ferent educational levels from Ecuador. The data analysis was done using Stata 16
statistical program and a multivariate binary logistic regression (LR). The results
showed that teachers are emotionally drained, isolated, frustrated with teaching,
and exhausted because of teaching during the pandemic, being the women the
most affected. The main factors that increased the probability of suffering these
psychosocial effects were extra activities beyond working hours, status in the
teacher’s institutions, and gender.

Keywords: Psychosocial risks · Factors · COVID-19 · Ecuador · Online teaching

1 Introduction

In the last two years, humanity has experienced unthinkable changes which resulted
from COVID-19. These changes affected every aspect of our lives, such as work, social
interactions, the economy, and health. Concerning work, people, in some cases, could
maintain their jobs and continue their activities from their houses. Opposite to a signifi-
cant number of people who lost their jobs due to the confinement mandated by different
governments aiming to control the pandemic. Many companies and businesses closed,
leaving their workers jobless from one day to another. Isolation reduced social inter-
actions to the minimum or, in some cases, interactions with other people outside their
homes were nonexistent. This negatively impacted the mental health of the world pop-
ulation. To worsen things, the global economy was affected, and, as usual, developing
countries were the ones that were severely hit. Their impoverished economies rapidly
slumped, resulting in a dramatic cut of social services budgets, particularly health, when
it was the most needed because of COVID-19.
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Fortunately, education did not stop during these tumultuous times but completely
moved to a virtual environment.Anew reality that teachers,whowere unprepared to face,
had to adapt rapidly. Most teachers had to overcome their struggles, sufferings, and fears
and adjust to the new demands to provide their students with an appropriate education
and had to use digital tools when teaching and learning [1]. In addition, teachers had
to develop a curriculum that helps students think critically about the situations around
them [2] using the existing resources.

Considering that education is one of the foundations of society, much attention was
given to this aspect. Media turned their attention to how governments were dealing
with the educational systems in their countries, and - as expected - teachers were in
the spotlight. Teachers were the target of positive and negative criticisms about their
practices [3]. Teachers who could quickly adapt to virtual education were admired and
praised, unlike teachers who could not cope with these fast changes received negative
comments. People did not understand that changes do not happen overnight and that the
cultural background does not evolve as fast as society’s expectations, as mentioned in
[4].

These changes and pressure to perform under challenging times affected teachers.
Some of them experienced psychological or health problems [5]. However, most of the
studies happening during the pandemic time focused more on teaching methodology
rather than teachers. Thus, it is essential to identify the main psychosocial risks that
COVID - 19 has caused in Ecuadorian EFL teachers and determine the factors associated
with developing these risks.

2 Literature Review

2.1 Psychosocial Risks

When the confinement started in Ecuador, teachers had to teach from their houses. This
situation forced educators to juggle between their home and teaching responsibilities,
raising their psychosocial risks as their stress levels increased. In most cases, this led to
cardiovascular problems and loss of concentration [4]. The EU-OSHA [6] found that the
[p]sychosocial risks and work-related stress are among the most challenging occupa-
tional safety and health issues. Hernandez et al. [7] mention that Karasek indicated that
job demands (work rate, availability, time pressure, difficulty, and effort) and job decision
latitude (potential to control daily tasks) are also factors that increase the psychosocial
risks.

How people respond to work and working conditions depends on the psychosocial
environment they are part of [8]. Depending on the characteristics of the environment,
workers’ mental, physical, and social health can be negatively affected. For example,
a working environment with no regular schedules, unpredictable activities, and extra
online work increases exponentially the possibility of suffering psychosocial risk among
workers [9].
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It is essential to consider that work is a fundamental part of the person’s identity,
and the labor relationships can carry psychic aftermath [10] in the form of psychosocial
risks. Thus, the importance of promoting a healthy job environment. However, as [4]
and [10] mention, administrators generally focus more on economic and administrative
issues rather than the workers’ welfare, and to perpetuate these practices, they promote
these statements:

1. Stress depends on the person; some people are predisposed to experience high-stress
levels, unlike others.

2. Lack of information about the adverse effects derived from psychosocial risks.
3. Cultural background that associates stress only with certain kinds of jobs.
4. Disbelief and skepticism about mechanisms that can reduce the level of stress [10,

p. 57]

These misconceptions are more evident in education, where all attention is given to
students and not to teachers. Media, parents, and authorities judge the teachers’ work
superficially without considering that they are also humans and, like the rest of the
workers, are exposed to the same job pressure, stress, and risks. ILO [11, p. 7] defines
risks as environment, job content, organizational conditions, workers’ capacities, needs,
culture, and personal extra-job interaction with each other. These interactions do not
always occur harmonically. The environmentwhere these interactions occur and the tasks
given by the institution can also result in psychosocial risks [10], creating discomfort
affecting their personal lives and reducing their levels of job satisfaction to theminimum.

3 Methodology

3.1 Approach, Design, and Scope of the Research

This study employed a quantitative approach and a non-experimental cross-sectional
design to identify the main psychosocial risks that COVID - 19 has caused in Ecuado-
rian EFL teachers and determine the factors associated with developing these risks. It
also sought to validate the following hypothesis: factors related to teachers’ gender,
age, school location, qualifications, types of contracts, working space, and mode of
instruction increase the probability of developing psychosocial risks.

To achieve this objective, 980 teachers from private and public primary, secondary
and higher education institutions participated in this study. The institutions were located
in 23 provinces from the three regions of the country, namely, Highlands, Coast, and
Amazonia. The scope of this research was descriptive, exploratory, and explanatory.

The data for this study was collected through a questionnaire that contained eleven
closed-ended items. For the statistical analysis, this instrument comprised variables such
as age, gender, ethnicity, marital status, level of education, institution location, type of
institution, time spent in class preparation, and other factors related to psychosocial risks.
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3.2 Data collection Procedure

The data collection process was carried out using a probabilistic sampling where all
Ecuadorian EFL teachers working in all levels of education in the three regions of the
country had the same probability of being surveyed. Following this methodology, a
sample of 980 teachers participated in this study.

Once the questionnaire was validated and piloted, it was uploaded on the Google
Forms platform. The link to respond to the instrument was sent to the sample through
email, WhatsApp, and Facebook. The researchers opted to use this mode of data collec-
tion to increase the response rate and widen its reach to all country regions. Furthermore,
the respondents’ anonymity and confidentiality were highlighted to increase participa-
tion and obtain objective and consistent information. The questionnairewas administered
online during January, February, and March 2021, and respondents needed 7 to 10 min
to complete it.

3.3 Data Analysis

Following the study’s focus and its scope to achieve its objective and validate the gen-
eral hypothesis, a multivariate logistic regression analysis was used. After refining and
organizing the data, the Stata 16 statistical program was used to carry out the numerical
procedure.

3.4 Econometric Methodology

Given the nature of the distribution of the dependent variable and the objective of the
study, a multivariate binary logistic regression (LR) was used. Through this model, it is
possible to determine the relationship between a dichotomous qualitative dependent vari-
able (dependence) and multiple independent or explanatory variables, either qualitative
with various categories and/or quantitative.

To obtain an adjusted estimate of the occurrence probability of an event from the
independent variables vector, whose main characteristic is the relationship between the
obtained coefficients in the quantification of the effect through the Odds Ratio (OR).
When the coefficient of the variable is positive, we get an OR > 1; conversely, if the
coefficient is negative, the OR < 1 [12, pp. 553–556] Pr(Y = 1|X1, X2, ..., Xk) =
F(β0 + β1X1 + β2X2 + ... + βkXk) [13, p. 283].

Based on this model, the researchers were able to explain the probability of the
occurrence of psychosocial risks among EFL teachers. As is shown below in the general
equation that represents the econometric model employed in this study:

excessivework = β0 + β1 gender + β2 age + β3 instlocation + β4 acadegree

+ β5edulevelwork + β6dedicationtime + β7typecontract + β8workplace

+β9extractivities + β10synchclasshours + ui

The variables used in the specification of the econometric model are presented in
Table 1:
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Table 1. Description of variables

Type of variable Variables Description Values

Dependent Psychosocial Risks
(excessivework)

It is the proxy variable
that represents
psychosocial risks.
Indicates if the EFL
teachers consider that
they work excessively in
virtual teaching

1 = Yes
0 = No

Independent Gender (Gender) Represents the teacher’s
gender

1 =Male
0 = Female

Age (age) Represents the teacher’s
age

Years

Location of the
institution (instlocated)

Indicates the location of
the institution where
EFL teachers work

1 = Urban
0 = Rural

Academic degree
(acadegree)

Indicates the highest
academic degree
achieved by teachers

1 = Higher education,
undergrad
2 = Higher education,
post-grad
3 = Superior technical
and / or technological
4 = High school

Education level work
(edulevelwork)

Indicate the level of
education that teachers
work with

1 = Higher education
2 = Secondary
3 = Primary and
preschool
4 = Superior technical
and / or technological

Hiring scheme
(dedicationtime)

Indicates the time
teacher works in the
institution

1 = Full – time
2 = Part- time
3 = Hourly

Status (labrelationship) Indicates the type of
contract teachers have
with their institutions

1 = Non-permanent
2 = Permanent or
tenure
3 = Probationary
status
4 = Professional
services

(continued)
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Table 1. (continued)

Type of variable Variables Description Values

Workplace
(workergonomic)

Indicates whether the
teacher’s workstation
(chair, desk, shelves) is
ergonomically adjusted
to their needs

1 = Yes
0 = No

Extra activities
(extractivities)

Indicate whether the
teachers have been
assigned extra activities
to those that they
regularly carried out

1 = Yes
0 = No

Synchrounous classes
hours (synchclasshours)

Represents the average
number of hours per day
that the teacher
dedicates to teaching
synchronous classes

Hours

Random error
(Randomerror)

Represents all the
independent variables
that can affect the
dependent variable and
have not been explicitly
considered in the model
specifications

ui

4 Discussion

During the pandemic caused by the COVID – 19, teachers never stopped teaching.
They had to change their lives abruptly and turn their homes, personal and sacred
spaces, into classrooms exposing their private lives [5]. This phenomenon may have
created an unhealthy job environment and, therefore, increased teachers’ stress levels.
Unfortunately, little was said about this by educational authorities and the media.

The lack of public awareness about the teachers’ struggles may result from the fake
job statements that administrators aim to perpetuate [4, 10] to minimize the psychosocial
risks that EFL teachers experience. The media started advertising and praising teachers’
extra activities, such as traveling to their students’ houses to deliver their assignments or
providing in-person tutorials at the high of the pandemic. Besides, additional activities
such as posting ELT videos online or giving online tutorials outside working hours
became the norm in online teaching.
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Ecuadorian society started to relate the number of the teachers’ activities done outside
their class time with their vocation and commitment. Teachers who did not work extra
hours or were not available for students and parents outside the class schedule were
considered irresponsible and insensitive to the health situation. This may have resulted
from the country’s shared cultural background, which reduces the role of teachers as
mere providers of teaching services and care at the expense of their own welfare.

According to the survey results (Table. 2), approximately 40 out of 100 teachers
sometimes felt emotionally more exhausted as consequence of online work, and 32 out
of 100 said they felt frequently exhausted. Likewise, 20 out of 100 teachers always felt
more tired at the end of the virtual day than the face-to-face day, and 37 out of 100 only
sometimes. On the other hand, around 34 out of 100 teachers sometimes felt socially
isolated due to the pandemic. In addition, 40 out of 100 teachers said they sometimes
feel frustrated at work due to this new type of study. Finally, 39 out of 100 teachers
sometimes felt fatigued in the face of the online workday.

Table 2. Main Psychosoical risks

Emotionally
more exhausted

More tired at the
end of the day

Socially isolated Frustrated at my
job

Fatigued

Sometimes 40,5%
397

37,3%
366

33,7%
330

39,9%
391

39,2%
384

Usually 7,1%
70

7,5%
73

16,1%
158

18,8%
184

23,9%
234

Rarely 31,7%
311

30,5%
299

26,9%
264

16%
157

12,8%
125

Never 3,8%
37

4,2%
41

10,3%
101

18,4%
180

19,3%
189

Always 16,8%
165

20,5%
201

13%
127

6,9%
68

4,9%
48

Total 100%
980

100%
980

100%
980

100%
980

100%
980

To bring to the fore teachers’ struggles and their probability of suffering psychosocial
risks, data in Table. 3. Shows the magnitude of the effect (increase or decrease in terms
of probability) that each independent variable has on the binomial dependent variable
(psychosocial risk). The results in Table. 3. Show that the probability of experiencing
psychosocial risks increased2.4 timeswhenEFL teachers engaged in additional activities
beyond their working hours and responsibilities (α = 0.01). Furthermore, each extra
synchronous teaching hour added to their usual timetables (α = 0.05) increased 1 more
time this probability.
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In the educational system in the country, EFL teachers can be classified according to
their status as tenured and non-tenured. Depending on their hiring scheme, teachers are
classified as full-time (40 h per week), part-time (20 h per week), and hourly (less than
20 h per week) teachers. Apart from teaching, institutions usually assign managing or
administrative responsibilities to tenured-full-time teachers. During the pandemic, these
responsibilities rose 1.9 times the probability of facing psychosocial risks compared to
non-tenured teachers (α = 0.01). With EFL teachers’ status, the teacher’s hiring scheme
also played a fundamental role. The lesser hours their contract included, the lesser the
probability of experiencing psychosocial risks. Table. 3. Shows that part-time teachers
(α = 0.01) had 0.3 fewer possibilities of encountering psychosocial risks and hourly
teachers 0.8.

Concerning gender (male or female) with a statistically significant effect of α= 0.05,
data reveals that female teachers had 1.161 more probabilities of suffering psychosocial
risks than male teachers. This could be the result of the archaic idea about the role that
women are expected to perform in our society (managing the family and their homes)
[5], which, combined with the job demands and job decision latitude [7], must have led
to high levels of stress. Thus, the need to promote gender equality and equity in our
society.

Another factor that influenced the psychosocial risks was the age (α = 0.01) and
the experience that goes with it. More experienced EFL teachers showed 0.9 less prob-
ability to have psychosocial risks. How EFL teachers arranged their physical space in
an ergonomic-adapted working station that facilitated ELT online, also depended on
their experience. Data shows that having a proper teaching space (α = 0.01) reduced
0,4 times the probabilities of psychosocial risk. This debunks the common perception
that young teachers deal better with virtual education since they are more familiar with
the technology. Results in Table. 3. Also confirm that effective virtual education goes
beyond technological tools and is a holistic practice that starts with having an adequate
teacher’s space to deliver their classes.
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5 Conclusions

Teaching is a profession that requires dedication and vocation to help students. Unfortu-
nately, this intrinsic aspect of teaching seems to hide the adverse effects teachers can have
in their lives due to their job. For example, this pandemic praised teachers for exceeding
their responsibilities and working hours. In contrast, those who did not engage in such
activities were heavily criticized. The inadequate understanding of the teaching profes-
sion, which labels teachers as good or bad depending on their extra work, has prevented
open debates about the risk of suffering psychosocial effects.

This study shows that many teachers are emotionally drained, isolated, frustrated
with teaching, and exhausted because of teaching during the pandemic, being women the
most affected. The factors that increased the probability of suffering these psychosocial
effects were: first, extra activities beyond the working hours; second, teachers’ status;
third, gender; fourth, type of contract (full-time teachers sufferedmore); fifth, age (young
teachers were not that able to manage their stress level) and finally the adequate working
spaces teachers created in their houses.

Regrettably, there have not been any debates or references about this aspect in the
media or by the authorities. The lack of understanding of the teaching profession has
reduced teachers’ role to amere provider of serviceswithoutmuch consideration for them
as people with emotions and susceptible to psychosocial effects. Hence, recognizing the
risks existing in teaching could provide non-academic support to teachers during their
professional practice.
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Abstract. Currently, parental participation is being developed through the vir-
tual modality, being the only means of educational accompaniment that favors
children’s learning. Therefore, the purpose of this research was to analyze the
participation of preschool parents during virtual classes. To achieve this, a qual-
itative, ethnographic approach was used, in which a semi-structured interview
with a preschool teacher and two self-interviews were applied to collect important
information based on their experiences. In conclusion, it was obtained as a result
that parents do have a constant and active participation during the remote classes,
in addition, it is demonstrated that through their daily involvement and coopera-
tion during the pedagogical activities, children improve their school performance;
thus, parents are now the first formative pillars in the education of their children.

Keywords: Paternal involvement · Distance education · Early childhood ·
Virtual education

1 Introduction

Education is a fundamental element in the full development of the human being, being
this a process in which the person acquires a series of competencies, capacities and skills
that allow them to develop in their daily lives. In this sense, education is considered an
inherent right of the individual, which is described in the framework of the General
Education Law No. 28044, Article 3, which guarantees the quality and universalization
of education in its three levels: initial, primary and secondary (Ministry of Education
[MINEDU] 2003). So that it can respond to the needs, desires and full realization of the
subject allowing him/her to build his/her personal identity; especially in children, who
are vulnerable and need greater support in the teaching-learning process by their parents
to achieve such development (Palomino 2020).

Therefore, in order to train capable and competent people, educational institutions
were created, whose responsible are the teachers, who are responsible for imparting
knowledge, knowledge, experiences and above all provide tools that will allow them to
face everyday situations of life (Tocora and García 2018). On the other hand, parents are
the first educators of their children, who spendmore time in their homes acquiring values
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and principles that will serve as a basis for social coexistence. Therefore, the family and
the school are the main teaching entity. For this reason both parents and school must
collaborate, act and walk hand in hand articulately having the same vision to enhance
their comprehensive education (Pedraza et al. 2017).

1.1 About Parents Participation

It is important that parents intervene andparticipate in the school process of their children,
since only in this way they will achieve the goals and objectives. In addition, they
will become solid and competent professionals who respond to a demanding society in
knowledge. Therefore, this participation of both agents must be dynamic, flexible and
harmonious, in order to generate trust thus strengthening the links between them; all this
will allow the infant to have a single model that favors their learning (Lastre et al. 2018).

Despite this, the methodology used in educational institutions has become more
complex, causing disinterest on the part of parents, since most of them do not have a high
degree of academic instruction, thus generating a rupture between both entities, where
parents think that all educational responsibility falls on the school. This distancingwould
cause a higher level of disinterest and little participation of parents in school activities
(Hurtado 2020; Lastre, et al. 2018).

As mentioned in previous lines, the importance of caregivers’ participation is essen-
tial to achieve the required learning in the child,whichwould imply a greater involvement
in the child’s educational development aiming at his or her integral formation. In this
sense, three levels of parental involvement are described. First, there is the informative
level, in which parents have limited participation, since they only receive information
about their children’s school process, but do not get involved in them (Calvo et al. 2016).
Secondly, the collaborative level, which implies two fundamental points, one of them
refers to the contribution of parents in school activities and the other to the cooperation
of parents who contribute from home. Moreover, thirdly, the control level comprises
monitoring school progress by parents towards their children, in addition to encourag-
ing them to fulfill their educational roles (Gonzales 2017). It is evident that these types
of involvement demand the commitment of both agents to guarantee meaningful and
quality learning.

However, the sudden appearance of SARS-Cov2 currently known as COVID-19 in
the last two years not only caused a series of diseases, but also caused a radical change in
education, causing countries to temporarily prohibit access to educational centers in order
to lessen the consequences of the pandemic, thus harming 94% of the world’s students
(United Nations Educational, Scientific and Cultural Organization [UNESCO] 2020).
Due to this problem, countries had to quickly devise a strategic plan so that students
would not miss the school year. Thus, at present, homes have been transformed into high
schools for students to continue acquiring knowledge and values; therefore, the family
has become a fundamental link to continue with the process of their education (Hurtado
2020). Unfortunately, the implementation of distance education has to overcome some
challenges. One of them is the lack of skills and lack of knowledge of pedagogical tools
on the part of parents to respond to the demands of the teaching-learning process at home
(Santos et al. 2020; United Nations International Children’s Emergency Fund [UNICEF]
2020).
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This research alludes that the absence of communication and collaboration on the
part of parents in the formal education of their children in the face-to-face context has
generated insufficient support in the learning process in the virtual modality (Vásquez
et al. 2020). In addition, parents do not have adequate preparation to accompany their
children in the distance education process (Kurnia and Maningtyas 2020; Narváez and
Yépez 2021).Unfortunately, no evidence has been found on the participation of parents in
distance education at the preschool level. This is a knowledge gap in the aforementioned
study, which aims to answer the following question: How is the participation of parents
at the preschool level during virtual classes?

1.2 Research Objectives

Taking into account the gaps, the general objective of this research is to analyze the
participation of preschool parents during virtual classes and the specific objectives are
to describe the informative participation of preschool parents in the educational process
in the virtual modality. Also, to describe the collaborative participation of preschool
parents during virtual classes in the face of technology and finally, to describe the control
participation of preschool parents in the educational process in the virtual modality.

In order to achieve these objectives, the methodology to be used is explained below:

2 Methodology

According to the particularities of the investigated reality, it was decided to approach the
research according to the qualitative approach, thus being able to apply an interpretive
analysis of a phenomenological type (Leavy 2017). In addition, because it is a specific
context and space, the research corresponds to a case study.

2.1 Participants

The sample was selected through a non-probabilistic procedure by convenience (Otzen
and Manterola 2017) and consisted of 1 preschool teacher and 2 interns from the
Educational Institution.

2.2 Instruments

As for the data collection techniques, the semi-structured interview was used, which has
greater flexibility, allowing the interviewee to respond more freely (Lopezosa 2020);
also, the autobiographical interview was used, where the researcher himself investigates
himself in a reflexive manner (Hernández and Rifá 2011).

In addition, the interview guide was used as an instrument for the collection of
information, which allows the collection of information from the interviewee through
questions (Arias 2020) and is composed of three categories: informative participation,
collaborative participation and parental control participation. This instrument has 6 open-
ended questions. For example, “Do parents constantly monitor the performance of their
job? Could you explain your answer?”.
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3 Analysis and Discussion of Results

After the theoretical introduction and the methodology, we proceed to analyze and
discuss the findings of the interviews, following a structure based on categories and
subcategories. In this way, we proceed to analyze the first category called.

3.1 Informative Parental Participative

Regarding this type of participation, parents are only recipients of information about
their children learning (Calvo et al. 2016). In addition, in relation to this, the following
subcategory was established:

A. They require information from the learning process

Parents are often only recipients of information and participate occasionally and spo-
radically (Calvo et al. 2016). Therefore, it is observed that sometimes parents consult
about what is happening with their children and other times they do not, as shown in the
following responses of the interviewees:

– No, they do not ask for it, we give them, as I said, every two or threemonths, bimonthly
or semiannually, and then they find out about their children (Teacher 1).

– Parents do not request information about their children learning process, but they are
aware of the day the teacher hands out their progress report (Teacher 2).

– At the beginning of the literary activity workshop, a mom asked about her child’s
progress and the miss mentioned that it was going well and that she would contact
her at the end of the workshop to give her more details (Teacher 3).

It can be seen that two teachers indicate that parents do not request information about
their children learning process and it is the teacher who has to provide them with the
information. Nevertheless, one particular case refers to the fact that a mother did consult
about her child’s progress, but especially in a workshop in which her collaborative
participation was required.

3.2 Collaborative Parent Participation

In particular, in this type of participation, parents cooperate in their children’s school
activities, and get involved both at school and at home (Gonzales 2017).Moreover, in the
context of virtuality, collaboration from home has increased the frequency of parental
participation in learning sessions, as can be seen in the following subcategory:

A. Accompanying parents with their children in virtual classes

As part of the formative work, parents accompany their children in the process of solving
tasks in order to achieve their integral development (Palomino 2020). Thus, the teachers
interviewed mentioned that:
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– Yes, they accompany them, guiding them in the learning that one sends them in their
banners […] Most of them are with their mothers who support them every day, no,
others are with their little sisters, brothers or grandparents (Teacher 1).

– Yes, parents accompany their children from the beginning of the class session until it
ends, in case the child’s mother or father is not present, a family member accompanies
them (Teacher 2).

– Yes, it could be observed that the accompaniment of the parents is continuous, con-
stant and permanent […]. Every day the great majority of parents accompanied and
supported their children from the beginning to the end of the workshop. It could even
be seen that 70% of the parents collaborated in the psychomotor activity workshop
by carrying out the motor activity together with their children (Teacher 3).

In the teachers’ testimonies,we can see that there is a constant participation of parents
or family members during the virtual classes; in addition, the support they provide is
active, carrying out activities together with them.

B. Parent attendance at school meetings

School meetings allow parents to acquire more information regarding their child’s devel-
opment at school as long as they attend frequently (Uriol and Tapia 2021). In this regard,
the teachers interviewed mentioned that:

– Yes, few are those who enter. A group of 15 or so. Of which 5 or 6 participate by
asking questions that are not concise and precise, and one must give them answers so
that they are satisfied and can participate and follow the sequence and theme of the
work (Teacher 1).

– Yes, some parents leave messages on WhatsApp asking for the link to the meeting
so they can enter […]. There are parents who sometimes do not attend and try to get
information from the teacher before the workshop starts, or they tell the teacher that
they will call her later (Teacher 2).

– Yes, the attendance of parents could be evidenced throughWhatsApp, since the teacher
sent the list of parents who attended through the Google Meet application and sent
an audio to the group mentioning that those parents who could not participate in the
meeting should communicate with her privately to give some information about the
progress of their children (Teacher 3).

The responses obtained by the teachers show that few parents attend the virtual
school meetings; however, parents who do not attend usually communicate with them
at other times to find out what has happened. On the other hand, there is a peculiar case,
where it is the teacher who asks the parent to communicate with her to inform her about
the progress of her child. In this aspect, it can be seen that not all parents are aware
of the work that teachers do with their children, so it can be deduced that they have a
controlling participation, as described in the following lines.



42 M. Bances Castro et al.

3.3 Paternal Involvement

In relation to this type of participation, parents give constant follow-up to the educational
process of their children (as) and in turn supervise the teaching work (Gonzales 2017).
Therefore, the following subcategories were established:

A. Parents consult with the teacher about their child’s performance

Mostly parents ask about their children’s school activities when teachers provide
feedback (Vásquez et al. 2020). Given this, the following is demonstrated:

– Yes, either WhatsApp or video call or calls always connect us. They give me infor-
mation about learning, how they are doing with their children, they have a lot, that is,
they know how their children are doing (Teacher 1).

– Yes. During the virtual class session, they ask the teacher if what their child is doing
is okay, or how they should do it (Teacher 2).

– No, since communication or any information about the childrenwas discussed directly
with the classroom teacher (Teacher 3).

Teacher 1 refers that the most communication she has with the parent to know about
her child’s progress is through video calls or phone calls since this is the only informative
means; while teacher 2 mentions that parents ask about their child’s performance during
class. On the other hand, teacher 3 mentions that she was not able to visualize this fact
because parents talked directly to the teacher in charge.

B. Frequency with which parents communicate with the teacher to know the
progress of their child

Lack of constant interaction of parents in the schooled education of their children, has
evidenced the little capacity to support them in their learning process in the context of
the pandemic (Rigo and Donolo 2019). Next, the teachers expose us the following:

– The frequency of the parents, mostly during the week, some ask twice and others ask
sometimes (Teacher 1).

– Once a week, before starting the workshop, some parents ask if their child is doing
well or what is missing; sometimes they tell the teacher that their child cannot or does
not want to do certain tasks (Teacher 2).

– The communication of the parents was directly with the teacher […] that is to say, we
did not have any communication with the parents (Teacher 3).

In this regard, both teachers (1 and 2) show that parents are interested in knowing
how their children are progressing. However, teacher 3 is not able to demonstrate this,
since the teacher in charge is the one who dialogues with the parents personally.
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III. Parents monitor compliance with the work of teachers

Parents collaborate in school activities, as they tend to take a vigilant attitude because
they distrust the work and actions of the teacher at school (Gubbins et al. 2020). In this
regard, the teachers mention:

– No, I will tell you that they don’t try to watch because I have my banners, I show
them well, the learning is specified, the videos, I clarify so much in audio, sometimes
I send them messages in writing […] (Teacher 1).

– No Parents receive in time the information of what is going to be worked on during
the day through banners, videos, audios or WhatsApp messages […] (Teacher 2).

– No, but the parents used WhatsApp to ask what time the workshops would be held
and what materials would be used so that they could have it in advance […] (Teacher
3).

It is evident from the teachers’ testimonies that the parents do not have a vigilant
attitude towards the teacher’s work; on the contrary, they keep an eye on the material
that the teacher offers.

4 Conclusions and Future Works

In conclusion, it was observed that parents have an informative participation since they
expect teachers to inform them about their children’s progress, but they do not have
the initiative to ask questions. In terms of collaborative participation, it was found that
parents are very willing to participate in school activities. Finally, in terms of control
participation, parents do not assume a vigilant attitude; on the contrary, they value the
work done by teachers in daily activities. For future research, it is suggested to conduct
it in person, using a larger sample of participants, in which it is possible to work directly
with the parents, since they are the basis of the study, as well as to make use of other
instruments for data collection, since it will allow obtaining an in-depth analysis.
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Abstract. Dramatization is a resource that is used in the classroom by some
preschool teachers, allowing them to address the development of social skills.
Therefore, the purpose of this research was to analyze the teaching experience
of virtual dramatization in the development of social skills in preschool children.
This research objective oriented the study through the qualitative approach and
biographical study method in which our sample is non-probabilistic, selecting a
teacher specializing in dramatization with preschool children. A semi-structured
interviewwas applied, analyzing the answers and discussing themwith the support
of the reviewed bibliography. In conclusion, it was obtained as a result that the
application of dramatization in the virtual modality is a resource that provides the
child with several benefits; also a direct contact is required for better results in the
development of social skills in preschool children.

Keywords: Dramatization · Socialization · Corporal expression · Preschool
education

1 Introduction

Throughout their training, teachers begin to build their professional knowledge; they
establish their pedagogical and disciplinary knowledge through the various experiences
that are developed in the classroom (Pérez, Baigorria, De la Torre, and Pérez, 2019).
However, because of the pandemic, most students are affected by the closure of schools
(United Nations Educational, Scientific and Cultural Organization [UNESCO], 2020).
So many educational institutions, both private and public, have had to remotely start
their synchronous classes in order not to lose contact with their students (Peredo, 2020),
because the preschool stage is essential, which seeks to develop adequate preparation
of the infant, which will be essential for a later educational level (Pekdogan and Akgul,
2016). Demonstrating that the role of each teacher is paramount, because they have the
responsibility to promote situations where the student is the protagonist of their learning;
in addition, they can interact with their environment, taking into account the interests
and needs of each student, in order to achieve a satisfactory education (Gómez, Muriel
and Londoño, 2019).
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That is why dramatization has become an essential complement in the formation of
the student, it promotes enthusiasm, generates new stimuli, allows them to be able to
communicate, express themselves, dialogue and form bonds of friendship with others.
Knowing this, it is important that the teacher in early education uses dramatization as an
instrument (Sotil, 2020), therefore it is necessary to bet and implement dramatic projects
that encourage the revaluation of the true essence of this artistic genre (Llamazares
and Selfa, 2016). All activities based on drama and expressive arts are used in spaces
where children can express their thoughts and emotions (Solis, Monsivais and Huber,
2021). Among the benefits, it helps the child to be able to communicate their feelings,
develop memory and creativity (Polevikova and Shvets, 2019). In addition, it contributes
to the development of body expression, recognition of his body in space, also allows
the development of imagination, originality and creativity, through musical and plastic
expression, generating in the infant security, confidence and self-regulation of their
emotions (Armesto, 2019). As a result, students build cooperative learning through the
strategies developedbyusingdramatization (Medrano, 2016). Symbolic representation is
part of theatrical activities, which allows groups to explore real and imaginary situations
using language to express their ideas, feelings and creativity (Muszynska, Urpí and
Galazka, 2017).

1.1 Influence of Dramatization in CHIldren’s Learning

Dramatizationhas advantages,which are strengthening interpersonal relationships,moti-
vates linguistic expression, generates self-confidence, helps to express what is difficult
to verbalize and promotes empathy (Álvarez andMartín, 2016). In addition, it allows the
child to be able to find himself and heal any event he has suffered during his childhood;
making use of theatrical arts he can develop and acquire therapeutic skills that help him
to face different situations of his daily life (Schnyder, Wico and Huber, 2021). In such a
way, the practice of dramatization seeks to generate new communication links between
people, and thus eradicate the fear of expressing oneself before others (Yataco, Fuster,
Guillen, Nieto, and Luy, 2021). On the other hand, one of the main disadvantages that
a teacher encounters when putting dramatization into practice is the lack of time that
occurs within schools, since to carry it out requires more execution time and dedication
(Casanova and Couto, 2019). It also becomes challenging to perform it virtually, since
one is used to working physically with others, so factors such as space and not being
able to observe each other face to face, limit dramatic work (Gorman, Kanninen and
Syrjä, 2020).

Dramatization can be employed in several ways. First, drama is developed in an
experiential way, contributing to a comprehensive education for the student to develop
his skills with the aim of enabling him to improve his relationships with his environment
(Pavlou, Anagnou, and Fragkoulis, 2021). Secondly, the use of puppets allows the devel-
opment within the classroom of a positive climate, in turn, communication is established,
allowing a pleasant atmosphere to be created when interacting (Kröger, 2019), thus gen-
erating more possibilities for trust and the development of positive attitudes, helping
them to be able to develop teamwork (Ocal, Karademir, Saatcioglu, and Demirel, 2021).
Similarly, it provides children with a meaningful experience, where it stimulates their
creativity by making fun puppets having the opportunity to tell stories and get involved
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in the character (Maharani, 2016). Thirdly, role-playing helps the student to learn natu-
rally from various meaningful experiences, which promote their learning and attitudes
towards others; it also gives them the opportunity to enjoy through play (Rashid and
Qaisar, 2017). Fourth, dramatic play is important because it allows peer interaction,
favoring collective work using expressive language and thought, by performing various
games (Khomais, Al-Khalidi, and Alotai, 2019). Fifth, improvisation is considered as
an art, where theatrical performances are created spontaneously, and allowing group
work during the creation of scenes without the use of a script and without any previous
rehearsal, with the aim of creating a space for social play (Tanner and Miller, 2018).

Therefore, dramatization is considered as an alternative in the improvement for
social skills, demonstrating that it provides a space for entertainment and socialization,
favoring their self-esteem and the denotation of their emotions (Togia, Charitaki and
Soulis, 2017). In addition, it allows to have a dynamic contact during the live process,
where children develop their autonomy and various skills (Lirola, Ruiz, Hernández, and
Prados, 2020), including the achievement of communication skills (Altun, 2019).

1.2 Dramatization in Preschool

In the preschool stage, the development of social skills is sought, this allows children
to relate to others and thus adapt to their educational environment (Maleki, Mardani,
Mitra, Dianatinasab, andVaismoradi, 2019). Also, it is considered that social skills allow
guiding and giving meaning to the infant’s life, especially for the development of their
personality (Özbey and Köycegiz, 2019), thus achieving greater success in their social
life and especially in the educational environment (Tersi and Matsouka, 2020).

Therefore, it is essential that social skills are acquired in the preschool stage (Ergin
andÖzkan, 2021) where the school plays a fundamental role, so it should stimulate in the
child the skills to positively enhance their personality, self-respect and behavior towards
others; likewise, within the classroom different methods should be worked (Gemechu,
2020). Which allow the infant to have an active participation, an integral development,
and above all to reach positive results of their achievements and objectives (Aguilar and
Baltazar, 2019), thus seeking to consolidate assertive social behaviors (Aksoy, 2020),
such as good social interaction, empathy, cooperation and appropriate conflict resolution
(Wu, Mak, Hu, He and Fan, 2018). That is why; dramatization has a positive impact
on the social skills of those who apply it, developing socialization among peers and
leading them to find their hidden talents (Batdi and Elaldi, 2020). In addition, an arts
education promotes activities related to the branches of art, including dramatization,
also integrating itself to various activities, employing methods or techniques based on
play and aligned to learning (Yazici, 2017). Therefore, students in various ways perform
practices of this art through the virtual modality, using creativity, exploring their feelings
and expressing their emotions (Lima, 2021).

1.3 Research Objectives

In accordance with the above, the purpose of this research is to analyze the teaching
experience of virtual dramatization in the development of social skills in preschool chil-
dren. Specifically, it is desired to know the benefits of dramatization for the development
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of social skills and to analyze the way in which it is used in preschool children through
the virtual modality.

2 Methodology

The present article is of qualitative approach, which are characterized by being inductive
and present flexibility in their research design (Cadena et al., 2017). It was conducted
using the biographical study method, since it allows capturing the lived experiences of
a subject through research that can generate new contributions (Landín and Sánchez,
2019).

2.1 Participants

The sample is non-probabilistic, since it takes into account the researcher’s criteria,
which are faster and less complex (Arispe et al., 2020). For this reason, in this research,
a 40-year-old teacher of the initial level was selected as a participant, who studied at the
National Pedagogical Institute of Monterrico (Lima - Peru), and also studied a Master’s
degree in Education through Art and is currently pursuing a doctorate in Humanities
with a mention in Cultural Studies. Since 2004, she has been working as a teacher and
that same year, she started her project on dramatization. Currently, she is carrying out
a project for children called “Rinconcito Infantil” and develops training workshops for
adults in certain opportunities.

2.2 Instruments

The interview was used as a technique (Cruz, 2018). Therefore, the instrument is the
semi-structured interview guide, which allows the researcher to explore and collect
information based on the interviewee’s experience (Evans and Lewis, 2018). To conduct
the interview, 6 questions were considered, in relation to the two categories, where the
first three questions correspond to the category of benefits of dramatization; for example,
question 1 asks the following: “Explain, in what way do you consider that dramatization
is beneficial for preschool children?”. Moreover, the last three questions belong to the
second category of dramatization use, e.g., question 5 asks the following, “How do you
use dramatization techniques to develop social skills? Mention which ones do you use?
Why?” The present instrument was validated by an expert judgment procedure. Which
allows validating the content to obtain appropriate instruments that can be replicated
(Suhaini, Ahmad and Mohd, 2021).

3 Discussion Analysis and Results

After explaining the methodology, the sample and the instruments, the following is
the analysis of the interviewee’s answers and their discussion with the support of the
reviewed bibliography.
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3.1 Benefits of Dramatization

Among the benefits of dramatization, it can be said that it has become a key element in
the formation of the learner, generating new stimuli, enthusiasm, making the individual
capable of communicating, dialoguing, expressing him/herself and forming affective
bonds with others. Therefore, the early education teacher should use dramatization as
an instrument (Sotil, 2020). In relation to this, the teacher interviewed refers that drama-
tization in preschool children favors the development of social skills, presenting advan-
tages as well as disadvantages, which can be observed in the analysis of the following
subcategories:

3.1.1 Benefits of Dramatization in Preschool Children

Within it, children can express their feelings, develop their memory and enhance their
creative side (Polevikova and Shvets, 2019). Likewise, it favors the development of
their body expression, the location of their body in space, stimulates their imagination
by making use of plastic and musical expression, originating the infant to build their
confidence, security and manage the self-regulation of their emotions (Armesto, 2019).
Thus, the teacher interviewed stated that the benefits of dramatization in preschool
children are as follows:

[Dramatization...] enables children’s capacities such as socioemotional develop-
ment, creativity, imagination, integral development and the approach to emotions.

This testimony confirms that the practice of dramatization favors the integral (Pavlou,
et al. 2021), emotional (Togia, et al. 2017) and creative (Armesto, 2019) development
of children; demonstrating that dramatization is beneficial as discussed below in the
following subcategory.

3.1.2 Dramatization for the Improvement of Social Skills

It is considered that dramatization is a useful means for the development of social skills,
because it provides a playful environment, generating peer relationships, which pro-
motes the improvement of self-esteem and the manifestation of their emotions (Togia,
et al. 2017). Regarding this, the teacher interviewed mentioned the way in which
dramatization improves social skills, indicating the following:

[Dramatization allows the improvement of social skills] through symbolic play,
it allows children to socialize based on their characters, as I think it is through
dialogue. With this imaginary game, the creative aspect is developed.

The teacher’s response states that dramatization helps to improve social skills (Batdi
and Elaldi, 2020). Moreover, using symbolic representation, it allows them to work
in groups exploring and imagining, using language and their creativity at all times
(Muszynska, et al. 2017). Which will be observed when analyzing the advantages and
disadvantages in the following subcategory.
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3.1.3 Advantages and Disadvantages of Dramatization

The advantages include the consolidation of the interpersonal relationship, good lin-
guistic expression, and self-confidence, allows verbalizing what is difficult to express
and develops empathy (Álvarez and Martín, 2016). The main disadvantage that a
teacher finds is the lack of time when employing dramatization within the classroom,
because it requires more time of dedication. (Casanova and Couto, 2019). Therefore,
the interviewee mentioned the following regarding the advantages and disadvantages of
dramatization when employing it in the virtual modality:

I think they are all advantages; the disadvantage I feel is the fact that it is virtual,
since it will not allow you to have the freedom. In addition, you will not be able
to observe the facial expression of their emotions, besides we cannot get closer
in that way we do not develop the close body field with the other. [The main
advantages that are given] thanks to dramatization is that they can develop very
well, feel good about themselves, because dramatization and any type of art is also
therapeutic, that is, it heals you; it also has a very important power which is the
work of resilience, it makes us very strong and they develop the language thought.

Through the response provided by the teacher, it can be identified that the main
disadvantage is to perform the dramatization virtually, because it is not possible to work
physicallywith the participants, there is no direct contact and the space is smaller,making
it a challenge (Gorman, et al., 2020). However, among the advantages of dramatization, it
is emphasized that it is a therapeutic medium, which helps the child to face and overcome
various childhood situations (Schnyder, et al. 2021). In this way, communication links
are generated, eradicating the fear of being able to express oneself to others (Yataco,
et al., 2021). Therefore, the following subcategory will show how dramatization is used
in virtual mode.

3.2 Use of Dramatization

Activities focused on expressive and dramatic arts are used in spaces that help children to
express their ideas and feelings (Solis, et al. 2021). In this regard, the teacher interviewed
states that using dramatization virtually has led her to use some techniques that fit her
reality in order to demonstrate the children’s social skills; which will be observed in the
following analysis of the subcategories:

3.2.1 Application of Dramatization in the Virtual Modality

Students perform the dramatization in the virtual modality making use of their creativity,
where they explore their feelings and express their emotions (Lima, 2021). Therefore, the
teacher interviewed mentions the way she applies dramatization in the virtual modality,
expressing the following:

In my case, I like to start with a playful activity of a game or a song, then with
a story represented by the characters, and finally, what the children often make
are their puppets, their characters or their little theater. [The children in the virtual
modality apply dramatization] not only as spectators, but also as dramatization.
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The teacher comments that she uses various strategies (music, games, etc.) that allow
her to apply dramatization in a virtual way, in this way the child has the opportunity to
havemeaningful experiences that allow the stimulation of his creativity by being himself
the creator and protagonist of some puppet character (Maharani, 2016). Thus, it is shown
that it is necessary to employ the use of dramatization techniques as pointed out in the
following subcategory.

3.2.2 Use of Dramatization Techniques

It can be used in several ways. First, theater contributes to a holistic education (Pavlou,
et al. 2021). Secondly, the use of puppets favors a positive climate (Kröger, 2019). Third,
role play provides the opportunity formeaningful experiences (Rashid andQaisar, 2017).
Fourth, dramatic play is conducive to collective work (Khomais, et al., 2019). Fifth,
improvisation allows performances to be created spontaneously (Tanner and Miller,
2018). In view of this, the teacher manifests the use of the techniques she uses in
dramatization:

The puppet has a component that to me personally leads to a personal transfor-
mation, there is a very rich work where the child works the imagination and we
have to know how to use it. [Likewise], we have to try to make the children play
and represent everything that comes to their minds and there we also discover the
values, from the positive to the negative.

This testimony affirms that the use of puppets generates confidence and allows the
development of positive attitudes in children, thus helping them to work collaboratively
(Ocal, et al. 2021), demonstrating that dramatization is favorable for social skills and
that it is evident when applied in the virtual modality, as analyzed in the following
subcategory.

3.2.3 Evidence of Social Skills After Applying Dramatization

Therefore, dramatization also generates a positive effect on the social skills of the subjects
whouse this dramatic technique, allowing them to socialize andgenerate self-knowledge,
while discovering their talents (Batdi and Elaldi, 2020). From her point of view, the
teacher interviewed comments on the different social skills she observes in her students
after applying dramatization:

The children are not in direct contact, but they do socialize, since we have the
opportunity to meet with a child from Piura, the other is in Chaclacayo and from
other districts or different places. [Other skills that are evident is when] commu-
nication flows easily, I think it is precisely because of the play component, in this
way the children have the facility to communicate, to express what they feel and
to be autonomous.

The teacher’s testimony certifies that socialization is evident and communication
flows through the virtual modality. Since, dramatization allows a dynamic contact to be
maintained, alongwith the development of autonomyandother skills (Lirola, et al. 2020),
such as the achievement of verbal skills (Altun, 2019).
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4 Conclusions and Future Works

It is concluded that dramatization has multiple benefits, such as socioemotional devel-
opment, creativity, integral development, language skills, socialization and therapeutic;
however, the only disadvantage is that it is given virtually because there is no direct
contact, making the application of dramatization a challenge. Likewise, in the use of
dramatization, the teacher worked with puppets, because it allows personal transforma-
tion and the discovery of both positive and negative values. For future research work, it is
intended to develop in person, not only interviewing a teacher but also several teachers,
parents and children, as well as applying other methodologies such as the quantitative
correlational method in order to obtain better results.
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Abstract. Training programs on digital competences for teachers are often car-
ried out without a thorough diagnosis, so it is difficult to accurately identify which
digital competences need to be developed in teachers. Best-case scenario, ques-
tionnaires are proposed as the only diagnostic tool, and the answers are often
based on the subjectivity of respondents which inevitably led to contradictions as
revealed by the literature. In this study, amachine learning algorithm has been used
to determine the teachers’ needs in terms of detecting which and how much they
need to improve their digital competences. 181 teachers took a 4-week-virtual
course containing two modules (Content Creation and School Management) to
assess specific teacher competences.

Results showed that the type of question used in the evaluations influences
the academic performance of the participants. Data were analyzed based on 1)
three types of questions (matching, multiple choice and true/false) and 2) scores
obtained by the participants at the end of the course.

Firstly, matching questions reflect a greater distribution in the results, which
indicates that this type of question may be more challenging, followed by the
multiple-choice questions. While true or false questions should not be included as
they leave too much room for chance.

Secondly, performance level reflects that demographic information (e.g. age,
type of institution, and level at which they teach) is associated with final per-
formance of digital competences. This type of analytics can provide a much
more detailed overview in terms of detecting strengths and weaknesses in the
development of digital competences of teachers.

Keywords: Learning analytics · Teacher training · Online course · Assessment ·
Digital skills

1 Introduction

It is widely acknowledged that digital literacy is a must in current times. Yet, this field
has received scant attention despite that teachers must constantly be upgrading their
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competences to meet the evolving demands of digital education systems [1]. Among
all professions, training of digital competences for preservice teachers is considered
the lowest of all [2]. Consequently, it is becoming increasingly difficult to ignore that
teachers need the necessary set of skills to integrate technology in their daily practices,
mainly when students are developing their own digital expertise and learning from early
ages, see e.g. [3–5]. Trends show us an increasing number of technologies which are
waiting for well-trained teachers to be implemented in the 21st century classroom [6]. In
the coming section, a review of the literature is presented to scope what has been done
in the field of teachers’ digital competences.

1.1 Digital Competence

The term digital competence is as elusive as evolving due to, among others, the rapid
social and technological changes. Apart from some confusion about its conceptualiza-
tion (competence, competency and competencies) [7], no one can deny that they are
relevant to the educational field nowadays. Thus, Oberländer et al. [8] refer to digital
competencies as “a set of basic knowledge, skills, abilities, and other characteristics
that enable people…to efficiently and successfully accomplish their job tasks regarding
digital media at work” whereas Ferrari [9] conceptualized digital competence as ‘the set
of knowledge, skills, attitudes, abilities, strategies and awareness that are required when
using ICT [information and communication technologies] and digital media to perform
tasks; solve problems; communicate; manage information; collaborate; create and share
content; and build knowledge effectively, efficiently, appropriately, critically, creatively,
autonomously, flexibly, ethically, reflectively for work, leisure, participation, learning
and socialising’ (p. 30).

Yet, there are few mechanisms to differentiate which digital competences teachers
need to focus on. The most common tools are perception surveys and some frameworks
intended to capture the nature of indicators in the complex field of digital competences.
Although useful, both mechanisms heavily rely on personal opinions and, as such, per-
ceptions regarding one’s own competencies might be prone to subjectivity. Moreover,
respondents may be confronted to choose between what they want instead of what they
need to develop around their digital competences. In consequence, there are divergent
results in early and primary education teachers who are the focus of the current study.
Betancourt-Odio et al. [10] reported that 427 teachers from 15 Ibero-american coun-
tries found their digital competences ineffective to cope with changing situations (such
as those of the Covid-19 pandemic). Even more, when digital competences are com-
pared between levels, early childhood educators seem to have a better performance than
their counterparts in primary education [11]. Sometimes student teachers attribute dig-
ital skills deficiency to their professors [12] or the outdated university programs [13].
That judgement may be because, in some contexts, teaching the basics of a program
(e.g. a word processor) is considered to be enough, denying thus the utilization of other
interactive resources that may help in the teaching tasks [14].

Even if digital competencieswere identified, teachers usually use them inconsistently
throughout the teaching process or with more emphasis in some subjects than others [15]
which, again, widen the existing gaps in the field of teachers’ digital competencies. In
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this regard, some local attempts, e.g. in Slovakia, to improve curricula are usually made,
but again, they are based on subjectiveness [16].

On the other hand, there are several frameworks which have tried to standardize
digital competences of teachers. Of the most seven used, the European framework for
the digital competence of educators or DigCompEdu [17] has been considered the most
favored by specialists which, of course, does not disregard the usefulness of other frame-
works [18]. In addition to the obvious bias of self-perception, a common disadvantage is
that each framework do not always point to the same indicators which has led researchers
to take their own pathway through scale validations, see [19].

When applying DigCompEdu, it is usually the case that early childhood educators
obtain the lowest scores [20] which contradicts what other studies found, e.g. [2, 7]. But
this is not the only contradiction. There are more inconsistencies regarding the digital
competences of early childhood educators. Despite acknowledging the importance of
digital competences, student teachers in early childhood education believe that little
these competences can help to their career and, although they recognize that ICTs may
have a motivator effect on children, they do not always want to be trained in digital
competences [21]. This perception is similar when other types of surveys are applied
to early childhood education students [22]. However, in countries such as Portugal, the
level of digital competences in teachers at primary and secondary level seems to be
moderate while the pedagogic and student management competences are considered to
be low [23, 24].

Another less frequent framework is the Common Framework for Teachers’ Digital
Competence (MCCDD, acronym in Spanish) which is supported by the Spain’s National
Institute of Educational Technologies and Teacher Training (INTEF). Supporters of this
framework assure that it improves the digital competences in teachers mainly when it is
combined with active methods [25]. Nevertheless, regardless which framework is taken
into account, they all either use self-reporting instruments or are not adapted to countries
in Latin America but the specific European contexts.

An additional oversighted component of every training program is the type of assess-
ment used to evaluate digital literacy in early childhood educators. The next section deals
with the type of assessment questions used in training programs for digital competences
in education.

1.2 Types of Assessment Questions

The type of assessment may play a significant role in the teacher training of digital
competences. Given the wide variety of questions to be used during a training program,
stakeholders need to choose the best options. Some argue that formative assessment
guided by a system can help trainees to better learn [26] as it has a positive influence
on students due to its engaging nature [27]. Likewise, Draskovic et al. [28] calls our
attention to the fact that students benefit from a more efficient method of performing
tasks when using digital assessment items compared to pen and paper. Although, teach-
ers may initially feel a little overloaded, the authors assert that teachers found this type
of items easier to administrate and score than those of pen and paper. While there is
some discussion about the fact that the type of question does not greatly affect the
learning outcomes [29] others give special importance to certain types of questions. In
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this way, contemporary pedagogical models and their implementation in ICT mediat-
ing tools show a tendency towards quantitative and summative evaluation [30]. These
researchers found that commonly used learning management systems (LMS) include a
variety of quantitative assessment questions, with multiple choice questions being the
most common.

On this subject, Mafinejad et al. [31] found that scores for multiple choice questions
are significantly related to total skill scoreswhile others, e.g. [32], see thatmultiple choice
questions have the drawback that the student can choose the correct answer by guessing,
without following the proper procedure to solve a problem. Where most research seems
to agree is on the fact that there is practically no difference between text-based questions
and multiple choice questions [33].

As described above, this section has outlined the importance of digital competences
in teachers and how these competences are assessed. The evidence presented thus far
suggests that discrepancies found among studies in the field of teachers’ digital compe-
tences may emerge from the subjective nature of the instruments to assess. As a way to
find another alternative outside the realm of self-reporting instruments, we launched a
training course to assess digital competences in the very field through learning analytics.
Based on the literature review, we hypothesized that assessment of digital competences
is also threatened by the type of questions used to assess those digital competences.
Accordingly, this study set out to apply a highly reliable algorithm 1) to identify how
the type of question affected assessment of digital competences. Then, 2) to determine
digital competences of teachers based on their performance.

2 Methodology

2.1 Research Design

This study adopted a quantitative non-experimental cross-sectional design without any
manipulation of the variables which were measured at a given time [34]. Based on this,
our research followed four differentiated and sequential stages: (a) introduction, which
aimed at analyzing previous gaps; (b) methodological design, in which we selected
research tools and techniques, study sample, and the data analysis method; (c) results,
which showcased figures and tables of findings; finally (d) discussion, to compare and
contrast our findings with previous studies.

2.2 Participants

181 early childhood educators from different provinces in Ecuador were enrolled in our
course. Their age ranged from 22–59 years old. Of them, the largest subgroup (59%) was
made of teachers between 22–38 years old followed by a smaller subgroup (36%) with
ages between 39–53 years and finally the smallest subgroup (3%) with an age between
54 -59 years old.

They all came from 12 out of the 24 provinces of Ecuador, being Pichincha the
most representative (94%), followed by Azuay, Loja, Santo Domingo (3%) and finally
the other provinces (1%). Concerning the type of institution, 32% reported to work in
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public schools, 29% in private institutions, 34% were not working at that time and 5%
worked in charter schools.

Regarding the educational level in which they taught, 36% worked with children
from 5–6 years old, 24% with children from 4–5 years old, 22% with children from
3–4 years old, 11% with children from 7 -8 years and 6% work with children between
5–6 years. For this study, the results of the first 59 teachers who finished the course were
taken to avoid noise in the results.

2.3 Instruments and Procedures

For data collection, a virtual training course was planned, designed and implemented in
an institutional Learning Management System (LMS). This course was called How to
teach children through the Internet (in Spanish), and aimed at early childhood education
teachers. The course was made of 3 blocks whose contents are detailed below (Table 1):

Table 1. Blocks of the course How to teach children through the Internet.

No Block’s name Goal Skill to develop

1 Working online classes with
children

Show playful strategies to
attract the attention of
children in the virtual
environment

Identification of playful
strategies that can be used in
virtual learning environments

2 Digital content creation Design digital
technological materials

Production of images, audios
and videos

3 School
Management

Provide teachers with
digital school
management tools

Management of digital tools,
management of evidence,
institutional communication
and collaborative teaching

For the purposes of this study, only blocks 2 and 3 were taken into account since
block 1 was introductory and focused on capturing the attention of the participants rather
than evaluating their technological skills. Hereafter, block 2 will be named Module 1
(Digital Content Creation) and block 3 will be named Module 2 (School Management).

Advertising of the virtual course was carried out through the institutional Facebook
and registrations were open for two weeks during the height of the Covid-19 pandemic
in 2021. At the end of the registrations, 181 teachers from different provinces of Ecuador
were enrolled. Once the course was finished, the records of the grades of each student
were retrieved from the online platform database.

2.4 Data Analysis

For data analysis we used a data mining approach. Data mining combines several tech-
nologies and theories (e.g. artificial intelligence, mathematical statistics, data visualiza-
tion) to extract and link useful information to make scientific decisions more efficient
[35].
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Therefore, analyses were carried out in Python 3 [36] along with Pandas [37] (for
tabular data management), numpy [38] (for array management), seaborn [39] (to make
graphics) and scikit-learn [40] (for clusterization). Data were cleaned prior to descriptive
and multivariate analyses by removing non-relevant information. Additionally, demo-
graphic data were coded according to province, city, institution inwhich teachers worked
and the educational level in which they taught.

Data Analysis 1: How the Type of Question Affected Assessment
Data related to assessment were classified according to the type of question (multiple
choice, true/false, matching). To determine which questions were easy or difficult for
teachers, an analysis was carried out regarding the type of questions. To this end, the
average for each participant grouped according to the type of question was obtained by
following these steps: 1) data preprocessing, words were all turned to lowercase, spaces
were changed to hyphens, special characters and accents were removed. 2) All scores
were scaled to avoid extreme values. One of the main purposes of scaling is to make all
datapoints be comparable, so we used theMaxAbsScaler method. 3) In order to compare
the impact of the three types of questions: MC (multiple choice), T/F (True/False) and
M (matching), the mean of the scores grouped by question type was obtained, to create
three variables: MC_score, T/F_score and M_score (See Table 2).

Data Analysis 2: Digital Competences of Teachers
To determine the teachers’ academic performance in terms of their digital competences,
we applied k-means clustering which is an unsupervised classification method that
groups individuals into subgroups based on their characteristics [41]. Additionally, the
“k-means clustering algorithm is considered one of the most powerful and popular data
mining algorithms in the research community” [42] (p. 1) and it has proven its value in
grouping large amounts of data in virtual courses [43]. The value of k is fundamental
in carrying out an adequate clustering, so the elbow method was used to determine the
value of k. To get k-number of groups, it was necessary to compute the square of the
distance between the sample points in each group and the center of the cluster to give
a series of k values [41] (p. 2). Thus, the optimal number of groups was 3. In addition,
the XGBoost regression model was used to determine the attributes that contributed the
most to the final score of participants. i.e. we used XGBoost to make a feature selection
of the most important characteristics of individuals.

3 Results

3.1 How the Type of Question Affected Assessment

Thefirst reported results are based on the scores grouped by question type:MC (mul-tiple
choice), T/F (True/False) and M (matching).
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Table 2. Scores grouped by question type

Count Mean Std Min 25% 50% 75% Max

MC_score 59.0 1.991 1.505 2.000 2.0 2.0 2.0 2.0

T/F score 59.0 2.000 2.000 2.000 2.0 2.0 2.0 2.0

M_score 59.0 1.873 0.218 1.725 2.0 2.0 2.0 2.0

Table 2 shows the mean of the scores obtained by the participants with respect to
the type of question. It can be seen that each score is slightly different, with TF_score
being the highest, followed by MC_score and M_score.

Fig. 1. Scaled scores by question type.

Figure 1 and Table 2 show that matching questions have a greater distribution of
scores, which tells us that, for students, this type of question could be a little more
complicated or that, by having a greater rating range, the information is more variable.

Additionally, the Pearson correlation coefficient was used to determine a linear
relationship between age, module 1, module 2, final score, MC score and M_score.

Table 3. Relationship between attributes of the scores grouped by type of question

Age Module_1 Module_2 Score MC_score M_score

Age 1 −0.2063 0.1711 −0.0140 −0.0457 −0.0408

Module_1 −0.2063 1 0.3042 0.7930 0.2047 0.3672

Module_2 0.1711 0.3042 1 0.8215 0.2795 0.4528

Score −0.0140 0.7930 0.8215 1 0.3013 0.5093

MC_score −0.0457 0.2047 0.2795 0.3013 1 0.1228

M_score −0.0408 0.3672 0.4528 0.5093 0.1228 1.0000
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Table 3 indicates that there is a slight negative correlation (-0.2063) between age
and module 1 (Digital Content Creation), which suggests that the older the age the
lower the score in module 1 (Digital Content Creation). Conversely, a slight positive
correlation (0.1711) between age and module 2 (School Management) which makes
sense as the older the age the higher the score in module 2 (School Management).
Likewise, amarginal positive correlation betweenmodule 1 (Creation ofDigital Content)
andmodule 2 (SchoolManagement) (0.3042)meaning that the higher the score inmodule
1 (Creation of Digital Content), the higher the score in module 2 (School Management).

3.2 Digital Competences of Teachers

As there were multiple digital competences assessed throughout the two modules of the
course, a rigorous procedure that objectively grouped teachers according to the mastery
of those competences was necessary. Therefore, the k-means algorithm was used as
explained in Sect. 2.4. From such analyses, we derived 3 groups of teachers with similar
characteristics.

Henceforth, these 3 groups will be called performance groups, which present the
following characteristics according to the type of institution and educational level to
which teachers belong (Figs. 2 and 3).

Fig. 2. Teacher groups according to the type
of institution.

Fig. 3. Teacher groups according to the
educational level where they teach.

Group 0: It is mostly made of teachers who work in public institutions and teach at
first grade level (children 5–6 years old).

Group 1: It is mostly made of teachers who are not currently working but teach at
first grade level (children 5–6 years old).

Group 2: It is mostly made of teachers who work in private institutions and teach at
early level 1 (children 3–4 years old).

Performance Groups According to Their Final Scores
Table 4 shows that group 0 (public teachers-teaching children 5–6 years old) obtained

the lowest mean (51.08 points) and approximately 50% of the participants obtained a
score of 52.00 points out of 60. Group 1 (teachers who are not currently working - teach
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Table 4. Final scores (module 1 + module 2)

group count mean std min 25% 50% 75% max 

0 20 51.087 2.371 45.33 50.670 52.000 52.340 50.0 

1 25 56.988 1.498 54.00 56.010 56.670 56.000 59.0 

2 14 52.159 1.542 49.55 50.865 52.335 53.612 56.0 

children 5–6 years old) obtained the highest mean (56.98 points) and approximately
50% of them obtained a score of 56.67 points out of 60. Group 2 (private teachers -
teaching children 3–4 years old) obtained an average of 52.15 and approximately 50%
of the participants obtained a score of 52.33 points out of 60.

Fig. 4. Performance groups in Module 1 Fig. 5. Performance groups in Module 2

Themaximum score for eachmodule was 30 points. So, Fig. 4 shows that, inModule
1 (Digital Content Creation), the scores of group 0 (public teachers- teaching children
of 5–6 years) are more dispersed compared to group 1 (teachers who are not working-
teach to children aged 5–6 years) which are more compact. This means that the level
of knowledge/proficiency in group 0 is more heterogeneous which could imply a wider
variety in terms of training in contrast to group 1 which has a more homogeneous level
of digital competences.

On the other hand, Fig. 5 shows that, in Module 2 (School Management), the grades
of group 0 (public teachers- teaching children of 5–6 years) are more scattered than those
of group 2 (private teachers - teaching children 3–4 years old). This means that group
0 showed greater heterogeneity in terms of mastering the school management skills,
which implies that this group may need a wider variety of training courses in the near
future.
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Fig. 6. Graphical comparison of the 3 groups regarding final score and modules 1 and 2

Figure 6 reveals that group 1 (teachers who are not currently working and teach
children aged 5–6 years) in green performed better academically than the other groups
in both module 1 (Digital Content Creation, left) and module 2 (School Management,
center) as well as in the final result of the course (right).

Fig. 7. Final scores of the 3 groups in relation to modules 1 and 2

Figure 7 shows comparatively, in greater detail, the academic performance in both
modules (Digital Content Creation and School Management). Group 0 (in blue) had
a higher score in module 1 (Digital Content Creation) but their performance is low in
module 2 (School Management) whereas group 1 (in orange) obtained the highest grade
in the two modules and group 2 (in green) obtained a low grade in module 1 (Digital
Content Creation) but their score went up in module 2 (School Management).
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4 Discussion and Conclusion

Assessment of digital competences in teachers is often carried out through self-reporting
instruments which may usually induce biased or contradictory outcomes as reported by
the literature (see Sect. 1.1). However, our study set out a different approach by applying
machine learning techniques on the digital competence behaviors of early childhood
educators who took an online training course about how to teach children through the
Internet. The course in itself was intended to develop and assess digital competencies in
participants at the end of it. Yet we used learning analytics to unveil further details.

The results of this study have shown that groups of teachers sharing similar charac-
teristics also share some common digital competences. The k-means algorithm grouped
all participating teachers in three clusters: group 0 (public teachers-teaching children of
5–6 years), group 1 (teachers who are not working-teach to children aged 5–6 years) and
group 2 (private teachers - teaching children 3–4 years old). Of all these three groups of
teachers, group 1 showed the highest performance in the competences of the twomodules
of the course:Module 1 (Digital Content Creation) andModule 2 (SchoolManagement).
While group 0 scored second place in Module 1 (Digital Content Creation) and group
2 obtained second place in Module 2 (School Management). That a group of teachers
who are not currently working had obtained the highest performance may indicate that
teacher training should not take place during periods of high workload.

It was also found that age seems to be associated with digital competencies i.e. the
younger the teachers the higher their digital competencies which, in turn, support those
initiatives to include such skills in the curricula of pre-service teachers. Comparing these
findings with those of other studies, e.g. [44–47], confirm age as predictor of the mastery
of digital competences. Regarding the level where teachers work (which seems to be
another predictor of teacher competencies), our research showed consistency with past
studies, e.g. [48, 49].

The second major finding was that the type of question does influence the outcome
of assessment, in this case, of teacher digital competences. Matching questions are the
ones with the greatest dispersion in their data, followed by the Multiple Choice and T/F
questions, which shows that the Matching questions and Multiple-Choice questions are
more complex. The max and min score in the T/F questions do not have any variation,
which reveals that these questions have much less complexity. This indicates that match-
ing and multiple choice questions seem to be most suitable as they can cover a wider
range of knowledge in terms of content as stated by previous studies, e.g. [50, 51], and
can discourage students to guess the correct answer as contrarily stated by [32].

In conclusion, teacher training should be organized according to diagnoses that reveal
the most important variables to be intervened. This research shows that the type of
question used in training courses is key, as well as the level of education to which
it is directed and, to a lesser degree, the age of the teachers. In other words, teacher
training on technological teacher competenciesmust be adjusted to the type of institution
and educational level in which teachers have worked recently, considering the existing
weaknesses. An implication of this is the possibility for institutions to design digital
literacy training programs for their teachers according to these specifics.

Taken together, these results suggest that there are much more objective ways to
assess teacher digital competences than sole self-reporting instruments. As with all such
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studies, there are limitations that offer opportunities for further research. Further work
containing a larger sample size is required in order to reach more generalizable results.
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Abstract. This research analyses the impact of social networks with environmen-
tally friendly content on the levels of trust and satisfaction of customers of tourism
companies in Ecuador. The study uses a questionnaire applied to a sample of 2800
people. The results are analyzed through the partial least squaresmethod and allow
us to accept the hypotheses on the positive impact of environmentally friendly con-
tent in social networks on the satisfaction levels of customers of tourism services,
as well as the positive impact of satisfaction on their loyalty.

1 Introduction

Social networks allow consumers to achieve real contact with specific people within
the organization, and good customer service achieves numerous objectives, including
increasing customer satisfaction and, therefore, customer loyalty. In this context, sat-
isfaction is a causal factor for recommending and repeating the use or consumption
of a product or service. Ribbink, van Riel, Liljander, and Streokens (2004) consider
that social networks can complement customers’ perception of satisfaction and motivate
them to communicate their experiences to others, which determines an opportunity for
companies that wish to use this medium to improve satisfaction and strengthen loyalty.

It has been identified that companies make use of social networks not only to pro-
mote their products and/or services or to position their image but also for sustainability
(Du, Yalcinkaya, Bstieler, 2016), whose meaning has been developed from different
approaches (Brown, Hanson, Liverman, and Merideth, 1987), within the business con-
text, sustainability is understood as environmentally friendly policies and actions in
which economic development takes place in an environment of social balance (Martínez-
Navalón, Gelashvili, and Saura, 2020), from this perspective the promotion of sus-
tainability has nowadays become an important objective for companies in different
sectors.

Sustainability is vital for business and society. Nevertheless, the evidence of its study
is limited in developing countries such as Ecuador, a country that, like many others in the
region, is highly dependent on the tourismsector for its incomeandwhich, in recent years,
has been affected by unprecedented crises, such as the SARS-CoV2 pandemic and the
consequences of the armed conflict between Russia and Ukraine. Tourism development
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has generally been considered a positive contribution to economic growth (Che Chou,
2013), so its analysis is always a topical issue.

Tourism activity in Ecuador is essential; during 2015–2018, an increasing influx of
foreign tourists was reported, with 2.43 million foreigners visiting the country in 2018.
At the end of 2019, this influx was reduced by 16% compared to the previous year
(Ministry of Tourism, 2022). Most foreign tourists entering the country in 2019 came
from Colombia (38%), the United States (20%), and Peru (15%). Tourism revenues
reached USD 2.4 billion at the end of 2018 and represent the third-largest source of non-
oil revenues (Ministry of Tourism, 2022). Data for 2020, 2021, and 2022 are atypical
due to the consequences of the global impact crises.

Tourism companies materialize their activity in the satisfactory or unsatisfactory
experience of their customers,which iswhy the relationship between the use of social net-
works and this economic sector is of particular interest (Martínez-Navalón, Gelashvili,
Saura, 2020). For tourism, social networks are a fast and powerful way to connect with
current and potential customers. Improving customer perception is also vital for develop-
ing the localities where tourism activity occurs and where social media’s role is relevant
(Zhang and Zhang, 2018).

2 Literature Review

2.1 Social Networking, Tourism, Satisfaction, and Loyalty

Companies have started to use social media to interact, facilitate information search,
promote, and improve customer buying behaviors (Zeng andGerritsen, 2014). By the end
of 2019, its use accelerated exponentially in response to the SARS-CoV2 confinement,
leaving many questions about its harms and benefits (Yul Lee, Soo Yang, Ghauri, and
Park, 2022).

Interactivity is one of the most relevant factors determining customer engagement
in social media communities. Social media, in turn, has been shown to increase rev-
enue, business efficiency, and the impact of promotions and advertising (Alalwan, Rana,
Dwivedi, Yogesh, and Algharabat, 2017). The use of social media is directly linked to
relationship marketing strategies, which seek to create a collaborative relationship with
the customer and a greater sense of belonging to the company’s brand. Relationship mar-
keting aims to achieve customer loyalty, which occurs when the individual is a favorable
attitude toward the company when buying its products or services (Campón, Baptista,
and Hernández, 2009). In the tourism sector, consumers have a higher degree of uncer-
tainty due to the nature of the services and the consequences on their satisfaction and
loyalty, which tends to be greater in comparison with other sectors, which is why the
relationship marketing approach in tourism companies is particularly appropriate.

Trust has a positive effect on relationship commitment; if customers maintain a
good relationship with the company in the long term, the trust they have in the company
will generate or be a strong driver of loyalty, commitment, and loyalty in the customer
relationship (Kassim and Abdullah, 2010). Therefore, it can be stated that customer
satisfaction is strongly and positively related to the trust they have in a company, even
more so in the case of tourism services.
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2.2 Social Media Marketing and Sustainability in the Tourism Sector

Sustainability in the business world starts its evolutionary path from corporate social
responsibility initiatives focused on marketing, being an integral part of the strategic
planning system (Fuxman, Mohr, Mahmoud, and Grigoriou, 2022). However, it has
several edges. One of these is environmental sustainability, which is related to the pro-
tection and preservation of natural resources and the development of renewable energy
sources, and a balanced consumption with the environment and human development
(Gelashvili,Martínez-Navalón, andHerrera-Enríquez, 2021). Signitzer and Prexl (2008)
argue that sustainability relates to environmentally responsible products, social justice,
and sustainable awareness.

By integrating the concepts of sustainability and marketing, it can be understood
that price, product, place, and promotion actions will be oriented to satisfy three criteria:
customer needs, company objectives, and the compatibility of processes with the eco-
system (Lee, 2016), consequently relationship marketing focused on sustainability can
make use of social networks as a mechanism to reach its customers and establish it
as an effective strategy to strengthen its positioning around the concept of sustainable
business (Kotler, Kartajaya, and Setiawan, 2010), however, to achieve this itmust achieve
customer satisfaction that will materialize in consumer loyalty.

Tourism is representative of many developing countries because it generates wealth
and distributes it more equitably (Chica, Hernández, and Perc, 2022). Tourism has a
direct relationship with the environment, society, and the economy, so the balance of
these three components is essential; consequently, consumers of these products and
services are aware that this integral and harmonious relationship must be part of the
offer (Zhang, Zhong, and Yu, 2022). Evidencing the sustainable exercise of tourism is
a challenge for companies dedicated to this sector, so communication through social
networks is presented as an alternative to strengthen satisfaction and generate consumer
loyalty.

3 Hypothesis Development

The development of the hypotheses considers the different studies that evidence relation-
ships between marketing and environmental sustainability that is achieved through the
development of innovative and competitive products and services that generate customer
satisfaction and trust (Walch and Dodds, 2017). It would be expected that the results in
the case raised confirm these statements. The variables of environmental sustainability
and consumer satisfaction allow the following hypothesis to be put forward:

HypothesisH1. Publications on social networks related to environmental sustainabil-
ity directly and positively influence user satisfaction. According to Martínez-Navalón,
Gelashvili, and Saura (2020), the relationship between the satisfaction of users of social
networks related to tourism companies in Spain has a positive effect on the trust of com-
panies, so it would be expected that this relationship is present in the case raised, so the
following hypothesis is proposed:
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Hypothesis H2. The satisfaction of social network users with tourism companies
directly and positively influences their trust in these companies. The literature on envi-
ronmental sustainability, satisfaction, and loyalty was carried out. The following study
model (See Fig. 1) is proposed, as well as the hypotheses proposed (See Fig. 1).

Environmental
sustainability Sa sfac on Loyalty

H.1 H.2 

Fig. 1. Research model

4 Methodology

4.1 Data

The study uses a questionnaire that has been developed based on the literature review
related to the subject. The questionnaire was carried out in person at different points in
Quito (Ecuador). The specialized nature of the data collectionmade it possible to analyze
users directly after the pandemic and to gather their evaluations more accurately.

The questionnaire was applied to 2850 people; 50 were discarded because the infor-
mation was incomplete. It should be noted that the data collection is completely anony-
mous, and it is impossible to identify the respondents’ origin a posteriori, which allows
us to preserve their anonymity and comply with the different data protection regulations.

For the collection of the sample of 2800 valid questionnaires, a questionnaire was
used, which is divided into two parts. Firstly, questions were asked to classify the indi-
vidual, these being classificatory questions. Secondly, individuals are asked questions
about the three variables analyzed and which allows us to measure the level of sentiment
in each of them.

A questionnaire is used to measure the sentiment in the questions and therefore
be able to carry out a complete analysis (Gelashvili, Martínez-Navalón, and Herrera-
Enríquez, 2021) used, whose questions are on a Likert scale. This scale is structured
with a measurement where five is “strongly agree,” and 0 is “strongly disagree.“ This
scale is considered one of the most reliable and valuable in Social Sciences (Alismail
and Zhang, 2020).
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The variables analyzed in the questionnaire were environmental sustainability, satis-
faction, and loyalty. For each of the variables, different questions were asked to allow the
measurement of each variable. The questions were obtained from a thorough literature
review.

Table 1. Sample characteristics (n = 345)

Classification variable Variable Frequency Percentage

Gender Female 1410 50.36%

Male 1382 49.36%

Others 8 0.29%

Population of the place of residence < 5.000 people 132 4.71%

5000–20.000 people 500 17.86%

20.000–100.000 people 843 30.11%

> 100.000 people 1325 47.32%

Employment situation Housewife/man 161 5.75%

Unemployed 476 17.00%

Self-employed 1130 40.36%

Employee 1004 35.86%

Retired 28 1.00%

Level of education Without studies 4 0.14%

Basic studies 109 3.89%

High school 738 26.36%

Vocational training 944 33.71%

University studies 1005 35.89%

Minutes devoted to social medias
per day

< 30 170 6.07%

30–60 415 14.82%

60–90 554 19.79%

90–120 709 25.32%

> 120 952 34.00%

Table 1 shows the characteristics of the respondents. These characteristics are
obtained by classificatory questions that allow us to classify the respondents as a posteri-
ori. Firstly, the sample is very even in terms of the sex of the respondents. Slightly more
women than men (50.36% and 43.36%, respectively). Secondly, it is worth noting that
most of the users surveyed reside in a population of over 100,000 inhabitants (43.37%),
followed by 30.11% of the individuals who have their habitual residence in a population
of between 20,000 and 100,000 inhabitants. It can be deduced that most respondents
reside in large towns. Thirdly, the sample comprises mainly self-employed individuals
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(40.36% of the sample), followed by employees (35.86%). Fourthly, the level of edu-
cation of the sample, in general, is high, with 35.89% having a university education.
Lastly, an important data point in this study is the number of minutes individuals spend
each day on social networks. Most respondents spend more than 2 hours a day on social
networks.

4.2 Method of Data Analysis

In analyzing the variables proposed in the model (Fig. 1) and after having carried out
the theoretical approach, we proceed to analyze both the variables and the relationships
between them. For these analyses, the partial least squares (PLS) technique is used in
this study. Using structural equations based on variances is one of social science studies
most widely used techniques.

It should also be noted that it is one of the most widely used techniques in studies
where the measurement of the respondents’ feelings is carried out using a Likert scale
for data collection (Del-Castillo-Feito, Blanco-González, and González-Vázquez, The
relationship between image and reputation in the Spanish public university. 2019). The
software used in this case is SmartPLS, which allows us to assess the reliability and
validity of the different measurement scales and test the structural model (Henseler,
Ringle, and Sarstedt, 2015). Its choice is based on its capacity for the graphical resolution
of the study and the set of possible statistical methods that can be applied during the
research (Cachon Rodriguez, Blanco-González, Prado-Román, and Diez-Martin, 2021).

This study evaluation technique allows measuring the simultaneous behavior of the
relationships proposed as a dependent. It also allows for very comprehensive multiple
regression and factor analysis studies. Relationships can be studied without having to
fix the relationships of the influences in the hypotheses, allowing for a more complex
and varied study (Liengaard et al. 2021).

5 Analysis of the Results

5.1 Measurement Model

Once the study sample has been analyzed, we proceed to analyze the proposed model.
Before starting, this analysis is divided into two processes. In the first process, the study
of the scale of measurement proposed must be carried out. In this analysis, the questions
used to measure the variables are checked to ensure that they are correct and, therefore,
valid for the analysis (Gelashvili, Vera, Martínez-Navalón, and Saura, 2021). In the
second process, once the scale has been validated, the hypotheses set out in the model
are analyzed (Fig. 1), as the predictive capacity of the variables and the model in general
(Martínez-Navalón, Gelashvili, and Saura, 2020).

In the first of the analyses described above, all the variables in the study are reflective.
This characteristic indicates that the analysis process of the measurement scale should
have the following studies: individual reliability, composite reliability, convergent valid-
ity, and discriminant validity. The data obtained from these analyses will make it possible
to validate each of the questions asked in the questionnaire and, therefore, validate the
scale. These analyses can be seen in Tables 2 and 3.
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In the individual reliability analysis, each question’s loadings (λ) must be studied.
To be validated, the value of the loadings must be higher than 0.707 (Carmines and
Zeller, 1979); (Del-Castillo-Feito, Cachón-Rodríguez, and Paz-Gil, Politi-cal Disaffec-
tion, Sociodemographic, and Psychographic Variables as State LegitimacyDeterminants
in the European Union, 2020). In this analysis, all the items proposed to pass the test in
the case of the composite reliability study where Cronbach’s Alpha should be analyzed
following the criteria of Nunnally and Bernstein (1994). The cut-off level of the Alpha
is 0.707. Once this process has been analyzed, it could be concluded that there is high
reliability in the study. However, as it has a variable above 0.85, it is advisable to carry out
the study (Dijkstra and Henseler, 2015). In this analysis, the ratio (rho_A) is analyzed,
and the cut-off value of the variable is set at 0.7 (Gelashvili, Vera, Martínez-Navalón,
and Saura, 2021). All the items proposed in the study have passed the three analyses
carried out so far.

Fourthly, convergent validity analysis is carried out, that is, the analysis known as
average variance extracted (AVE). This analysis, carried out according to the criteria of
(Fornell and Larcker, 1981), sets a cut-off point for AVE at 0.5. This cut-off indicates
that the variables must have at least 50% of the explanation of the underlying variables
(Hair, Risher, Sarstedt, and Ringle, 2019).

Table 2. Measurement items

Constructs Items Correlation loading CA rho_A CR AVE

Evironmental
sustainability

(ENS-1) Las empresas
turísticas que sigo en
redes sociales tienen
políticas de reciclaje

0.782*** 0.897 0.901 0.924 0.709

(ENS-2) Las cuentas de
redes sociales de la
empresa turística que sigo
promueven la ética
ambiental positiva entre
todos

0.861***

(ENS-3) Las empresas
turísticas que sigo en
redes sociales valoran y
protegen al medio
ambiente

0.869***

(ENS-4) Las redes
sociales de las empresas
turísticas que sigo
publican mensajes de
concentración contra la
contaminación

0.844***

(continued)
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Table 2. (continued)

Constructs Items Correlation loading CA rho_A CR AVE

(ENS-5) Las redes
sociales de las empresas
turísticas que sigo
defienden la diversidad de
la naturaleza,
promoviendo que sea
valorada y protegida

0.852***

Satisfaction (SAT-1) Me siento
satisfecho con los
conocimientos que me
aportan las redes sociales
de las empresas turísticas
a las que sigo

0.854*** 0.825 0.826 0.896 0.741

(SAT-2) En términos
generales estoy satisfecho
con las redes sociales de
las empresas turísticas a
las que sigo

0.862***

(SAT-3) Las redes
sociales de empresas
turísticas a las que sigo
cubren mis expectativas

0.867***

Loyalty (LOY-1) Tengo intención
de continuar siguiendo a
las mismas empresas
turísticas en redes sociales

0.854*** 0.792 0.801 0.878 0.706

(LOY-2) Si pudiera,
dedicaría más tiempo a
seguir a las empresas
turísticas en redes sociales

0.793***

(LOY-3) Recomendaría a
otras personas a seguir en
redes sociales a las
empresas turísticas que
sigo

0.868***

To complete the validation of the measurement scale, it is necessary to carry out a
final process, that of discriminant validity. This process analyzes the variable’s variance
from the items that make it up. The contribution of the items must be more significant
than that which these items may share with other variables in the model (Hair, Risher,
Sarstedt, and Ringle, 2019). The Fornell and Larcker (1981) criterion has traditionally
been used to carry out this study.Many researchers in their work have used these criteria.
However, it has recently been found that it is not a very demanding study, so Hair
et al. (2019) recommend using another more recent and more demanding criterion that
allows for greater robustness in this analysis (Del-Castillo-Feito, Blanco-González, and
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González-Vázquez, The relationship between image and reputation in the Spanish public
university., 2019). This second criterion is the Heterotraitmonotrait ratio (HTMT). This
analysis sets the cut-off index at the maximum value of 0.9. These indicate that the
variables in the model analyzed would be empirically different (Dijkstra and Henseler,
2015). Once the analyses have been carried out, it can be seen in Table 3 that all items
meet both criteria.

Table 3. Measurement discriminant validity

Constructs Fornell-Lakert Heterotrait-Monotrait ratio (HTMT)

Loyalty Satisfaction Environmental
sustainability

Loyalty Satisfaction Environmental
sustainability

Loyalty 0.840

Satisfaction 0.713 0.861 0.878

Environmental
sustainability

0.590 0.592 0.842 0.694 0.686

Finally, it can be affirmed that the measurement scale proposed in the model and
made up of the questions on the variables environmental sustainability, satisfaction, and
loyalty is a valid and reliable scale of measurement. The questions asked in the study
are valid for measuring the proposed variables and the relationships between them.

5.2 Structural Model Analysis

To finalize the analysis of the results, a study of the model must be carried out, studying
the influences proposed in the model and its prediction. In order to carry out this study, a
bootstrapping of 50,000 samples will be performed. This analysis allows standard errors
and t-statistics to be obtained (Cachon Rodriguez, Blanco-González, Prado-Román, and
Diez-Martin, 2021).

Before starting with the analysis, it is necessary to analyze whether there is multi-
linearity in the structural model. This analysis applies the VIF value criterion that shows
whether such collinearity exists in themodel. If values of less than five are obtained, it can
be affirmed that there is no multicollinearity in the model (Gelashvili, Vera, Martínez-
Navalón, and Saura, 2021). Once this criterion has been applied, the relationships of
the study have values equal to 1, so there is no multicollinearity, and we can proceed to
measure the relationship between the variables and the predictive power of the model.

In the analysis of the model, we can see how both hypotheses are accepted, as we can
see in Table 4. In the same way, we can see how the original sample of the relationship is
high, as well as the t-statistics being 37.619 for H.1 and 57.871 for H.2, which indicates
the strong influence of the relationship. Similarly, the third criterion for validating the
relationships is confidence intervals. These also show the validation of the relationships
satisfactorily.

Regarding the explained variance (R2) of themodel, it can be seen that the prediction
results are promising. Both explained variances have a medium predictive power (Chin,
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1998). Similarly, the effect size (f2), the degree to which an exogenous variable con-
tributes to explaining an endogenous variable, has a significant effect, and the predictive
relevance of the model (Q2) is obtained by blindfolding analysis. This shows that the
model has a medium predictive validity, being very close to a high predictive relevance
(Hair, Risher, Sarstedt, and Ringle, 2019) (Fig. 2).

Environmental
sustainability Sa�sfac�on Loyalty

R2 = 0.351 R2 = 0.509

; t = 59.97***; t = 39.72***

Fig. 2. Proposed research model

Table 4. Comparation of hypotheses

Path coeff (β) Statistics t (β/STDEV) f2 Confidence
interval

5.0% 95.0%

H1. Enviromental
Sustainability →
Satisfaction

0.592*** 39.72 0.540 0.567 0.615

H2. Satisfaction →
Loyalty

0.713*** 59.96 1.036 0.693 0.732

R2: Loyalty = 0.509; Satisfaction = 0.351
Q2: Loyalty = 0.355; Satisfación = 0.258

Notes: For n = 50000 subsamples. Students in single queue ***p < 0,001;

6 Conclusions

The study confirms the direct and positive relationship between environmentally sustain-
able content on social networks and the level of customer satisfaction of the companies
analyzed so that the decisions of tourism companies related to environmentally friendly
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actions and their communication through social networks can generate a positive image
that could be capitalized with higher revenues because of high levels of satisfaction.
Ecuador is a country that presents itself to the world as a natural destination, which is
why foreign tourists take sustainability very much into account as a factor in choosing
a destination or a tourism company.

Although there is theoretical and empirical evidence on the relationship between
satisfaction and trust, this study presents a particular approach by analyzing the satis-
faction of social network users and its direct and positive relationship with the trust they
may have in the tourism companies studied in Ecuador. The design of communication
strategies through social networks should consider that these are a way to develop trust
in customers, strengthening their positioning and the quality of their relationship with
their customers.

This study has limitations regarding the sample design, which was not probabilistic,
and therefore does not allow inferences to be made about the population. Despite this,
the number of companies studied is relevant, as the object of study, which was the city
of Quito, is considered one of the most representative heritage cities in Latin America.
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Abstract. This research onweb 3.0 tools and autonomouswork analyzes new and
interactive possibilities for the generation of educational content in web environ-
ments. The research aims to determine the use ofweb 3.0 tools and the autonomous
workof higher education students in times of pandemic.The researchmethodology
was of an experimental type through a quantitative approach, with a documen-
tary bibliographic modality for the understanding of the variables and field where
direct contact was maintained with the study population. For the collection of
information, the survey technique was used based on a questionnaire on a Likert
scale. The study population was 68 students of the Tourism major, a population to
which the experimentation was applied based on the ADDIE methodology for the
development of digital tools and the application of the TAM model survey. The
statistic used to test the hypothesis is Kolmogorov-Smirnov with a value less than
0.05. The results of this research were that the students favorably accepted the
technology, that is, the web 3.0 tools in autonomous work since they contribute
to generating self-learning skills, motivation, and commitment to the construction
of knowledge in a playful way.

Keywords: TAC ·Web 3.0 tools · Author resources · Virtual education ·
Autonomous work

1 Introduction

[1] author of the study “Pedagogical use of web 3.0 to dynamize teaching practice”
seeks to point out the didactic alternatives of web 3.0 in the curriculum of the Faculty of
Communication (Medellín, Colombia) through a mixed research approach. He reflects
that there must be a balance between the technological possibility, the role of the student,
the role of the teacher and the pedagogical model to initiate a bidirectional sketch of
a virtual learning environment adapted to a variety of situations inside and outside the
educational field. Within the results, two main limits are exhibited for the pedagogical
management of web 3.0 in the development of classes:
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1. Lack of tangible resources (computers, mobiles, etc.)
2. Digital illiteracy of teachers

For this reason, the researcher concludes and identifies the need for teaching literacy
in pedagogical digital media that allows it to guide, share and transfer viable and reliable
information to students as a key source of construction of significant knowledge in a
critical, recursive, autonomous, and collaborative way.

[2] considers in his study that “M-Learning in the autonomous learning process”
is a multimedia learning method that allows the individual to learn anywhere, at any
time through mobile devices (tablets, mobile phones)., handheld devices, etc.) if you
have wireless connectivity. The author concludes with four significant advantages when
carrying out educational practices of M-Learning such as:

• Stimulates the use of ICT (Information and Communication Technologies).
• Provides flexibility in content and interaction between student and teacher.
• Promotes the interest, motivation, and concentration of students in-class sessions.
• Strengthens group and individual experiences in virtual environments.

Therefore,mobile devices facilitate individual learning, since each learner is a unique
being with their own abilities, skills, needs, and interests in terms of their learning
process, thus offering students great flexibility to follow their own pace and learning
style which could enhance their motivation to learn.

[3] reflect that facing anewdigital generation, the educational systemmust be focused
on investigating new ways of conceiving a more personalized, flexible education and
the use of mobile devices as an added value. Much of our daily life requires the use
of the Internet in different fields, especially in the educational field [4]. These mobile
resources provide an ideal framework and/or environment for the teacher and the student
to interact through devices, giving way to increasing autonomy, competitiveness, and
critical - constructive vision besides having immediate and continuous progress of the
students during the teaching and learning process.

With the appearance of the (TEP) Technologies for Empowerment and Participa-
tion, [5] defines them as the set of digital tools that facilitate communication, social
cohesion, commitment, and participation, sharing ideas in a virtual environment. Thus,
collaboration is encouraged within the framework of reflection, interaction, and the joint
construction of knowledge to contextualize and locate them according to the learning
needs of each student in the educational community [6].

In a pedagogical sense, if we learn to use ICT, TAC, and TEP to motivate stu-
dents, develop their creativity, and take advantage of synergies between teachers and
students, we will create extended learning in which students work proactively, and inde-
pendently, guided by their curiosity for lifelong learning. They learn to use the extraor-
dinary potential of technology as a source of information, teaching methodology and
constant educational stimulus [7].
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2 State of the Art

Web tools are the set of programs or applications that are hosted directly on a page and/or
website to facilitate access to information regardless of the site of origin [8]. Over time,
the web continues to evolve, offering improved network connectivity, new network
access points, and endless changes to meet needs, particularly access to information and
communication.

For the evolution of the web over time, there are three different stages known as the
“web” and then the numbers 1.0, 2.0, 3.0 (Fig. 1).

Web 1.0
Content delivey

•Meet
•Preserv
•Communicate
•Introduce

Web 2.0 
Sharing content

•Manipulate
•Model
•Check
•Edit 

Web 3.0
Semantic contect

•Extract
•Interpretate
•Analyze
•Sructure 

Fig. 1. Evolution of web

However, this evolution of the WEB depends on its content and the possibility of
accessing, maintaining, and optimizing the information that users have, giving rise to
three generations of the web. Thus, Web 1.0 provides information, Web 2.0 overloads
the data network, and Web 3.0 offers information control [3].

2.1 Web Tools Used in Education

In this digital universe, there are innumerable tools that are framed within the WEB,
including a variety of applications that can be used from any device, or location and are
focused on educational purposes, while most stand out for being free [9] (Fig. 2).

Fig. 2. Education web tools
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2.2 Web 3.0 Tools

Theweb 3.0 concept first emerged in 2006 in an article by Zeldman.Web 3.0, also known
as the “Semantic Web” which, in general, refers to a variety of tools (google, mobile
devices, augmented reality, etc.) with procedures and languages that can interpret certain
styles of users, allowing them to access a variety of images, content, videos, documents,
files and multimedia content through hyperlinks and/or hyperlinks [9]. So, it is linked
to the term personalization, since it aims to offer a range of content and information
adapted to our preferences based on a framework of flexibility and versatility that allows
us to overcome barriers of structure and format [10].

In this sense, the generalities of web 3.0 tools were exposed to understand their
origin and conceptualization. The immersion of this type of tools in the educational field
has shown that it can contribute to a new concept of teaching where the motivation and
creativity of teachers, students and parents in the educational process are encouraged
[11].

2.3 Web 3.0 Tools in Education

The SemanticWeb in educationwould then focus on the design and development ofmeta
programs such as logical, attachable information systems, with a complete and individ-
ually executable computational structure aimed at both students and teachers. Given
this scenario, there is an unavoidable need to involve all members of the educational
community (students, teachers, parents, directors, among others) in the production of
innovative pedagogical proposals to address the great benefits offered by technological
advances, considering that there must be constant training and monitoring of changes
that are taking place in this context [12].

[13] mentions that there are advantages to the application of web 3.0 tools in the
educational field such as:

1. Environment simulators (laboratories, classrooms, class sessions).
2. Hypertext, which allows the user to create contentwithin the address that he imagines

interesting.
3. Multimedia capabilities, which allow exchanging content internally in different

ways.
4. Tools that facilitate communication through emails, chat, and forums.
5. Ability to form working groups. 6. Student motivation and interest in learning.

2.4 Characteristics of Web 3.0 in Education

Web 3.0 tools are facilitators of the process of transformation and innovation of edu-
cational praxis, so they have important characteristics. [14] mentions the following
(Fig. 3):
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Fig. 3. Web 3.0 characteristics in education

2.5 Autonomous Work

Autonomous work is the faculty of self-interest that the student must systematically
manage, plan, control, and evaluate their cognitive and socio-affective processes based
on the use of their own strategies, that is, go beyond what is seen in the class session.
to develop their skills, and abilities in a conscious, autonomous way to achieve specific
goals. In this process, aspects such as self-regulation (control and awareness of one’s
own learning), the role played by the teacher (counselor), and the development of the
student’s autonomous thinking and learning are present [15].

In this case, the pedagogical effort is aimed at training students focused on solving
specific aspects of their own learning activities, and not only solving a specific task, in
other words, guiding the student and learning to plan, monitor, and self-assess their own
pace of learning consciously [16] defines the three precise aspects (Fig. 4):

Plan

Establish activities and objectives to accomplish the task.

Monitor

Understanding how the task is performed and reorienting 
the strategies used, if necessary.

Assess

Understand the efficiency and effectiveness with which 
learning activities are carried out, this allows evaluating 
how much effort has been made according to the results 
obtained.

Fig. 4. Autonomous work
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In contrast, the teaching process aimed at autonomous work and therefore
autonomous learning has the purpose of expanding behaviors that promote a high
degree of understanding and control of learning in and by students adapted to individual
characteristics, needs and interests for taking timely decisions and problem-solving.

The world cannot fail to recognize the current technological reality, even more from
the emergence of virtual education also understood as an interactive and dynamic learn-
ing method based on collaborative work. Teachers and students will continue accom-
plishing objectives set forth in the national curriculum, which is comprehensive and
holistic training, even if there is a certain distance that prevents physical contact between
educational actors [17].

From this perspective, web 3.0 tools have modified the educational process, as they
are known as the web of time and space that allows organizing the search for content
and information through connections between the web and the real world [18]. Then, the
teacher must innovate their pedagogical plans rich in virtual environments that simulate
laboratories, classrooms, etc. In addition to providing interactive games, virtual reality,
one-way graphics, webcams, and more components where the student is motivated to
learn and interact with the teacher and classmates to share knowledge, encouraging the
management and development of creativity and imagination [19].

3 Methodology

The research is experimental because it applied author resources based on web 3.0 tools.
First, a diagnosis was made that consisted of two parts. The first consisted of a test on the
use of web 3.0 tools in self-employment for university students; Finally, the TAMModel
was applied, with the intention of knowing and measuring the degree of satisfaction that
students present in the use of this technological tool intended for learning. In the same
way, it is considered exploratory because this study allowed to have an approximation on
the use of Web 3.0 resources in self-employment, which allowed obtaining preliminary
information as an approach to have an overview of the research.

The hypothesis that was proposed for this research is: web 3.0 resources improve
the development of autonomous learning.

It has amixed approach in seeking both quantitative and qualitative data. By applying
the web 3.0 resources test and the TAMModel with their respective instruments, the aim
was to measure the level of development of students’ autonomous work and thus obtain
quantitative data; to then obtain the qualitative part on the perceptions and acceptance
of the use of technology in the population under study.

Based on an analysis prior to the development of web 3.0 tools aimed at autonomous
work in students, the various types of appropriate and adaptable tools to the contents of
the subject were examined, which promote motivation, responsibility, critical thinking,
and learning. Significant on the various topics, for that, the selected tools focus on
the acquisition of abilities, skills, and an autonomous learning process in playful and
interactive virtual environments. So, it is important to emphasize the difficulty that lies
in this whole process. It is the navigation and manipulation of many platforms, tools,
or virtual environments, which generates in students a certain degree of demotivation
or moments of distraction due to the great demand for information, and therefore the
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lack of interest in examining and acquiring academic content focused on technological
knowledge.

Currently, most students rely on the use and management of Microsoft Teams as
a unique communication platform for the development of their classes, as well as the
presentation of information or academic activities. They are addressed with tools that do
not show greater interaction in their presentation such asWord, PowerPoint, educational
platforms or in the same books or notebooks. This generates monotonous classes and
boredom in students. Therefore, it is necessary for educators to integrate digital tools
that streamline the teaching and learning process, in which the teacher-student binomial
must be willing to face the challenge of producing significant knowledge in a playful,
digital, and interactive way.

4 Results

Among the results obtained, three web 3.0 tools were taken into consideration, focused
on autonomous learning in students of the Tourism career, which were used in virtual
classes against the Covid-19 pandemic, which are detailed below (Table 1):

Table 1. Web 3.0 for autonomous work

Why to use them? Benefits

Educaplay • Preparation of multimedia academic
activities

• Various educational scenarios: word
search, crossword puzzles, riddles, etc

• You can add audio files, images
• Easy and attractive tool to handle

• Promotes creativity, imagination in
the flow of ideas

• Promotes motivation to fulfill the
tasks suggested by the teacher

• Self-management of actions and
procedures

• Activates imagination and critical
thinking

Canva • Interactive teaching and learning
• Online design tool
• Content creation: videos,
presentations, infographics, etc

• Presentation of concise, playful, and
attractive information

• Helps them express themselves more
confidently and learn from feedback
(recordings)

• Visibility of creative processes
• Way to stimulate creativity,
collaboration and optimize work

• Adaptable to all types of users

Kahoot • Tool to gamify the teaching and
learning process

• Activities personalized to the needs
and interests of the student

• Allows you to create quiz games with
multiple answers

• Objective: learn by playing

• Link between fun and learning
• Broadens the level of participation
• Dynamic and enjoyable learning
different from conventional learning

• Renewing, dynamic vision
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Table 2. Useful tools in virtual classes

Options Frequency Percentage

Strongly disagree 5 7,4

Disagree 7 10,3

Agree 24 35,3

Strongly agree 32 47,1

Total 68 100,0

Question 5. In general, I find that these tools are useful in my work in virtual classes.

Of a total of 68 surveyed students that correspond to 100%, 47.1% strongly agree
that technological tools are useful in their work in virtual classes, 35.3% agree, 10.3%
disagree and 7.4% strongly disagree. The results indicate that, for the most part, the
students strongly agree that technological tools are useful in their work in virtual classes
since they provide learners with autonomy, flexibility adapted to their learning rhythms
and content based on the quick navigation in diverse digital spaces (Table 2).

Question 2. In general, I find that web 3.0 and gamification tools improve autonomous
work in virtual classes.

Table 3. Use of 3.0 Web tools and gamification

Options Frequency Percentage

Strongly disagree 3 4,4

Disagree 10 14,7

Neither agree nor disagree 10 14,7

Agree 29 42,6

Strongly agree 16 23,5

Total 68 100,0

Of a total of 68 students surveyed that corresponds to 100%, 42.6% agree that web
3.0 and gamification tools improve autonomous work in virtual classes, 23.5% totally
agree, 14.7% are undecided and disagree and 4.4% totally disagree. The results indicate
that, for the most part, the students agree that web 3.0 tools are easy to use due to
the existence of multiple interactive, innovative, and playful tools with easy access that
generate curiosity in students about their manipulation and activity development (Table
3).

Question 12. The use of web 3.0 and gamification tools allows for friendlier communi-
cation with my environment, both synchronously and asynchronously (classmates and
teacher).
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Table 4. Web 3.0 and gamification for communication

Options Frequency Percentage

Strongly disagree 6 8,8

Disagree 8 11,8

Neither agree nor disagree 10 14,7

Agree 24 35,3

Strongly agree 20 29,4

Total 68 100,0

Of the 68 students surveyed that corresponds to 100%, 35.3% agree that the use of
3.0 and gamification tools supports more friendly communication, 29.4% totally agree,
14.7%are undecided, 11.8%disagree and 8.8% totally disagree. The results indicate that,
for the most part, the students agree that the use of 3.0 and gamification tools supports
friendlier communication through games, playful activities, and real-time interaction
between teachers and students provided by technology (Table 4).

Question 15. I would like to use this type of tool more frequently outside the virtual
classroom.

Table 5. Tools used outside virtual classes

Options Frequency Percentage

Strongly disagree 6 8,8

Disagree 7 10,3

Neither agree nor disagree 9 13,2

Agree 22 32,4

Strongly agree 24 35,3

Total 68 100,0

35.3% totally agree they would like to use tools outside the virtual class more fre-
quently, 32.4% agree, 13.2% are undecided, 10.3% disagree and 8.8% totally disagree.
The results indicate that, for the most part, the students fully agree that they would like to
use tools outside the virtual class more frequently because they could self-manage their
procedures and academic activities, that is, self-educate based on the implementation of
playful digital tools, needs and pace of learning (Table 5).

For the Wilcoxon test statistic, the two representative questions were considered:
question number 5: In general, I find that these tools are useful in my work in vir-
tual classes and question number 11: Technological tools help me to work efficiently
in an autonomous way. It can be determined that, according to the application of the
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TAM model (Technology Acceptance Models), technological tools help students to
work autonomously. Then, having a P value (.000) less than the value of 0.05, the null
hypothesis is rejected, and the alternative hypothesis is accepted, therefore, the web 3.0
tools applied to the autonomous work of children are acceptable, because they allow
them to work autonomously and are useful for their virtual classes (Table 6).

Table 6. Wilcoxon test

Technological tools help me work autonomously more often.
In general, I find that these tools are useful in my work in
virtual classes

Z 3,531b

Asymptotic Sig. (bilateral) ,000

a. Wilcoxon test of signed ranks

b. It is based on positive ranges

5 Conclusions

Web 3.0 resources for the development of autonomous work provide various dynamic
scenarios that, due to their singularities, catch the attention of students and this con-
tributes to the teaching-learning process. In this way, students are not passive receivers
of information, but also have the possibility of searching and sharing, as well as creating
content in a creative way that can be used at any time during the class or specifically to
work on reading comprehension, but in a fun way.

This is how new web 3.0 resources are constantly generated with various char-
acteristics regarding their use, communication, and collaboration according to their
purpose.

The digital author resources presented a great acceptance by the students since
they are encouraged to improve their communication, creativity when carrying out
autonomous work, both synchronous and asynchronous, in a fun way.

It is not intended to carry out a summative evaluation only for a quantitative grade,
but in this case a formative assessment, in which students can play and learn at the same
time. This is how these types of resources are essential for the teacher because they are
attractive, modifiable and can be used inside and outside the class so that the student
exercises their reading comprehension.
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Abstract. This research is oriented to the application of Information and Com-
munication Technologies based on Learning and Knowledge Technologies, for
the development of virtual environments that improve concentration, creativity,
and student interest in virtual or face-to-face classes. The objective pursued by
the research is to relate ICT and TAC in the development of personal learning
environments in students of higher education. The methodology used is exper-
imental, exploratory through a quantitative approach. The technique used was
the survey, using two instruments; a structured questionnaire focused on web 3.0
tools used as a pre-test, made up of 24 questions, later the previously validated
instrument was applied as a post-test based on the Technology Acceptance Model
(TAM) made up of 15 questions in which measures the acceptance of digital
resources. The instruments were validated using the Cronbach’s Alpha statistic,
having high-reliability values. The population used for this research was 49 stu-
dents: obtaining as a result the acceptance of the Moodle educational platform.
Recognizing that ICT and TAC are fundamental in the educational field since they
demonstrate an innovative educational strategy that fosters interaction with free
web 3.0 tools available on the Internet, where students prefer to work with TAC
tools on gamification platforms due to their ease of use demonstrating greater
interest in collaborative work, optimizing time and resources.

Keywords: ICT · TAC · Virtual education · Pedagogy · Strategies

1 Introduction

The evolution of society and the innovation of technology that daily creates and designs
new resources and digital tools for all areas of personal and professional use, has made it
necessary for educational institutions to continuously train teaching staff for themanage-
ment, control, and design of educational material from an innovative approach consistent
with current technology [1].

The research develops an experimental work, which serves as the basis for the artic-
ulation of system and plan of virtual training, which facilitates the professional develop-
ment of teachers in resource issues with Information and Communication Technologies
(ICT), for the efficient development of the teaching-learning process in students.
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The need for the academic training of a human being is an important parameter in
the evolutionary process that lasts a lifetime; personal development and acquiring new
knowledge is of vital importance to complete the goal set since childhood. In teaching,
it is not enough to share the knowledge acquired in their professional training, but it is
also important to continuously update and discover new tools and original pedagogical
resources, which have a direct impact on the academic satisfaction of students and are
connected to new approaches [2], methodologies and technological resources.

The pandemic and the health emergency declared by the World Health Organization
(WHO), has revealed several deficiencies in educational systems worldwide, and in a
particular way in our country Ecuador, according to surveys developed by UNESCO,
UNICEF [3] quoted by [4], and theWorldBank.Only half of the total number of countries
surveyed offered training processes focused on the management of info-pedagogical
resources.

UNESCO, in its study, reveals results that indicate that 81% and 78% of primary and
secondary teachers, respectively, worldwide, barely meet the minimum requirements to
carry out their work as educators. In the case of the Latin American population, the
problem is even more alarming since the results reflect that 83% and 84% of primary
and secondary teachers, respectively, do not have or handle the basic tools to face the
challenge imposed by the new virtual education modality [5] quote by [6].

Lifelong learning is an important aspect that guarantees quality comprehensive aca-
demic training, which endorses significant knowledge, where TIC TAC TEP takes a
fundamental place. The impact is that the student feels motivated through the educa-
tional process in a personal learning environment suitable for the development of skills.
The problem is evident with the use only of ICT in the educational field, therefore, it
is intended to improve the didactic strategies used in the teaching of English, in which
teachers must change their conventional pedagogical practices in interaction with the
student, applying technologies to build knowledge [7].

In this context, the originality of this project is aimed at relating ICT and TAC to
obtain content in amore dynamic and flexibleway, involving different learning styles and
responding to the current needs of the Educational Institution, enhancing training and
continuing education according to with the study variables. In Ecuador, the Ministry of
Education undertook an online training project for the entire teaching staff at the national
level in 2016, after the declaration of the health emergency in 2020, an emerging training
process was activated with several training courses that aimed to support teachers to face
the challenge of virtual education [8]. The objective pursued by the research is to relate
ICT and TAC in the development of personal learning environments in students of higher
education. The methodology used is experimental, exploratory through a quantitative
approach.

2 State of the Art

The development of new technologies allows the elimination or reduction of time and
barriers between individuals, shortening the geographical distance around the world,
even outside it for almost instantaneous communication. What a few years ago was
developed as a complement, today has become an undeniable necessity, because if we
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look around us it is easy to notice that we are surrounded by technology and intercon-
nected through it. This process of technological and telecommunications development
has allowed the creation of new working fields and the development and improvement
of the standard of living of society [6].

ICTs are technologies that, with information technology, microelectronics, and
telecommunications, create innovative forms and methods of information exchange,
using tools and devices of a communicational and technological nature. This informa-
tion processing method has managed to combine information technologies (IT) and
communication technologies (CT); CTs are made up of media such as television, radio,
and even mobile telecommunication, while IT is focused on information processing
through digital methods and content management [9].

By combining these technologies, a network of communication channels is devel-
oped without time limits or distance barriers, making it possible for people to see and
hear situations or events that occur anywhere in the world almost instantly. A practical
example of the use of these communication networks is the newmodality of teleworking
and Tele-education that the society had to face due to the declaration of a health emer-
gency and subsequent confinement worldwide due to COVID 19 during the years 2020
and 2021 [10].

TACs are constituted in two great areas of attention: the computer and communi-
cational nomenclature. On the other hand, the process of transmitting knowledge to
facilitate understanding in the various areas of development of a society or organiza-
tion it is exploring positive actions that generate knowledge, thus allowing true digital
inclusion, where teachers share with their students an entire accumulation of necessary
information in real-time [11]. All this by assigning categories from which the initial
interest that each teacher has about ICT and the use of tools such as individual blogs,
collective blogs, and blogs in the classroom are fostered.

Also considering that, in this research, a technological literacy was given to
strengthen the skills and abilities in the management of technological knowledge that
allows greater integration of teachers for cooperative work, both in their lines of research
and in their extension activities [12].

Within the educational environment, there are also applications of TACs in the
development of inclusive practices implemented with students who present an atten-
tion deficit hyperactivity disorder, in which they refer to the use that students can make
of this medium for the improvement of your learning. The potential that TACs have in
an educational environment, especially for students with specific educational needs, is
very remarkable since they make it possible to scaffold many of the difficulties student
learning [13].

Considering the interest, the majority of children have for Learning and Knowledge
Technologies (TAC), the educational strategy based on learning centers where working
with technology is included will increase the incentive towards learning. It is important
to take advantage of all the resources at their disposal in order to ensure that the student
understands the contents around the center of interest in a relevant and attractive way
[14].

The primary objective of education is intended in offering the student the possibility
of creating their ownknowledge based on their experiences. For the educational system, it
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is essential to havemethodologies that facilitate the process and learning can be obtained
with all the information acquired from various sources such as radio programs, television
and physical documentation generated by educational entities or by the teacher himself
(Bravo Mancero & Varguillas Carmona, 2020; United Nations - ECLAC, 2020).

The use of ICT in the educational process is essential to maintain the constant
relationship between teacher and student since they can transform, improve, and com-
plement education. One of the hypermedia that has facilitated remote work is virtual
education, which consists of maintaining lines of communication through technolo-
gies that facilitate the exchange of digital resources. The activities that take place in a
virtual environment must necessarily encourage students to autonomously build their
knowledge.

All these changes havemade educators be committed to the skills in digital resources
management in order to improve the experience of virtual education. Thus, breaking
the paradigm of the use of technology in the educational process by making using
platforms such asMoodle or Blackboard that facilitates the application and development
of pedagogical strategies, which in some cases are new since they are not fully familiar
with them [15].

Within the technological advances at the educational level, virtual learning environ-
ments have a greater acceptance in the teaching process due to the benefits they pro-
vide. Technological exploration has become a challenge for current pedagogical models
increasing the application of innovative strategies that favor the development of skills
that allow students to foster a critical and reflective capacity of essential knowledge in
different media.

These environments have the purpose of becoming a space that enables a diversi-
fication of the different teaching modalities in all the different educational levels. One
characteristic that virtual learning environments have is the functionalities that facilitate
communication between the participants, which ends up promoting new roles for the
teacher, seeking to play the role of guide and moderator: while for students, through a
more active role in the construction of knowledge. All this is possible thanks to the fact
that these areas offer work and collaboration spaces for the different research teams [16].

Education has changed since the moment new technologies were incorporated in
the 90s, through the generation of new programs and the incorporation of technological
mediations, as a complement to face-to-face programs, making it possible to reconfigure
teaching-learning methodologies and propose new strategies.

Lines of education have been developed hand in hand with lines of educational
research, which seek to strengthen the teaching-learning process through technology.
In previous research studies, the need to expand the field of study where virtual envi-
ronments are applied is evident, as well as considering experiences developed in other
countries as a reference [17].

Students use this software with other media resources in order to achieve educa-
tional goals; due to their benefits as they are open, flexible, and can be incorporated into
any situation of the teaching-learning process. They can be supported in constructivist,
behavioral, or cognitive environments, which favor collaborative and cooperative learn-
ing. It is understood then those virtual environments are spaces for the teaching and
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learning process under face-to-face, virtual, and mixed modalities, in which communi-
cation processes are carried out through ICT both synchronously and asynchronously,
to allow the exchange of information through processes of cooperation, monitoring, and
continuous evaluation of teachers, including students [18].

Virtual teaching is supported by various digital resources, amongwhich are the use of
educational platforms, thanks to the advancement of technology and the Internet, several
institutions have distance education courses, as an alternative to traditional education,
giving way to the management of ICT tools through educational platforms.

In this case, the Moodle platform represents a very useful technological tool, by
enabling the use of resources adaptable to different teaching-learning environments,
together with methodologies that allow learning to be managed, and communication
and collaboration between teachers and students to be facilitated.

When using this platform in the learning of English, positive results were obtained
because the use of these virtual platforms contributes favorably to the attitude that stu-
dents take towards behavioral learning, also it reinforces students’ intrinsic motivation
[19].

One important issue that must be considered when using the Moodle platform is in
terms of functionality since experts emphasize the importance of designing its environ-
ment,whichmust be intuitive, easy to handle, and correctwith the objective of facilitating
access and interaction to users. Emphasizing the importance of both synchronous and
asynchronous communication channels. Its main benefit is that it is an open-source tool,
so it can be adjusted to the needs of users, as well as providing ease of use managing to
connect study with work and thus favor relationships of reciprocal enrichment [20].

3 Methodology

The researchwas carried out with the students of Higher Education of Zone 3, has private
support, which is in the urban area, with a morning shift.

This research is experimental because it developed a virtual learning environment in
the Moodle educational platform and was used as an experiment for teaching English.
The PACIE methodology was applied, using free tools of the web 3.0. The experimental
method proposes the following procedure: the statement of the problem, the hypothesis,
observation, experimentation, verification, and generalization.

The use of the pedagogy wheel for this research was essential since tools focused
on Bloom’s taxonomy were used with a change in the wheel that allows the use of
gamification resources in virtual education as an important tool to select the appropriate
applications for being used in accordance with the learning skills to be achieved.

For the verification of the hypothesis, the results are obtained considering the selec-
tion of the three most representative questions within the investigation, in this case, they
are by the independent variable (VI) P23 and P24 and by the dependent variable (DV)
P12 that are detailed below:

• Q23: Do you consider that the development of web 3.0 resources is important to
improve virtual teaching and collaborative work?

• Q24: Do you think that the correct application and use of web 3.0 tools promote the
interest, participation and motivation of students in collaborative work?
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• Q12: How often do teachers use 3.0 tools to teach?

The most representative questions were considered when considering the develop-
ment of web 3.0 resources by the teacher to improve virtual education and collaborative
work. In the same way, the correct application and use of web 3.0 tools promote inter-
est, participation, and motivation of students in collaborative work, which refer to the
independent variable, ICT and TAC; and according to the dependent variable, the devel-
opment of personal learning environments is used to know the frequency teachers apply
3.0 tools.

Table 1. Hypothesis summary.

Null hypothesis Test Sig. Decision

The categories of Do you
consider that the
development of web 3.0
resources by the teacher is
important to improve
teaching occur with equal
probabilities

One-Sample Chi-Square
Test

,000 Reject the null hypothesis

The categories of Do you
believe that the correct
application and use of web
3.0 tools promote interest
occur with equal
probabilities

One-Sample Chi-Square
Test

,000 Reject the null hypothesis

The categories of How often
do teachers use 3.0 tools to
teach occur with equal
probabilities

One-Sample Chi-Square
Test

,000 Reject the null hypothesis

Table 1. shows the summary of the hypothesis test, according to the chi-square test
statistic of a sample, the rejection of the null hypothesis is taken as a decision and the
alternative hypothesis is accepted, with a level of significance of 0.5 and asymptotic
significance.
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To check the summary of the hypothesis, the three most representative questions
detailed above were taken into consideration, and the Kolmogorov Smirnov statistic
K-S of a sample was used, therefore, the following Hypotheses are established:

• H0: Learning technologies and knowledge as learning strategies do not contribute to
virtual education.

• H1: Learning technologies and knowledge as learning strategies contribute to virtual
education

Table 2. Kolmogorov-smirnov test.

Kolmogorov-Smirnov Test for one sample
Do you consider 
that the devel-
opment of web 
3.0 resources by 
the teacher is 
important to 
improve teach-
ing 

Do you be-
lieve that the 
correct appli-
cation and 
use of web 
3.0 tools 
promote 
interest? 

How 
often do 
teachers 
use 3.0 
tools to 
teach 

N 49 49 49 
Normal Rangea,b Media 3,98 3,02 3,94 

Standard 
deviation 

,829 1,266 ,659 

Extreme differ-
ences 

Absolute ,306 ,291 ,374 
Positive ,245 ,199 ,320 
Negative -,306 -,291 -,374 

Z de Kolmogorov-Smirnov 2,140 2,034 2,616 
Sig. asintót. (bilateral) ,000 ,001 ,000 

a. Contrast distribution is normal. 
b. It is been calculated from data. 

Table 2 verifies the hypothesis considering the P-value of the relative questions for
the experimentation that is, having a P value less than 0.05 in the three cases, the null
hypothesis is rejected, and the alternative hypothesis is accepted.

Therefore, the scores that were obtained within the experimentation have a normal
distribution and at the same time, they allowed tomeasure the degree of concordance that
the distribution of the data and its experimentation had, finally it was possible to contrast
that the development of the applied personal learning environments to the population
gave positive results.

4 Results

To demonstrate the results obtained within the investigation, the most representative
questions were considered and from which the most relevant data for the investigation
and its results were obtained (Table 3.) (Fig. 1).
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Question 1: What type of web 3.0 tools do you use to make conceptual and mental
maps in virtual classes?

Table 3. Web 3.0 tools to create conceptual and mental maps.

Frequency Percentage

Valid Creatly 12 24,5

Lucidchart 32 65,3

Mindmodo 2 4,1

Bubbl.us 2 4,1

Mind meinster 1 2,0

Total 49 100,0

Fig. 1. Tools to create conceptual and mental maps.

Of a total of 49 students, 32 students, which corresponds to 65.30%mention that the
web 3.0 tool used tomake conceptual andmentalmaps is Lucidchart. The 24.50%,which
are 12 young people, indicate that the tool used is Creatly. The 4.10%, who are 2 young
people, indicate that the tool used is Bubbl.us, the other 4.10%, who are 2 young people,
indicate that the tool used is Mindmodo and the remaining 2.0%, which is equivalent to
1 student, affirm that the tool used is Mind meinster. In these results, it is observed that
the students in most works corresponding to the development of conceptual and mental
maps use the Lucidchart tool (Table 4.) (Fig. 2).
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Question 2. What kind of web 3.0 tools does your teacher use for the evaluation of
synchronous and asynchronous classes?

Table 4. Web 3.0 tools used for assessment.

Frequency Porcentage

Valid Educaplay 1 2,0

Kahoot 48 98,0

Total 49 100,0

Fig. 2. Tools used for assessment.

Of a total of 49 students who represent 100%, 48 students that correspond to 98.00%
affirm that the tool used by the teacher for the evaluation is Kahoot and the remaining
2.00% that corresponds to 1 studentmentions that the platformused is Educaplay.Results
allow us to know that teachers use theKahoot platformmore frequently for the evaluation
of knowledge in their students (Table 5.) (Fig. 3).
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Question 18. From the following list, which tools does your teacher use for learning
purposes in synchronous classes?

Table 5. Tools used by teachers for the learning process

Frequency Percentage

Valid Blogs 7 14,3

Wikis 4 8,2

Social
network

3 6,1

Digital
documents

25 51,0

Multimedia
Resources

2 4,1

Education
platform

6 12,2

Podcasts 1 2,0

Interactive
boards

1 2,0

Total 49 100,0

Fig. 3. Tools used by teachers for the learning process
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Of a total of 49 students who represent 100%, 25 students that correspond to 51.00%
affirm that the tool used by the teacher for learning purposes is Digital Documents. The
14.30% that are 7 students mentioned that they use tools such as Blogs. The 12.20% of
which are 6 students mention that they use educational platforms, 8.20% of which are 4
studentsmention that theyuseWikis. The6.10%ofwhich are 3 studentsmention that they
use social networks, 2 .00%, which is 1 student, mentions that they use Podcasts and the
remaining 2%, which corresponds to 1 student, affirms that they use DigitalWhiteboard.
Results allow us to know that teachers use digital documentsmore frequently for learning
purposes due to the advantage of having valuable bibliographies in scientific databases
(Table 6.) (Fig. 4).

Question 19. How important is the use of web 3.0 tools in your learning in virtual
classes?

Table 6. Importance of Web 3.0 tools in the learning process

Frequency Percentage

Valid Low importance 1 2,0

Slightly important 8 16,3

Important 19 38,8

Very Important 21 42,9

Total 49 100,0

Fig. 4. Importance of Web 3.0 tools

Of a total of 49 students, 21 students, which corresponds to 42.90%, state that the
use of web 3.0 tools in learning processes is very important. The 38.80%, which are 19
young people, mention that it is important, 16.30% that is equivalent to 8 students affirm
that it is moderately important and 2.00% that is equivalent to 1 person indicates that
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it is of little importance. It can be affirmed that most of the students consider that the
use of web 3.0 tools in their learning is very important because of the advantages they
obtain by using the different technological tools available.

5 Discussion

The current situation forces teachers to innovate the methodological and didactic strate-
gies used in the teaching-learning process of English, allowing them to take advantage
of the resources, creativity, and skills of the student in virtual classes. Technology con-
stitutes fundamental support demonstrating a favorable response in the development of
ICT and TAC in learning in a participatory and dynamic way. Personal learning envi-
ronments based on TACs are fundamental since they present an innovative educational
strategy that fosters adequate interaction with several free web 3.0 tools available on the
Internet, facilitating understanding and the student’s experience of learning at their own
pace and style.

All the information analyzed through statistical tables andgraphs after the application
of the technology acceptance model generated important results correlating the percep-
tions of the population with respect to the experimentation carried out through a training
instrument. The results obtained represent beneficial information that contributed signif-
icantly to the verification of the hypothesis, which focuses on the relationship between
teacher training and meaningful learning. The analysis carried out with the data allowed
the design and creation of an online platform for teacher training in five digital tools that
were relevant in the experimentation in the population.
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Abstract. In this research a comparative analysis is performed to determine
thermo-transference vinyl finish abrasion resistance in select texture under the
ISO 12947–2: 2016 Abrasion resistance test with upper limit 100000 cycles. The
comparative analysis studies 2 types of fabric performance: Knitting fabric: (i)
White Jersey (ii) Red fleece (iii) White Pique and Flat knit: (iv) Pink knit, (v)
White print knit, (vi) 4 types Gabardine fabric: (a) 90-microne Fine vinyl (b)110
-micron Average vinyl, (c) 325-micron Glitter vinyl (d) 600-microne Embossed
vinyl considering time, temperature, pressure and transfer method applying the
Midi Martindale equipment. Additionally, the study of embossed textile products
stimulates the sense of touch in individuals with a light degree of visual impair-
ment or completely visually impaired. This information is based on an analog test
–Snellen methodology to measure visual acuity adapted to smooth surfaces like
embossment or shine, micron finesse and three detail complexity levels in char-
acters: basic figures, alphanumeric and complex designed with Adobe Illustrator
Cs6. Since used vinyl is thermoplastic together with substrate allows for user sen-
sory perceptionmagnification through finger tips nerve endings emitting electrical
impulses to the brain turning into information giving rise to haptics perception.

Keywords: Haptics perception · Thermo-transference vinyl fabric · Fabric
abrasion · Inclusive fashion · Resistance

1 Introduction

Haptics perception is the combination of sense of touch and kinesthetic learning through
embossment, smoothness or material rigidity. [1, 2]. The aim of this research work is to
determine whether a thermo-transference vinyl fabric finish may resist the demands of
abrasion generated by haptics perception on the visually impaired.

Among the haptics techniques, printing of different types of thickness or thermo-
transferable vinyl in fabric. The fabric finish allows for the fabric to be stimuli-sensitive
to touch forming binder films in the surface changing its texture [3] the application
method improves resistance and the detection of a series of elements through a transfer
plate [4].
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In this study a substrate vinyl resistance comparative analysis is performed, subject
to abrasive cycle procedures that determine superficial durability through a number of
tests [5] [6]. Then, figures will be designed according to the visually impaired needs [7].

1.1 Thermo-transferable Vinyl Fabric

Technological advances have given way to the acquisition of new products therefore,
plastic application is on the rise having a versatile and innovative use. As far as the fabric
field, textile fabric is a thermo-plastic polymer keeping a heat-fixed thermo-adhesive film
with variations according on micron structure so it may be applied to diverse finishes
to obtain embossment effect in the printing process [8]. One of its best assets is its
thermostable assets, agile production and recyclable nature, thickness, light transmission,
film transparency, color analysis and mechanical properties among others [9]. However,
traditional fusion process restricts composite parts size and thickness [10].

Vinyl strong performance results in the production of fabrics from this synthetic
material having increased usability features specifically in the printing processes, pro-
ducing a wide range of fabrics [11]. In the finish area, vinyl fabric is used to transfer a
substrate to a design through heat application of a thermo-plastic product until it reaches
fusion temperature, generally between 10 – 30 s thus achieving a physical bonding
between vinyl and fabric substrate so that it solidifies at the cooling process [12, 11].

Fabric vinyl is applicable to cotton, polyester garments, acrylic fabrics, andmixtures.
In terms of application processes, fabric composition and vinyl type should be taken
into account since there is a wide variety of vinyl [13]. Influencing characteristics in
the printing process are: fabric type, quality, resistance, durability, touch, elasticity and
color. However, the use of handkerchiefs, elastic garments, caps is not advisable since
in the vinyl printing there is no total adhesion causing garment damage [14].

Since the fabric industry is the most polluting industry, therefore waste management
is desirable, nevertheless vinyl is considered a recyclable material when handled well so
as to avoid the unnecessarywaste of thismaterial so other purposes should be considered.
[15] The more abrasion resistance, tone durability the better adaptability to fabric, so
the finish results in better quality. However, the biggest drawback of this technique is
washing resistance [16].

1.2 Surface Abrasion Resistance

Textile fabrics are frequently subject to abrasion [17]. Natural, synthetic, and regenerated
fabric have a certain level of resistance to abrasion resulting in decreased peeling and
fabric wear depending on fabric quality and type. Nowadays, there are several abrasion
resistance methods “whichever the abrasion testing method is, fabric wear will occur in
the end” [18, 17, 19], furthermore, depending on mass per unit area, thickness is not a
crucial element [20], what should be considered important is fabric substrate technical
characteristics since they determine quality and resistance at the moment of wearing.
The main characteristic necessary to know is resistance to other material friction.

Abrasion resistance is a study method in which different factors are involved such
as fiction coefficient, heat spreading among others analyzed through several tests with
the purpose of obtaining comparative values [21]. Abrasion takes place in two ways,
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fabric rubbing together or fabric substrate with other elements. It is worth mentioning
that fabrics with little resistance to abrasion tend to wear and in certain instances, tear-
ing. During the abrasion resistance process, fracture elongation and traction resistance
characteristics are evaluated [22].

Abrasion resistance test performed to polymericsmayormaybe printed, use different
mechanisms. One of the advantages of these kinds of abrasion resistance tests is that
evaluated fabricsmay be analyzed in differentways [23], among them, the computational
analysis of image processing algorithms in the evaluation of the abrasion of textile
fabrics [24]. Mechanisms and performed test are evaluated based on wear resistance and
described by several international norms. The mechanism used for abrasion resistance
test es called Martindale according to the International Organization for Standardization
ISO 12947–2 [25] standard consisting of performing a particular rubbing or fiction by
alternate movements. It is important to note that by performing the abrasion process,
diverse samples can be evaluated simultaneously.

A drawback evident in these simple systems is the adhesiveness fragility between
the coating and textile substrate. The technique used in the chemical interfacial bonding,
substrate surface and the micro-nano structure was built by a SiO2 coating re-coated and
embedded in the fabric Surface [26].

Abrasion wear occurs due to friction and the sliding of objects on fabric substrate
Surface. This formofwear observed in tests applied on fabric print, which occurs as force
exertion is applied due to the fabric-surface relativemovement and theMartindale testing
instrument [20]. Moreover, Martindale tests not only identifies fabric resistance since
fabric subject to friction using the Martindale mechanical tool commonly contributes to
variations in fabric substrate look giving it an old unattractive look, showing tear and
change in fabric sheen and color. Similarly, certain substrate fabric resistance properties
may be altered causing fracture or fabric breaking. For good fabric resistance, yarn
twisting, lineal density and chemical or mechanical treatment is crucial [27].

1.3 Haptics Perception

Haptics perception comes from the Greek word “haptohapthestai” which in essence
means touch, human sensations and perceptions when touching an object or surface
[28] hand in hand with dimension or object characteristics like temperature, weight,
roughness, smoothness and durability among others [29] identified by the sense of touch
unrelated to visual perception [30]. Skin receptors in fingertips and other parts of the body
achieve successful haptics perception with the help of Paccini and Meissner corpuscles
as well as Ruffini nerve endings surface variations may be identified reacting as nerve
impulses traveling to the brain so that it is transformed into information. Variations that
exist on a surface can be identified, which, in turn react with [31, 28, 32].

This is how traditionally speaking, three information processes over objects and
enhanced patterns make learning possible by the sense of touch [28]. These processes
such as touch perception—referring to information exclusively gathered by cutaneous
sense. Kinesthetic perception is information provided by muscles and tendons whereas
the main perception previously mentioned is haptics [33]. As touch and kinesthetic
components complement, they provide receptors valuable information regarding what
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is at immediate distance through sensory stimuli captured through the sense of touch so
that stimuli reach the brain [33].

A clear example is when actions performed by touch perception occur together with
nerve endings andmuscles found in the palm of hands, given way to aMotor Action with
individual or social purposes considering place, space and reach [34]. In other words,
the touch sensory system provides the necessary information in regards to size, texture,
temperature, weight and durability; on the other hand existing qualities like roughness,
dryness, whiteness and softness involving the 2 types of senses above, may be applied
entering the haptics perception world causing that memories and emotions take place
[35].

2 Materials and Methods

Next, aWorkflowResearch shows phase one, where a survey, study and a 12947–2: 2016
standard analysis take place. After that, Abrasion Resistance haptics perception is shown
in phase 2 as well as team formation, appropriate configurations and the experimental
run take place, while in phase 3 an analysis from results obtained is performed. (See
Fig. 1).

Fig. 1. Workflow reseach

Equipment used is a transfer plate, whose configurations may be up 53mm thickness
and adjustable precision to the fabric material having security elements from the begin-
ning to the end of the process, such as automatic warning after the transferring of design
to the fabric. Pressure depends on compressor power adjusting accurately through the
use of the pressure gauge. (See Fig. 2).
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Fig. 2. Printing process through transferring

In the process, 4 vinyl types are used, easy weed easy weed sub-blog, Brik 600 and
l glitter. Each one having their respecting thickness for testing, which revealed distinct
embossments. Temperature applied to each knit andwoven fabric substrate is determined
by each fabric weaving. Vinyl composition is polyurethane, given in 90,110, 600 and
325 microns, achieving smooth, high embossment, sheer effect print.

It is essential that curing temperature for the first sample is set to 150 °C average
pressure resulting in smooth embossment. However, the second sample at 130 °C tem-
perature during the same time set, yielded the same result although thickness increased to
110 microns. Using vinyl Brik 600 temperature is raised to 155 °C in a 20 s-time period
at medium-high pressure so as adhering a 600-micron vinyl, a high-texture embossment
is obtained. The last sample used glitter-vinyl, increasing to 160 °C high-pressure at the
same time period of the first and second samples involving 325-vinyl microns yielding
a sheer-effect finish.

Table 1. Temperature and curing pressure

Commercial name Easy weed Easy weed sub blog Brik 600 Glitter

Temperature
(°C, °F)

150 °C 130 °C 155 °C 160 °C

350°F 265°F 311 °C 320 °F

Application time (s) 10 a 15 10 a 15 20 10 a 15

Pressure Media Media Media/ High High

Composition Polyurethane Polyurethane Polyurethane Polyurethane

Thickness (microns) 90 110 600 325

Finish Smooth Smooth High embossment Sheer effect

2.1 Methods

Method applied is based on the ISO 12947–2 standard upper limit 100000 cycles, when
the upper limit is reached the test end, which determines abrasion resistance to substrate
by Martindale equipment rubbing through a standard circular abrasive medium whose
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results are determined bywear intervals obtained, kPa unit pressure according toweaving
type as in work-clothing or upholstery. 12kPa is used for house linens or bedding at 9 kPa
pressure [36]. The norm is reached after a particular number of cycling testing after time
applied with the aim of getting to the sample tear point so that abrasion sensed by the
visually impaired user results are analyzed considering set limitations.

2.2 Sampling Preparation

Substratemust be conditioned for at least a 18-h period tomanipulate and extend samples
without the use of tension, showing the weaving front. For print weaving two small
samples are taken from different design that should be extracted from 100 mm away
from the edge of the fabric, in turn it needs to have the most relevant characteristics
from the pattern and select points in the sample where the most elements or patterns are
located. Provided there are diverse weaving in the same model, the of highlighting its
properties and characteristics is vital to identify weak points such as floating yarns [36].

2.3 Dimensions

Sampling requires 38 mmminimum diameter; however, it should not pass that measure.
As for abrasive dimensions (disk and combed woold) a 140 mm minimum diameter is
required to cover the abrasive table and adequately adhere.

2.4 Martindale Equipment

Martindale (Fig. 3) is a kind of equipment that determines abrasion resistance and peel-
ing. Because of the machine’s versatility is possible to practice this type of testing on a
wide range of fabric types, in addition to testing on fabrics having a coating or finish.
Moreover, it has testing instruments and aiding elements such as template, magnify-
ing device, mounting device for highly flexible fabric. Furthermore, test devices and
ancillary components such as templates, magnifying device, and a high flexibility textile
mounting device are included. Peeling is an additional testing for the device determining
resistance to formation of changes damaging weaving surface [25].

Template is mask-shaped characterized by a hard and transparent material charac-
terized. It also has a hole between 2.5 ± 0.1 mm, which allows the observation of the
sample test. The magnifying device provides enhanced print visualization from 8* to
10* maximum to single out broken thread or curl formation so that forming wear can
be analyzed in the sample. The mounting device function for elastic weaving is to pro-
vide stability avoiding the destabilizing of the circular adhesion area when preparing the
fabric which deforms due to elasticity capacity exerted on it [25].

2.5 Process

During the experimental phase the following is considered:

1. Team work assigning of experimentation and research—Professor participation (3)
students (2) beneficiaries of the project.
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Fig. 3. Martindale Fig. 4. Fabric sampling

2. Weaving fabric selection: (i) Jersey knit fabric (commonly used in T-shirts), (ii)
Fleece perched knit (sweaters and sport-clothing) (iii) Pique knit (polo shirts) (iv)
Plain fabric (shirts) (v) Plain fabric (clothing), (vi) Plain fabric (canvas). (See Fig. 3).

3. Area cut for each of the samples-- 15 cm wide x 15 cm high according to used norm.
4. Textura and size selection which should contain vinyl in different size (2) diverse

thickness and textures for the study. Structure organization is performed by Adobe
illustrator Cs6, aiming to determine the pattern to be created (Fig. 5, Fig. 6).

Fig. 5. Pattern Design 1

Fig. 6. Pattern Design 2

5. Cut is made inside out. Vinyl fabric is placed on the plotter inside out cutting the
interior and not the exterior.

6. A 45° blade is used and suitable for cutting since fabric vinyl is sheer.
7. Being cautious about speed, pressure and blade Depth is essential.
8. Proceed to design cut discarding extra fabric to keep the respective vinyl signage.
9. After that, vinyl design is positioned touch the weaving and the conveyor blade is

face up.
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10. Extra peeling is cut diagonally.
11. Then, the plate is adjusted considering temperature, pressure and regulating time

according to weaving type.
12. Cooling finishes the process.

2.6 Cycles

Complying with ISO 12947–2 standards, the number of cycles is relative to 100.000,
i.e., the process stops when the fabric to which abrasion testing is performed overtake
breakage. As seen in Table 2,White Jersey knit and red fleece cannot reach over 100.000
cycles, nor fine vinyl or glitter, knitted andwoven fabrics.Conversely, there is a difference
between Jersey knit and Fleecewhere vinyl thickness applied varies among fine, average,
glitter and embossed, resulting in vinyl embossed applied knit for both, Jersey and Fleece
withstand 100.00 abrasion cycles before showing breakage or wear.

For other types of knit likeWhite Pique, Flat Pink, Print FlatWhite andGabardine the
opposite occurs not retracting from the type of vinyl applied to fine, glitter and embossed
since they are capable of tolerating abrasion cycles without tearing or breaking.

Table 2. Abrasion testing- Number of cycles withstood by fabric

Fine vinyl 90
microns

Average vinyl
110 microns
130 °C

Glitter vinyl
325 microns
-55 ºC

Embossed
vinyl 600
microns

Type Name Cycle Cycle Cycle Cycle

Knitting White
Jersey

77000 77000 33000 100000

Red fleece 55000 25000 33000 100000

White Pique 100000 100000 100000 100000

Flat weaving Flat Pink 100000 100000 100000 100000

Print Flat
White

100000 100000 100000 100000

Gabardine 100000 100000 100000 100000

2.7 Socialization

The Project in the initial phase has 13 students identified with partial or complete visual
impairment currently enrolled in Universidad Técnica del Norte. Knit samples together
with thermo-transferring vinyl utilizes kinesthetic learning and sense of touch (haptics
perception) where different-color knit print and embossments allows for the identifi-
cation of texture and content based on analog testing from Snellen methodology to
measure visual acuity, but adapting such acuity to smooth textured-figures like emboss-
ment or sheer; micron-finesse and three character detail complexity levels: basic figures,
alphanumeric characters and complex figures (Fig. 7 a-b-c-d.)
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Fig. 7. Haptics perception project socialization

3 Results

90- micron fine vinyl—see Fig. 8 shows that flat woven has greater abrasive resistance
compared to knitting however, knitting fabric (Jersey) showed more resistance to fleece
so thermo-transferring vinyl is recommended in flat woven and knitting since it has
more resistance to friction. During the development of this study the beneficiaries—
suffering from visual impairments had difficulty in recognizing different elements due
to the obtention of a smooth print.
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Fig. 8. Fine vinyl

110 -micron average vinyl, see Fig. 9, knit fabrics with diverse ligaments were
welcome in flat fabrics since during abrasion testing quality results were satisfactory as
it was in Pique weaving showing a similar resistance to knitting, which knitting did not
show. As for vinyl micron increase in the print, the result was similar to the mentioned
above as the only difference is the degree of curing temperature—130 °C (Table 1).
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Fig. 9. Average vinyl

At the same time, 325- micron vinyl glitter, see Fig. 10 compared to different fabric
types, has optimumresults in regards toflat fabric.Nevertheless, Pique knit had a resistant
abrasion to print since both Jersey and Fleece did not display an optimum grade during
performed testing. Likewise, time and temperature were the same as in Table 1, where
increasing the level of microns curing required a 155 ºC temperature and a longer period
of time compared to the rest of the samples producing a sheer - high embossment.
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Fig. 10. Glitter Vinyl

Samples showed higher embossment, since 600 microns thermo-transferable vinyl
was applied to a wide range of knits yielding optimum results in all substrates. Brik 600
performed best at abrasion resistance showing an equal number of cycles allowing for
durable print when being hand-rubbed (Fig. 11).
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Fig. 11. Embossment

Final results, see Fig. 12, Martindale equipment provided better visualization of
generated ware during testing causing damage to vinyl adhered to knit surface especially
in glitter because of its sheer print losing its luster but not in embossed effect. Regarding
90–110-micronfinevinyl, Jersey andFleece did not performwell since thefinish surface
ended up with an old and unaesthetic look although usage efficiency is expected, giving
priority to high-embossed Brik vinyl for showing an acceptable abrasion resistance
quality in every knit used in the experimental process.

Fig. 12. Vinyl Sampling
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4 Conclusions

This study allows an approach to the abrasion resistance analysis therefore, fabric sub-
strate is examined. Through abrasion analyses performed to each of the samples selected,
the maximum breakage point or tear is identified allowing for the study of friction
between the visually impaired and knitting constant contact in addition to being able to
verify color and texture perceived at that moment.

Fabric vinyl is an easily manageable material which obtains embossment effect fin-
ishes in print. Advantages of such polymer provide better tenacity, faster production and
is recyclable. However, one of the disadvantages is washing resistance techniques. The
application of this material, specifically to print, an extremely wide range of colors in
textile products emerges. Characteristics pertaining to fabric substrate in vinyl applica-
tion should be made of resisting, durable, elastic material in addition to quality so that
print can be made to T-shirts, Polo shirts, publicity garment type among others—knitted
fabrics and flat knitting fabrics should be used.

In the case of fine vinyl, White Jersey and red Fleece knitted fabrics have less
abrasion resistance from 55000 to 77000 cycles compared to White Pique knit which
soared 100000 cycles as well as flat knit with fine vinyl which withstood up to 100000
cycles in abrasion testing.

As far as average vinyl the lowest value was identified i.e. red Fleece displayed the
least abrasion resistance with average vinyl resisting up to 25000 cycles. Alternatively,
it was verified that White Jersey with average vinyl has intermediate abrasion resistance
i.e. abrasion testing reached 77000 cycles and knit fabric reached 100000 cycles.

Referring to White knit and red Fleece with Glitter vinyl, they presented a cycle
resistance to 33000 cycles probing that they have little abrasion resistance unable to
endure a 100000 -fabric cycle.

White Piqué knit with any vinyl variant have high abrasion resistance as well as all
flat knit subject in the testing reaching 100000Martindale cycles, therefore are optimum
to be used in haptics perception since they will not show wear as felt by finger tips.

It is evidenced that haptics perception is a way of interpreting and recognizing
information through nerve ending impulse in the palm of hands; mainly finger surface
which allows for the perception of immediate information around. Such perception,
aligned with kinesthetic perception would not be as crucial for those suffering from
partial or total visual impairment.

By means of this experimental research, it may be concluded that the vinyl that has
the most significant abrasion resistance is embossment vinyl because of its physical
characteristics withstanding 1000000 cycles in resistance testing, i.e., when the visually
impaired perform haptic perception with embossed vinyl fabrics, it will not readily
degrade since it has high resistance to constant friction / rubbing in this case in the
fingertips of the visually impaired.
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Abstract. Currently, the use of technological tools constitutes a determining fac-
tor in virtual education, considering that now of acquiring significant learning in
the student, it is necessary that they be motivated, interested, and carry out col-
laborative work. Therefore, the teacher oversees making use of innovative strate-
gies such as gamification together with technology as a support instrument in the
teaching-learning of the various contents.

The objective of this research is to determine the contribution provided by the
Nearpod platform in virtual classes for Higher education students. Experimental
research was applied with a parts approach through the application of two instru-
ments that were validated by Cronbach’s Alpha; they had a structure of questions
with multiple choice on a Likert scale of five points, in addition to the application
of the Technological Acceptance Model (TAM) to verify the level of acceptance
of new technology or resource. The study population is 30 students of the Tourism
Major of the Technical University of Ambato. For the validation of the hypothesis,
the Friedman Chi-square statistic was applied to the most representative questions
to determine which hypothesis to accept and finally check with the Kolmogorov
Smirnov (KS) statistic, reaching the conclusion that the Nearpod platform as a
gamification resource contributes to the teaching of university students in virtual
classes, promoting inclusion, active participation, and collaborative work. It also
allows the teacher to be the guide or mediator of the learning process and the
student feels motivated and above all generates knowledge.

Keywords: Gamification · Author resources · Nearpod · Education · Academic
performance

1 Introduction

Everyday innovation ensures that the teaching-learning process is updated and can keep
pace with a world that is constantly changing. Traditional methodologies have already
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lost their golden days and are now considered obsolete or do not allow the compre-
hensive development of students. With this, gamification “applies game techniques to
other processes to facilitate their realization and/or understanding” [1]. In other words,
gamification presents innovative strategies and techniques that could drastically improve
student performance in our country, which for years has presented drawbacks and low
results in educational evaluations.

Learning games go through a series of processes and investigations, to qualify them
as significant in the teaching-learning process. It is considered that gamification seeks
the inclusion of the game as part of a new, innovative, and interesting learning that
encourages creativity, authenticity, and autonomy in children. Limits, rules, procedures,
and various activities that allow the independence of the students, when relating to their
peers and solving a series of problems by themselves, are established.

Gamification in recent years has spread rapidly in terms of how teaching is repre-
sented as an educational process. In addition, it has been accepted in educational centers
as a new and improved methodology, which does not allow the repetition of knowledge
but the construction of it and mainly it is student-centered [2]. It can be implemented in
a positive way in student life so that it influences emotionally and cognitively, who for
one or more reasons cannot learn with traditional and ambiguous methodologies.

In recreational activities in the classroom, balanced environments can be presented,
which encourage student participation. The educational process is related to games, in
a very intrinsic way. Teachers and students must try to find the perfect balance between
games and learning. So that with this, a relationship of mutual benefit can be established
[3]. Gamification can be understood as amethod that improves themotivation and ability
of students, combining learning with play.

Games’ procedures are implemented to achieve positive results, internalization of
knowledge, and development of skills. They are based on obtaining rewards that serve
as incentives for the student. The teacher who gamifies his academic activities has in his
hands the possibility of transforming the education he/she teaches, daily activities are
combinedwith playful procedures that generate greater interest. Of course, by gamifying
the activities there is a risk that the student will be distracted and not comply with what
was agreed, so the teacher must correctly plan each activity, expressing what and how it
will be carried out [4].

Modern times impose the constant training of teachers. When technology is prop-
erly implemented as a didactic resource, positive results must be generated in terms of
autonomous work with solid learning in students.Without forgetting that its bad practice
could generate physical or behavioral problems. This considers the barriers that would
prevent technology from being a central part of education, those institutions that do
not have the necessary technological material, a lack of relevant infrastructure, and the
non-existent internet connection.

In their research, [5] emphasize that “the advantages of thinking technologically
imply greater speed and effectiveness in decision-making”, postmodernism already
implies a resounding change in how the person thinks and reasons. In this, the action
of multimedia is manifested, as a factor that affects the opening of several cognitive
windows in the student. Education has as its principle the linear educational process,
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centered on the teacher, now it leads to a non-linear form, that is, it has been dispersed
giving way to the chaotic creativity of the student to learn.

Evaluations must be key allies to be able to quantify how much and how the student
learns and if the knowledge has been internalized or not. At the same time, it talks about
how educational quality affects the development of the members of society since the
parameter of their training or instruction is established. Rodríguez (1981) cited by [6]
mentions that academic performance requires the convergence of three factors: social,
educational – institutional, and economic. In the social factor, “the educational institution
has the obligation to guarantee the leveling of social inequalities”, in that regard, it is
understood that the institution must not judge the student by their social stratum, on the
contrary, it must allow the homogeneity of opportunities for each of its students.

Academic results should not be affected by social inequalities. The educational
and institutional factor, “tries to elucidate how adequate are the forms in which the
educational future is developed to achieve the proposed objectives” that the methods,
programs, organization, and teaching classification intervene directly in the student’s
academic performance. Although it is conceived that these actions are not allowing
the student to achieve the objectives established in a hurry, they must be changed or
improved, limiting that educational quality promotes good teaching and institutional
action, which fulfills its role as a trainer.

Finally, the economic factor is analyzed, which radically affects academic perfor-
mance. It is important to find out how willing the institution is to invest in improv-
ing its educational process, teacher education, and training, implementation of mate-
rial resources, and technology, among others. In addition to considering the parent’s
investment in their child’s education, seen as a long-term investment or an unnecessary
expense. This will clearly affect academic performance, in terms of how the student may
feel when they see that their parents or the institution do not invest in their academic
training.

2 State of the Art

Due to the COVID 19 pandemic, face-to-face education was affected and took a drastic
turn into virtual education. Considering that the implementation of TAC and ICT in the
educational process is not a new topic, it is still an under-explored issue in our context.
Traditional teaching, which does not implement so many technological resources, is still
considered relevant since the lack of infrastructure and materials is often evident in the
urban or rural sector.Now, education sinceMarch 2020 changed, creating the opportunity
to work in a virtual environment, which although it generated various inconveniences in
its beginning, has also offered the possibility of a transformation of teachers and their
technological training.

We must not forget that the native digitals know how to use technology better than
the digital immigrant, who had to face this big change and must learn immediately to
be able to carry out their classes in the best way. If memory does not fail, it must be
remembered that each transformation entails collateral damage, sacrifices, and moments
of uncertainty and discomfort. That is, learn from scratch, without fearing the challenges
that are present, teachers through training have gradually learned or improved their
technical skills and abilities, through programs, web pages, resources, and digital tools.
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Gamification is a great opportunity to take advantage of the education field andmake
it the central role in education, understanding that knowledge is adapted to the process
of the game, with the aim of motivating the student, improving their concentration,
participation, academic performance, and their motivation [7] understands gamification
as a didactic strategy that incorporates the game in the teaching process, not so much as
the game itself, but rather its mechanics, narratives, and rewards, expressed in a way that
monotonous activities are innovated. Harus and Fox (2015) cited by [1] mention that
gamification can establish direct links between the student and the content to be learned,
based on a different perspective, with the aim of effectively understanding knowledge
and improving skills and abilities. in the student.

Gamification provides students with the necessary resources for them to participate
in the creation of their learning community, gives them freedom, and allows them to
learn from mistakes in pleasant learning environments [8]. This does not mean that the
scores are dropped, on the contrary, the students develop a spirit of healthy competition,
and teamwork and are also motivated by knowing that by completing the activities they
will obtain small rewards and a score that measures their effort and dedication.

Since the beginning, the internet has presented constant changes and improvements.
In the history of communication, decades ago the only way that existed for digital
communication was the telegraph. It was invented in 1840 and used electrical signals
that communicated a point of origin and destination, through Morse code. Years passed
and people considered generating something that could connect in real-time to several
places at the same time, in this way little by little what is now known as the internet was
created. In 1980, computers were already being developed experimentally giving way
to a phenomenon known as email, which was very useful for communication.

Web 2.0 arrived and allowed us to access information in a globalized way, however,
it did not allow us to interact with it. Therefore, in Web 3.0, not only access to infor-
mation was easy, but also its manipulation in real-time, thus interacting with various
people regardless of geographic profile. The semantic web, in a nutshell, is understood
as the instruction of languages and procedures, which generate or allow the user to be
offered a personalized interface.Web 3.0 already allows intelligent search, based on user
preferences, linked to the needs and characteristics of the individual. Social networks are
increasing, allowing real-time communication among people all over the world, Face-
book, WhatsApp, Instagram, YouTube, Telegram, and Tik Tok, capture the attention of
millions of people in the world.

In simple words, academic performance falls on quantitative qualifications that a stu-
dent obtains; however [9] agrees that these numerical data should not only be analyzed
to classify a student as good, fair, or poor since there are several factors that can affect
low results. At present, academic performance takes a concept more in line with stu-
dent productivity, the fulfillment of educational objectives, and the quality of the result
obtained from the development of activities in class and at home (Fig. 1).

Among the factors that affect academic performance are exogenous and endogenous
factors, which express how both external and internal factors have a direct relationship
with the academic performance of students. In other words, the family, social, economic
situation will infer the results obtained by the student in his learning process. Hence
the importance of not only considering summative evaluations since they can generate
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Fig. 1. Exogenous and endogenous factors

erroneous results when evaluating knowledge. Likewise, the psychological factor, atti-
tudes, and skills of the student can redeem that their academic performance is not the
best in terms of punctuation since this goes hand in hand with the rhythms and styles of
learning [10].

Another factor that influences academic performance according toBravo et al. (2017)
is the importance of family expectations, that is, the family plays a fundamental role in
the learning process. The socioeconomic and cultural level, and reading habits, will have
a great impact on the students. If the child does not perceive that reading is important, it
will be difficult for him to generate a reading habit. Contrary to homes inwhich reading is
encouraged in participation in recreational activities, organizing family nights of games
such as chess, sudoku, and word search, among others.

Certainly, when implementing web 3.0 tools for virtual education, the teacher
becomes a guide, overseeing investigating, planning, and executing various activities
that consolidate student learning. Likewise, it contributes to generating self-learning
skills, motivation, commitment, opting for a playful character, becoming an active sub-
ject committed to their comprehensive training to stimulate the construction of basic
knowledge in a playful and recreational way in the various subjects of Basic General
Education [7].

With a descriptive approach [4] in his article “Autonomous work strategies for stu-
dents”, determines that implementing self-regulated autonomous and active learning
participation strategies in adaptable work environments allows the development of skills
and competencies of the student, strengthening interdisciplinarity in the construction
of their self-study. Based on a descriptive methodology using the survey technique, the
results indicate that the most used strategies are exam preparation, and intellectual con-
tent work, while the expansion strategy (exploration and construction of activities and
materials) is the least used. Executed by students. Therefore, it concludes that the teach-
ing performance in the face of this new perspective is not limited to the transmission of
content, but to expanding the ability of students to decipher the information, organize it,
create content, and improve their educational experience from key training actions and
motivational that benefits your academic profile.
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[11] in their article “Use of WhatsApp to improve autonomous learning in univer-
sity students”, points out that education in a globalized and interrelated world to ICT
(Information and Communication Technologies) allows the creation of flexible training
spaces, the transmission of content synchronously and asynchronously between teacher
- students. Furthermore, it states that the use of the application is frequent because it
enables the learner and educator to establish new forms of educational tutorials, access to
literature, effective and rapid communication, resolution of doubts, active and participa-
tory methodology outside the classroom, and optimizing individual work. It concludes
that the use of WhatsApp does contribute to the autonomous learning of students as a
compliment and/or educational strategy to deploy the capacity for self-regulation, self-
learning, metacognition, and use of tools or technological resources according to their
needs to face their training process in an integral and holistic way.

3 Methodology

The research is experimental-exploratory. Experimental because the use of the Nearpod
platform was applied to the academic performance of university students in the Tourism
career of the Technical University of Ambato, for this the pre-test was carried out with
the structured questionnaire of the research project; then the TAM model was applied,
whichmade it possible to measure the degree of satisfaction with the use of the resources
created in Nearpod, the same ones that were used in virtual classes due to the COVID-19
Pandemic. It is exploratory because it allowed the Nearpod study to be carried out as
a gamification resource by investigating and identifying the particularities of the study
variables, knowing their causes and effects using effective techniques for collecting
information.

The surveywas used as a research technique basedonquestions linked to the research.
The questionnaire as a research instrument was structured by 24 questions classified

as:

• 5 sociodemographic questions
• 17 questions on a Likert scale
• 2 dichotomous questions

The instrument was of great help in collecting accurate and real data and information
since it allowed possible conclusions to be drawn from the results obtained with their
corresponding analysis and interpretation.

We worked with a parts approach: quantitative through the processing of statistical
information, frequencies, and percentages through the application of two instruments:
a questionnaire structured as a diagnostic test and the TAM model, to subsequently
obtain the qualitative part on the perceptions of measure the degree of acceptance and/or
satisfaction of the use of web 3.0 tools focused on the autonomous work of students in
the subject of Social Studies.
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3.1 ADDIE Methodology

The ADDIE methodology is an alternative to educational planning of a generic and
flexible nature that allows managing not only the design and development of thematic
units or subjects from the virtual world but also the evaluation of the implementation to
continuously improve its efficiency and effectiveness. The basic objective of its appli-
cation is to create interactive educational experiences and environments that promote
the acquisition of skills and the production of educational skills. ADDIE consists of 5
phases:

Analysis. This first phase of analysis of the ADDIE methodology was carried out
in Tourism Career at the Technical University of Ambato through the application of
a structured survey of 24 questions carried out in Google Forms, with the purpose of
knowing the current situation on the use ofweb3.0 tools focused on the autonomouswork
of students, for this the population that was taken into consideration for the application
of the survey is 68 students.

Design. In the design phase, a sketch of the author’s resources for the collaborative
and autonomous work of the students was made, as stated in the objective which points
out the development of web 3.0 tools. Within each tool, there are creative and innovative
activities based on improving academic performance.

Development. For the development of the presentation, the Nearpod gamification
tool was used by clicking on the following connection link: https://nearpod.com or you
can also type the word Nearpod in the Google search engine and select the first option,
where the following window appears as shown in Fig. 2.

Fig. 2. Nearpod platform

Once the presentation has been prepared, the namemust be entered and click on save
and exit Fig. 2 or, at the same time, the presentation can be viewed as students, which
allows them to see how it will be observed when working live.

https://nearpod.com
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Fig. 3. Upload presentation

The presentation is ready to be shared with the students (Fig. 3).

Fig. 4. Live presentation

Implementation. At this stage, Nearpod was applied as a gamification tool for the
students, making use of the previously designed presentation. To access the Nearpod
platform, the student only needs to have internet access and the code or connection link,
which is obtained. By placing the cursor over the presentation, choosing the option to
participate live, click on copy code or link and send to theMicrosoft Teams chat, without
the need to project the screen, the student can view the presentation Fig. 4.
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Fig. 5. Evaluation

Evaluation. To determine the results of the experimentation process, the Techno-
logical Acceptance Model known as TAM was applied, which is based on a structured
questionnaire that contains 14 questions on the Likert scale, which are supported by
the utility factor UP and ease of use FUP which allows measuring the degree of user
acceptance before the implementation of new technology; through the use of the Google
Form, the information was collected that allowed determining the degree of perception,
acceptance, or rejection that the student has after the use of Nearpod as a gamification
tool in virtual classes (Fig. 5).

4 Results

The results obtained from the application of the TAMmodel to 30 students of the Tourism
career at Technical University of Ambato are presented to analyze and interpret if the
resources developed in the Nearpod platform during virtual classes were beneficial,
interesting, entertaining, and contributed significantly to academic performance.

1. Using Web 3.0 Tools Allows Me to Get My Work Done Faster

Table 1. Use of web 3.0 tools

Variable Frequency Percentage

Strongly disagree 0 0,0

Disagree 0 0,0

Neither agree or disagree 5 16,7

Agree 15 50,0

Strongly agree 10 33,3

Total 30 100
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Of the total number of students surveyed, 50% state that they agree that gamification
tools allow work to be done faster, 33.3% totally agree and 16.7% mention that they are
undecided, giving a total of 100% corresponding to 30 students, so it can be ensured
that the Nearpod tool helps in a favorable way to carry out activities and facilitate their
solution.

2. How Important is the Use of Gamification Tools in Academic Performance?

Table 2. Importance of gamification tools

Variable Frequency Percentage

Without importance 0 0,0

Of little importance 0 0,0

moderately important 0 0,0

Important 3 10

Very important 27 90

Total 30 100

90% of the population state that the use of gamification tools in academic perfor-
mance is very important and 10%mention that it is important; giving a total of 100% that
corresponds to 30 students, so it can be ensured that for the teaching-learning process
these tools improve the transmission of content and improve student participation.

3. Consider that the Use of Gamification Tools in Collaborative Learning is:

Table 3. Use of web 3.0 tools

Variable Frequency Percentage

It is a determine factor in student learning 22 73,33

It is a fashion, due to the technological age in which we live 0 0,0

It is an alternative support tool for teaching the various contents 8 26,67

It is a totally expendable tool 0 0,0

It is an alternative that does not necessarily influence student learning 0 0,0

Facilitates group work, collaboration, and inclusion with your students 0 0,0

Reduces time and resources 0 0,0

Helps search information faster 0 0,0

Total 30 100

Of the total number of students surveyed, 73.33% state that gamification tools are
an alternative support tool for teaching the various contents, 26.67% affirm that it is
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a determining factor in student learning; giving a total of 100% corresponding to 30
students, so it can be ensured that the use of gamified tools facilitates the teaching of
content, providing alternative support to the teaching methodology.

The calculation of statistic that is used to verify the hypothesis established in the
research is Kolmogorov Smirnov, which measures the tendency that exists between
experimentation and satisfaction with the use of technology, the same that allows for
improving student performance (Tables 1, 2 and 3).

Table 4. Hypothesis verification

Kolmogorov-Smirnov test for one sample

The use of
technological
tools in virtual
classes is better

In general, I
find these
tools to be
useful

The use of
web 30 and
gamification
tools allows

I feel satisfied
at the time of
carrying out
activities

N 30 30 30 30

Normal range Media 3,97 4,17 4,03 4,03

Standard
deviation

,890 ,747 ,999 ,964

Differences
more extreme

Absolute ,315 ,278 ,320 ,286

Positive ,218 ,255 ,180 ,180

Negative -,315 -,278 -,320 -,286

Z de Kolmogorov-Smirnov 1,725 1,525 1,753 1,568

Sig. Asintót. (bilateral) ,005 ,019 ,004 ,015

a. Contrast distribution is normal
b. Calculated from data

The Kolmogorov Smirnov statistic applied to the 4 most representative questions
determines the p value, giving the following results as shown in Table 4, therefore, the p
value of each question is less than 0.05, therefore the result is verified rejecting the null
hypothesis and accepting the alternative hypothesis, verifying that the Nearpod platform
improves the performance of students in virtual classes of university students.

5 Conclusions

Gamification-based tools havemodified the educational process,making itmore creative,
practical and, above all, participatory, becoming the teacher’s best ally, as they are known
as theweb of time and space that allows organizing the search for content and information
through connections between the web and the real world.

From its immersion in education, it has been shown that it contributes to the
autonomous work of the student based on criteria of self-discipline, self-regulation and
self-management of their own actions and procedures, in such a way that they develop



132 S. Armas-Arias et al.

critical, reflective, technological, and become an innovative being capable of working
independently with the help and application of ICT.

The implementation of web 3.0 tools to enhance academic performance in the edu-
cational field is relevant because when developing activities, workshops, and extracur-
ricular work based on tools and/or digital environments, a new teaching and learning
concept is created where motivation is encouraged. And creativity of the learner, in
addition to giving way to work proactively, independently, guided by their curiosity for
learning from a framework of flexibility and versatility that allows overcoming barriers
of structure and pre-established form.
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Abstract. This article presents the experience of a meaningful learning pro-
posal through the Classcraft platform with interactive activities for 20 students
with unfinished upper basic schooling from Hispano America School about first-
grade inequalities. It has as its main objective the implementation of gamifica-
tion resources for the strengthening of meaningful learning of mathematics, this
study is quasi-experimental research with a descriptive scope and quantitative
approach. The instruments applied were the questionnaire (pretest and posttest)
and the survey that was applied through the TAM model to know the degree of
technological acceptance of the students, for which 4 objective questions were
analyzed to know the effectiveness, usefulness, ease, and satisfaction of using
technological tools to achieve meaningful learning in mathematics. The results of
this research are favorable in the learning ofmathematics, evenmore so in students
with unfinished schooling since they can improve their academic performance by
using gamification tools, which are available all the time so that their performance
improves.

Keywords: TAC · Gamification · Web 3.0 tools · Virtual Education · Unfinished
Schooling · Meaningful Learning

1 Introduction

Technological progress has been involved in all fields and education is no exception,
in the educational context there is the Learning and Knowledge Technologies (LKT),
which have become extremely important with the forced insertion of technology virtual
education. Online education has led the teacher and student to seek ways and strategies
for better learning, and with the insertion of TAC, gamification is used to help students
maintain interest in mathematics and achieve meaningful learning.

Gamification is constituted as the implementation of games in a context that is not
a game to stimulate the acquisition of knowledge, it is a topic that is studied a lot today
since the students’ lack of interest is evident, this resource is very useful for application
in class, which can be virtual or face-to-face [1].
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Achieving meaningful learning through gamification in any area is a challenge for
the community in the educational context, it is for this situation to concisely understand
the process to achieve it, to speak of meaningful learning is to involve the students as
the main author who must have the full predisposition followed by the content taught
by the teacher. Ausubel’s theory [2] states that this training precedes the constructive
integration of thoughts, feelings, and actions, which directs human enrichment, forges a
feeling of satisfaction and increases the disposition for the acquisition of new knowledge.

Mathematics has always been a challenge to keep students’ attention. For this reason,
implementing game strategies in the educational field is necessary to obtain enriching
results. One of the tools that has contributed to the implementation of gamification in the
educational field is Classcraft. This is constituted as an online educational tool that allows
to gamify the classroom and gives role-playing overtones to the learning experience, it
is the central part of the educational proposal exposed in this article [3].

The implementation of Genially within this educational tool is an addition to
strengthen knowledge and stimulate learning, this tool allows us to generate interac-
tive digital content without programming and without design knowledge, it has a wide
section of templates that helps us to create quality content.

Another resource that is added to gamification is Nearpod, which is constituted as
a multiplatform student participation website that entertains students with interactive
activities, connecting them through collaborative discussions and offering an instant
view of their learning [4].

1.1 Unfinished Schooling

The current situation regarding student desertion is still evident in Ecuador where 5.4
million people have unfinished schooling. Of this total, 2.9 million have not completed
higher basic education and 965,000 high school [5]. The lack of resources and other
factors have led those students to integrate into institutions in order to complete their
studies and have access to a better quality of working life. Hence the need to integrate
LKTs into virtual and face-to-face education to help the academic process continue.

During pandemics, the integration of technology has favored the education of stu-
dents with unfinished schooling, this has led teachers to use this advance to further
enrich the content that is taught to students, with this comes the proposal of integrating
interactive activities immersed in a gamification [6].

1.2 How Will Gamification Be Applied?

The gamification was developed in the classcraft platform, which helps to organize
consecutive content asmissions, it integrates the students in the gamewith a personalized
avatar that will accompany them throughout the teaching-learning process, and resources
are integrated within it interactive created in Genially and Nearpod that helped in the
motivation of the students [7].



Gamification in the Development of Meaningful Mathematics Learning 135

The game was about first-grade inequalities which respond to the learning objective
of the Ministry of Education. Once the subject was presented, the teachers provide the
profile sheet to each student for their registration on the platform. Therefore the teacher
will guide the entire process and each of themissions and activities to be developedwithin
them in order to acquire knowledge and reach a final evaluation that allows knowing the
level of assimilation of the contents.

2 State of the Art

LKTs have been included in recent years in academic training, resulting in favor of
students, since they prefer to search for information using their mobile devices, leaving
aside visits to libraries. According to [8], it is necessary to talk about TACs as dynamic
pedagogical use to guarantee the teaching-learning process and the construction of new
knowledge. This will allow teachers to maintain the attention of their students, who will
work on the development of understanding in a comfortable way.

According to [9] for the correct use of ICT-LKT in face-to-face or virtual classes,
it is necessary to consider the domain of teachers, students and family members who
are part of the educational field. The teacher as a learning guide shows lack of training
on tools and theoretical knowledge that help develop inclusive pedagogical practices in
the classroom [10]. Therefore, training is the primary link to acquiring technological
competence and understanding the educational process of their environment, this can be
evidenced in the acquisition of mobile phones by many people, the same that cannot be
verified if they use these devices as educational support.

In the study carried out by [11] the implementation of the gamified resource in the
classcraft platform in the area of language and literature is evidenced. It uses this tool
that acts as a background for students to immerse themselves in the reality of gamified
learning, themain objective is to facilitate the acquisition of basic English grammarwhen
using Classcraft platform and motivate students with gamification strategies, resulting
in significant learning that also enhances group work.

In the work by [12], entitled gamification and game-based learning, a compilation
of platforms and tools are presented that help improves game-based learning of geology
by making academic content attractive and motivating for students. It reflects the strong
intervention of emotions as a fundamental part to attract the attention of students.

[13] carried out a study entitled Gamification tools: effect on meaningful learning,
engagement and student stress. Its purpose is to examine the perception of university
students, in the results is found that the students perceive that the use of gamification
tools has allowed them to achieve significant learning since the average values obtained
in the different indicators have exceeded bymore than 80% of students, obtaining grades
greater than 8. This dictates that the resource implemented by teachers is innovative for
immersion in classes.

2.1 Gamification

According to [14] in their work Gamification to encourage the activation of students in
their learning point out that it is an active strategy to motivate students. It makes the
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study of several works of literature that show the experiences put to the test, obtain-
ing, as a result, the action of learning through gamified activities taking into account
sociodemographic indicators that do not affect the objective achieved.

2.2 Web 3.0 Tools

The integration of web 3.0 tools continues to take ownership and gain strength, which is
why it has become a necessity and not an option [15] in research on 3.0 creative writing
websites for high school students of the third year of Basic General Education. They
use the website JIMDO platform based on 3.0 technology for the students of the “Maria
Troncatti" School and thus improve writing through virtual interactivity. In the result
evidence is reflected of the proper use in the participation of ICT within the teaching-
learning process, as well as the access to technological resources of both students and
the teacher could be evidenced.

For the construction of web resources, the use of ICT is essential, the same as in
the field of mathematics has been more useful in recent times since this area presents
a greater degree of difficulty due to the concepts and procedures, the same ones that
require practice, and technology contributes in this aspect thanks to interactive activities
[15]. Research on ICT in the Development of Mathematical Competencies in Virtual
University Education shows the achievement of mathematical skills acquired in training,
using software such as Winplot, Derive, Matlab, Maple, GeoGebra that help to calculate
symbols and complex numbers, through which you can learn thanks to its strength to
show mathematical procedures in detail [16].

The creation of gamified activities does not guarantee the development ofmeaningful
learning (SA) of mathematics, although it is known that this area has been cataloged
as one of those that present the greatest confusion of understanding on the part of the
apprentices at the different levels of education. According to [17] in their work on the
paradigmatic complexity inmeaningful learning ofmathematics, they value the scientific
evidence found regarding the AS of mathematics and its structure from the paradigm of
confusion Therefore, it is concluded that it is necessary to use educational strategies to
reduce the difficulty of understanding [18].

2.3 Unfinished Schooling

Just as the intervention of gamification in meaningful learning is known, it should be
seen how influential the proposal is, taking into account the flexibility, availability and
learning styles of students with unfinished schooling [2]. In this way [7] carried out
research entitled “The employment of duolingo app for the oral production of the English
language for adult learners with unfinished schooling of 10th level EGB.” Its objective is
to determine the applicability of Duolingo App in the development of audio-verbal skills
in adult students with unfinished schooling through pre and post-tests which helped to
demonstrate that Duolingo, a gamification app, allowed improving oral production of
the English language. According to this work, the positive aspect of including gamified
activities in work on unfinished schooling is evident.
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2.4 Virtual Education

The virtual education established at the time of COVID 19 brought with it positive and
negative aspects, amongwhich the forced adaptation to the technological age of all people
must be highlighted, and students with unfinished schooling have strengthened their
learning through this virtuality. According to [3], in hiswork on "Virtualized education in
critical thinking for people with unfinished schooling at Everest School in the Riobamba
canton". He highlights the good development of virtual training not only in a specific
area since, thanks to this technology, but students also have the facility to access their
educational files from anywhere in the world at any time of the day, in addition, to
learning autonomy in decision-making helps to strengthen the critical aspect of learning
[9].

3 Methodology

For the innovative proposal, the Classcraft platform was selected, which helped with
the participation of 20 students with unfinished schooling belonging to the upper basic
education level of the Hispano America School, the topic worked on was first-grade
inequalities, the class objective was to solve and graph inequalities of the first degree.
The same one that led to gamification requiring the use of interactive activities carried out
in Genially and Nearpod, also relying on the Symbolab website to verify mathematical
processes and results (Fig. 1).

3.1 Gamification Proposal

Fig. 1. Classcraft teacher profile

Once the theme, objectives and class activities have been considered, the gamified pro-
posal called “The power of inequalities” is developed, which is divided into three stages
of activities with a total time of 70 min described below (Table 1):
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Table 1. Lesson plan

Stage Description Activities

Beginning 15 min The activity begins with a warm-up
activity, then the introduction and
registration of the participants on the
Classcraft are done on the platform

From Havana a ship arrives full of:
They must repeat and mention an
object from a group and so the next
one will mention the one they listen
to plus the one they add

Procedure 40 min We entered to work on the different
missions, each with a score of 200,
which in the end will show 1000
points, which is equivalent to a
rating of 10 points:
Mission 1: “THE BEGINNING OF
POWER”
Mission 2: “STRENGTHENING
THE MIND”
Mission 3: “AN UNKNOWN
ENCOUNTER”
Mission 4: “SOURCE OF POWER”
Mission 5: “GETTING THE
POWER”

Genially: content about inequalities
Nearpod: Inequalities Symbology
Pairing
Genially: content about first-degree
inequalities
Nearpod: canvas activity to solve an
exercise
Symbolab: to verify the
mathematical procedure

Evaluation 15 min The gamified evaluation is
developed on the Nearpod platform

Nearpod: final test to know the
simulation level of knowledge

For the development of this activity, mobile technology was used through the Google
Chromebrowser,which facilitates internet access provided by the educational institution.
For amore optimal result, students are required to use a computerwhere they canmonitor
their progress.

3.2 Type of Research

This research has a descriptive scope, it is based on a quasi-experimental type, since the
purpose is to implement the proposal regarding the search for theoretical information
of each of the variables of a group and is based on a quantitative model which helps to
collect and analyze of statistical data to obtain the results.

The techniques for collecting information were the survey and the instrument, a
questionnaire structured by 10 multiple-choice questions with the contents established
in the Ministry of Education for the respective level of the area of mathematics and
additional, an instrument validated on the model was used. TAM based on 15 questions
on the Likert scale. The study sample was 20 students from the quasi-experimental
group.



Gamification in the Development of Meaningful Mathematics Learning 139

4 Results

Once the survey was applied to the 20 students with unfinished schooling at the upper
basic level, the following results were obtained:

There was a total of 20 students in the socialization, amongwhich 12 are womenwho
represent 60%, and 40% who incorporate the remaining 8 men. The ages of the students
vary between 21 and 40 years, the same one that has an average age of 32.15 years.

4.1 Analysis of the Evaluation Questionnaire

The applied questionnaire consists of 10 questions, of which 4 of the most relevant have
been selected to analyze the average response of the classroom.

Question 1: Theoretical Knowledge (Table 2)

Table 2. What is inequality?

Answer Answer: It is inequality between unknowns and numbers
related by arithmetic operations

Instrument Pretest Postest

Wrong answer 12 0

Right answer 8 20

Average 4 10

According to the correct answers obtained in the pretest and in the post-test of the
experimental population, the following resultswere obtained. In the diagnostic test for the
20 students, 12 of them representing 60% of the sample answered incorrectly obtaining
a grade equal to 0, the other 40% are 8 remaining students had a note of 10 points for
the correct answers, giving an average in the pretest of 4 points. After having applied the
experimentation of the Classcraft tool, the following qualifications of the question were
obtained, of the total of 20 collegiates, 100% of the population improved their learning
by obtaining a perfect qualification in the question regarding the theoretical introduction,
this after having interacted with the activities reflected in the gamification.

In conclusion, all of the students in this question improved their knowledge using the
gamified tool on the Classcraft web platform, obtaining a general average of 10 points
in the theoretical knowledge question.
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Question 2: Theoretical Knowldege (Table 3)

Table 3. Question 2 Analysis -questionnaire

Question Question 2: Complete the concept of first-degree
inequality? The ______________ of the first degree are
those whose _____________, in this case unique, has an
exponent

Instrument Pretest Postest

Wrong answer 9 0

Right answer 11 20

Average 5,5 10

During the pretest of this question the following results were obtained, of the total
of 20 students, 9 representing 45% of the population answered incorrectly, whose rating
is 0 and the remaining 55%, which are the 11 students, answered satisfactorily to the
question with a grade of 10, thus giving a general average of the pretest 5.5 points. Once
the gamification was socialized, in the results of the post-test it was possible to observe
that 100% of the students who are 20 responded satisfactorily, which implies that the
theoretical knowledge has been provided and acquired efficiently by the students.

The outcome of this question shows that the classcraft gamification resource and the
interactive activities help the absorption of knowledge.

Question 3: Practical Knowledge (Table 4)

Table 4. Cost of using agroforestry agricultural medicines in

Instrument Pretest Postest

Wrong answer 12 0

Right answer 8 20

Average 4 10

Once the diagnostic test (pretest)was carried out, the following resultswere obtained:
Of the 20 students, 12 of them who represent 60% of the population have answered
incorrectly and obtained a grade equal to 0, while 40% that are 8 students got 10 points
by responding correctly, giving, the total average of 4 points. After the presentation of
the classcraft web platformwith interactive resources, progress was observed in the post-
test carried out, in which a total of 20 students, which is 100% of the sample, obtained
a perfect average of 10 points to recognize the order to follow to solve exercises on
first-degree inequality.
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This allows recognition of the importance of applying a gamification resource in the
area ofmathematics since they came to recognize the detailed process for the construction
and solution of exercises.

Question 4: Practical Knowledge (Table 5)

Table 5. Practical knowledge

Question Question 4: Develop the first-degree inequality exercise
(7x + 5 < 2x−10) and select your result

Answer Answer: X < −3: (−∞, −3)

Instrument Pretest Postest

Wrong answer 11 1

Right answer 9 19

Average 4.5 9.5

After having carried out the pretest, within this question the following results were
obtained: 11 students representing 55% of the sample answered incorrectly and obtained
a score of 0 points, on the contrary, 9 students who are 45% of the population responded
satisfactorily to the question, reaching a total of 10 points, this gives an average of 4.5
points. Therefore, the gamified proposal is presented in classcraft with the intervention
of interactive activities in which 95% of the population, which are 19 students, carry out
the exercise correctly and 5%, which represents a student, do not manage to answer it.

In conclusion, the gamified resource contributes significantly to educational progress
since a large percentage of the population satisfactorily develops first-degree inequalities
exercises.

4.2 Analysis of the TAM Model

Question 1: Meaningful Learning (Table 6)

Table 6. Table 1. Question 1 analysis - survey

[The use of web 3.0 tools (platforms with interaction) allows me to carry out my work more
quickly]

1 Extremely satisfied 19

2 Satisfied 1

3 Neither satisfied nor dissatisfied 0

4 Dissatisfied 0

5 Extremely dissatisfied 0
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According to the question: The use of web 3.0 tools (platforms with interaction)
allows carrying work out faster. 19 students representing 95% of the population consider
it highly satisfactory, ruling out the complexity that exists in the use of content in web
3.0 tools in class. A student who represents 5% states that these tools are satisfactory to
get the job done quickly.

Question 3: Gamification (Table 7)

Table 7. Table 2. Question 3 analysis- survey

[Learning to use gamification and technological tools is easy for me.]

1 Extremely satisfied 19

2 Satisfied 1

3 Neither satisfied nor dissatisfied 0

4 Dissatisfied 0

5 Extremely dissatisfied 0

In the following question: Learning to use the gamification and technological tools
is easy for me, where 95% of the population, which is the total of 19 students, express
highly satisfactorily results the ease of learning with gamified activities. On the other
hand, the 5% that corresponds to 1 student shows the degree of satisfaction with the
gamified interactive activities in classcraft.

Question 4: Gamification (Table 8).

Table 8. Question 4 analysis- survey

13 [I have felt satisfied when carrying out activities with web 3.0 tools (platform with
interaction) or gamification]

1 Extremely satisfied 17

2 Satisfied 3

3 Neither satisfied nor dissatisfied 0

4 Dissatisfied 0

5 Extremely dissatisfied 0

Finally, this question: I have felt satisfied when carrying out activities with web 3.0
tools (platform with interaction) or gamification, where 17 students, which is 85% of the
population, show relevant results in highly satisfactory work with activities interactive
gamified, therefore, the remaining 15% that represent 3 students satisfactorily show the
degree of interest in manipulating it, motivating learning.
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4.3 Hypothesis Verification

Logic Model
Gamification contributes to the development of meaningful learning of mathematics for
students with unfinished upper basic education from Hispano America School.

Null Hypothesis
Gamification does NOT contribute to the development of meaningful learning of math-
ematics for students with unfinished upper basic education from Hispano America
School.

5 Conclusion

The Classcraft web resource used for the development of the gamified class turns out to
be efficient due to the scenarios it reflects that obtains a plus thanks to the integration
of interactive activities designed in Genially and Nearpod, where it is shown that its
realization and progress in the different missions are highly effective in dynamizing the
class. This could be evidenced thanks to the diagnostic test (pretest) and evaluative test
(Post-test) whose averages are 4.5 and 9.8 respectively, this after analyzing 4 objec-
tive questions that help strengthen the learning of theoretical and practical knowledge
about first-degree inequalities. The different interactive activities inserted in Classcraft
motivate students thanks to its competitive game interface in which students immerse
themselves to acquire their knowledge during class.

The TAM model has helped to recognize the results obtained according to the
research data, the efficacy, usefulness, ease, and satisfaction that the gamification pro-
posal has had to strengthen the meaningful learning of mathematics. This is evidenced
by a large number of responses inclined towards the high level of satisfaction obtained
after applying the survey instrument. This was obtained after analyzing 4 of the 15 objec-
tive questions that helped to recognize the level of learning through the effectiveness in
terms of content presented in the resource, ease of maneuvering activities, usefulness to
present in the classroom and the satisfaction of the students when manipulating it.

The proposal was implemented correctly since there was a stable internet connection
through a point established by the teacher, to which the students do not have free access,
all the members were able to use their smartphones to develop each gamified activity. In
addition, relevant results were obtained through observation, since the students reflected
satisfaction when using the gamified resource, which was presented as a game at the
beginning of the classes. Furthermore, some of the students became familiar with the
environment thanks to their player history in the fire-fire app, which looks similar in the
game environment.

In this way, it is concluded that the students of the Hispanic America School see
it as an innovative process when making use of gamified and interactive resources, by
increasing their participation in a dynamic way, thus promoting meaningful learning.
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Abstract. The article aims to analyze how students, when putting statistical
knowledge into practice, can formulate problems applied to games of chance that
involve probabilities, as a teaching strategy to promote constructivist learning. The
strategy of creating practical spaces with applied problems tries to collect student
experiences and the results show students’ understanding of basic concepts of
statistics.

Keywords: Gambling · Probability · Automotive statistics · Problem setting

1 Introduction

The statistics dictated to university students have several problems. One of them is that
the basic concept of probability lacks practical sense for them, although it is true that in
an introductory course it is not intended to turn them into experts, if it is to get them to
apply statistics in real-world situations. (Garfield et al. 2000).

The definition we obtain of probability by students who have already taken the
subject is not satisfactory, considering it a sufficient reason to propose a strategy that
contextualizes statistical concepts, Díaz and Hernández (2002) point out that statistics
and their teaching does not work with day-to-day situations and that it leaves aside
logical reasoning to focus on merely theoretical concepts.

The new approaches to the teaching of mathematics and mainly statistics emphasize
proposals based on concepts such as chance that is associated with probability. Penalva
(2010) mentions that problem-solving and the resolution process allow the student to
abstract knowledge by himself by promoting the learning of statistics through clear
concepts of probability.

Students are not clear about the concepts of probability or their practical application,
which makes it more difficult to enter the learning process (Batanero 2013a). There
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is research that emphasizes the lack of formality with which students carry the con-
cepts of statistics and the little rigor with which they perform calculations related to the
probability of an event (Díaz and Hernández 2002; Batanero 2013a; Jones 2007).

Conceptual Framework
The analysis of mathematical thinking and mainly the one that involves the probabilities
and randomness of events has been developed by several researchers since the 50s by
Piaget and Inhelder (1951) where they identify the stages of knowledge according to
the age of the students, although it is true that it does not correspond to an investigation
purely of the teaching of probabilities if it has allowed to expand the investigations.

Education in probabilities can be taken to a practical field with the use of meaningful
and constructivist learning techniques that promotes in students the development of
skills Díaz (2002), in this case the proposal of “Automotive roulette”, aims to give the
concept of probability a physical space where it can be applied; during recent research
the implementation of basic theories of gambling and randomness to the teaching of
probabilities have generated important proposals in the field of teaching statistics Jones
(2007).

According to Batanero (2013b) in the article Understanding probability in chil-
dren, it states that the basis for acquiring probability knowledge in the classroom is
through games of chance that promote mathematical thinking and therefore the intuitive
acquisition of knowledge applied to real situations, that is, contextualized knowledge.

Malaspina (2013) promotes the creation of problems as a strategy to acquire knowl-
edge, two types are mentioned; the one that allows a new problem to be formulated from
a known one and the one that is formulated from a given situation.

According to UNESCO (2017) it indicates that within the Sustainable Development
Goals (SDGs) is a quality education and education for sustainable development (ESD),
and mentions that education given to students of any level can and should contribute to
a vision of development and provides a general guide for all educators to contribute to
this end.

It is for this reason that Alsina and Vásquez (2020) mention that it is important that
all citizens have resources and strategies within the statistical and probabilistic field.
Creating tools that allow decisions to be made in situations where there is uncertainty
and data that are relevant in daily life.

2 Materials and Methods

The article that is presented investigates aspects of the approach and resolution of prob-
lems posed by the Department of Exact Sciences to a group of university students of
the Automotive Engineering career of the “Universidad de las Fuerzas Armadas ESPE”
headquarters Latacunga, focused on the analysis of probabilities using a problem already
known that is the game of roulette, but modifying it to promote the use of automotive
tools such as dice and nuts.

The teacher in charge of the subject of statistics, as a final project proposed to the
students the creation of a practical problem where the concept of probability, o that
after its application they can exchange experiences related to the intuitive perception of
probability and the real one.
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Fig. 1. 2nd fair of exact sciences.

In classes the teacher explained the operation and probability applied to various
games of chance and situations of daily life.

2.1 Automotive Roulette

After carrying out the evaluation of the projects, the selected work was the one entitled
“Automotive Roulette” that participated in the Second Fair of Exact Sciences organized
by the institution.

The game of Automotive Roulette is about appraising dice, you have thirteen nuts
and thirteen nuts remover with their respective measurements, roulette with divisions
from 1 to 16; to start the player spins the roulette and must obtain as a result an even
number to participate, if that is the case, he chooses a nut of thirteen available and tries
to match it with the corresponding nut remover in terms of measure with which the
participant wins the game.

Figure 1 shows the finished project with the roulette options with the thirteen nuts
and thirteen nuts remover to be able to cup them and win the game (Fig. 2).

2.2 Statistics and Probabilities

The problem posed in class answered the following question: What is the probability of
obtaining an even number in the game of roulette, the students manage to modify the
problem posed and now the game is divided into two moments, that of participating (A)
and that of winning the game (B).

2.3 Calculation

The game of Automotive Roulette now raises the question: What is the possibility to
participate and win the game, the probability calculation is shown below:

P(A ∪ B) = P(A) + P(B) − P(A ∩ B) (1)
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Fig. 2. Automotive Roulette. It has 13 Nuts remover socket located at the top of the box, 13 nuts
in the inner of the box, 16 divisions with numbers.

P(A) = Probability to participate

PA = even numbers

total of numbers
(2)
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When pretending to solve the question of participating and winning in the game
of Automotive Roulette, it is necessary to apply the general rule of addition (1) for
probabilities; where the classical probability P(A) of success or failure is used, that is,
the possibility that when turning the roulette wheel the number obtained is even, P(B)
corresponds to the possibility that when pricing the dice in the nuts a success is obtained
and P(AUB) corresponds to the probability of intersection of independent events (3)
(Table 1).

Table 1. Table of probabilities

Probability Probability value

1. Probability of entering to the
game

P(A) = 1
2

2. Probability of winning P(B) = 1
13

3. Intersection of events P(A ∩ B) = 1
2

4. Probability of entering and
win

P(A ∪ B) = 1
13

2.4 Results and Discussion

The research presented in this article shows the project selected to participate in the
Second Fair of Exact Sciences organized at the Universidad de las Fuerzas Armadas
ESPE headquarters Latacunga, where they applied concepts of probability in the game
of automotive roulette identifying basic concepts of statistics.

The most important observation is that the concept of probability is contextualized
with a real and active problem, where both students of the subject and the general public
who visited the fair can participate, generating a teaching strategy that goes beyond the
classrooms.

By allowing students to choose and build their project, it fosters creativity, problem-
solving and the emergence of new questions, related not only to probability but also to
statistics and their application.

The methodological strategy of generating practical projects to exhibit at fairs in
order to demonstrate knowledge acquired throughout the semester is an advantage to
involve both students of the subject and the public.

According to the researchers cited throughout the article, the study of statistics must
be transformed from being formal to practical, with contextual elements that place the
student in both the mathematical field and the application, being an introductory course
to statistics is not intended to train experts, but levels of knowledge applied to the future.

By asking questions to problems raised or modified, they provide the student with
mathematical abilities that contribute to their learning and not only in the subject of
statistics.
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According to Arias et al. (2021), theymention that teachingwas affected by covid-19
restrictions. Time in which teachers had to develop newways of teaching so that learning
the concepts of statistics and probability made sense far beyond theoretical knowledge,
but rather practical.

Vásquez (2020), also mentions that an important aspect for teachers to consider is to
carry out tasks and activities that allow students of all ages, not only university students,
to identify solutions to statistical problems using tangible tools or based on software.

Allowing in this way that all the knowledge acquired is put into practice, and have a
greater impact on it, which is not only teaching but also a playful and relaxation activity
during COVID-19.

3 Conclusion

The creation of problems associated with mathematical concepts promotes a develop-
ment in the thinking of students and their way of seeing what surrounds in this particular
case the theory of probabilities, however and despite the efforts there is still more interac-
tion with real problems that promote in student’s real experiences of what really happens
in the mathematical world.

The objective of looking at mathematics as the problem solver and not the problem,
through practical exercises such as gambling and its application in statistics goes from
being an exercise to a learning experience, which according to research promotes the
constructivist learning that we need to develop critical students.

The game aims to demonstrate the importance of teaching probability and that this
serves tomake known that probabilistic reasoning is necessary to face chance in everyday
life and improve the intuitions of students.

Acknowledgements. Thanks to the teachers, students, classmates and friends who made the
development of this research possible.
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Abstract. This research performs a quantitative, descriptive and documental
study analyzing the following factors (i) preference (ii) perception (iii) textile
surface character-identification; through a vinyl thermo-transference finish com-
plying with an inclusive fashion approach for the visually impaired. In order to
achieve this process, a study case was performed at Universidad Técnica del Norte
with a group of visually impaired students. Data is gathered through a survey and
templates designed with letters, numbers, symbols, diverse shapes, braille writ-
ing, 4 types of textures and embossment thickness from 90, 110, 325 to 600 µ.
Application time fluctuates between 10–20 s at 155 °C.

Keywords: Thermo-transferable · Inclusive fashion · Touch

1 Introduction

History has defined fashion as an individual’s essence, a symbol of status, creed and sense
of belonging according to time and space [1, 2]. Clothing provides self-sufficiency but
at the same time, instills a series of inclusive and exclusive stereotypes [3]. Frequently,
clothing designed according to the wearer of clothing’s need not only should look good,
but also should conform to the body [4]. In this context, the designer has to potentialize
human diversity and residual capacities of the general public, that is to say those who
overcome “sensorial channels” shortcomings [5, 6].

Clothing has an intimate relationship with each individual, beyond being a necessity,
not to mention the visually impaired who represent an economically active population
increasingly getting inclusively involved in normal activities of society hence challenge
to design new products and services [7, 8]. At the beginning of the XVIII century,
clothing was tailor made by hand [9]; Today individuals with functional diversity have
access to required social benefits, including clothing.

Perhaps the concept of thinness and beauty is internalized differently among the
visually impaired since having a kind of disability, deficient memory and reasoning may
result in a hurdle in understanding space and environment. Such individuals may prefer
to remain in one place instead of going out and explore [10–12] therefore, a designed
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centered in the upper and lower part of the body and garment selection to form an outfit
is desired [13].

As inclusive fashion consolidates as a field of interest, new efforts like inclusive
fashion shows to increase and develop methods and tools that fulfill the need of this
interest group prove that participants help the development of proposed fashion col-
lections, methods and techniques applied to fashion design fulfilling requirements that
many fashion designers disregard [14, 15]. Although fashion companies focus on ful-
filling diverse segments of consumers, the need for studies and development regarding
the visually impaired is vital [16]. While there are “variables” and complex challenges
in this interest group, the approach of several research work is aimed to the visually
impaired environment and the development of gadgets and new technology according
to their needs [17, 18].

Although efforts are made to keep the designed closely linked to choice and prefer-
ence [19] it should be noted that firstly, products offered to the impairedmeet their expec-
tations, secondly that inclusive garments have information not affecting the attractiveness
of the garment or quality material [20].

Body senses have been extensively studied by psychologists, now it is being studied
by modern science [21]; eyesight is essential for human beings, but not indispensable;
the visual sensorial perception allows for the gathering, integration and data memo-
rizing in extremely limited time, while surface and texture causes stimuli, irregularity
turns into vibrations as touched by fingers traveling through two types of mechanorecep-
tors:Meissner and Paccini corpuscles signaling tactile-vibro signals perceiving minimal
changes in the surface of a particular element [22–24].

Braille reading system is a consequence ofLouis Braille’s ownblindness-the inventor
of this thefirst embossment approach translating alphabet visual environments into tactile
form [25]. Meeting the “criteria” for subjective and visual aspects of fashion such as
color and fabric combinations presents a challenge [15, 26].

Finally, with the development of this research, it is intended to establish the rela-
tionship between the type of relief and the ease of identification of patterns by people
with visual disabilities. This pursues a primary objective that is that improvements can
be granted in the degree of autonomy in the blind individual with the development of
products that stimulate perception by touch [16, 27, 28].

2 Materials and Methods

The methodology applied is focused on the case study consisting of a 13-visually dis-
abled student interview at Universidad Técnica del Norte (UTN), with the purpose of
establishing whether the vinyl thermo-transference high embossment finish may influ-
ence of information-recognition through haptics perception as well as the identification
of possible strengths so that the development of inclusive fashion textiles based on the
visually impaired is highly likely in the immediate future. The study center is in Ibarra
city, Ecuador geographical coordinates (0.37816764316765145, -78.12318267916226)
with 35undergraduate careers covering thenorthern area having a large influxof students.
(See Table 1).
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Table 1. Student population UTN

Academic period Female Masculine Total

September-February 2022 5757 5193 10950

2.1 Instrument Construction

Work Plan Outline—after getting feedback from the socialization project students,
questionnaire is generated with questions aimed to determine haptics perception levels.
Teamwork is comprised by 3 research professors, 2 technical professors and 3 students so
fieldwork has 4 pollsters.Workmaterial has: (i) printed forms (ii) 2 vinyl finishing-fabric
sampling kits (Figs. 1 and 2).

Requirements 

analysis

Start

Set research topic

Brainstorming for 

project

Socialization

Survey app

Analysis of data

Manufacture of vinyl 

textile finishing kits

Report makingResults presentationEnd

Survey designWorkplan

Fig. 1. Research work-plan diagram

Fig. 2. Research flowchart

A survey data-gathering instrument was created and denominated: “Manufactur-
ing of textile products based on inclusive fashion for the haptics perception analysis”.



Thermo-transferable Vinyl as High Embossment Textile 155

The document has 5 well-defined sections: a) Respondent profile b) visual impairment
information c) fabric preference d) texture and size perception) symbol recognition and
information by haptics perception. The instrument has Likert-scale type of questions
ranging from 1–5 (1 minimum level and 5 the best), close-ended YES/NO questions to
include open-ended varied questions.

Kit’s Design Based on Thermo-Transference for Haptics Perception. Kit A, (shown
in Fig. 3), is intended to determine the sensibility degree that a visually impaired indi-
vidual develops over time to the use of textiles, the respondent should strive to recog-
nize textile conditions such as softness or roughness, as for fabric density thinness or
thickness.

Fig. 3. Haptics perception Kits (kit A, B, C, D)

Textile substrate used for the preference are detailed in Table 2 aremade ofmaterials,
and knitting in the most common daily wear garment presentations.

Kit B has vinyl finishes. In the upper part there is a “heart” symbol in two sizes 1, 5 cm
and 3 cm., while in the lower part of the film there are vinyl thermo-transference finishes
in 4 presentations: 90-micron smooth, 110-micron smooth, 600-micron highly embossed
smooth finish and 325-micron, shinny-effect finish. This spreadsheet is intended to study
the degree of sensitivity by size, embossment and texture.

Perception by Size. Determines whether a shape is adhered to the knitting surface and
also enlightens the effects that size have on sensitivity degree and how it may influence
the information presented.

Embossment and Texture Perception- with the help of touch the visually impaired can
determine the type of vinyl adhered to a surface thus enhanced shape recognition.

Information Identification—Kit C has 3 geometric shapes rows, alphanumeric charac-
ters and symbols. A different type of finishing vinyl is assigned to each film intended to
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determine if the information complexity has an influence on processing and identifying
characters by sense of touch.

Table 2. Textile Substrate characteristics

Textile substrate Category Composition Woven
fabric-density
(g/m2)

Common use

Knit fabric Jersey Pes/Co 65/35 117 T-shirts,
underwear,

Perched fleece Pes 100% 250 Sports clothing

Piqué Pes/Co 65/35 268 Polo shirts

Flat cloth Fine taffeta Co 100% 107 Shirts, blouses
(formal wear)

Average taffeta Co 100% 155 Table linen, bed
sheet (house
linens)

Industrial trench
coat

Pes/Co 65/35 219 Work clothes

2.2 Participants

Before the study a general university population is performed to establish whether there
are students registered as “visually impaired” as shown in Table 3 meeting the ideal
analysis profile.

2.3 Selection and Preparation Material for Vinyl Based Thermo-Transference

Preparation and Vinyl Design Cut—Vinyl graphic design is performedwith theAdobe
Illustrator Cs6 vectorial program.

Design Cut Over Vinyl—A cut-plotter is used for Grapfteccorp CE6000–60 vinyl,
the vinyl films and the cutting blade are set up in a 45 to 65 inclination degree. A stiletto
separates the area to be thermo-transferred to waste.

Cut Vinyl Application Over Textile Products—A transfer plate applies heat which
activates vinyl’s adhesive over the fabric web under conditions presented in Table 4.

2.4 Research Questions

Under the determined structure in [29], questions are raised to establish the following
degrees: (i) preference (ii) texture and size perception (iii) thermo-transference textile
based products information identification by embossment.



Thermo-transferable Vinyl as High Embossment Textile 157

Table 3. Frequency chart—respondents information

Respondents’ characteristics n % % Accumulated

Gender Women 6 46, 2 46, 2

Men 7 53, 8 100

Age 18–28 9 69, 2 69, 2

1 1 7, 7 76, 9

40–50 2 15, 4 92, 3

51–61 1 7,7 100

Program Applied science engineering 1 7,7 7,7

Education, science and
technology

9 69, 2 76, 9

Administrative and financial
sciences

2 23, 1 100

Type In-person 7 53,8 53,8

Blended learning 1 7, 7 61, 5

Online 5 38, 5 100

Impairment degree Low 7 53,8 53,8

Moderate 4 30, 8 84, 6

Severe 2 15, 4 100

Table 4. Technical vinyl datasheet: Application [27].

Commercial name Easy weed Easy wed Sub-blog Brick 600 Glitter

Temperature (°C; °F) 150 °C
305 °F

130 °C
265 °F

155 °C
311 °F

160 °C
320 °F

Application time (s) 10–15 10–15 20 10–15

Pressure Average Average Average/high Highs

Composition Polyurethane Polyurethane Polyurethane Polyurethane

Thickness (microns) 90 110 600 325

Finish Smooth Smooth High embossment Shiny effect

Preference Analysis Questions. Do the visually impaired address their textile prefer-
ence based on information sensed by touch?

In the survey, questions a - g grades this item.

Size Perception Analysis Questions. Are haptics perception determinant factors
closely related to shape size?

In the survey, questions “h”, “i” y “j” grades this item.



158 O. Godoy-Collaguazo et al.

Texture Perception Analysis Questions Texture embossment in a thermo-transference
vinyl textile product influence on selecting of them?

In the survey, questions “k”, “l” y “m” grades this item.

Vinyl Thermo-Transference by Embossment Textile-Based Products Identification
of Information Analysis Questions. Does the complexity of the information in thermo-
transference vinyl hinder the visually impaired a degree of autonomy when selecting
textile products?

3 Results and Discussion

The thermo-transference vinyl haptics perception survey is subject to a statistical anal-
ysis using IBM SPSS Statistics software; reliability results from the instrument using
Cronbach alpha preference sections in respect to textiles, size perception and texture,
finally information identification by haptics perception are classified within robust and
reliability ranges [30] (Table 5).

Table 5. Reliability analysis

Survey section Cronbach alpha

Preference 0,851

Perception 0,826

Information identification 0,933

3.1 Preference

The first elements refere to the visually impaired students among low, moderate and
severe who regularly attend class 53,8% men and 46,2% women. The age category in
this group ismainly comprised byyoung adults between 18 and28years old, representing
69,2% of total respondents whereas the remaining respondents ranged between 29–39,
40–50 years old and 51–61 hold 7,7%, 15,4% and 7,7% respectively.

Qa data gathered, determined that respondents associate texture with colors vital to
identify the garment to beworn; they consider this factor as essential—46,15%while only
7,69% of respondents said that texture is not important. Therefore, a visually impaired
individual prefers a textile fabric or functional product as seen in Qb since 53,85% of
respondents favor detail, while usability and fashion are not meaningful having each
factor a percentage value of 23,08% (Fig. 4).

Fabric softness, roughness, thinness and thickness are important points to be con-
sidered since, according to data gathered in Qc, the visually impaired associate these
elements for daily garment selection, that is, they identify textile substrate and their
characteristics determined by weigh per unit area (g/m2), surface finish and /or woven
type.
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Fig. 4. Section-survey preference analysis; Q: a, b, c, d, e, f, g

Qd statistical results show that fabric texture serves as a guide to determine color
to be worn, 76,2% of respondents agree to this reality while the rest, that is 23,08% do
not take into account texture for color association. According to information collected,
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there are dark tones not associated to delicate textures and to the contrary, White color
for instance is associated to fine textures, concept enforced by the analysis in question
Qe where respondents considered important and extremely important texture for
color association, obtaining percentual figures 46,15% and 30,77% respectively.

Finally, preference results associated to questions Qf and Qg indicate that a visually
impaired individual has a considerable autonomy degree since, when asked about color
combination at the time of purchasing clothing 76,92% get their clothing voluntarily
and by their own taste, while 23,08% buys clothing suggested by family members.

As per daily use according to color combination, 100% of the visually impaired
choose garments voluntarily owing to their memory associating distinct elements in
each garment such as texture, accessories, embossed identifiable elements allowing for
a comprehensive concept what they wish to express through the clothing worn.

3.2 Perception by Size

Related questions intend to determine whether each individual’s grade of sensibility
has an impact on the selection, interpretation and information identification through
embossed elements, using thermo-transference vinyl directly linked to size and texture
(Fig. 5).

Fig. 5. Perception survey analysis Q: h

To this effect, as observed in Qh regarding symbols sensed by touch, the respondents
may identify information related to shape size using thermo-transference vinyl. Results
show that 53,85% are able to easily identify information sensed, likewise 15,38% per-
ceive certain changes while 15,38% perceive small changes helping identify elements
and 7,69% of respondents do not perceive any changes. Finally, 1% of visually impaired
students are undecided (Fig. 6).

Analysis results in question Qi rule that thinness, embossment level and texture
facilitate information identification. “Easy weed” vinyl sampling (90microns) and “easy
weed” sub-blog vinyl (110microns) do not generate enough embossment level on textile
substrate making information identification difficult therefore, 7,69% cannot achieve
information identification whereas 15,38% poorly defines information and 23,08% is
uncertain when identifying information.
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Fig. 6. Perception survey analysis Q: i, j

On the other hand, Brick vinyl (600 microns) facilitates symbol recognition with
30,77% positive responded. Similarly, Glitter vinyl (325 microns) is perceived as explic-
itly defined identifying and interpreting information easily. Qj results prove that 46,15%
of respondents sense changes in the textile product measuring between 1,5 and 3 cm
while diminutive or huge shapes perception hinders information identification obtain-
ing 15,38% results for each type of referred size comparable to 23,08% who did not
differentiate size in vinyl finish.

3.3 Texture Perception

An important factor to consider consists of finding out whether the texture type
that thermo-transference vinyl has facilitates the interpretation of characters or even
information.

In this context, results indicate that the type of texture is essential for touch stimuli.
Forty-six of percent of respondents (46,15%) easily identify information while 30,77%
perceive changes, in 1% of each option no changes are perceived and respondents feel
a slight change or are undecisive (Fig. 7).

When analyzing Qk, Ql y Qm it was determined that the smoother the finish is
through thermo-transference, the easier the character interpretation. In terms of percent-
ages, 69,23% has difficulty in identifying 90 and 110-micron vinyl information. Equally,
vinyl with pronounced thickness like Brick 600 and 300-micron glitter facilitate typog-
raphy on fabrics owing to embossment and texture found in the previously mentioned
vinyl. Finally, as respondents were asked about different vinyl information identification
46,15% think this type of finish has a powerful impact on this finish, while 23,08% says
the type of texture is notable definitely influencing the decision process when identi-
fying information. 15,38% believe that vinyl texture sometimes may have an influence
on character interpretation and the position of no-influence or somehow influence is
perceived by 7,69%.
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Fig. 7. Texture perception graph

3.4 Information Identification

The third part of the haptics perception evaluation instrument is aimed to determine
whether the type of finish in thermo-transference vinyl affects information identi-
fication used on a daily basis by a student. For this purpose, thermo-transference-
based characters correlate three scenarios: basic shapes, alphanumeric characters and
symbology—unusual for the visually impaired, in other words complex information.
Firstly, the level of information identification relies on 2 well-defined elements such as
thermo-transference vinyl type and the kind of information in themselves.

As seen in Fig. 8-A The better the thermo-transference vinyl has embossment or
texture characteristics as the ones found in Brick 600 or glitter, the better the degree
of correctness regarding the symbology presented to each respondent. Likewise, when
associated to commonly memorized basic symbology learned at an early age used on a
daily basis, the degree of correctness improves making the information homogeneous.

In the case of Fig. 8-B, alphanumeric characters are not readily identifiable since
there are unusual elements students are unfamiliarized with, however once memorized
may facilitate information identification.

In Fig. 8-C results determined that the degree of correctness is reduced compared
to previously analyzed characters. This allows determining that a visually impaired
individual is not familiarized with characters a person not having this disability is, i.e.,
emoticons, clothes brands, and varied information owing to the little or no use of such
elements by the visually impaired. However, cognitive memory quickly stores character
shapes, thus making possible identification information.
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Fig. 8. Análisis de Identificación de caracteres

4 Conclusions

Visually impaired inclusive fashion para personas based on thermo-transference vinyl
is considered a textile finish modern option. Moreover, this study is the first of its kind
even using textile as a sustainable alternative for haptics stimuli.

As far as daily clothing worn by a visually impaired individual, the decision is by
self-choice and / or by family and friends’ assistance. In a certain way, the influence
of fashion does not affect their personality, nonetheless it is related to customs and
society. Although garment selection depends on the occasion, these individuals respect
conventional dress code ruled by society. For instance, dark colors and formal wear are
common in parties so they try to fit in by respecting outfit rules.

Toch evaluations performed by the visually impaired on several textile substrates
make it clear that for them that functionality and usability are critical; having a notable
development in the sense of touch able to recognize textures, thickness, softness and
elasticity effortlessly; situation that a person with no disability would not be able to
recognize, neither the use of cognitive memory for patter recognition.
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Respondents of this survey have considerably developed the sense of touch thus
they are capable of detect minimal changes in texture facilitate pattern-identification and
shapes over finished vinyl textile substrates. Moreover, they are able to neatly identify
diverse shapes size. However, we should acknowledge that this is relative, since without
previous storage of a shape in an individual’s mind, he will not be able to describe the
element displayed.

The color-combination system from the visually impaired is associated with pattern,
texture, shapes or decor cognitive memory perception found in a garment complemented
by the association of colloquial vocabulary used by family members creating color
references to garments. Daily practice of color memory and texture, grant a visually
impaired person a certain level of autonomy as outfit selection takes place.
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Abstract. The performance evaluation of university teachers is an opportunity to
align the training activity to the demands of the higher education system. The paper
analyzes the results of the performance evaluation in a university in the city of
Lima, considering dimensions such as course mastery, teaching-learning process,
student-student relationship, ethics and humanistic; this evaluation is within the
regulatory framework that seeks to improve the quality of education and innovation
in thePeruvianuniversity sector. The sample ismadeupof teachers of the academic
program of the Psychology career, made up of 23 teachers, 52% women and 48%
men. It is concluded that the teachers obtain a homogeneous performance in all
the dimensions evaluated, the highest being the ethical dimension and the lowest
the student-student relationship dimension.

Keywords: Teaching evaluation performance · Psychology · Educational
evaluation

1 Introduction

Providing a comprehensive training that contemplates all dimensions of the human being
has become a goal for higher education institutions, therefore, teachers should focus
their task in training students in the contents of the professional career and in cross-
cutting issues related to ethical, humanistic, socioemotional aspects. Psychology as an
applied science contributes to the personal and social development of human beings in all
areas of interaction, as explained by different theoretical approaches such as humanistic,
sociocultural or systemic; therefore, psychology is one of the professional careers in
which a profile that contemplates the various dimensions of comprehensive training is
required, since the psychologist is in constant relationship with people who require his
attention and service, and because one of its purposes is to ensure mental health [1].

In the field of higher education, we speak of the community of students and teachers
who interact and learn from each other, living together harmoniously [2]. How to train
integral psychologists? The answer seems to be obvious, with competent teachers, who
meet the qualities of the graduate profile and who know how to transmit these qualities
to their students [3].
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1.1 Educational Quality Standards in the Peruvian Context

At the beginning of the 1960s in Peru, therewas a fixed and classical conception of educa-
tional quality, where learning and teaching quality were based mainly on the exclusivity
of teachers and students, on material resources and on the traditions of the institutions.
However, over the years, the concept of quality in the university sector became the sub-
ject of multiple discussions and became increasingly relevant [4]. Because of one of
the various debates, it was concluded, “To speak of quality is to allude to the purpose
pursued, which in the case of education is the formation of the individual” (SINEACE,
p. 6). Accordingly, the objective of Peruvian education is the formation of well-rounded
individuals who can build a democratic society based on cultural diversity [5].

Along the same lines, throughSupremeDecreeNo. 016–2015, theQualityAssurance
Policy for University Higher Education was approved, whose objective is to guarantee
access to a quality university service and whose principles are: responsible autonomy
and stewardship; the student as the center; inclusion and equity; quality and academic
excellence and development of the country. Likewise, this policy is based on four pillars
of reform to build a quality assurance system: reliable and timely information, promotion
to improve performance, accreditation for continuous improvement and licensing as a
guarantee of basic quality conditions [6].

In order to comply with the quality objectives, the National Superintendence of Uni-
versity Higher Education (SUNEDU) exists, an entity that promotes compliance with
standards that guarantee the quality of the educational service provided by universities.
Likewise, through Law28044, General Education Law, in 2003, the SINEACE (National
System of Evaluation, Accreditation and Certification of Educational Quality) was cre-
ated [7], whose model requires strengthening the organizational culture, systematizing
administrative and academic processes for better control and continuous improvement
process, incorporating stakeholders in the development of the career and implementing
a quality management system. For this purpose, SINEACE has an evaluation matrix
composed of 4 dimensions, 12 factors and 34 standards, to which the different study
programs must respond [5] (see Fig. 1).

One of the dimensions stipulated in the SINEACE evaluation matrix is compre-
hensive training, which is composed of five factors: teaching-learning process, teacher
management, student monitoring, research, technological development and innovation,
and university responsibility. Thus, with respect to the factor "teacher management", its
standard "selection, evaluation, training and improvement" considers the need for the
respective curriculum to have the relevant mechanisms to evaluate the performance of
teachers and to be able to identify requirements for improvement, training or even a
subsequent separation [8].

In compliance with the above, as of March 2020, 29 universities had at least one
accredited program of study [9]. Currently, according to the list of accredited programs,
nine programs corresponding to Psychology are accredited [10].
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Fig. 1. SINEACE standards.

1.2 Evaluation of Teaching Performance in the Psychology Program

The Peruvian higher education system has undergone a series of modifications in the last
ten years. As part of the transformation process, adequate infrastructure, students with a
solid level of school education and qualified teachers were established as conditions [11].
This last aspect is subject to evaluation in the curricular area, whose importance lies in
achieving the quality required in the higher education sector, in addition to representing
an opportunity for the improvement of teaching and learning processes [12].

Teacher performance evaluation is a process that requires planning, execution, eval-
uation and feedback. In addition, according to Peruvian regulations, it should consider
the following dimensions: scientific dimension, thematic dimension, methodological
dimension and ethical dimension [13]. It has also been suggested that students are the
ones who should evaluate teachers, as they are “on-site observers”, since they are in
direct contact with them and can account for their ability to express themselves, their
mastery of the course and their role in general [14]. However, other members of the
educational community must also be part of the evaluation process, as proposed in the
University Law 30220 [15].

In the educational institution where the study is being carried out, the evaluation of
teaching performance is considered the process in which the fulfillment of the teacher’s
profile is identified. Which is established according to the institutional educational
project, itsmission andvision, its principles andvalues, andmore specifically to the needs
and demands of the professional career. It includes the evaluation of the teacher’s pro-
fessional competencies and transversal competencies that are related to the educational
community, to their own development and to topics of great interest to the university,
such as research, the integral approach, conceptual bases, tutoring, social responsibility,
innovation for the achievement of competencies in the professional training of students
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[16]. The dimensions evaluated are the following: Course mastery, teaching-learning
process, student-teacher relationship, ethical and humanistic.

In the process of evaluating teaching performance, student participation offers useful
information, as was found in a study in which 164 university students from Lambayeque
participated, 110 of whom belonged to the psychology program. Of these, 90% believe
that a higher education center should be classified as a "quality university" if it has
"quality teachers". Thus, most of them consider that the main criterion for measuring the
educational quality of a university is to have qualified teachers. To this end, students value
in their teachers, as a priority, the thematic dimension concerning mastery and updating
in the subjects they are in charge of (37%), followed by the methodological (ability to
generate new learning in students), scientific (mastery of research methodology) and
ethical (practice and teaching of values) dimensions [17].

In addition, a study of a group of 70 students in the mathematics course of the
psychology faculty of a private university in Lima found that good teaching performance
will be a predictor of student academic performance characterized not only by cognitive
but also by non-cognitive achievements. That is, a motivating, trained teacher, with
didactic teaching strategies and efficient evaluation processes will have a positive impact
on student learning, active participation and motivation [18].

1.3 Objectives

Therefore, the objective of this research is to evaluate the performance of a sample of
teachers in a professional psychology program at a private university in Lima-Peru.
Specifically, it is intended to:

– Identify and describe the dimensions within the evaluation of teaching performance
presented by professors at a private university in Lima.

2 Methodology

In the present study, a descriptive quantitative analysis methodology [19] was used,
assuming an evaluative research orientation [20].

2.1 Participants

Participated 112 students who evaluated 23 teachers in charge of training future psy-
chologists. Of the total, 12 were women (52%) and 11 men (48%); all of them work in
a private university in Lima, Peru.

2.2 Instrument

Teaching Performance Survey. This survey evaluates teaching performance in five
dimensions: course mastery, teaching and learning process, teacher-student relationship,
ethical dimension, and humanistic dimension. It consists of 16 items with 5 response
dimensions on a Likert scale (very low, low, regular, high and very high). The present
survey was constructed by the teaching team and subjected to a process of analysis by
expert judgment [21].
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2.3 Process

The present investigation was carried out based on bibliographical research. Then, the
Peruvian regulations related to the Peruvian University Law [12], and what was estab-
lished by SINEACE [20], were analyzed. Based on this information, a documentary
analysis was carried out on the teacher performance evaluation surveys of the first three
study cycles of the new professional career in Psychology. The analysis was performed
with the Statistical Package for the Social Sciences (SPSS) software [22]. Then, the
exploratory analyzes were presented in which the levels of teaching performance were
determined according to the established dimensions (see Fig. 2). According to the ethical
research criteria, the personal data [23] of the teachers evaluated and the students sur-
veyed were handled confidentially. Which is also in accordance with the Personal Data
Protection Law of Peru [24]. Then, the final report was written discussing the results.

Fig. 2. Methodological process.

3 Results

Because the study is evaluative [20], an analysiswas carried outwith descriptive statistics
[25] in order to obtain a general average of teaching performance. However, due to the
need for a more personalized approach, exploratory analyzes were performed using box
plots [26].
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3.1 Average Score by Dimension

Therefore, Table 1 shows the averages, which range from 15.07 to 15.49. It can also
be seen that the highest averages correspond to the ethical and humanistic dimension.
However, the lowest score corresponds to the student-teacher relationship dimension.
Table 1 indicates that in the group of Psychology professors, the results of both the final
average and the average score in the different dimensions, analyzed independently, reach
the same average score, with no dimension standing out or being very low.

Table 1. Average per dimension.

Dimensions Mean Standard error of the
mean

Minimum Maximum Int. confidence
95% mean

Lim low Lim sup

Dimension 1:
Domain course

15.24 .37 10.00 18.61 14.52 15.96

Dimension 2:
Teaching and
learning process

15.14 .34 10.00 18.45 14.47 15.81

Dimension 3:
Student-teacher
relationship

15.07 .41 6.15 18.75 14.25 15.88

Dimension 4:
Ethics

15.49 .36 9.67 18.89 14.79 16.2

Dimension 5:
Humanistic

15.38 .37 9.00 19.17 14.65 16.11

Note. Means represent teacher performance

Then, Fig. 3 shows the analysis with box plots for both the final average and for each
of the dimensions an atypical case was identified, showing performance well below that
of the rest of the professors teaching in Psychology (cycle-shift-course-teaching). The
central cases of teachers and the highest values (75% of teachers evaluated), exceed the
score of 12.5. Only one teacher evaluated appears as an atypical case with a failing score
of less than 7.5 (see Fig. 3).
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Fig. 3. Box plot showing the final average score by dimension and identification of atypical cases.

3.2 Comparison of Averages by Cycle

Since it is a professional career that began its activities in the university evaluated in
March 2020, it has three academic cycles. Therefore, Table 2 shows the averages per
cycle, which range from 14.04 to 16.54, with an overall average of 15.38.

Table 2. Mean analysis.

Cycle Nro Mean SD Minimum Maximum

01 21 16.54 0.31 13.26 18.19

02 12 14.69 0.45 12.73 17.27

03 12 14.04 1.07 9.00 19.17

Total 45 15.38 .37 9.00 19.17

Note.Means represent teacher performance

Finally, Fig. 4 shows the box plot of the final average of the professors grouped by the
cycle of the course they teach. In the boxes, at the bottom are identified some professors
whose scores are well below the Psychology professors (cycle-shift-course-professor)
within the courses of the same cycle. The most worrying case is the third cycle in which
it is observed that the central cases of the box, and the minimum values descend to
disapproving levels (see Fig. 4).
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Fig. 4. Comparative final mean score by cycle.

4 Discussion

When we speak of teacher performance evaluation, we refer to a process that requires
planning, execution, evaluation and feedback, and according to Peruvian regulations,
the following dimensions are evaluated: scientific, thematic, methodological and ethical
dimensions [13]. Likewise, it has been suggested that students are the ones who should
evaluate teachers, as they are “on-site observers” [14]. Thus, the instrument used for
performance evaluation meets the aforementioned requirements; the dimensions are
reflected in the survey applied to students. Likewise, according to the competency-based
education systems as a proposal for university education [3] in the evaluation of teaching
performance, it was identified that in the dimensions established in the university studied,
teachers have a higher score in the ethical, humanistic and course mastery dimensions.
Thus, we consider that amotivating, trained teacher, with didactic teaching strategies and
efficient evaluation processes will have a positive impact on learning, active participation
and motivation of the student body [18]. However, we observe that the student-teacher
relationship dimension obtains a low score, so it will be necessary to strengthen this
closeness and trust with the students that will have an impact on the improvement of the
teaching-learning process.

On the other hand, students in the first cycle placed higher-grade scores in relation to
students in the second and third cycles. These evaluation dimensions are also considered
by SINEACE [13] to establish educational quality. According to these criteria, when
analyzing the general results of the teaching performance survey, it was identified that
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teachers are in an average that places them at an Adequate level (UCH Survey Statis-
tics Report - 2021 I), results that are in accordance with the antecedents raised on the
evaluation of teaching performance in university students in other institutions.

5 Conclusions and Future Works

After the analysis (at a general level), we can conclude that, at a general level, as a
result of the application of the teacher performance survey, teachers obtain a score
that places them at an adequate level, obtaining the highest scores in the ethical and
humanistic dimensions and low scores in the student-teacher relationship dimension.
Likewise, students in the first cycle rate their teachers with higher scores than students
in the second and third cycles. Finally, we believe that our study will contribute to future
research that explores these results in greater depth.

Then, (at a particular level), with the exploratory analyzes it was possible to identify
particular cases of teachers who presented performance far from the average. In the anal-
ysis by dimensions, a case was identified of a teacher who showed a disapproving grade
in the dimension of the teacher-student relationship, demonstrating a possible difficulty
in dealing with students. In addition, in the exploratory analyzes worrying data was
observed with the teachers evaluated in the third cycle, who descended to disapproving
evaluations. Finally, to solve the difficulties, it is intended to provide support to teachers
with low qualifications. For example, talks about social skills to students or teaching
strategies to improve the teaching of their subjects.
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Abstract. Gamification is an emerging strategy for teaching English as a foreign
language and has helped teachers empower andmotivate students. It also promotes
students’ participation while engaging and supporting their autonomous learning.
The purpose of this quasi-experimental is to investigate the effects of gamification
on the developing vocabulary and grammar of A1-level English students. The
researchers administered a pre-test to 28 Ecuadorian learners that were part of
an experimental group (EG) and a control group (CG). The EG was exposed
to gamified-based instruction, whereas the CG to traditional instruction. After
the intervention, the students took a post-test to determine how much the use of
gamification has improved their knowledge. Based on the p values obtained in this
study, the alternative hypothesis was accepted, which led to the conclusion that
gamification positively affects vocabulary and grammar development. The results
of this research can be used to facilitate the students with innovative ways to learn
English.

Keywords: Gamification · English as a foreign language · Vocabulary and
grammar learning

1 Introduction

With the advancement of technology, maintaining students’ attention and interest in
learning has become challenging for teachers who must innovate and shift from tradi-
tional to advanced teaching methods [1], such as gamification. This methodology has
gained prominence in educational contexts due to its potential to engage students in
significant learning experiences. The gamification features have allowed teachers and
academics to create diverse learning environments drawing increasing interest in this
area [2, 3]. Recent studies have shown that this teaching approach positively impacts
students’ motivation, collaboration, and persistence, fostering students’ creativity and
experimentation [4, 5].
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Gamification should not be equated to just having fun. Some research shows that it
can also be used in various industries and disciplines, includingmarketing [6], production
and logistics [7], and information systems. Gamification has attracted teachers‘ interest
due to the positive effect that well-designed games can have on students’ productivity
and creativity and positive attitudes toward the subject matter [8]. [9, 10] highlighted
the impact that gamification has on learners’ intrinsic motivation and effectiveness in
their learning. They found out that the game’s challenging nature became an important
factor that motivated students to actively participate in a game. Furthermore, playing
and learning, in this context, highly contribute to students’ performance by providing
a practice space for goal-oriented challenges as well as rewards that characterize the
experience of being a part of a game [11, 12].

Gamification refers to the application of game-design elements and characteristics to
non-game settings to create engaging, interesting, and stimulating learning experiences
[13–15]. [15] further defines it as “the process of making activities more game-like”
by employing game concepts, mechanics, and dynamics in educational settings to boost
students’ critical thinking, concentration, and other beneficial outcomes seen in all games
[16].

In tandem with the game-like settings, the mechanics in gamification contain a set
of predefined procedures and rules that lead players – in this case, students - throughout
the game to achieve a goal. Game mechanics also provide students with comfortable
scenarios to interact and follow the rules while playing the game using different lev-
els, badges, leaderboards, quests, challenges, virtual goods, points, and customization,
among others [17]. These elements are essential to improving academic achievement
since they aid in stimulating students´ interests [18].

Another component of gamification is game dynamics. This refers to the outcome
of the game, which must be achieved at the end of the activity. [19] details how game
dynamics can elicit and motivate learners´ emotions to participate in a game. These
include “status, achievement, reward, self-expression, competition, altruism, challenge,
enjoyment, and satisfaction”. He adds that games are powerful tools to interact with
learning goals. This means that gamification cannot be disconnected from the curricu-
lum and students’ learning outcomes to be relevant. When teachers use gamification as
their main teaching and learning tool, its components allow them to create an aesthetic
experience for their students [20] and ultimately have successful teaching.

1.1 Gamification in Teaching and Learning English

Many academics have acknowledged the value of gamification in foreign language teach-
ing. It offers an excellent response to two typical problems that teachers and learners
generally encounter in their classrooms: demotivation and detachment [21]. [22] asserted
that game learning environments and their elements enhance learners’ interest to learn
English, decrease their feelings of anxiety and fear of interacting in another language,
and promote high interactivity and continuous peer-based feedback including social
elements of teamwork and communication [23]. Ultimately, [24] debunks the idea that
gamification is only related to game elements; he adds that it promotes empowerment
and engagement aspects that can motivate the language learner.
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[25] looked at the benefits of gamification and discovered that it could maximize
learners’ motivation, engagement, and social influence when they interact. According to
[26], students’ motivation increases as the result of competition, challenges, sociability,
and imagination, allowing them to achieve academic success [27–29]. Furthermore,
students feel encouraged and committed to their learning when they exchange virtual
items or presents with their peers during their learning activity [30].

Gamification allows students to have active participation in classes regardless of their
content. For instance, [31] mentions that most students learn vocabulary passively with-
out interacting with others and they just wait for the teachers to provide the translation of
the words. [31] showed in his study that games like “Hangman,” engage students in the
language learning process. In another related study, [32] highlights that students learned
more English words and correct structures when they are engaged in games. It is claimed
that gamification produces an inexplicable learning experience where students are eager
to learn new words. Furthermore, the results obtained by [33] in his study, revealed that
gamification-based techniques promote learners´ English vocabulary abilities at differ-
ent levels. In a similar vein, [34] found out that gamified learning is also more effective
in terms of grammar achievement than the traditional method since students have access
to online language games without limitations and they can check their own progress.

[35] adds that gamification facilitates assessment, which significantly increases stu-
dents’ academic performance compared to the non-gamified traditional classrooms. In
the same line, [29] claimed that using gamification as a learning method in foreign
language learning significantly improves student academic achievement. Similarly, [36]
also suggested that gamification can certainly affect the retention of students´ knowledge.

According to [37], gamification is frequently used by foreign language teachers to
motivate the practice of the language, and it has several benefits, including modifica-
tion in the mood within the classroom; stimulation of students’ feelings of happiness
and engagement; freedom to try, fail, and explore, and goal-oriented activity. [38] for
example, applied Kinect technology to investigate game-based learning tools on self-
efficiency for learning English as a foreign language. The experimental group showed an
improvement in the self-efficiency attitude compared to the control group. This finding is
in line with the results found by [39] where the Kahoot platform demonstrated its effec-
tiveness in teaching English for specific purposes to technical university students. They
were not only actively engaged but also obtained a high level of achievement. Apart from
motivation and engagement, gamified environments for learning English could provide
students with the confidence to practice the language without fearing failure. As a result,
gamified strategies should be designed to create relaxing and participatory experiences,
and motivational situations, either by creating new content or transforming existing
content. In addition, students should feel confident during learning and evaluation, and
creativity and sociability should also be encouraged [40].

In addition, gamification can be considered a useful tool and an extra incentive
in the teaching process [41]. When gamification is applied in a language classroom,
learning tasks should consider aspects such as students’ age, level, personality, game
dynamics, and elements. These elements must be based on the study objectives and
content of the curriculum, and finally, clear rules so that students can carry out the
activities without difficulty [42]. Thus, a well-designed gamified environment should
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allow for a progressive comprehension of the content and consider how the learning
goals implemented provide the possibility of evaluating to what extent the games are
effective to achieve these goals and help students improve their language performance
[43]. [44] claims that even though designing gamified applications may become time-
consuming, the evidence showed a correlation between the learners’ perception and
design usefulness.

Despite being a new concept in educational domains, gamification seems to impact
teaching and learning [28]. The objective of the present study was to examine the effec-
tiveness of using gamification in a higher education context in terms of its ability to: 1)
facilitate the development of vocabulary and grammar amongA1-level English students.
2) improve English language learning.

2 Materials and Methods

2.1 Research Design and Participants

The research question that this study aimed to answer was: to what extent does gamifi-
cation improve vocabulary and grammar learning in A1 level of English students? And
the hypothesis for this study is: the use of gamification facilitates the development of
vocabulary and grammar among A1 level of English students.

This study was carried out at an Ecuadorian private higher education institution
offering on-campus and online technological programs. The methodology employed
was a quasi-experimental design since the participants of the experimental and control
groups were intentionally assigned by the researchers. Each group comprised fourteen
students enrolled in the A1 level of the English proficiency program. The treatment of
this experiment lasted for five weeks. Students in the experimental group were exposed
to gamification-based ELT activities in their classes. Students in the control group had
their classes with the traditional ELT methods employed by the EFL teachers in their
institution.

The researchers asked permission and consent from the institution and the students to
participate in this study. The researchers informed the students that their participationwas
voluntary and assured them that their confidentiality and anonymity were guaranteed.

2.2 Instructional Environment

The institution where the research took place offers online programs in various areas
and courses for the learning of English as a foreign language. The learning contents
of all the online programs are uploaded to the NEO LMS, which students have access
to with a username and a password. In addition, the contents for the foreign language
English program level A1 according to the Common European Framework of Reference
for Languages are uploaded to Pearson’sMy English Lab platform. Apart from the study
lessons and content uploaded into the platform, the students are assigned activities for
each unit based on the academic calendar. Pearson’s online English learning programs
are defined as “Stand alone”, which means that the student can develop skills in the use
and understanding of English autonomously. Evaluations are also done on this platform
asynchronously. In addition, two weekly synchronous tutoring sessions that last one
hour and 30 min each are also provided by the tutors through Google Meet.
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2.3 Data Collection Procedure

Following the experimental research methodology, the researchers administered a pre
and post-test to the students in both groups. The tests focused on vocabulary and grammar
of anA1 level of English. To ensure the validity and reliability of the tests, the researchers
opted to use the tests constructed by the publisher that provides the textbooks to the
institution. According to the publisher, the tests they provide to the institutions that use
their material globally have gone through a rigorous process of validity and reliability.
The pre and the post-tests contained forty items: twelve revolved around vocabulary and
twenty- eight around grammar. In addition, the same test applied in the pre-test was used
as a post-test.

At the end of each week, participants from the two groups were asked to take a quiz.
Its objective was to measure their progress throughout the experiment. Each of these
quizzes focused on vocabulary and grammar in line with the dependent variables.

2.4 Description of the Experiment (Treatment)

Gamified Environment
The participants of the experimental groups had to connect to the NEO LMS platform
with their user data. The links for all the sessions (with the support of Google Meet)
were published in “Calendar”, along with the missions and challenges planned for each
week of training. In addition, the NEO platform allowed participants to customize their
workspace; for example, the settings of their accounts (background colors, language,
avatars, etc.). Through this platform, the participants kept in touchwith their class teacher,
received their rewards, learned their level, and were placed on the leader board.

The gamification elements available in the NEO LMS platform were: a Game Guide
that explains the generalities of the game, including the narrative, the rules, the level
table, etc., a Canvas Module A, B, C that describes in detail all the aspects related to
the training circuits such as, context, relationship with the curriculum, timing, narrative,
players, levels and experience points, components, and a map of badges that presents
all the possible badges as well as the conditions for obtaining them. Additionally, the
participants had to work with the Pearson’s My English Lab platform to develop the
training circuits and to be able to track their progress, thus being one of themost important
resources in the game.

The model suggested by [45] was used to plan the treatment. This model suggests
1. Understanding the target audience and the context 2. Defining learning objectives. 3.
Structuring the experience. 4. Identifying resources. 5. Applying gamification elements.
Based on these steps, the students who were part of the gamified environment worked
in the same online learning environment, studied the same content, and aimed toward
the same learning objectives. The difference was in how the experience was structured
or designed to apply the gamified elements.

Structure or Design of the Experience
Narrative: The experience was designed as a contest game and was named by the
designer as “Code A1: The challenge!”. The students, called “participants,” took three



182 M. R. Tamayo et al.

modules; each one was divided into five training circuits to demonstrate their progress
in learning English. Each module lasts four weeks. All participants started their training
from scratch. The designer of the experience or the class teacher assumed the role of “host
coach” who accompanied and provided “action feedback” to the participants throughout
the process, facilitating input to achieve their goals.

The host coach communicated to the participants the start of a mission or a challenge
on the NEO and My English Lab platforms, including instructions, objectives, compli-
ance conditions, deadlines, rewards, etc. The participants had access to a welcoming
tutorial through Google Meet to become familiar with the system. During this tutorial,
credentials to the training platform were delivered, the game’s rules were explained, the
main gamification elements were delivered (the game guide, Canvas module, and a map
of badges), and the first assignment was released.

Game Rules: The participants had to meet the challenges and missions proposed by
their host coach in each circuit. For example, to graphically indicate the direction to
follow, when assigning a mission, an icon or a reference was generated on the NEO
platform. As the game progresses, the participants could earn experience points and
increase their level, dependingon the degree of fulfillment of the challenges andmissions.
After completing each step, the participants received badges and recognition as evidence
of their achievements, generating a change in the leader board and their status as a
participant. The following are the students‘ rewards based on the points of experience:

Points of experience Level Participant badge

100 D Bronze runner

200 C Silver gauntlet

300 B Golden crown

400 or more A Platinum
mortarboard

All participants had the opportunity to reach level “A” until the end of the game
and get the Platinum mortarboard badge. The brave ones who succeeded showed off
their knowledge of the English language, but they were also able to directly access the
next level of the game by obtaining 450 experience points, one of the greatest benefits
(Fig. 1).
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Fig. 1. Flowchart of the Gamified environment

3 Results and Discussion

Descriptive statistics were employed to describe the average of the results of the trials
and the pre and post-tests. Also, a Paired Sample T-test was also used to measure the
differences between the control and experimental groups. This is to accept or reject the
alternative hypothesis. The data was processed using the JASP software.

Students took a pre-test that measured vocabulary and grammar to start this study,
as presented in Table 1.

Table 1. Pre–test results of vocabulary and grammar knowledge

Vocabulary Grammar

Control Experimental Control Experimental

Valid 14 14 14 14

Mean* 8.9 8.8 6.6 6.2
* Max value = 10
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The pre-test results administered to 28 students in the experimental and control group
show that both groups started with a knowledge of vocabulary and grammar that was
nearly the same. For instance, the mean obtained in vocabulary by the control group was
8.9 and the experimental group 8.8. The two results did not show a significant group
difference. Considering that the test was computed over 10 points, it can be said that all
students had a good knowledge of vocabulary corresponding to an A1 level of English
before the experiment started. Conversely, the knowledge of grammar in both groups
was low, obtaining a mean of 6.6 in the control group and 6.2 in the experimental.

After identifying the initial knowledge of vocabulary and grammar, the researchers
started the treatment that lasted for five weeks. At the end of each week, students from
the two groups took a quiz that measured their vocabulary and grammar knowledge.
Table 2 below shows results obtained in vocabulary by the control and experimental
group.

Table 2. Vocabulary weekly quiz results

Week
1

Week
2

Week
3

Week
4

Week
5

Week
1

Week
2

Week
3

Week
4

Week
5

C E C E C C E C E C

Valid 14 14 14 14 14 14 14 14 14 14

Mean* 5.6 6.8 9.6 9.6 9.3 9.4 9.8 9.8 8.8 9.2

*Max Value = 10
C = Control, E = Experimental

Table 2 shows that, the results obtained in the weekly vocabulary quizzes by the
students belonging to the control and experimental groups (14 in each) do not show, in
general, a significant group difference. However, in the first week of the intervention,
students of both groups did not obtain good results in the quiz. These results are the lowest
of the five quizzes and lower than the pre-test. Furthermore, there was a difference of
1.2 points between the control and experimental groups (5.6 in the control and 6.8 in the
experimental groups) this week.

During weeks 2, 3, and 4, students from the two groups scored high in the vocabulary
quiz, and their results were the same in weeks 2 and 4. There was a minimal group
difference in week 3 where the control group’s mean was 9.3 and 9.4 in the experimental
group. In week 5, results were different in the two groups. Students in the control group
show a slight difference of 0.4 points compared to the experimental group (8.8 the
experimental group and 9.2 the control group).

Excepting week 1, students from the experimental and control group showed a high
level of vocabulary knowledge corresponding to an A1 level of English. In most quizzes,
the results were the same in the two groups except for weeks 1 and 5, where the control
group had relatively lower results.

Apart from vocabulary quizzes, all students took a grammar quiz at the end of each
week. These results are presented in Table 3.
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Table 3. Grammar weekly quiz results

Week
1

Week
2

Week
3

Week
4

Week
5

Week
1

Week
2

Week
3

Week
4

Week 5

C E C E C C E C E C

Valid 14 14 14 14 14 14 14 14 14 14

Mean* 8.8 8.6 6.3 6.6 6.4 6.6 6.9 7.7 7.3 7.5
* Max Value = 10
C = Control, E = Experimental

Table 3 shows that there is no significant difference between themeans corresponding
to the control and experimental groups. This means that both groups developed this
skill almost equally in terms of grammar knowledge. An apparent noticeable difference
between the control and the experimental group is the one that occurred on week 4. This
week, the control group’s mean was 6.9 and 7.7 in the experimental group.

It is important to note that the data do not showprogress in the knowledge of grammar
in any of the two groups during the implementation of the experiment. For instance, the
highest results obtained by the students from the two groups occurred in week 1. After
this week, the results decreased. See Table 3.

After finishing the treatment, students from the control and the experimental group
took a post-test that measured their knowledge of vocabulary and grammar in an A1
level of English. These results are shown below in Tables 4 and 5.

Table 4. Pre and post–test results of vocabulary knowledge

Pre-test Post-test Pre-test Post-test

Control Control Experimental Experimental

Mean* 8.9 9.3 8.8 9.5
*Max Value = 10

Table 5. Pre and post–test results of grammar knowledge

Pre-test Post-test Pre-test Post-test

Control Control Experimental Experimental

Mean* 6.6 7.3 6.2 7.5
*Max Value = 10

Tables 4 and 5 show themeans of the pre and post-tests administered to students in the
control and experimental groups. Table 4 shows the students’ knowledge of vocabulary.
Based on the data, it can be said that there is not a significant difference between the
control and experimental groups. In the pre-test, themean obtained by the twogroupswas
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high (see Table 4). After the experiment, both groups show slight progress in vocabulary
knowledge. However, this progress does not differ much from each group. Students in
the control group showed an increase of 0.4 points and students in the experimental
group 0.7 (see Table 4).

In line with the results obtained in vocabulary learning, Table 5 shows no signif-
icant difference between the control and the experimental group regarding grammar
knowledge (see Table 5).

Data in Table 5 shows that the control group had a small difference of 0.4 points
at the beginning of the experiment. After the experiment, both groups improved their
knowledge of grammar. However, the results show a negligible difference of 0.2 points
between the control and experimental groups (see Table 5).

Hypothesis Testing
To accept or reject the null hypothesis (H0) a paired sample T-test was employed. This
test was chosen since in this experiment; the researchers aimed to “compare” the mean
of two matched groups of people or cases … examined at two different points in time”
[46]. The results of this test are presented in Table 6.

The null hypothesis (H0) for this study is that gamification does not facilitate the
development of vocabulary and grammar among A1 level of English students.

The alternative hypothesis (Ha) is that gamification facilitates the development of
vocabulary and grammar among A1 level of English students.

Table 6. Paired samples T-test

Measure 1 Measure 2 t df p

Vocabulary pre-test Vocabulary post-test −2.268 27 032

Grammar pre-test Grammar pre-test −3.309 27 003

This study had one independent variable (gamification) and two dependent variables
(a. vocabulary knowledge and b. grammar knowledge). Table 6 shows the paired sample
t-test for each of the dependent variables.

Regarding vocabulary, the means of the pre-test (M = 8.81, SD = 1.34) and the
post-test (M = 9.41, SD = 0.64) show a difference. Therefore, it can be assumed that
students performed better after the treatment. The results of the t-test show a p-value of
0.032.

In relation to grammar, the means of the pre-test (M = 6.43, SD = 2.09) and the
post-test (M = 7.38, SD = 1.64), also, show a difference. So, it can be assumed that
students performed better after the treatment. The results of the t-test show a value of
0.032.

Based on the p values obtained in this study (see Table 6), the null hypothesis is
rejected, and the alternative hypothesis is accepted. Thus, it can be said that gamification
has a positive effect on vocabulary and grammar development.
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4 Conclusion

Gamification has great potential as an educational strategy to learn a foreign language.
This study aimed to determine to what extent gamification improves vocabulary and
grammar learning in A1 level English students. The experiment reveals that even though
there is not a marked significant difference between the means of the pretest and posttest
scores of the experimental and control groups for vocabulary and grammar development,
the alternative hypothesis is accepted. Therefore, it can be implied that gamification
facilitates the development of vocabulary and grammar amongA1 level English students.

When compared to the traditional method, gamification can have a positive influence
on student achievement. Thus, teachers can be recommended to use the gamification
method to enhance student learning.

Upon consideration of the benefits of gamification, teachers should consider eval-
uating how they can attract learners’ attention, reduce the fear of failure, and create
scenarios to communicate in real life. In addition, most vocabulary and grammar activi-
ties in the English language courses are conducted using textbooks, and there is an urgent
need for innovative and flexible teaching materials to supplement textbooks. In these
regards, the application of gamified environments can help deal with issues regarding
time constraints and resources so that students can be provided with more opportunities
for autonomous learning, language practice, and producing language outputs.

Gamification can be a supportive tool for online learning; however, institutions need
to make sure that there is accessibility to the internet and technological devices for
students to connect and carry out the planned activities. Meaningful assessments must
also be developed to ensure that students are achieving their learning goals. Additionally,
the application of these innovative strategies is necessary for higher education contexts
to meet the interests and needs of tertiary-level students.

Future research should analyze the effects of gamification on additional English
language skills such as,writing, speaking, reading, and listening. Similar studiesmayalso
be conducted tomake comparisonswith gamification approaches that are not technology-
oriented.
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Abstract. The pandemic caused by Covid-19 at the end of 2019 affected the
development of academic activities in educational institutions at all levels. This
article focuses its interest on analyzing the academic performance, failure and
dropout of the students of the Universidad de las Fuerzas Armadas ESPE, Santo
Domingo, before and during the pandemic. The analyzed data was collected from
the academic resultsmatrices of theDepartamento de Ciencias Exactas of the ordi-
nary academic periods: 201950, 201951, 202050, 202051, 202150 and 202151.
The informationwas analyzedwith a descriptive approach, using bar charts, which
indicate the evolution of the areas of knowledge in the indicated periods. For the
variation of academic performance, the ANOVA method was used, obtaining a p
− value= 0.126, which indicated that there is no significant variation between the
means of the analyzed data. In addition, it was determined that between academic
periods the assumptions of normality and homoscedasty with values p − value
> 0.05 are met. In the linear correlation analysis, the Pearson coefficient was
calculated, whose value indicated a strong negative correlation between the aca-
demic performance and the percentage of failure (values of 0.887, 0.796), while
between the academic performance and the percentage of abandonment there was
a moderate negative correlation (values of 0.428, 0.636). Finally, models based on
linear regression are proposed in the areas of knowledge analyzed, to predict the
academic performance of the new academic period 202250.

Keywords: Academic performance · University education · Linear regression ·
ANOVA

1 Introduction

It has been approximately one hundred years since humanity was engulfed in a global
pandemic [1]. On March 11, 2020, a new generation was affected by the virus called
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SARS-CoV-2, which was declared a pandemic by the World Health Organization
(WHO).

As a preventive measure, institutions, organizations and governments started con-
tingency plans to prevent the spread of the virus. The Government of Ecuador was no
exception, declaring a state of emergency on March 16, 2020, the date on which the
closure and suspension of all face-to-face activities that were not a priority for public
welfare were decreed.

In the educational field at all levels, the suspension of face-to-face activities was
ordered in order to prevent the spread of the virus and reduce its impact.According to data
from the United Nations Educational, Scientific and Cultural Organization (UNESCO),
by mid-May 2020 more than 1.2 billion students at all levels of education, worldwide,
had stopped having face-to-face classes at school. Of these, more than 160 million were
students from Latin America and the Caribbean [2].

Educational institutions had to take measures to allow them to continue with their
activities, which gave rise to the deployment of distance learning modalities, using a
variety of formats and platforms. This modality demanded a new challenge, since in a
short time it was necessary to adapt face-to-face study programs to the virtual modality.

Virtual education reduces certain problems that face-to-face education presents, such
as geographical problems, since it is not necessary to travel anywhere; time problems,
since it favors combining studies and work activities; and demand problems, since it
is possible to access training programs that are not available in nearby educational
institutions. However, it also has its drawbacks: little interactivity between teachers and
students; feedback can be very slow; it is more difficult to rectify errors in materials,
evaluations, etc.; there are more dropouts than in face-to-face teaching [3].

One of the variables used to measure the quality of education is academic perfor-
mance. Educational institutions analyze the results of this variable to develop action and
improvement plans, trying to evaluate academic performance and improve it, implies
considering the following socioeconomic factors, scope of study programs, teaching
methodologies, difficulty of using a personalized teaching, mastery of previous concepts
and modality of face-to-face or virtual studies can affect it [4].

The objective of this research is to analyze the academic performance of the students
who attend first levels in the exact sciences subjects at the Universidad de las Fuerzas
Armadas ESPE, Santo Domingo, an institution of higher education in Ecuador, for
which the information of the academic results of the periods of ordinary classes 201950,
201951, 202050, 202051, 202150 and 202151 of the Department of Exact Sciences was
used. The hypotheses raised are:

H1: There is no significant difference between the average academic performance of the
periods analyzed.
H2: There is a Strong Linear Correlation Between the Averages of Each Area of
Knowledge and the Percentages of Abandonment and Failure.

The main contribution of this research is to provide higher education institutions
(HEI) and the educational community with a descriptive and inferential analysis of the
results of the academic performance of students of the first levels of the Universidad de
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las Fuerzas Armadas ESPE, Santo Domingo, before and during the confinement caused
by the pandemic, through the use of python software.

2 Related Works

The pandemic has affected almost all Instituciones de Educación Superior (IES) in
Ecuador, for which an accelerated change towards the virtual modality was generated,
modifying the teaching-learning process along with other processes in the educational
environment, posing enormous challenges in the technological environment for both
teachers and students. [5].

Maintaining continuity in educational activities during the pandemic has required the
incorporation of virtual learning environments supported by Information and Communi-
cation Technologies (ICTs). This new learning context has required the development of
digital skills and it is estimated that it has produced effects particularly on the academic
performance of students. According to the case study in a higher education institution
in Mexico and its affiliated institutions, 90 percent considered that they need to improve
their digital skills, as well as that the resulting academic performance is subjective. [6].

Other research identified the correlation between critical thinking skills and academic
performance in first-semester college students, using the W-GCTA Critical Thinking
Assessment short test to record that students with average academic performance have
critical thinking skills. Pearson’s correlation coefficient found that these skills and aca-
demic performance are related. In addition, the ANOVA test was used to verify the
difference between the means of the variances [7].

Particularly, the subjects belonging to the Knowledge Areas of Exact Sciences have a
high component of participation in the curricular meshes for the careers of Engineering,
Technology, Sciences and particularly during the first years of training, their in-depth
study is required as part of the basic formation of the professional profile. The results
of greater failure are evident in exact science subjects with respect to the subjects of the
career. Among the main causes, as described in a research carried out [8], it can be the
product of the difficulty of adaptation of the student who enters the university system,
low level of previous knowledge, problems of study habits, which has led to propose
initiatives tomitigate the disapproval as in the case of theNational Technological Institute
of Mexico in Celaya, with the Advisory Program for Repeating or Special Students
(PASARE), by the Department of Basic Sciences.

In an investigation, the academic results of 2 cohorts of university students were
analyzed in May 2019–2020 and May 2020–2021, the first in face-to-face mode, the
other during the pandemic in virtual mode. It was evidenced that the results of the
grade point average were higher for the cohort in virtual modality, however the main
disadvantage reported by the students was the non-execution of practical activities of
their career [9]. It is necessary to limit that it cannot be directly inferred that a better
average implies a greater internalization of knowledge; In this sense, it is necessary to
carry out other investigations that includemore variables of the teaching-learning process
that change in the virtual context, one of them is the incidence of the evaluation by the
type of available instruments, as well as the accessibility by the students to unauthorized
or controlled extra resources, in contrast to face-to-face evaluations.
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According to another study carried out based on the perception of students from a
university institution in Colombia, the virtual learning modality was one of the factors
that affected the results of academic performance during the pandemic, with a slight
association between virtuality and impact on learning. Academic performance, while
the family coexistence factor presented a moderate association with the affectation of
academic performance [10].

In a similar investigation, applied to students of the leveling course of a univer-
sity institution in Ecuador, which analyzed face-to-face and virtual study modalities as
a factor, significant differences were found. The results showed a superior academic
performance for those who took the basic science subjects of the first leveling course,
executed particularly for the first time in the virtual modality, with respect to the pre-
vious courses executed in face-to-face mode, however, the authors point out that the
superior values do not necessarily imply a better level or depth of knowledge[11]. In this
research, unlike the one cited above, the results of academic performance for students
of the first levels in six consecutive academic periods were analyzed, of which the last
four periods were executed completely in virtual modality, obtaining that there is no
significant difference for the means in academic performance between the face-to-face
and virtual modalities.

3 Materials and Methods

For the analysis of the research, the information on the academic performance, failure
and dropout of the students who take exact science subjects was considered, information
that is compiled by the Department of Exact Sciences of the Santo Domingo campus
(DCEX-SS). The subjects are grouped into the knowledge areas of: Functional Analysis,
Mathematical Analysis, Physics, Statistics and Chemistry.

The academic periods considered are: 201950, 201951 executed in face-to-facemode
and the periods 202050, 202051, 202150, 202151 executed in virtual mode.

The institution’s academic regulations stipulate that students pass a subject with an
average equal to or greater than 14 out of 20 points, otherwise they fail. For this study,
dropout is considered as a student who does not present homework, frequent tests and
exams, without officially canceling their enrollment record.

For the descriptive and inferential analysis, the phyton software was used in the
online version of Colab, since this resource facilitates the collaborative work of the
group and reduces the use of computer resources in data processing.

This study aims to develop a quantitative research approach; the methodology
focused on a descriptive-predictive type analysis, which allowed the grouping, rep-
resentation and interpretation of the results. In addition to determining the association
between some variables of interest in the educational field such as: performance, fail-
ure and dropout and analyzing their possible dependence.The following hypotheses are
proposed:

H1: There is no significant difference between the average academic performance of the
periods analyzed.
H2: There is a strong linear correlation between the averages of each area of knowledge
and the dropout and failure rates.
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To verify H1, the average performance per academic period was considered as a
variable, in order to verify that the averages of the five areas of knowledge are main-
tained or show variation, applying an ANOVA test. The assumptions of normality and
homoscedasticity must be met before applying the ANOVA test, the Shapiro Test was
applied for normality and the Bartlett Test to analyze homoscedasticity.

To verify H2, the average performance per academic period, the failure rate and the
dropout rate were considered as variables in order to verify the linear correlation with
the Pearson Coefficient. To generate the prediction model, linear regression was used
in order to obtain the performance averages in each area of knowledge in subsequent
academic periods.

3.1 Data Collection

Table 1 shows the performance averages by area of knowledge (Functional Analysis,
Mathematical Analysis, Physics, Statistics, Chemistry) based on the last six academic
periods analyzed, while in Table 2 shows the failure percentages by area of knowledge.
In the Table 3 shows the dropout percentages for each area of knowledge:

Table 1. Academic performance according to academic periods

Area-Period 201950 201951 202050 202051 202150 202151

Functional analysis 15.32 14.40 15.00 14.87 14.65 14.59

Analysis 15.31 13.36 14.08 13.34 13.57 13.33

Statistics 15.44 14.12 15.24 15.54 15.27 15.50

Physics 15.16 12.07 13.86 N/A 14.27 14.91

Chemistry 15.16 13.96 14.38 13.38 14.11 13.74

Table 2. Percentage of loss based on academic periods

Area-Period 201950 201951 202050 202051 202150 202151

Functional analysis 8,00% 27,59% 16,85% 15,17% 15,70% 18,83%

Analysis 27,10% 33,33% 24,51% 30,43% 29,90% 33,45%

Statistics 23,23% 25,36% 9,33% 11,46% 9,38% 12,82%

Physics 26,57% 47,66% 17,82% N/A 18,56% 14,71%

Chemistry 25,86% 31,94% 24,85% 30,65% 26,10% 29,50%
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Table 3. Abandonment rate based on academic periods

Area-Period 201950 201951 202050 202051 202150 202151

Functional analysis 1,33% 4,60% 5,62% 3,32% 3,41% 3,14%

Analysis 8,13% 7,14% 5,07% 12,46% 5,14% 16,89%

Statistics 4,04% 6,52% 1,33% 3,13% 3,13% 0,85%

Physics 2,80% 8,41% 9,90% N/A 3,09% 5,88%

Chemistry 5,01% 8,06% 12,27% 11,74% 3,52% 10,32%

Table 4. Normality and homoscedasticity test

Period Shapiro test Bartlett test

p-value p-value

201950 0.74

201951 0.71

202050 0.63 0.05

202051 0.81

202150 0.0003

4 Results and Discussions

4.1 Descriptive Statistics of Academic Performance

In Fig. 1 through bar diagrams, the evolution of performance is presented academic,
obtaining that the averages for each area of knowledge do not show a significant variation
between theperiods: 201950, 201951, 202050, 202051, 202150and202151. Particularly,
in the period 202051, in the area of Physics averagewas not generated because its subjects
were not taught by readjustment of academic meshes.
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Fig. 1. Evolution of the averages of each area according to the academic periods.

In Fig. 2 using bar diagrams, the evolution of the reprobation percentage is described,
obtaining that in the areas of knowledge of Physics and Statistically, this value decreased
significantly during the pandemic, for periods: 202050, 202051, 202150 and 202151.
While in the area of Chemistry and Analysis there was no consistent variation between
pre and post periods pandemic. Particularly, in the period 202051, in the area of Physics,
no was the percentage of reprobation due to the fact that their subjects were not taught
for readjustment of academic meshes.
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Fig. 2. Evolution of the reprobation of each area according to the academic periods.

In Fig. 3 shows the evolution of the dropout rate by means of bar diagrams, obtaining
that in the area of knowledge of Statistics this value decreased significantly during the
academic periods developed in the pandemic: 202050, 202051, 202150 and 202151. In
the other areas of knowledge there was no defined trend of increase or decrease of the
percentage of abandonment in the pre and post pandemic periods.
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Fig. 3. Evolution of the abandonment of each area according to the academic periods.

4.2 Verification of the Hypotheses and Discussion

4.2.1 H1 test: There is No Significant Difference in the Average Academic
Performance of the Academic Periods

Prior to obtaining the results, the Shapiro test (Normality) and Bartlett test (homoscedas-
ticity) was used, as indicated in Table 4. For a value of α = 0.05 there is sufficient
evidence to affirm that all academic periods meet the assumptions of normality and
homoscedasticity with a value p − value > 0.05, except for the period 202150:

The ANOVA test applied to the academic performance averages by period are shown
in Table 5, obtaining sufficient evidence to affirm that there is no significant difference
in the performance averages. In this way, studies can be complemented in which the
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experimental and control groups, Shapiro’s test and mean difference with a Bartlett test
were used in this research, surpassing other investigations in which the assumption of
homocedasticity is not verified [12].

Table 5. ANOVA test

Variable ANOVA (F) ANOVA (p-value)

Performance of all areas of knowledge 2.13 0.12

4.2.2 H2 Test: There is a Strong Linear Correlation Between the Averages of Each
Area of Knowledge and the Percentages of Abandonment and Failure

The Pearson correlation coefficients are presented in Table 6. It was found that there is a
strong negative linear correlation between the performance averages of each knowledge
area and its failure rate, implying that the higher the academic performance, the failure
rate decreases. However, between the performance averages of each area of knowledge
and its dropout percentage, there is a moderate negative linear correlation, that is, the
dropout percentages are not only related to the performance averages, but could also be
related to Other factors are outside the scope of this research. In this way, the results
obtained in other investigations were passed, in which the Shapiro (normality) and Lev-
ene (homocedasticity) tests were performed. However, the correlation part involves only
two variables [13].

Table 6. Pearson’s correlation coefficient

Area Correlation
Reprobation

Correlation
abandonment

Functional
Analysis

−0.887 −0.447

Analysis −0.669 −0.332

Physics −0.796 −0.636

Statistics −0.609 −0.769

Chemistry −0.654 −0.428

Additionally, by means of linear regression, a prediction model was obtained to
obtain performance averages in each area of knowledge, as indicates in the Table 7. The
predictions that were found correspond to the new period 202250, including a model for
the Physics area.
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Table 7. Linear regression model

Period Linear regression model Prediction

Functional Analysis y =0 −.08657143x + 15.108 14.502

Analysis y = -0.286x + 14.8327 12.831

Physics y = 0.17x + 13.544 14.564

Statistics y = 0.11571429x + 14.78 15.59

Chemistry y = -0.20428571x + 14.92 13.49

5 Conclusions and Future Work

This study determined through the ANOVA test that there is no variation significant in
the performance averages by academic period, before and during the pandemic. The
information at the level of the areas was taken as a base. of knowledge: Functional
Analysis, Mathematical Analysis, Physics, Statistics and Chemistry.

Pearson’s correlation indices indicated a strong negative correlation difference
between the average academic performance and the failure rate, while between the aver-
age academic performance and the percentage of abandonment there was a moderate
negative correlation.

The models obtained through linear regression will allow predicting academic per-
formance in future ordinary academic periods, indicating possible trends of increase or
decrease in the averages of the areas of knowledge of the Department of Exact Sci-
ences of the University of the Armed Forces, Santo Domingo. In the future, actions
may be taken in the areas of knowledge with the greatest tendency to reduce academic
performance.

To complement this research with future work, it would be pertinent to analyze other
relevant factors (social, economic, etc.), which can be related as a cause of abandonment
and desertion of studies.

Other research could delve into the effect of not doing laboratory activities during
the pandemic on subjects that have a practical component and its impact on academic
performance. In addition, if a deepening of knowledge was achieved in these subjects.

Finally, the use of descriptive and inferential statistics made it possible to visualize
the temporal evolution of the data obtained in the areas of knowledge of the Department
of Exact Sciences, achieving the objectives set in this study.

Acknowledgment. The authors thank the Department of Exact Sciences of the Universidad de
las Fuerzas Armadas Sede Santo Domingo (DCEX-SS), for providing access to the matrices that
contain information from the academic periods analyzed in this work. A special thanks to the
teachers who are part of it.

References

1. CastañedaGuillot, C., Ramos, G.: Principales pandemias en la historia de la humanidad.
Revista Cubana de Pediatría. 92, 1–11 (2020)



202 R. Bastidas-Chalán et al.

2. CEPAL: Organización de las Naciones Unidas, and UNESCO. La educación en tiempos de
la pandemia de covid-19. Technical report (2020)

3. Rodríguez Gallego, A., Martínez Caro, E.: Estilos de aprendizaje y elearning. hacia un mayor
rendimiento académico. Revista de Educación a Distancia (RED). 7, 1–9 (2003)

4. Navarro, R.E.: El rendimiento académico: concepto, investigación y desarrollo. REICE.
Revista Iberoamericana sobre Calidad, Eficacia y Cam- bio en Educación. 1(2), 1–16 (2003)

5. SantanaSardi,G.,GutiérrezSantana, J., ZambranoPalacios,V.,CastroCoello,R.: La educación
superior ecuatoriana en tiempo de la pan- demia del covid-19. Dominio de las Ciencias 6(3),
757–775 (2020)

6. Zimbrón, A., Gutiérrez, E., et al.: Rendimiento académico en ambientes vir- tuales del
aprendizaje durante la pandemia covid-19 en educación superior (2021)

7. ShirleyLorenaAlquichire, R., Arrieta, J.C.: Relación entre habilidades de pensamiento crítico
y rendimiento académico. Voces y Silencios. Revista Latinoamericana de Educación 9(1),
28–52 (2018). https://doi.org/10.18175/vys9.1.2018.03

8. Oliver, E., Serrano, M., Ramírez, M.: Estrategias virtuales de pandemia para abatir los índices
de reprobación en asignaturas de ciencias básicas. Revista Mapa 5(24), 1–21 (2021)

9. BenitezMartinez, S., Cabrera Soriano,L.: Impacto de la pandemiaCovid- 19 en el rendimiento
estudiantil a través del teleaprendizaje en estudiantes de laCarrera deEnfermería. Ph.D. thesis,
Universidad de Guayaquil, Fac- ultad de Ciencias Medicas, Carrera de Enfermería (2020)

10. Valdivieso, M.A., Victor, M., Angela, S.: Percepción de estudiantes universitarios colom-
bianos sobre el efecto del confinamiento por el coronavirus, y su rendimiento académico.
Espacios 41(42), 269–281 (2020). https://doi.org/10.48082/espacios-a20v41n42p23

11. Sánchez-Almeida, T., Naranjo, D., Reina, J.: Análisis del desempeño académico de estu-
diantes de una institución de educación superior en ecuador, antes y durante la pandemia.
Technical report, Universidad de Zaragoza, Servicio de Publicaciones (2021)

12. Bastidas-Chalán, R., Mantilla-Morales, G., et al.: Inferential statistical anal- ysis in e-learning
university education in latin america in times of covid-19. Commun. Comput. Inf. Sci. 1535,
97–107 (2022)

13. Mingorance, A.C., Trujillo, J.M., Cáceres, P., Torres, C.: Mejora del rendimiento académico
a través de la metodología de aula in- vertida centrada en el aprendizaje activo del estudiante
universitario defi- ciencias de la educación. J. Sport Health Res. 9(1), 129–136 (2017)

https://doi.org/10.18175/vys9.1.2018.03
https://doi.org/10.48082/espacios-a20v41n42p23


Performance in the Practice of Mountain Biking
Using the Samsung Health App: An Experience
in Physical Education with University Students

Edwin Iraola-Real1 , Alonso Iraola-Arroyo2 , Keita Nakamine3, Daniel Iraola3,
Nicole Iraola-Arroyo2, and Ivan Iraola-Real3(B)

1 Universidad Nacional de Educación Enrique Guzmán y Valle, Lima 15472, Perú
2 Universidad Tecnológica del Perú, Lima 15046, Perú

3 Universidad de Ciencias y Humanidades, Lima 15314, Perú
ivanir701@hotmail.com

Abstract. Mountain biking is a sport that is physically demanding and at the same
time beneficial for health; therefore, it can be implemented in university education
bymonitoring achievements. For this reason, the present study aims to analyze the
university performance of the physical education course through the practice of
mountain biking through the Samsung Health app. 12 university students between
16 and 25 years of age participated (Mage = 21.78, SD = 1.40) from Lima-Peru.
The record of the sport performance was 7 sessions of training with a pace as a
peloton. The results showed that there was an increase in average and maximum
speed, altitude, and mileage. Then, the analysis of the coefficients of variation
showed moderate homogeneity of the means of maximum and average speed, as
well as altitude per day. But it was heterogeneous with respect to the distance
covered, showing an increase in the performance of the students.

Keywords: Physical education · Sport · Athletes ·Mountain biking · Physical
activity · Samsung Health App ·Mobile health

1 Introduction

Mountain biking is one of the most popular outdoor sports [1]. Although its origin as
off-road cycling is associated with the decade of the 70s of the twentieth century, it was
incorporated as a competitive sport in the 1996 Olympic Games in Atlanta [2]. This
was the year when its popularity and the number of people who practice it increased
[3]. Due to its popularity, it can be said that currently as a sport it is classified into
cross-country cycling, endure (all mountain) cycling, downhill cycling, cyclocross, and
freeride. And likewise, each classification requires a bicycle with specialized equipment
[1]. However, it is important to consider that as a physical activity it is characterized
by its high intensity and high aerobic and anaerobic demands [3]. These demands are
due to the simultaneous coordination of the muscles of the whole body, particularly the
arms and legs to achieve traction and stability of the bicycle [4]. These demands are
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sometimes increased if cyclists use bicycles with shock absorbers, which tend to absorb
the muscular force of the legs when pedaling; being more demanding for the cyclist [5].

These high physical demands that cycling involves [3], generate health benefits. And
in this regard, there are studies that claim that cycling is beneficial for muscular and car-
diorespiratory fitness; reducing the risk of overweight, premature death, cardiovascular
problems, blood pressure problems, hyperlipidemia, breast, and colon cancer, and even
type 2 diabetes [1]. For example, a British study conducted in 2017 with a sample of
250,000 participants confirmed that cycling reduces the likelihood of suffering from
cardiovascular disease, cancer, and mortality [6].

Therefore, according to the analysis of mountain biking as a highly demanding sport
[4] due to the high demand of energy consumption andmuscular work [3], it is necessary
for cyclists to monitor their performance during their training. In this way, it is necessary
to keep track of the rhythm of their activity and physical effort, as well as to follow up
their vital signs. Thus, as athletes, they can set new goals in their training by monitoring
their health status. Therefore, it is important to keep amore andmore professional control
with technological applications such as the Samsung Health app [7].

1.1 About the Samsung Health App

Usually, sports practices such as athletics or cycling lacked a thorough monitoring of the
performance achieved by each athlete. However, nowadays, technological applications
(apps) have been developed that allow athletes to perform an increasingly professional
monitoring of their performance and vital signs. Being useful for physical education
teachers who want to monitor the performance of university students. Among these
innovative applications is SamsungHealth, whichwas developed for athletes and cyclists
and is gradually increasing the number of users due to the information it records and
reports to the user (see Fig. 1). In this way, Samsung Health app provides information
about the speed reached (minimum and maximum), the highest and lowest elevation
points above sea level, the average heart rate, etc. Thus, this application allows the athlete
to turn his IPhone and Android into a technological resource for sports monitoring; also
obtaining statistics on his performance [7].

Samsung Health is an application for smartphones that has proven to be valid for
monitoring physical performance; especially when used with smartwatches to capture
vital signs at the body level in the arm and hands. Due to its popularity it has achieved
millions of downloads through Google Play, and is currently considered pre-installed on
Samsung cell phones [8]. Samsung Health app has been shown to have great accuracy in
reporting walking even though the location of the smartphone affects the accuracy [9],
or the type of activity, such as uphill or downhill walking [10].

However, it is considered an application that adequately reports performance levels
for independent athletes. Although there are several studies using the Samsung Health
app in the last 5 years, these studies report the performance of walking athletes [8–10].
For these reasons, it is important to conduct studies using the SamsungHealth app [7] for
monitoring the performance of university students who practice mountain biking during
training in their physical education courses.
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Fig. 1. Registration of the Samsung Health app in a training route in the university physical
education course.

1.2 Importance of Monitoring Mountain Biking Performance in Peru

Peru is one of the countries with a varied geography and culture that makes it one of
the perfect places to practice mountain biking. It is a country that has a wide network
of trails and dirt roads optimal to provide satisfaction to beginners and professional
cyclists. These mountain biking routes can be found mainly in the highlands, with the
Sacred Valley of the Incas in Cusco as a destination [11]. Part of its geography shows
eight natural regions ranging from the Coast or Chala from sea level to 500 m above sea
level (mosl) to the Janca or Cordillera region from 4800 (mosl) to 6768 (mosl) [12]. But,
due to the particularities of the geography, in a distance of less than 25 km a mountain
biker can go from the Coast or Chala region to the valleys of the Yunga region from 500
(mosl) to 2300 (mosl). This represents a great physical effort and also the need to have
an adequate level of physical performance due to the change in altitude.

This geographical variety that characterizes Peru [11], can cause temperatures rang-
ing from 11 degrees Celsius with a sky covered with fog, but with a humidity level of
up to 85% in the coastal region or Chala [13]. And when moving to the Yunga region,
temperatures ranging from 27 degrees Celsius with a sky partially covered with clouds,
but with a humidity level of up to 41% [14]. It should be considered that the routes for
mountain biking in Peru can be dirt and stone roads, or bridle paths. But additionally,
these routes range from flat roads (0% elevation gain) to very challenging roads (more
than 16% elevation gain) [15], which may represent less or more physical effort for
athletes. For these reasons, it is essential to monitor the performance of athletes (as well
as their physical condition), and even more so if it is to be implemented in university
education as a physical education course.
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1.3 Implementing Mountain Biking in University Physical Education

Peruvian university education is oriented towards the comprehensive training of profes-
sionals. This proposal is based on Competency-Based Education that was implemented
in Peruvian universities since the university reform since 2014 [16]. This university
reform was achieved with the implementation of the current University Law 30220,
which requires universities to develop professional skills from general courses and spe-
cialty courses [17]. In these subjects, the implementation of university leveling courses,
research courses, specialty courses, artistic training and physical education are contem-
plated. In order to comply with this university reform, in Peru the National System of
Evaluation,Accreditation andCertification of EducationalQuality (SINEACE)monitors
the universities’ compliance with the University Law [18]. The SINEACE complies with
the provisions of the General Law of Education 28044 in which in article 9 it is proposed
that training a person is intended to develop their ethical, intellectual, artistic, cultural,
affective, religious and physical capacities to adequately exercise their citizenship and
to be linked to the world of work [19]. Therefore, according to the implementation of
these regulations and policies, it is justified that physical education courses have been
implemented, even as a pilot test with new sports that universities do not usually work
on, such as cycling.

The previously exposed arguments on the particularities of Peruvian university edu-
cation, on policies [17], and the implementation of sports activities in the university
curriculum. Also, about the geographical variety of Peru [12], as well as the variants
of the climate [13, 14], make mountain biking very demanding in many cases [4]. For
obvious reasons, this requires high energy consumption for cyclists [3]. Therefore, it is
necessary to monitor performance with a technological application such as the Samsung
Health app [7]. Thus, the objective of this study is to analyze the university performance
of the physical education course through the practice of mountain biking through the
Samsung Health app [8].

In order to achieve the proposed study objective, the research methodology is
explained below.

2 Methodology

The study assumes a quantitative approach methodology [20] because they analyze the
records in terms of speed, distance, height, etc. reported by the Samsung Health app.
At the same time, because it refers to a study with a small sample and in a short time it
corresponds to a case study [21].

2.1 Sample

The sample consisted of 5 mountain bikers belonging to the Qhapaq Peru from a public
university in Lima - Peru. Due to the context of the Co-vid-19 pandemic, there was a
small group of students from the first cycles in order to correctly develop the pilot of
the physical education course. All participants were male and ranged between 16 and
25 years old (Mage = 21.78, SD = 1.40) from the districts of Lurigancho Chosica and
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Chaclacayo in Lima-Peru. Students trained in a peloton-style formation from the district
of Chaclacayo in the province of Lima to the district of Santa Eulalia in the province of
Huarochirí.

2.2 Measures

Performance monitoring was done jointly. To do this, a checklist was created to record
the data provided by the Samsung Health app of the student team. The purpose of
this checklist was to facilitate the monitoring of the cyclists’ training pace and sports
performance. In this way, a databasewas generated inwhich the progress of themountain
bikers could be tracked. The data recorded were the following: altitude level above
sea level, average speed and maximum speed, mileage and ride time. In addition, the
temperature was recorded (see Fig. 2). It is important to clarify that the record was
obtained for the whole team and not individually in training circuits (see Fig. 3).

Fig. 2. Display of the Samsung Health app log on a training route. Report of the seventh day of
training in which you specified the average and maximum speed, altitude level, etc.

2.3 Methodological Procedures

For the present study, coordination was carried out with the university authorities for the
curricular implementation through a physical education course that includes two units
of 7 sessions with mountain biking practices for students of the first cycles of study. The
ethical research criteria were respected, specifically that of voluntary participation and
confidentiality [22]. Thus, according to these ethical criteria,we proceeded in accordance
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Fig. 3. Training Circuits, names of the towns and altitude level above sea level. Source: Nicole
Iraola-Arroyo.

with Peruvian Law No. 29733 on Personal Data Protection, which refers to keeping the
identities of the participants confidential [23]. Regarding the voluntary and confidential
participation of cyclists aged 16 and 17 years, considered adolescents (not adults), we
acted in accordance with Peruvian Law No. 27337 known as the Civil Code of the Child
and Adolescent of Peru. This regulation states that those over 16 years of age have the
psychological maturity to decide without the influence of other people [24]; for example,
to decide to participate freely in the training sessions and to participate in the present
study.

After defining the ethical criteria, the training program was defined. This program
consisted of 7 sessions training routines. The participants agreed to train on Saturday
mornings. Thus, a schedule was established starting at 8:00 am to make preparations
(clothing, warm-up, safety accessories, tools, food, etc.). And at 9:00 a.m. the training
route began. At this time the registration of the Samsung Health app [7] was started. It is
important to clarify that throughout the driving process the requirements established in
the Peruvian Law No. 30936, Law that promotes and regulates the use of bicycles as a
means of sustainable transport were met, mainly Article 11 of protection to pedestrians,
the driver himself and third parties [25] because the training route included urban areas
with traffic signs. The protocols to avoid the spread of Covid-19 were followed, so the
training sessions were conducted wearing masks and keeping the respective distance
from other people [26].

The data recorded by the Samsung Health app were entered into a database with
the Statistical Package for the Social Sciences software (SPSS, version 26) [27]. In this
way, descriptive statistical analyses were performed and to identify the significance of
the possible increase or decrease of the training pace and sports performance, the means
were analyzed with the coefficients of variation (CV) assuming the criteria of Rustom
(2012) that range from high homogeneity to high heterogeneity [28].
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3 Results

Following the description of themethodology, ethical aspects and procedures, the results
are presented below.

3.1 Report of the Samsung Health App

Table 1 shows the record of the Samsung Health app. The progress of the mountain
bikers in terms of average speed, maximum speed, altitude, kilometers traveled and
temperature can be observed.

Table 1. Report of the Samsung Health app.

Training Average
speed

Maximum
speed

Lower
altitude

Higher
altitude

Km Temperature

First
training

12,90 32,30 623,00 829,00 22,44 18,00

Second
training

13,80 34,40 652,00 985,00 32,12 21,00

Third
training

16,70 30,50 645,00 982,00 33,30 27,00

Fourth
training

15,60 42,20 486,00 1300,00 52,22 19,00

Fifth
training

15,70 46,50 632,00 1268,00 48,68 17,00

Sixth
training

18,20 43,10 597,00 1335,00 53,32 21,00

Seventh
training

17,00 46,80 639,00 1425,00 55,26 19,00

3.2 Descriptive Statistics and Variation Coefficients

Table 2 shows the means, standard deviations and coefficients of variation. To deter-
mine the increase in sports performance, the criteria of Rustom (2012) were taken into
account, who establishes that if the coefficient of variation (CV) is less than 5% it is
considered highly homogeneous, if the CV ranges between 5% to 20% it indicates mod-
erate homogeneity, if the CV is between 20% to 50% it is heterogeneous, and if the CV
is greater than 50% it is considered highly heterogeneous [28].

Therefore it can be seen that the average speed has a CV of 11.74%, the maximum
speed has a CV of 17.38, the performance explained in the altitude as a minimum
point has a CV of 9.46%, and the maximum altitude shows a CV of 19.39%; these
sports performance criteria prove to be moderately homogeneous. However, the mileage
covered during the 7 sessions of training shows a CV of 30.50%,which is heterogeneous,
evidencing an increase of the distance, covered in each day of training.
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Table 2. Descriptive statistics and variation coefficients.

Sport performance Minimum Maximum Mean SD VC

1 Average speed 12,90 18,20 15,70 1,844 0.1174
(11.74%)

2 Maximum
speed

30,50 46,80 39,40 6,847 0.1738
(17.38%)

3 Lower altitude 486,00 652,00 610,57 57,772 0.0946
(9.46%)

4 Higher altitude 829,00 1425,00 1160,57 225,086 0.1939
(19.39%)

5 Km 22,44 55,26 42,48 12,957 0.3050
(30.50%)

6 Temperature 17,00 27,00 20,29 3,302 0.1627
(16.27%)

3.3 Dispersion Diagram

Once the heterogeneity with respect to mileage run was identified, an analysis was
performed with a scatter diagram in which the variable mileage was entered (Y axis),
then training day (X axis) and average speed (Z axis) (see Fig. 4). Thus, the scatter plot
and the coefficient of variation confirm the clear trend of a gradual increase in sports
performance expressed in distance covered, which could be evidence of better physical
endurance or better management of muscular energy during the training days.

Fig. 4. Dispersion diagram showing the evolution of the mileage traveled according to the 7
training sessions in the physical education course.
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4 Discussion

Thecase studydeveloped that oriented according to the objective to analyze the university
performance of the physical education course through the practice of mountain biking
through the Samsung Health app. This educational performance was evaluated thanks to
the reports of average and maximum speed, distance traveled (KM) and altitude levels
reached indicated by the Samsung Health app [7]. Although it is known that the app
has presented accuracy difficulties in walking athletes, there are studies that conclude
that it has achieved efficient results to record the performance of athletes [9, 10]. And
in the evaluation of the sports performance of the universities cyclists, the app provided
efficient records. The records obtained were confirmed with maps, traffic signs and
information from geographical documents.

In the results, it was possible to show that in terms of the records obtained, it was
evidenced that the team reached a gradual increase in speed, distance and height reached
in the seven training sessions of the physical education course. This performance may
have been due to the level of difficulty of the route, characteristic of the geography of the
route that goes from the coast to the Peruvian highlands [12]. This generated a gradual
increase in sporting performance due to the demands of mountain biking itself [4] and
the energy demand for the university students [3]. However, it is important to highlight
that it was expected to obtain a level of heterogeneity in sports performance in order
to identify a more differentiated increase in each day of training. However, the result
showed moderate homogeneity in the average and maximum speed and in the height
attained (mosl). It could be observed that the use of masks to prevent Covid-19 [26]
was important to prevent cyclists from catching Covid-19. Although cycling requires
high energy consumption [3], cyclists indicated that the use of masks exhausted them,
reducing their oxygenation and even generating dizziness. Therefore, the results in speed
and altitude did not differ much on each training day.

Finally, in terms of mileage, a differentiated (heterogeneous) increase was identified.
This result allows to understand that, despite the homogeneous performance in speed
and altitude achieved, the distance covered in training was greater day by day of training
due to various factors such as the gradient or the weather. Also, the same speed allows
to manage one’s own energy consumption each time the training route became more
familiar.

5 Conclusions and Future Works

The training and sports performance of the group of university students who prac-
ticed mountain biking was efficiently monitored with the Samsung Health app. The
app showed adequate levels of accuracy in terms of speed, altitude and distance trav-
eled, and these app records were confirmed with geographic data. Then, in terms of
sports performance, it showed an increase in each day of training. In some way, dif-
ficulties characteristic of the Peruvian geography and the use of masks as a protocol
for the prevention of Covid-19 infections were evidenced. However, sports performance
increased particularly in the distance traveled, proving to be an appropriate option to
develop sports courses with cycling monitored by apps. For future studies, from the
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university proposal, it is suggested to carry out a follow-up in more training routines,
with a greater number of participants, with different training circuits. So also using other
devices such as watches to monitor heart rate. Additionally, it is expected to expand the
study with qualitative research techniques to record better appreciations of mountain
bikers about the use of apps and the training itself.
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Abstract. The objective of this research is to analyze the level of sat-
isfaction and effectiveness of pre-professional practices in university stu-
dents, before and during the pandemic. The analyzed data was collected
through surveys applied to 67 students. The data was analyzed with a
descriptive approach, using tables to summarize the results, while in the
analysis of the difference in means in the effectiveness and satisfaction
scales, the ANOVA method was used, obtaining a p−value = 0.1134, the
same as indicated that there is no variation in the means of the scales.
For the correlation analysis, the Pearson coefficient was calculated, whose
value indicated a strong correlation between the satisfaction scale of the
place where the practice was carried out and the level of satisfaction
(0.637). Finally, a web page model is proposed that is capable of better
guiding the choice of the place where the students will carry out the
pre-professional practices.

Keywords: Pre professional practices · ANOVA · Pearson’s coefficient

1 Introduction

COVID-19 appeared as a strain originating from SARS-CoV-2 in Wuhan-China
at the end of 2019 when several cases of severe pneumonia were reported [1]. Due
to the rapid expansion and excessive contagion of this virus in some countries,
it was declared a global pandemic by the World Health Organization (WHO) in
March 2020. Since then, several biosecurity measures have been established to
prevent the spread of the virus COVID-19, such as lockdown and social distanc-
ing for an indefinite time [2]. This prevented people from leaving their homes,
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causing them to opt for new alternatives to carry out their work and educational
activities.

As a consequence, the COVID-19 pandemic left many workers unemployed
and in many cases they were forced to work from home, using technological tools
such as a computer and the internet [3]. Much of the jobs that was transferred
to the home was administrative labour, educational, technological, communica-
tion, marketing, finance and law [4]. On the other hand, labor pressures grew
out of control, the intensification of teleworking increased, forcing employees to
employees to be ‘online’ and ‘available’ all the time [5].

The COVID-19 pandemic also affected students, educational institutions
were forced to suspend the face-to-face modality, forcing them to opt for online
teaching and virtual education [6]. According to the United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO), 87% of the student
population in the world was affected by the closure of educational institutions
due to COVID-19 [7]. Despite the fact that higher education institutions expe-
dited the replacement of face-to-face classes with online training, the significant
learning of students had a transformation that was not successfully planned [8].
However, online learning gradually became one of the best alternatives for edu-
cation. Information technologies provided more than a stopgap solution during
the COVID-19 pandemic crisis [9].

This research aims to determine the relationship between the effectiveness
and satisfaction of the internships of university students in the engineering career
in information technologies (ITIN). The hypotheses are:

H1: There is variation in the mean of the effectiveness and satisfaction scales.

H2: There is a correlation between the effectiveness and satisfaction scales.
The main contribution of this research is to provide the community university

with a descriptive and inferential analysis, with python software, the results of
surveys on effectiveness and satisfaction in ITIN student internships.

2 Related Works

On the other hand, pre-professional practices are the set of tasks focused on
the formation of professional knowledge, skills and abilities that a student must
obtain during their learning stage [10]. These practices are part of the funda-
mental requirements that must be met during the academic period, so that
students can graduate from Higher Education. The Universities offer the aca-
demic credit to the students so that they can carry out their activities in the
organizations, during a certain number of hours that is equivalent to the number
of class hours [11].

At the Universidad de las Fuerzas Armadas ESPE, the guidelines were
approved to carry out pre-professional internships under sanitary conditions
imposed by the COVID-19 pandemic in March 2021. Among these guidelines



216 C. Coronel-Guerrero et al.

are the face-to-face, semi-face-to-face and non-face-to-face modalities to carry
out professional practices. For the face-to-face modality, it is established that
both the receiving Institutions and the University must guarantee the protec-
tion of people by carrying out the biosafety protocols, as for the blended and
non-face-to-face modalities, the practices can be carried out with the use of
telematic tools [12].

The Information Technology Engineering career at ESPE has the responsi-
bility to train professionals according to their graduation profile, therefore it is
committed to organizing and evaluating the periods of pre-professional practices,
for that reason, this study focuses in determining the effectiveness of the pre-
professional practices that their students have carried out during the pandemic
period.

University students face numerous challenges during their professional train-
ing. They have to prepare for the work environment by applying the knowledge
acquired during their academic stage. Pre-professional internships are the closest
link that students have with the world of work, in which they use their skills and
learning in order to achieve practical training and work-related experience [13].
The pre-professional internship is the starting point in the professional career of
each student, a space in which experience is gained on the role to be played and
the skills to solve situations typical of their profession [14].

However, pre-professional internships are not always developed properly,
because students do not carry out activities in the areas that correspond to
their professional profile. In some cases, the receiving companies or institutions
do not give the interns the opportunity to do important tasks that are more
difficult, either because of the little experience they may have and the fear that
an incident may occur within the institution, for Therefore, they assign stu-
dents irrelevant activities that have no importance and are not related to their
career [15].

In a case study from Pakistan, the Impact of internship programs on the pro-
fessional and personal development of students is measured, weaknesses exposed
by the respondents were found. The lack of organization between companies and
academic tutors; Companies only assign insignificant tasks to students in an
uncomfortable environment to teach what they really need to learn; and compa-
nies do not offer adequate feedback to their interns or academic supervisors [16].

According to Parola, in his research he also states that there are several obsta-
cles in the formation of pre-professional practices. He mentions the link between
the organization and the effectiveness of pre-professional practices. Ensures that
there are many variables at stake to improve the planning and implementation
of internships, both companies and institutions can be considered as obstacles
or as a learning opportunity for students [17].

An investigation carried out at the National University of Education (UNAE)
by Pesántez, analyzes the pre-professional practices carried out in the virtual
modality during the COVID-19 pandemic. In this research it is determined that
the activities of pre-professional practices carried out in a virtual way reduce
the direct contact between tutors and students. On the other hand, connectivity
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impedes the effectiveness of internships by limiting students from obtaining the
work experience they need for their professional training [18].

3 Materials and Methods

3.1 Survey Design

For the data of this study, a survey was conducted on 65 university students of
the Information Technology engineering career at the Universidad de las Fuerzas
Armadas ESPE.

3.2 Data Collection

The survey was structured in 4 sections, which focus on: software, Networks
and Telecommunications, Help Desk and Backoffice, Satisfaction of professional
practices. These sections show on the area where the students carried out their
work practice activities, in this case 4 questions about the area of Software, 5
questions about Networks and Telecommunications were evaluated; and 5 from
Help Desk and Backoffice. The last section of the survey was made up of 6
satisfaction questions based on the Likert scale, as can be seen from Tables 1, 2,
3 and 4.

Table 1. Questions about the Software area

1. In which programming language did you work when you did your internship in
the area of software development? (TB1)

2. In which phase of the software development cycle did you have the opportunity
to work in your internship? (TB2)

3. In what type of software development did you carry out your internship
activities? (TB3)

4. In the company where you did your software internship, what assets or tools
did you have access to? (TB4)

For the hypotheses that were raised, they were analyzed with the python
software:

H1: There is variation in the mean of the effectiveness and satisfaction scales.

H2: There is a correlation between the effectiveness and satisfaction scales.

To verify H1, it was necessary to weight the Likert scale responses between
1 to 5, and apply the ANOVA test.

To verify H2, it was necessary to calculate the Pearson correlation coefficient
between the 4 scales TE1, TE2, TE3 and TE4.
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Table 2. Questions about the area of Networks and Telecommunications

1. In what type of network did you carry out activities or solve problems when
you did your internship? (TC1)

2. Which of these common failures in the area of networks have you solved in
your professional practices? (TC2)

3. What tools did you use to detect or solve problems in the network of the
company where you did your internship? (TC3)

4. One of the most common problems in the area of networks is punching network
cables. Indicate with what standard you punched out a network cable? (TC4)

5. In which categories did you try to solve network problems in your professional
practices? (TC5)

Table 3. Questions about the Help Desk and Backoffice area

1. What type of service or support did you provide in the Help Desk area when
you did your internship? (TD1)

2. What kind of activities did you carry out in your Help Desk professional
practices? (TD2)

3. What tools did you use to detect, support or solve IT problems when you did
your internship? (TD3)

4. Indicate how many computers you performed preventive or corrective
maintenance on in your professional practices? (TD4)

5. At what level of technical support did you carry out your professional
internship activities? (TD5)

Table 4. Questions about Satisfaction of professional practices

1. Did you learn useful things during your pre-professional internship? (TE1)

2. After completing your internship, do you feel competent to work as a
technician in a company in the sector? (TE2)

3. Was the environment where you did your internship the right one? (TE3)

4. What is your level of satisfaction regarding the pre-professional internships
that you carried out? (TE4)

5. Would you recommend other students of the degree to do their internships in
the company where you did them? (TE5)

6. What could improve expectations about carrying out professional internships
at the headquarters? (TE6)

4 Results and Discussions

The data obtained from the surveys is shown in this section in two parts. The
first consists in exposing the results to the questions while the The following
corresponds to the statistical analysis applied.
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4.1 General Results

The general results are shown in Tables 5, 6, 7 y 8:

Table 5. About the software area

Question Options Quantity

TB1 Python 2

Java 7

PHP 11

C 7

Java 9

Angular 6

React JS 6

Visual 3

TB2 Gathering information 13

Design 12

Development, testing and documentation 9

Maintenance 10

Help desk 7

TB3 Accounting applications 0

Databases 9

API development 1

Application Maintenance 4

Data migration 4

Reports from a database 2

Web applications 8

Data backup 2

Creation of webpages 11

Macro with Excel 2

Any application 1

Mobile applications 2

TB4 Web server 11

Database 8

Database test tables 6

Hosting 8

Computer 7

Specifically in the Table 5 the following results were obtained: For TB1 it
was found that the most used language is PHP, while for TB2 the phase in
which the most work was done was Information gathering. For TB3 there is a
greater number of students who developed web pages, and for TB4 the majority
of students had access to the web server.
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For the Table 6, the following relevant results were obtained: in TC1 it was
obtained that the majority of students carried out Local Area Networks activ-
ities, in TC2 the majority of problems were presented with Conflict with IP
addresses, while for TC3 the tools that were most used to detect or solve net-
work problems was Any Desk. For TC4 students They performed mostly cable
punching according to the EIA/TIA-568B standard and in TC5 it was found
that most network problems are associated with Router Configuration.

Table 6. About the area of Networks and Telecommunications

Question Options Quantity

TC1 Personal Area Networks (PAN) 1

Local Area Networks (LAN) 5

Wide Area Networks (WAN) 2

TC2 Conflict with IP addresses 4

Switch level failures 3

Insufficient broadband 2

Active Directory permissions 2

Installation of network cards 3

Slow navigation 2

Deny or enable access to web pages 2

Configuration of network equipment 3

Antivirus or firewall issues 3

Configure access point 1

Punch down network cables or structured cabling problems 2

TC3 Wireshark 2

Telnet/SSH 2

Virtual Machine 1

Any Desk 5

Ping 2

Ipconfig 5

Traceroute 1

TC4 EIA/TIA-568A 0

EIA/TIA-568B 5

OSI 0

TCP/IP 3

TC5 Configure IP phone 3

Computer does not ping 2

Fiber optic problems 1

Switch Configuration 3

Router Configuration 5

Structured cabling 4
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For the Table 7 the following results were obtained: for TD1 most of the
services were performed in Preventive Maintenance or corrective, for TD2 the
activities were focused on Format a hard drive, for TD3 the most used tool was
Blowtorch, screwdrivers, cleaning kit. For TD4, the number of computers that
were repaired the most was 0–10 and for TD5 the support level that was mostly
performed was Level 1 (Basic Incidents).

Table 7. About the Help Desk and Backoffice area

Question Options Quantity

TD1 Preventive Maintenance or corrective 32

Attention to users by window or phone 4

Solution to software or hardware problems 16

Attention to users in the position of work 9

Track tickets in Help Desk 1

Technological inventory 13

TD2 Support for network problems 13

Installation of driver cards 5

Check why the computer is slow 16

Setting up a network printer 12

Debugging or installing software 12

Virus problems 8

Format a hard drive 19

Punch down network cables 8

Answer mail or phone to users 4

Reset keys 4

Provide information on an IT product 13

TD3 Windows or Linux installers 21

Virtual Box 3

Anti virus installers 12

Remote desktop programs 11

Network cable crimper 6

Ghost to clone hard drives 4

Blowtorch, screwdrivers, cleaning kit 22

Change of spare parts 9

TD4 0-10 12

10-20 11

20-50 6

more than 50 6

TD5 Level 1: Basic Incidents 24

Level 2: LAN networks, programming, computer repairs, databases 9

Level 3: systems complexes, WAN networks and servers 2



222 C. Coronel-Guerrero et al.

4.1.1 H1: There Is Variation in the Mean of the Effectiveness and
Satisfaction Scales. In the Table 8, questions TE1, TE2, TE3 and TE4 rep-
resent the effectiveness and satisfaction scales.

To determine the variation of the mean in the scales of effectiveness and
satisfaction faction, it is first necessary to weight the Likert scale, establishing
five in the most positive value until reaching one for the most negative value of
the scale. The averages obtained in the four scales are shown in Table 9:

Table 8. About the satisfaction of professional practices

Question Options Quantity

TE1 Strongly agree 24

Agree 29

Neither agree nor disagree 11

In disagreement 2

Strongly disagree 1

TE2 Strongly agree 14

Agree 32

Neither agree nor disagree 14

In disagreement 6

Strongly disagree 1

TE3 Strongly agree 20

Agree 36

Neither agree nor disagree 8

In disagreement 2

Strongly disagree 1

TE4 Very satisfied 12

Satisfied 42

Indifferent 10

Dissatisfied 3

Very unsatisfied 0

TE5 Yes 52

No 15

Table 9. Averages of effectiveness and satisfaction surveys

Scale Mean

TE1: useful learning 4.089

TE2: feeling of competition 3.776

TE3: suitable place of practice 4.074

TE4: level of satisfaction with practices 3.940
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Next, the ANOVA test was applied to determine the mean variation between
the four scales, as indicated in the Table 10. The result obtained, stated that
with a p−value = 0.1134 and α = 0.05 there is sufficient evidence to affirm that
there is no significant difference in the means of the effectiveness and satisfaction
scales. In this way, results obtained in other investigations are complemented, In
this way, the results obtained in other investigations are complemented, in which
only averages are analyzed with tests of the difference between means [19].

Table 10. ANOVA test

Variable ANOVA Test
(F)

ANOVA Test
(p-value)

Performance of all areas of knowledge 2.004 0.1134

4.1.2 H2: There Is a Correlation Between the Effectiveness and Sat-
isfaction Scales. Pearson’s correlation coefficients are shown in Table 11. The
result obtained determined that there is a strong linear correlation between the
satisfaction scale of the place where the practice was carried out and the level
of satisfaction (0.755). There was also a strong linear correlation between the
satisfaction scale of the place where the practice was carried out and the feeling
of feeling competent (0.637). The other correlations are moderate among them-
selves. This complements research work, in which only the difference in means
is analyzed without developing the correlations [20].

Table 11. Pearson’s correlation indices between the effectiveness and satisfaction scales

Scale TE1 TE2 TE3 TE4

TE1: useful learning 1 0.520 0.554 0.632

TE2: feeling of competition 0.520 1 0.594 0.637

TE3: suitable place of practice 0.554 0.594 1 0.755

TE4: level of satisfaction with practices 0.632 0.637 0.755 1

5 Conclusions and Future Work

This study made it possible to determine that in carrying out pre-professional
practices, there is a strong correlation between the place where the practices are
carried out and the level of satisfaction, which allows the creation of metrics that
help to better locate the students. The rest of the scales presented a moderate
linear correlation.

The averages of the four scales analyzed did not present a significant dif-
ference because the data obtained were analyzed with responses from pre-
professional practices before and during the pandemic. However, it could be
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complemented with studies with hypothesis tests that compare the means, sep-
arately, before and after the pandemic.

This research allows laying the foundations to develop a page (https://ppp-
espe.elementfx.com/#home), that is orientation of pre-professional practices.
Research instruments such as surveys could then be applied to validate their
improvement.

Finally, the use of statistics and effectiveness and satisfaction scales made it
possible to better analyze the data collected, achieving the objectives set out in
this research.

Data Availability Statement. Python code and data used in this study is available
in: https://drive.google.com/drive/folders/1BL2uudkvZTGCWMUzBFv56CFsLSVB
m-Ac?usp=sharing
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Abstract. This study aims to determine the effects and benefits of direct feedback
with coded and uncoded indirect feedback as a strategy to improve thewriting skill
of an adult EFL learner. It is a descriptive case study that involves an adult Spanish
speaker during an eight-week process that focused on providing direct feedback
and indirect feedbackwith its coded and uncoded subtypes. Based on initial instru-
ments of writing tasks, which allowed the identification of errors, followed by a
process of feedback with the development of writing tasks which facilitated com-
parisons, as well as an objective analysis related to errors’ improvement. Showing
that the three types of feedback facilitated the correction of different types of errors.
So, the learner’s motivation and the applied strategies granted the participant to
acquire language features leading to effective corrections.

Keywords: Written corrective feedback · Direct feedback · Indirect feedback

1 Introduction

One of the key components of language teaching and learning is feedback. The study
of the feedback’s different forms and benefits become of significant interest to teachers,
researchers, educational institutions, and administrators over recent years. However,
there is little literature related to feedback on the development of writing skill in the
context of EFL learning in Ecuador. In this sense, this study seeks to understand how
effective the incorporation of direct, indirect coded, and indirect uncoded feedback is to
improve the writing skill of an adult EFL learner.

Writing is the most complex language skill to develop compared to speaking, read-
ing, and listening in the context of EFL acquisition because learners have to focus not
only on language features but also on a process that involves the use of additional skills
such as the capacity to plan and arrange ideas to obtain a product with fluency Srinivas
[1]. As Krashen [2] states writing facilitates learners to solve problems since it encour-
ages cognitive development. In fact, this skill is one of the significant components of
applied linguistics which has enhanced important research focused on its development.
Considering that a great number of studies determine that corrective feedback guarantees
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the improvement of writing skill in L2 learners by developing an oriented process that
requires sequential revision [3].

Corrective feedback has shown usefulness because it enhances learners of L2 to
work on a process of errors revision based on the given feedback [4]. Likewise, Allman
[5] states that feedback leads to improving the quality of learning. Thus, feedback for
students is valuable since it makes them notice their development, weaknesses, and
what needs to be improved. Teachers also obtain information about students’ strengths
and weaknesses which facilitates them to establish the language features that require a
process of orientation.

Different early studies base their feedback in an unfocused manner, it is every error
receives feedback instead of categorizing errors. The main disadvantage of this process
is that learners are not provided with elaborate feedback that facilitates them to identify
the area in which they need the teacher’s assistance. Without mentioning the lack of
interest that they might express in the amounts of corrections [6].

Related to the development ofwriting skill, written feedback is a strategy that focuses
on improving the accuracy of language features, content, and organization of ideas with
high quality [4]. Additionally, written feedback can be adapted to the learner’s learning
pace since it is less cognitively demanding because the time to process this type of
feedback is more flexible compared to the type required for speaking skill. Indeed, [7]
claims that feedback leads learners to keep checking and restructuring language items
that promote the construction of knowledge and the development of language production.

Regarding the types of feedback, [8] identified two main WCF types: direct and
indirect. Direct feedback (DC) refers to explicit corrections while indirect feedback is
implicit and does not provide correct forms [6]. Additionally, indirect feedback has two
categories: indirect coded feedback (CF) which underlines and identifies the type of
error with a symbol, while indirect uncoded feedback (UF) identifies the error with no
other input [19].

Moreover, the strategy of feedback implementation is determinative because the
combination of direct and indirect feedback maintains selective feedback by giving
suggestions for corrections or just stating corrections directly [9]. Abbas and Tawfeeq
[10] focused on establishing the positive effects of direct and indirect feedback on
English writing accuracy, showing a closer relationship between error correction and
the development of writing skill accuracy.

On the one hand, Bitchener andKnoch’s [8] study found that both, direct and indirect
feedback showpositive effects in the short term, butmore significant long-termeffects are
provided by direct error correction.Also,Vyatkina’s [11]study compared direct feedback
with coded feedback establishing that the first was more beneficial and determining that
implicit feedback might mislead learners to wrong inferences and deductions.

On the other hand, Pham’s [12] study determines that grammatical errors were
reduced significantly after a process of indirect feedback showing a higher reduction
of errors compared with direct feedback. However, the poor practice of reading shown
by participants was a factor that influenced the success of feedback negatively, so it led
this author to establish that feedback by itself has restrictions in the process of linguistics
acquisition.
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Elham [13] states that indirect feedback outstripped direct feedback. Likewise,West-
macott [14] study determined that indirect feedbackwasmore beneficial as it encourages
deeper cognitive processing and learning. The author also stated that indirect feedback
reinforced grammatical knowledge and fostered students’ autonomous learning.

Finally, different studies establish the positiveness of direct feedback and indirect
feedbackbut it is important to highlight that there are other factors that affect the effective-
ness of feedback such as motivation [15], perseverance, learning context, and individual
differences [14].

2 Methodology

2.1 Study Design

A descriptive case study was carried out to analyze the effectiveness of combining
different types of feedback (direct feedback, indirect coded and indirect uncoded) to
improve writing skill in an EFL learner. This case study provides detailed data and
analysis of the process of writing improvement through different types of feedback.

The participant of this study was an adult Spanish speaker whose age is around
forty, with an English language background that belongs to the following aspects: level
of A21 according to the European Common Framework of References for Languages
[16]. The individual former English training that the learner received in the past was
limited, additionally, it is valuable to highlight the anxiety about writing and speaking.

The current training process consisted of one-to-one classes since the participant’s
interest focused on achieving a B1 level immediately. The process took eight weeks,
with forty hours in which direct feedback was used for four weeks, then indirect coded
and indirect uncoded feedback were used in the following four weeks as can be seen in
Table. 1.

The initial stage started with written narratives that used past simple, present simple,
and present perfect (last relevant vacation trip). This stage permitted to determine the
weaknesses in the writing skill and also to identify specific errors.

The direct feedback stagewas developed throughwriting tasks about narrative stories
that used different tenses such as past simple, present simple, and present perfect with
a variety of themes (last vacation, memories, anecdote, semi-formal emails). Tasks in
which errors were underlined and not only correct options were provided but also a
detailed explanation about language use was given, constituting a refined direct explicit
feedback.

Regarding the other four weeks, indirect feedback CF and UF were used. A writing
task was developed weekly centered on a variety of themes (semi-formal emails, biogra-
phies, news reports, memories). The stage of CF took two weeks, this stage consisted of
underlining errors and coding them with a specific symbol, e.g. Sp. For spelling. Then,

1 The learner can understand sentences and frequently used expressions related to areas of most
intermediate areas, such as shopping, family, employment, etc.; communicate in simple and
routine tasks requiring a simple and direct exchange of information on familiar and routine
matters; and describe in simple terms aspects of their background, immediate environment,
and matters in areas of immediate need.
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Table 1. Applied feedback process

Initial stage Writing drafts

First week Direct feedback DC 5 h

Second week Direct feedback DC 5 h

Third week Direct feedback DC 5 h

Fourth week Direct feedback DC 5 h

Fifth week Indirect feedback:
Coded CF

5 h

Sixth week Indirect feedback
Coded CF

5 h

Seventh week Indirect feedback
Uncoded UF

5 h

Eight week Indirect feedback
Uncoded UF

5h

during the last two weeks, UF was applied and devoted to a process in which the errors
were underlined without any explicit correction or comment.

The categorization of the errors in this study was based on James’s [17] classification
of syntactic errors (phrase structure, clause errors, sentence errors, and prepositions);
morphological errors (omission, misplacement, over inclusions, and misselection); dis-
course errors (sequential coherence and sentence coherence), and substantial errors
(spelling, punctuation, and capitalization). While the semantic errors were categorized
according to [18] into direct translation from L1 and collocation.

2.2 Data Analysis

The stage of analysis basically is related to focusing on the accuracy rate that every
type of feedback provided. Direct feedback (DC), indirect coded feedback (CF), and
indirect uncoded feedback (UF) gave different percentages that represent the number of
corrections throughout this study. The following Table. 2. Presents the identified errors
which are underlined:

Related to the semantic type, the most frequent identified errors are collocations (e.g.
see tv) and direct translation from Spanish, keeping the L1 pattern in most cases e.g.
people use traditional clothes, instead of people wear traditional clothes.

The syntactic errors included the subcategories of phrase structure, clause and
sentence, and preposition errors e.g. I could to knowmany cities. News about of business.

Morphological errors included misselection and misordering by the wrong use of
sentence pattern and wrong choice of language features e.g. People can be better, you
think. Instead of I think people can be better. Omission errors with the wrong use of
verbal derivations (studing), noun inflections (place instead of places), and the lack of
subject pronoun (is good to know). The repeated errors of misselection responded to the
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Table 2. Type of errors

Type of Errors Sub-categories Examples

Semantic errors Collocations: I see tv. I am in home

the name building is Hilton

Direct translation from
L1

People use traditional clothes

he was dismissed of his company

Syntactic errors Phrase structure You can to see the most important things

Clause errors I will live near a my work and It is more
big

Sentence errors I could to knew many cityies

Prepositions I prefer to eat in home
the concert is near of Hilton Colon hotel
they have news about of business

Morphological errors Misselection and
misordering

People can better you think
You can to see

Omission: -studing, “ y” is omitted
-I have many virtual class “es” omitted
-is ok “it” omitted
-is good to know “it” omitted
-There are many touristic place(s) “s”
omitted

Misselection -I will want study
-let me to know news of you
- Ecuador have many traditional festivals
- I like dance
- The restaurant have a great view

Misplacement People can better you think

Over inclusion -differents animals “s” extra
-traditionals food “s” extra,

Discourse errors Sequential and sentence
coherence

-People can learn use your money and
better your life
-I write for to tell you that now I am move
to a new flat
-The most important in enjoy all the
people of the class

Substantial errors Capitalization: friday- saturday / july / i like this movie /
Best Regards

Spelling diferent,montain,beatiful,perfomed,funy,
pandemy,schol,daughter,cityes

(continued)
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Table 2. (continued)

Type of Errors Sub-categories Examples

Punctuation -Best regards(x) no comma
-Hi John(x) no comma for salutation in
emails
- Some sentences without full stop

wrong choice of verbal derivations and prepositions, and the category of over-inclusion
showed the wrong use of adjective derivations, e.g. differents instead of different.

Sequential and sentence coherence errors in the category of discourse were identified
with the wrong use of verbal forms, possessive adjectives, and the lack and wrong use
of verbal forms and nouns e.g. I write for to tell you that now I am move to a new flat.

Among substantial errors, capitalization, spelling and punctuation were identified
e.g. friday, saturday, and thewrong use of“i” instead of I. Spelling for example pandemi,
school, beautiful, and punctuation with the omission of commas and full stops especially
in semi-formal contexts.

3 Discussion

Chen’s [19] establishes that direct feedback is more effective for errors related to word
choice, sentence structure, and discourse errors compared with other types of errors,
and this study reveals similar findings. Therefore, incorporating direct feedback to
improve writing skill might be valuable. Hedgcock and Lefkowitz [20], also determined
that specific feedback is more beneficial than unspecified feedback on content because
addressing errors in specific and explicit ways offers notorious improvement.

With this premise, Table. 3. Shows the number of morphological, semantic, and
syntactic errors found in the first drafts compared with the number of improvements
reached in the final writing task, which permits establishing the corrections in each
category of errors after the process of DC. The percentage that belongs to the accuracy
rate of correction is calculated according to the formula of [19] (Accuracy rate = Total
No. of correct improvements of each error / Total No. of each type of errors × 100%).

These results show that direct feedback DC allowed the learner to correct 70 percent
as average compared to the initial errors. In detail, the errors that were best addressed are
related to prepositions (90%), direct translation from L1 (80%), phrase structure (80%),
and misselection (83%). This significant improvement can be attributed to the explicit
feedback provided through underlined errors, giving the correct options, and providing
additional reinforcement with specific explanations. This strategy facilitated the learner
not only to correct the errors but also to improve his knowledge related to morphology,
semantics, and syntax to be able to apply it to different contexts in which using writing
skill might be required.

Even though the accuracy rate reached in the other categories is lower than the
previously mentioned, with percentages that go from 50 to 75, these percentages reveal
a significant number of corrections in terms of improvement. It is that all types of errors
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Table 3. Errors corrected with direct feedback DC

Types of errors Subcategories Errors in the first
drafts

No. of correct
improvements in
the final writings

Accuracy rate of
correction

Semantic
Errors

collocations 8 6 75%

direct translation
from L1

5 4 80%

Syntactic
Errors

Phrase structure 5 4 80%

clause errors 7 5 71%

sentence errors 8 3 75%

prepositions 20 16 90%

Morphological
Errors

Omission 26 13 50%

misplacement 15 7 53%

overinclusions 14 10 71%

misselection 12 10 83%

Discourse
errors

sequential
coherence

6 3 50%

sentence
coherence

10 6 60%

Substantial
errors

spelling errors 13 8 61%

punctuation
errors

10 7 70%

capitalization 16 12 75%

Average 70%

were corrected by at least 50 percent. However, it is important to notice the substantial
errors in the subcategories of spelling, punctuation, and capitalization, the accuracy rate
of errors obtained percentages between 61 and 75. These percentages suggest that there
is no total correction as expected, considering that these types of errors might not need
remarkable teacher’s comments and specific explanations.

According to the accuracy rate of correction shown in Table. 4., coded feedback
CF facilitated the learner to correct errors by 58 percent on average. Indeed, working
with errors of omission, over- inclusions, spelling, and capitalization in a more efficient
way than DC, these errors were corrected 100 percent. CF consisted of underlining and
identifying the type of error with a symbol (e.g., Sp. For spelling, C. for capitalization,
Oi. For over inclusions, and Om. For omission). Therefore, it might be claimed that
CF improves writing skills because the learner focuses more on those errors in which
he had to work by himself, analyzing and establishing correct options. Lalande’s [21]
study supports these findings pointing out the advantage of CF compared to DC because
it challenges the learner to establish corrections and works as an effective strategy.
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Additionally, [22] established relevant differences between indirect coded feedback and
direct feedback. Thus, the first type of feedback CF provided more efficient corrections
than the second one DC.

Table 4. Indirect coded feedback CF

Types of errors Errors in the first
drafts

No. of correct
improvements in
the revised drafts

Accuracy rate of
correction

Semantic
Errors

collocations 4 2 50%

direct translation
from L1

4 2 50%

Syntactic
Errors

Phrase structure 4 1 25%

clause errors 3 1 33%

sentence errors 5 1 20%

prepositions 4 3 75%

Morphological
Errors

Omission 5 5 100%

misplacement 3 2 66%

Over-inclusions 4 4 100%

misselection 5 1 20%

Discourse
errors

sequential
Coherence

2 0 0

sentence
coherence

5 0 0

Substantial
errors

spelling 5 5 100%

punctuation 3 2 66%

capitalization 3 3 100%

Average 58%

InTable. 5. The results led to determine thatUncodedFeedbackUFhelped the learner
in 45,16 percent on average to correct errors, highlighting that this type of feedback
works better with spelling and capitalization corrections, obtaining an accuracy rate of
100 percent. However, in this type of feedback, the teacher limited the input to underline
the errors. It seems to be as effective as CF, in which errors are underlined and identified
with symbols for the corresponding category. For instance, the learner’s engagement
with the process of UF promotes independence, discrimination, and analysis, in order
to determine the correct options.

Table. 5.Also shows a relevant finding related to the failure of improvement regarding
discourse errors with the subcategories of overinclusion, and sequential coherence errors
with UF. It might be because the learner needed not only to identify wrong utterances,
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Table 5. Indirect uncoded feedback UF

Types of errors Subcategories Errors in the first
drafts

No. of correct
improvements in
the revised drafts

Accuracy rate of
correction

Semantic
Errors

collocations 4 2 50%

direct translation
from L1

4 1 25%

Syntactic
Errors

Phrase structure 4 2 50%

clause errors 3 1 33%

sentence errors 5 1 20%

prepositions 4 1 25%

Morphological
Errors

Omission 5 1 20%

misplacement 3 1 33%

Over-inclusions 4 0 0

Discourse
errors

sequential
Coherence

2 0 0

sentence
coherence

5 1 20%

Substantial
errors

spelling 5 5 100%

punctuation 3 2 66%

capitalization 3 3 100%

Average 45.16

but also needed support to correct errors as well as additional explanations to accomplish
communicational, and linguistic features correct use.

4 Conclusions

The results obtained by combining the three types of feedback, direct DC, indirect
coded CF, and indirect uncoded UF contributed to writing accuracy showing outstanding
benefits. Thus, DC facilitated a correction of 70 percent, CF corrected 58 percent, and
UF gave a percentage of 45.16. These results of corrections obtained with DC might
be related to the refined direct feedback in which specific and additional explanation
was given by the teacher for each type of errors. Therefore, the learner achieved not
only correct items but also the linguistic knowledge to apply in different communicative
contexts.

DC is more effective related to semantic errors of direct translation from L1 with
80 percent; syntactic error of phrase structure with 80 percent and prepositions with 90
percent; morphological errors of misselection with 83 percent. It means that DC might
be complemented with supportive reinforcement about the English language features,
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sharpening in that way the strategy of DC. Additionally, this type of feedback influ-
ences the whole writing task since most of the errors were corrected. Thus, it not only
contributed to accuracy but also to fluency.

CF gave excellent results for the errors of omission, over inclusion, spelling, and
capitalization. All of them reached 100% of correction. This type of feedback led the
learner to focus more on those errors in which he had to work by himself, analyzing and
stating correct options. This success must respond to the learner’s cognitive maturity
and metalinguistic awareness, which has helped the learner keep uptake toward the
process, facilitating the development of the capacity needed to understand the process
of feedback.

UF provided remarkable results related to the substantial spelling and capitalization
errors, reaching 100%. It might be related to the significant learning that the learner
accomplished with this type of feedback regarding specific errors. Consequently, the
learner’s engagement altogether with UF promoted not only the development of writ-
ing skill but also to grasp of independence, discrimination, and analysis that permitted
him to be confident in making language choices. For instance, internal factors such
as motivation, attitude, and commitment joined with the learner’s cognitive maturity
and metalinguistic awareness might influence the effectiveness of the different types of
feedback.

It can be concluded that the incorporation of direct, indirect coded, and indirect
uncoded feedback effectively empowered the writing process of the learner. Each type
of feedback shows achievement for the different types of errors.
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Abstract. Early stimulation is a means by which the infant receives external and
internal stimuli with different techniques and activities, allowing its cognitive and
motor development. Therefore, the purpose of this research was to analyze early
stimulation in cognitive development in the infant stage. This research objective
was oriented through the qualitative approach of biographical method in which
the sample was non-probabilistic by convenience, selecting a specialist teacher
of early stimulation; to whom a semi-structured interview was applied, whose
answers were codified and categorized. The results show that adequate stimulation
at an early age will allow for participatory, active, competent and social children
capable of solving different situations. In addition, the interviewee referred to
modeling the stimulation strategies using a doll and a video or Zoom session, and
the parents subsequently imitated the stimulation exercises with their children.

Keywords: Cognitive Development · Early Childhood Education · Early
Childhood Child

1 Introduction

Early stimulation allows the development of several areas of a child’s body, evenmore if it
is given from an early age through exercises and different activities (L’Ecuyer, L’Ecuyer,
2015). There are studies that show that stimulation can develop the cognitive level, which
benefits the child’s learning (Santi, 2019). In this way, early stimulation allows parents
to develop a communication link with their child; according to the effectiveness of this
practice, the child achieves enrichment by developing their skills, turning their home
into a source of development (Mercado et al., 2015). Early stimulation has the function
of helping to prevent and rehabilitate whoever needs it (Cifuentes, 2016). To perform
a good stimulation, we must respect the age of the infant, since learning is not equal
because several aspects are involved such as health development (healthy child control),
socio-cultural environment and family environment (Martínez and Matamoros, 2010).
The process of receiving early stimulation develops in the child skills that help him/her
in his/her cognitive progress, preoperational, concrete operations, sensory-motor, etc.
(Zambrano et al., 2018). Knowing this is not simply to stimulate, but to provide adequate
stimulation, which favors the comprehensive development of the infant (Segretin et al.,
2016).
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1.1 Contributions of Psychology and Neuropsychology for Early Stimulation

Likewise, the cognitive process starts from the maternal fetus until the full maturation
of the human being is achieved, it does not depend on genetic patterns, but on psychoso-
cial influences according to the environment where the individual develops (Hauser &
Labin, 2018). From birth and the first months of life outside the mother’s womb they
will receive different stimuli that will be able to be captured as the sounds of the city, the
warm voice of the mother, that is where the child will begin to recognize the phonetic
sounds allowing a learning (Irisarri & Villegas, 2021). Cognitive development influ-
ences the lived experience that the individual has (Mercado, Jiménez & Palacios 2015).
In the intellectual development of a child, one should always take into account both
the evolutionary stage through which he/she went through and the stimulation he/she
receives in the family environment (Paolini, Oiberman, & Mansilla, 2017). Through the
experiences that the child has in its process of fertilization, birth and growth is necessary
motivation such as the manipulation of objects among other aspects that will allow a
timely development of all its learning capabilities (Irisarri & Villegas, 2021).

In this way, if the child experiences, observes and manipulates the different objects
that can be provided to himor herself through curiosity about things, he or shewill learn to
form his or her own knowledge (Segura, García&Farje, 2021). Likewise, the importance
of cognitive development will allow the child to develop integrally in the process of his
life, enhancing skills and abilities that he will experience in the environment, which is
why in the age of 0 to 2 years the child will have a process of teaching and learning
(Santi, 2019). In this way, cognitive development is a process through which learning
is born from socialization, interaction with the environment and the world around him,
in this way the child perceives, organizes and acquires learning that allows him to grow
both intellectually and maturely (Agudelo et al., 2017).

Early intervention is fundamental for the development of children, as it focuses on the
mediation of cognitive abilities and stimulation of all areas of development by receiving
different techniques (Corral, 2021). For example, the brain is an important organ because
it is the one that will receive all the stimuli to form neural connections that allow it to
respond to its needs (Albornoz & Guzmán, 2016). In this sense, skills express a series
of energy, called intelligence, which allows solving problems satisfactorily, these skills
are multiple and derive from the way in which the child encodes and processes (López,
2005).

The contributions of child neuropsychology are crucial for the comprehensive app-
roach to complex disorders such as autism, Asperger syndrome or Rett syndrome, where
their evaluation instruments have been widely used in the evaluation and diagnosis of
psychomotor, language and cognitive impairment disorders, among others (Martínez &
Matamoros, 2010). Knowing this, it is very important that a child is properly stimulated
so that he/she can develop in society and school (Romero, Romero & Barboza, 2021).
That is why the stimulation centers should always be training and updating themselves,
they should carry out learning strategies in different aspects such as communication,
affective and values so that they can form their own critical thinking and skills (Hauser &
Labin, 2018). The child needs freedom to explore and practice the skills learned, without
neglecting their safety (Ríos, Coral, Carrasco & Espinoza, 2021).
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1.2 Importance of Early Stimulation

Numerous studies show that the lack of affective experiences in children can influence
their development (L’Ecuyer, 2015). For healthy development to take place, stimuli must
be present in quality and quantity (Segretin et al., 2016). Therefore, it can be said that
the more stimulating the environment, the greater the possibility of achieving optimal
behaviors (Hauser & Labin, 2018). Similarly, the implementation of the environment for
stimulation must have a safe structure as well as materials and instruments that benefit
the development of intellectual activities (Pérez, 2013). In addition, each child learns at
his or her own pace and must have effective tools and strategies that motivate his or her
learning (San Andrés et al., 2021).

The importance of stimulation is that the child achieves timely motor and cognitive
development by creating situations so that he/she can find a solution and at the same time
motivating him/her to comply with the curricular aspects according to his/her age (Ríos,
Coral, Carrasco & Espinoza, 2021). Likewise, an early stimulation specialist should be
empathetic, so that the child feels confident and is able to develop his or her potential
(Albarracín, Paula & Moreno, 2021). It is considered that the stimulation professional
should develop all skills by proposing games that allow the child to experiment and
observe in order to find a solution (Andrade, 2020). As well as working the following
techniques Shantal that has as a reference the mother’s caresses on the face, neck, chest,
abdomen, arms, hands, legs, feet and back. In second place; the Vojta method that
is the locomotion technique that are stimuli that are given through pressures in the
child’s body scheme where the motor activity is going to be potentiated. Thirdly; the
technique of gymnastics for babies which are simple movements performed by the child.
In fourth place; the aquatic stimulation technique where it allows the child to increase
the IQ by strengthening affective relationships (Gonzales, 2016). Likewise, the visual
technique, where the gaze and gestures will be performed (Roselló et al., 2013). As
well as the language technique; where exercises with the mouth muscles are worked.
Finally, the music therapy technique; where music and different musical instruments are
used (Flores, 2013). On the other hand, we can also use as techniques fine motor, gross
motor, for socio-affective development cognition and language development (Fajardo,
Pazmiño & Dávalos, 2018). Stimulation techniques favor the sensory, motor and even
social development of the child since the child grows inside the mother’s body (Peña,
2014). Likewise, the stimulation exercises that can be worked with infants are massages,
caresses as well as reflex and language stimulation (Fajardo, Pazmiño &Dávalos, 2018).

1.3 Research Objectives

According to the above, the objective of this research is to analyze early stimulation in
cognitive development in the infant stage and as specific objectives; it is expected to
identify the importance of good stimulation in the first years of life. Finally, to identify
the early stimulation techniques that influence cognitive development in the infant stage.

After explaining these objectives, the methodology to be used will be explained.
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2 Methodology

This article is conducted under a qualitative approach (Leavy, 2017), and corresponds
to the biographical method (Cornejo, 2006).

2.1 Participants

A non-probabilistic convenience sampling (Stratton, 2021) will be used, with a sample
of one teacher specialized in early stimulation and two parents. The selected teacher
has been developing early stimulation in the virtual modality; likewise, the parents have
been following the instructions through different means of communication.

2.2 Instruments

For this research, the semi-structured interview was used as an instrument because it
offers an acceptable degree of flexibility, while maintaining sufficient uniformity to
achieve interpretations in accordance with the purposes of the study (Díaz, et al., 2013).
In the semi-structured interview, eight open-ended questionswere considered, in relation
to the two categories extracted from the two specific objectives. For the first category,
identify the importance of good stimulation in the first years of life, where the following
question was asked: What do you mean by early stimulation, and could you elaborate
on that? For the second category, Identify early stimulation techniques that influence
cognitive development in the infant stage, the followingquestionswere posed:Argument,
Could youmention someof the techniques youuse for the child’s cognitive development?
To validate our scientific article we consider the judgment of experts (Robles & Rojas,
2015). Thus, we will proceed with the discussion and results analysis.

3 Discussion Analysis and Results

After the instrument, themethodology and the identification of the participant, the results
were interpreted according to the order of the categories.

3.1 The Importance of Stimulation in the First Years of Life

It is considered that stimulation in the first years of life is important, as it helps the child
to improve the progress of their emotions and strengthen their body, promoting different
activities, to improve the areas that need strengthening (Corral, 2021). Taking this into
account, the teacher specialist in early stimulation referred to the following emerging
categories.

A. What is Meant by Early Stimulation
Early stimulation involves a set of exercises and activities that contribute to the child’s
body development being more efficient in the first years of life (L’Ecuyer, 2015). How-
ever, in the present study, it was decided to ask the teacher what she understands by early
stimulation, and she responded as follows:
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[...]Early stimulation is a method that has a group of techniques with the objective
of developing capacities and abilities in early childhood and also allows for the
timely correction of problems identified in the development and growth of the
child (DE-1).

Thus, early stimulation is an important method, since it seeks the development of
skills and abilities through stimuli to awaken and maintain the child’s interest (Irisarri &
Villegas, 2021). As can be seen in the following category.

B. The Importance of Stimulation in the First years of Life
While it is true that stimulation in the first years of life will be fundamental, because
it will allow a timely development and follow up on their cognitive development in the
process of growth (Corral, 2021), as the stimulation teacher points out.

[...] early stimulation is very important, since it has been scientifically proven
that it helps and supports the optimal development of the baby’s brain, since it
reinforces and strengthens the brain functions of the different areas [...] that is
why the conditions in which the child grows are important, since through parental
care and affection the child can develop a good stimulation (DE-1).

A fundamental part of this category is that the child is correctly stimulated, sincewith
good stimulation in the first years of life and parental care he/she will grow strong and
will be able to develop in society (Romero, et al., 2021). Demonstrating that stimulation
is beneficial having as a link to the family as analyzed in the following subcategory.

C. Early Stimulation and Bonding
Early stimulation involves the affective and social bond of the infant, because it will
depend on their family environment, so that their learning is more favorable (Hauser &
Labin, 2018). For this reason, the following question was asked to the early stimulation
specialist teacher.

[...] early stimulation is a space where the bond between parents and children is
created and strengthened, since they are their guides to develop each technique
[...] therefore, from the first moment the baby is born, the expressions of affection
from the caregiver and parents flow, such as: words, caresses and looks [...] the
child reads the signs of affection and learns to respond to them. Therefore, it is
through these exchanges that the first affective bonds are formed (DE-1).

Regarding the above, in the previous paragraphs it can be said that stimulation in
the first years of life is very important, thanks to this it allows parents to develop a bond
of interaction with their child, obtaining achievements in their development of their
potentials and skills (Mercado, et al., 2015). Finally, we will reflect on the last general
category.

3.2 Stimulation Techniques in the Cognitive Development of the Child

It is considered that stimulation techniques will influence the child’s basic learning
functions, strengthening their abilities for their future development (Peña; 2014). Taking
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this into account, the teacher specialist in stimulation referred to the following emerging
categories.

A. Techniques for the Cognitive Development of the Child
The techniques for the cognitive development of the child can be used in different
ways; one of them is the Shantal method technique, referring to the mother’s caresses,
as well as the Vojta method, which is the stimulus locomotion technique; likewise, the
gymnastics technique, aswell as the aquatic stimulation technique (Gonzales, 2016). The
visual technique (Roselló, et al., 2013). Language technique andmusic therapy technique
(Flores, 2013). In this regard, the teacher interviewed mentioned the following:

The techniques I use are varied and depend on the age and the area to be developed
[...]. One of the most recurrent techniques for girls is the visual and auditory
technique in the first years of life. In the visual area, the stimuli are very important,
since they receive the invitation to explore the space, for example, to move the toy
and smile at their mother. While the auditory stimulation is the opposite, where
we work mostly on sounds such as the sound of the bell, rattles, papers, key
chains, songs and words as I mentioned at the beginning [...] these techniques
are important, since they will allow them to develop socially, emotionally and
cognitively (DE-1).

Knowing the stimulation techniques, it is considered that the trained person should
be prepared to assist different difficulties presented by the child in its development
(Andrade, 2020). As can be seen in the second category.

B. Types of ChildrenWho ShouldReceive Professional Cognitive StimulationTech-
niques
The children to receive professional techniques are those who present some alterations
in their development, these methods will determine what type of disability or disorder
present to make an assessment with the appropriate instruments and strategies allowing
early prevention (Martínez and Matamoros, 2010). A situation that has generated that
many children receive good stimulation, as mentioned by the specialist in the following
commentary.

Early stimulation should be developed in all children in early childhood, to con-
solidate and reinforce the child’s development as well as to correct in time any
identified either risk or deficit [...] personally, as a professional if you have iden-
tified children with developmental deficits especially in the area of language and
motor skills, which is the referral for specialized care (DE-1).

Through the affirmed testimony, it can be evidenced that children should receive
appropriate techniques where they reinforce fine and gross psychomotor skills as well as
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the language area (Fajardo, et al., 2018). Although these will be represented in different
exercises, as can be evidenced in the following subcategory.

C. Exercises to Stimulate the CHILD’S Cognitive Development
The stimulation exercises provided to the infant of body contact are very important, as
this helps the child to develop different areas. (Fajardo, et al. 2018). Accordingly, the
teacher specialist in early childhood children made the following comment.

The stimulation exercises vary according to the age of the child, from birth we start
with words, songs, massages, using toys and different sounds. For example, now
in the virtual world it has been a little complicated to provide stimulation, first we
started with videos sending the parent where we used a doll as an instrument as a
guide, gradually it was used through the zoom platform being hard work (DE-1).

It is considered that in order to perform the exercises, a safe space should be available
that allows children to complete their activities in a peaceful and safemanner (Meléndez,
2019). As can be evidenced in the following emerging category.

D. The Early Stimulation Environment and Recommended Materials
The stimulation environment must have a good infrastructure, it must be clean, illumi-
nated with adequate ventilation, and it must have all the appropriate instruments and
materials according to the age of the child (Pérez, 2013). As pointed out by the teacher
interviewed.

[...] The environment has to be a ventilated and quiet area; the more colors the
better to attract the baby’s attention [...]. The materials that I can recommend
and that are easily accessible are: construction materials, musical instruments,
sounds, sponges, pens, primers with large images, glue, flour, plasticine, tempera
[...]. Remember that all materials are used as a stimulation tool to reinforce and
strengthen the areas that the child requires (DE-1).

Finally, early stimulation techniques, exercises and environment are aimed at pre-
venting different disabilities in early childhood. That is why the only way to avoid
difficulties in the future is to use different instruments to achieve a good cognitive
development (Herrero, 2000).

4 Conclusions and Future Works

It is concluded that early stimulation promotes the child’s physical and social abilities.
In addition, it prevents cognitive and psychological alterations. It also detects learning
problemsand developmental disorders, and favors family bonding. In this sense, stimu-
lation in the first years of life for the specialist teacher is fundamental because it prevents
different difficulties or disabilities. For future research work we intend to develop the
interviews in person, with a greater number of people such as parents, children and spe-
cialists, we can work with quantitative or mixed methodology since they will provide us
with more information in our research to be developed.
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Abstract. The objective of this study was to determine the influence of teachers’
digital literacy on the development of learning sessions at the early education level
in a public school in northern Lima (Peru) in the context of Covid-19. Using a
qualitative case study approach, a semi-structured interview was applied to teach-
ers with experience in teaching early childhood education. The results show that
digital literacy influences the development and methodology of visual, auditory
and kinesthetic learning sessions, since it is known that infants are in the digital era
where many of them know how to use a variety of tools and applications. Finally,
digital resources are crucial in the performance of teachers and in the cognitive
process of children.

Keywords: Information literacy · Teaching method · Learning sessions ·
Technology tools

1 Introduction

Currently, digital literacy is necessary because it involves the knowledge of the use of
different technological tools for people to perform productively at thework level (Cam&
Kiyci, 2017). This digital literacy originates in people in the family environment mainly
in the infant stage, however, when interacting with technology, an adequate management
must be presented by their parents and teachers who are main actors in the child’s
learning (Sergeevna, 2020). Children at this stage tend to observe and soak up every
piece of information presented to them in their social environment since through these
experiences they can be guided in case of risk or doubts they have when making use of
these technological tools (Enemark, 2020).

The ability to know the digital tools is not only to be able to choose the one that suits
the needs, it is also to know the purpose it has and how it can help in the educational
field; it is for this reason that the teacher must be able to know the technological tools
and how to develop them taking into account the context of their students (Aslan, 2020).
It is known that technology is something that is used on a daily basis; that is why, the
digital divide is defined as individuals, families, businesses and geographical areas with
different socioeconomic levels have access to opportunities and use of information and
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communication technologies either forwork, leisure and learning of children (Quaicoe&
Pata, 2020).

1.1 VAK Model and the Types of Learning Sessions

With respect to the perception of human learning, better ways of acquiring information
are recognized through the VAK model which details perception conduits: auditory,
visual and kinesthetic.

First, visual sessions help individuals to capture information through graphic, phys-
ical or virtual representations that attract the attention of observers (Reyes, Céspedes &
Molina, 2017). For example, the dramatization of stories is a dynamic strategy that helps
in the learning of younger children as they can imagine and create abstract thoughts
(Rahiem, 2021). In the application of a learning session for preschool children, aug-
mented reality images are projected, allowing them to observe and become familiar with
the alphabet and then make strokes that allow them to identify what has been instructed
(Pan et al., 2021).

Secondly, auditory sessions are perceived in a successive and structuredway inwhich
each human being can obtain information orally where a sender and receiver are located
to capture the message (Reyes, et al., 2017). For example, the experiences acquired
in their social context are shared with their peers and teachers, which makes it easier
for them to recreate and fantasize their own stories giving a more fun sense to their
early childhood education since it is known that early childhood children are like little
sponges that absorb everything they can experience from home (Rahiem, 2021). Music
is a resource that provides preschool children with the stimulation of active listening
that influences social skills. That is, infants pay daily attention to the sounds caused by
TV, Radio, and Internet among others (Koops & Wendt, 2019).

Finally, we have the kinesthetic learning sessions that refer to the ability to dominate
the whole body in a physical action because it requires a lot of concentration, combina-
tion, energy and ability of the child to achieve some exercise. For the improvement of a
kinesthetic learning session, a system called EXERGAME has been developed, which is
used as an instrument to perform movement that can intervene in this program and this
would facilitate the development of kinesthetics in children, as it will help their body
balance and coordination. In today’s world everything is now technology and children
are more related to it, that is why schools are using it to perform physical activities
(Abdurrahman &Manolya, 2020). What can also be used would be dance as it is already
an aesthetic activity and contains different exercises that requires performing and rein-
forcing movements with the body; besides being able to perfect their coordination in a
wide space and it also helps in improving their imagination as they can elaborate their
steps (Gulsum, 2018).

1.2 Research Objectives

Based on the above, the following objective is proposed in this research: to determine
the influence of teachers’ digital literacy on the development of learning sessions at the
early education level in public schools in northern Lima (Peru) in the context of Covid-
19. Additionally, we propose to identify the influence of teachers’ digital literacy on the
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development of auditory, visual and kinesthetic learning sessions at the early education
level.

The following methodology is proposed for this study:

2 Methodology

The present article is a qualitative approach study in which data is collected for a def-
inition and perception of something in particular that emphasizes the research analysis
(Iño, 2018). Therefore, the case study is based on being able to define a particular event
or fact that promotes some conflict that is related to an individual (Roell, 2019).

2.1 Participants

The participants were 2 early childhood education teachers who work in a public school
located in northern Lima and belong to the regular basic education system (EBR). One of
the teachers is 46 years old; she has specializations in early stimulation and intervention
and speech therapy; her professional degree is in early educationwith 21years of teaching
experience applying visual, auditory and kinesthetic learning sessions.On the other hand,
the second teacher is 59 years old; her professional degree is a doctor of early education
with 40 years of teaching experience applying visual, auditory and kinesthetic learning
sessions. The intentional sampling technique was used (Otzen and Manterola, 2017).

2.2 Instruments

Semi-Structured interview: this interview is a technique that gathers personal information
from the interviewees where open and closed questions arise to know the criteria and
positions of the topic to be developed (batista, lourenço & nascimento, 2017). In the
present study, a semi-structured interview guide was designed with 6 open questions
distributed in 3 categories extracted from the 3 specific objectives. For the first category
digital literacy of teachers in the development of visual learning sessions, the following
example itemwas posed “howdid digital literacy influence you to develop visual learning
sessions? Could you explain it?”. For the second category of teachers’ digital literacy in
the development of auditory learning sessions, the following example itemwas proposed
“how did digital literacy influence your ability to develop auditory learning sessions,
could you explain?”. For the third category digital literacy of teachers in the development
of kinesthetic learning sessions, the following example item was posed “how did digital
literacy influence you to be able to develop kinesthetic learning sessions-could you
explain?”.

3 Analysis and Discussion of Results

Once the methodology, participants and instruments have been described, we proceed
to analyze and discuss the results through coding and triangulation procedures. This
process will be guided through the categories, sub-categories, emerging categories, etc.
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3.1 Teachers Digital Literacy in the Development of Visual Learning Sessions

Teacher literacy is important because it allows them to have the knowledge of the use of
technological tools, thus being able to exercise theirwork adapting to the students (Aslan,
2020). In this way, the development of visual learning sessions in early education could
be facilitated, which would consist of the projection of digital images that contribute
to their learning (Pan, et al., 2021). Considering this, the subcategories related to the
development and methodology of the visual learning sessions are analyzed as follows.

A. Influence of digital literacy on the development of visual learning sessions
Visual sessions require the use of graphic, physical and visual representations to have
the attention of learners (Reyes, et al., 2017), for these reasons, teachers are required to
handle digital tools as discussed below in the testimony of the interviewees.

It has forced almost all of us teachers to acquire a new digital culture I think this has
always been the Achilles heel of education in our country [...] and it has influenced
my way of teaching, now I have discovered that I like to teach by Zoom [...] new
techniques, new methodologies [...] we have learned to coexist, above all, it has
cost us adults more because children are digital natives (Teacher 1: 4–23).

Facilitating different tools to make them more important, interactive, fun and
innovative by bringing together work with zoom, PPT and DRIVE (Docent 5:
32–33).

B. Digital literacy influence of visual sessions methodology
The importance of the imagination of children in early education attributes to the inter-
pretation of characters they hear in oral texts such as fables or stories (Rahiem, 2021),
for these reasons it is required that teachers handle digital methodologies as discussed
below in the testimony of interviewees.

The platforms that the government has tried to install as I learn at home on the
radio, television and on the web [...] new strategies even to my way of teaching
many of us are on platforms likeGoogleMeet, Zoom some have trained uswe have
had to update ourselves [...] the updates handle different programs like Classroom
[...] they know how to handle even better than moms sometimes the phones the
Smartphones; therefore, they connect by themselves they edit their videos their
audios [...] we have learned fromYouTube videos, we have learned to use tutorials,
to use virtual games, the alphabet soup of somany games and somany applications
[...] now it is something normal, you have to communicate with the parents through
a video call, a call, a Zoom [...] this emotional support through virtual means has
been something that we teachers have achieved (Teacher 1: 40–86).

It allowed me to adapt some methodologies for virtual use helping in a greater
participation of children; they enjoy music and virtual games (Teacher 5: 96–97).
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According to the testimonies, it can be concluded that for the teachers, becoming
digitally literate has been essential to develop visual learning sessions in which they,
students and parents have had to adapt to technologies using various tools, Classroom
(Google., 2021.a), Google Meet (Google., 2021.b), Zoom (2021), YouTube, etc., in
which students participated with great autonomy. Similar results are expected to be
identified in the following category.

3.2 Teachers Digital Literacy in the Development of Auditory Learning Sessions

The origin of digital literacy in teachers is shown in relation to the management of these
new technologies as it forms a fundamental part in the child’s learning as a guide to their
processes in technology (Sergeevna, 2020). Oral communication in auditory sessions is
captured through information emitted from one to another person (Reyes, et al., 2017).
Considering this, the subcategories related to the development and methodology of
auditory learning sessions are analyzed below.

A. Influence of digital literacy on the development of auditory learning sessions
In early childhood children achieve habits of their social environment where they often
include the creation and imagination of events spontaneously which facilitates and facil-
itates an entertaining education (Rahiem, 2021), for these reasons it is required that
teachers handle digital tools as discussed below in the testimony of the interviewees.

Developing auditory sessions via Zoom is a bit complicated, not everyone has
the equipment, the internet band, the areas where I work, which is Carabayllo,
70% of my children do not have a computer [...] teaching this child through a cell
phone where they can watch videos or listen well, singing is very difficult, but
we are struggling [...] the platform involves many sessions, often with puppetry,
tambourine and active listening [...] We send audios but there is no contact as
before, but we have to adapt (Teacher 1: 103–110).

Employing sound videos and audios of nature beings using Zoom, Google Meet,
videos, screen recordings and audios via WhatsApp (Docent 5: 115–116).

B. Digital literacy influence of listening session methodology
The sound of music is a tool that helps active listening in the early childhood stage,
which benefits the development in its context. On the other hand, we know that the
media transmit sound waves that reach the auditory sense in an informative, descriptive
or recreational way (Koops &Wendt, 2019), for these reasons it is required that teachers
handle digital methodologies as discussed below in the testimony of the interviewees.

I use videos, applications where I download stories, poems where I have learned
to look for stories that go according to the theme that have music, rhythm and an
audio with an appropriate tone of voice [...] The zoom application and WhatsApp
groups [...] audios, photos, videos that are not too big since everyone does not
have the capacity to see everything [...] searching Google for information [...]
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we have learned and improved our teaching practice [...] downloading videos
from YouTube and converting them to send them by WhatsApp has helped me to
facilitate materials for my children (Teacher 1: 116–125).

In a certain aspect, it limits the close affective work and interaction with peers in
this synchronous and asynchronous teaching, the use of technological resources
such as class recording was possible (Teacher 5: 133–134).

According to the testimonies, it can be concluded that for the teachers, teaching
digitally was demanding but not impossible. So they can develop auditory learning
sessions in which they use materials that go according to the topics of each class, looking
for clear audios and that are of short duration so that their students can listen to them. So
teachers improve their performance in learning activities provided by various resources
such as YouTube (2021) andWhatsApp (2021), which are very entertaining for children.
Similar results are expected to be identified in the following category.

3.3 Teachers Digital Literacy in the Development of Kinesthetic Learning
Sessions

Digital literacy covers many areas, but centrally it is required in some way or another
to know the digital tools that we can use so that we can identify each purpose that
we must achieve with students (Aslan, 2020). To this end, it is known that kinesthetic
learning sessions are understood to work together with the whole body strengthening
concentration and coordination (Abdurrahman & Manolya, 2020). Based on this, the
following subcategories are analyzed in relation to the development, as well as the
methodology of kinesthetic learning sessions.

A. Influence of digital literacy on the development of kinesthetic learning sessions.
In the kinesthetic learning sessions the use of different activities can be done, but one
of them could be what would be the dance since in this activity the whole movement of
the body is used (Gulsum, 2018). That is why teachers should be well trained to be able
to strengthen these sessions as analyzed below in the testimony of the interviewees.

Kinesthetic learning has been very difficult because the child needs games, not
competitive games, but cooperative games [...] the dances, the relationships with
psychomotor activities, that is a work that has been well detailed in inicia [...]
even in Aprendo en Casa there is a guide called “lectura y movimiento” which
is on Tuesdays and Thursdays where the platform tries to involve reading with
psychomotor activities [...] they dramatize songs, they try to dance, sing, move,
play games with the family, we have tried to reinforce that side [...] learning
sessions where we have developed how to have fun with the family [...] send
videos, audios, dramatize songs as a family [...] knowing space, time and space
notions is basic for them to achieve good reading,writing andmathematical notions
can be acquired [...] explores with their bodies [...] through zoom, videos, video
calls [...] sessions that are important [...] through zoom we also do gymkhanas at
Zoom level, building towers, building little glasses, dancing, jumping (Teacher 1:
135–159).
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Conduct research on programs, spaces to implement, recording, editing videos
using rhythm to motivate movement (Docent 5: 187–188).

B. Digital literacy influence of kinesthetic session methodology.
For the help of the kinesthetic sessions, the use of a video game called EXERGAME
could be used, since this game is carried out by following the steps that we can observe
on the screen (Abdurrahman & Manolya, 2020), so that the child can develop and the
teacher can take advantage of this tool in her class, as analyzed below in the testimony
of the interviewees.

Carrying out activities with common materials from home made it easier for me
to do the kinesthetic classes synchronously and to see the children in real time to
be able to give feedback (Teacher 5: 194–195).

Finally, for the teachers, distance learning digitally was complicated because they
wanted the infants to be inmovement for the process of their kinesthetic learning sessions.
So they made use of the platform I learn at home that involves reading and movement in
their weekly schedule. Also, the help of the Zoom application (2021) where the teacher
will have to use the strategies that capture the attention of their students by editing videos,
looking for an appropriate space and playful activities for the good development of the
learning process.

4 Conclusions and Future Works

In conclusion, digital literacy in early childhood teachers influences the visual, auditory
and kinesthetic learning sessions favoring in them a teaching that achieves the integral
development of their students through new technological resources that at the beginning
was a little complicated to adapt to this new learning modality. That is to say that these
resources achieve in the child an interaction similar to those that were made in person
knowing that for them it has been easy to be digital natives and meanwhile for teachers
it was the opposite because they had to train continuously in the use of digital tools such
as Zoom, Google Meet, Whatsapp, Classroom, YouTube, among others that facilitate
and accommodate their learning activities, their social, economic and emotional context
by parents who are important for the fulfillment of their academic responsibilities. It is
recommended for future research to conduct live interviews as it is enriching to hear
the experiences of the interviewee and to provide relevant information for the use of
research to be developed.
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Abstract. The quality of agri-food products is of interest because new food sup-
ply chains play a critical role in farmers, agricultural markets and society. Social
media is fast becoming a key instrument to gather users’ perceptions on food
choices and consumption. Therefore, the present study aimed to explore con-
sumer´s representation of short food supply chains in the context of “De la Chacra
a la Olla” program (“From the Farm to the Pot, for its translation in English). By
using thematic analysis, this study found three themes: “food wellbeing”, “local
valorization” and “food intermediaries.” This study provides new insights and
possibilities between producers and consumers communication via social media.

Keywords: Social media · Twitter · Short food supply chains · Thematic analysis

1 Introduction

The quality of agri-food products has shown an increased interest in the last thirty years.
For example, Marsden and Arce [1] noticed that agricultural markets and local farming
systems were driven by food retailers from a competitive perspective. However, a major
problem of this is the overconsumption and unhealthy food choices [1, 2]. Therefore,
there is a necessity to develop an alternative food chain paradigm in order to understand
the importance of nearby and healthy food networks.

The term short food supply chains (SFSCs) refers to “a form of trade which is based
on the direct sale of fresh or seasonal products without intermediaries -or with a mini-
mum of intermediaries between producers and consumers” [3, p. 7]. For Rabanoldo and
Arosio [4], there are three characteristics in SFSCs: low or non-existent intermediation;
geographical proximity; and strengthening of social capital and trust. These definitions
highlight consumers as key actors because of their demand for authentic, healthy, and
seasonal products. It also describes a closer proximity between producers-consumers,
direct supply chain treatment and equity in trading.
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1.1 Short Food Supply Chains

SFSCs are a major area of interest in the field of the agricultural market. For instance,
recent evidence suggests that SFSCs may have the potential to achieve more sustainable
food chains [5–7], improve food distribution [8, 9] and enhance consumers and producers
communication channels [10–13]. However, questions have been raised about alternative
consumption patterns in SFSCs such as social media.

New food supply chains play a critical role in agriculture and society. It has previ-
ously been observed that new food supply chainsmay have the potential to strengthen the
relationship between producers and consumers [2, 14, 15]. Overall, these studies high-
light the relationship between SFSCs, local food systems and the dynamics between
urban and rural consumption.

In the same way, a large growing body of literature has investigated the advantages
of SFSCs. Previous studies have found that SFSCs create jobs in rural communities and
improve farmers and smallholder’s incomes [5, 6, 16]. This is particularly useful for pro-
ducers because the scheme may reduce economic uncertainty in long chains. However,
there has been little agreement on what is “fair” in SFSCs [7, 13] and perceptions may
vary on the actor’s perspective.

In this regard, the consumer’s perspective has a key role in unconventional agri-food
supply chains in SFSCs. Elghannam et al. [17] pointed out that consumers were dissat-
isfied and concerned with the environmental effects of traditional SFSCs. In addition
to this, it has been demonstrated that consumers of SFSCs preferred healthy food and
products that improve local development [6, 18]. Together, these studies highlight that
consumers demand alternative commercialization channels for their needs. Furthermore,
face to face communication between consumers and producers may change by specific
platforms such as social media.

1.2 Social Media User’S Perspectives on SFSCs

More recent attention has focused on producers and consumer’s communication through
social media. For example, Elghannam et al. [17] noticed that there are types of “short
chains of communication” in the agri-food sector through the internet. Other studies
have found that social media may strengthen communication between consumers and
producers [12, 19, 20] and that it may open opportunities for SFSCs in comparison
to traditional food chains [10, 17]. Considering all of this evidence, social media is a
valuable source of information between between consumers and producers relationship.

Twitter is one of the most widely used social media platforms. García-León [13]
reported that producers used Twitter as a food socialization tool. Previous studies have
found that Twitter is vital source of information for consumer marketing research [21]
and that it can innovate positioning strategies for coffee products [20]. Therefore, Twitter
content such as hashtags, tweets and conversationsmay reveal consumers and producer’s
experiences and trends in agrifood industry.

Although there has been an increasing interest in alternative consumption paradigms
such as SFSCs through social media, there are still few case studies in Latin American
countries. Furthermore, few studies have investigated the information posted by users on
social media in food consumption paradigms. Therefore, the primary goal of the present
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study was to explore how “De la Chacra a la Olla” is represented on Twitter. More
specifically, we explored the meanings and understanding of SFSCs in the context of a
Peruvian government support program for small-scale farmers. This preliminary work
will generate fresh insight into the role of social media in understanding new alterna-
tive consumption paradigms. Similarly, this study provided an important opportunity to
bridge the gap between producers and consumers in Peru.

2 Methods

2.1 Case Study

A case study approach was used to explore consumer’s perceptions related to SFSCs.
The case study approach is particularly adequate for diverse in social media. To ensure
tweets concerning SFSCs, we selected a Peruvian national program that promoted agri-
cultural producers’ industry. “De la Chacra a la Olla” (From the farm to the Pot, for
its translation in English) is a Peruvian government program that allows producers or
agricultural organizations to sell their products directly to the population in different geo-
graphic locations. This programwas implemented in 2014 in Lima, Peru and is organized
according to a schedule in different geographic locations in a determined period. This
program allows producers or agricultural organizations to sell their products directly to
the population [22]. Currently, this program articulate local consumer markets, support
the development of rural productive chains and fits in SFSCs [15, 17].

2.2 Ethics

Ethical approval was obtained from Universidad Tecnológica del Perú in Lima, Perú.
According to ethics guidelines for internet-mediated research [23], additional care is
needed for participants in virtual environments such as socialmedia. After careful exami-
nation,we considered that the nature of the conversation #delachacraalaollawas harmless
and that the consent formwasnot necessary becauseTwitter is in the public domain.How-
ever, the anonymization of participants was maximized by changing tweeter accounts
names and by paraphrasing tweets without changing the original content.

2.3 Twitter Data Collection

Using web scraping with Python 3 [24], data were gathered from Twitter with the hash-
tag #delachacraalaolla (see Fig. 1). Tweets were searched with Python’s package “Ge-
tOldTweets1”. A major advantage of this package is that it allows retrieving tweets that
are one week old. Additionally, tweets were retrieved by considering the start date of
the program. A total of 1,223 Spanish tweets between January 2014 and July 2020 were
obtained. Since the geographical location was not specified in the scraping command,
any tweet that presented the keyword could be retrieved from any country. Because “De
la Chacra a la Olla” programwas implemented by the Peruvian government in Peruvian
territory, it was expected that Twitter messages were posted by Peruvians.

1 https://github.com/Jefferson-Henrique/GetOldTweets-python.

https://github.com/Jefferson-Henrique/GetOldTweets-python
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Fig. 1. #DeLaChacraALaOlla tag results executing GetOldTweets Python’s package.

2.4 Data Analysis

To compare participants representations of “De la Chacra a la Olla” program, a thematic
analysiswas performed [25, 26]. Thismethod is divided into six phases (see Figure 2) and
is particularly useful for systematic and comprehensive data analysis [26, 27]. Another
advantage of using thematic analysis is that is theoretically flexible and it allows to
identify thematic patterns in different types of data (e.g. conversations). Using NVivo
for qualitative data analysis, it was possible to conduct complex and flexible iterations
in all the phases (version 11, QSR International Pty Ltd, Doncaster, Victoria, Australia).

In line with Braun and Clarke´s [25, 26] recommendation, the aim was to provide
rigorous descriptions of themes rather than providing a general overview of the data.
Furthermore, participant’s tweets were analyzed using an inductive approach where
codes and themes emerged from the data rather than pre-defined concepts or theories.
According to thematic analysis principles, the entire data corpus (N= 1 223 tweets) was
coded, capturing the semantic and latent meanings provided by tweets. Some tweets
were excluded from the analysis because they were not related to the research question.

For the purpose of data familiarization (phase 1), the first author took notes, read and
re-read each tweet from the whole data with the hashtag #delachacraalaolla in order to
examine the text and identify potential codes. These preliminary codes were reviewed
before the data were imported into NVivo. After data input, the information was coded
(phase 2) in a systematic, semantic and latent level. These codes were organized into
groups with the same meaning and key analytic ideas related to the research question.
Moreover, the coding was conducted inductively and the final list was double-checked
to avoid coding drift. On completion of the final list of codes, these were grouped into
candidate themes that were related to the research question and were visible across
the data (phase 3). Once the candidate themes were identified, we started to review
and check them against all codes and the whole data (phase 4). In addition to this,
we developed a thematic map for candidate themes and all members of the research
team examined, recoded and established the boundaries between them. After several
discussions, meetings and a more focused analysis with the research team, we defined,
named and approved the final themes (phase 5). Finally, the construction of an analytic
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Phase 1
Familiarizing yourself with your 

data 

Phase 2
Generating initial codes

Phase 3
Searching for themes

Phase 4
Reviewing themes

Phase 5
Defining and naming themes

Phase 6
Producing the report

Fig. 2. Thematic analysis process adopted in this study (adapted from Braun and Clarke 2006).

narrative (phase 6) was done in relation to the research question and the understanding
and interpretation of Tweets associated with the SFSCs.

3 Results

The purpose of this study was to explore how “De la chacra a la olla” program is
represented on Twitter. After searching the data, a total of 1,223 Spanish tweets between
January 2014 and July 2020 were obtained. A total of three themes related to SFSCs
were identified after data analysis: “food well-being”, “local valorization” and “without
intermediaries”. Proportions and frequencies of themes are shown in Table 1.

The thematic analysis from Twitter messages under the #delachacraalaolla con-
text, was performed with the aim to identify key themes across Twitter users’ per-
spectives regarding SFSCs. Therefore, the capture of relevant ideas regarding the
research question: What is the consumer’s representation of SFSCs in tweets about
the #DeLaChacraALaOlla programme?

The purpose of this study was to explore how “From the Farm to the Pot” pro-
gram is represented on twitter. After searching the data, a total of 1,223 Spanish tweets
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Table 1. Frequency of citation according to main themes associated with SFSCs.

Themes Codes Citation
(N = 544)

Food well-being
(31%)

Healthy food 13% (n = 71)

Quality food 2% (n = 10)

Seasonal products 1% (n = 4)

Food security 15% (n = 82)

Local
valorization
(28%)

Local fisheries and aquaculture 4% (n = 24)

Local agriculture and livestock production 8% (n = 45)

Native products 6% (n = 34)

Value-added products 2% (n = 13)

Regional products 8% (n = 42)

Without
intermediaries
(40%)

New-market access 6% (n = 35)

Food directly from the field 8% (n = 41)

Fair prices 4% (n = 23)

Direct food selling 22% (n = 120)

% = The percentage n% means n citations out of 100%.

between January 2014 and July 2020 were obtained. A total of three themes related to
SFSCs were identified after data analysis: “food well-being”, “local valorization” and
“without intermediaries”. Proportions and frequencies of themes are shown in Table 1.
Table 2 summarizes quotes extracted from the data that reflect Twitter user’s messages
regarding SFSC’s. Similarly, “Without intermediaries” was the most extended theme
identified in the data, which is one of the main characteristics frequently associated with
SFSCs. “Food well-being” and “Local valorization” as themes had the same proportion
of identification frequency.

Table 2. Table of themes (N = 1 167 tweets).

Themes Codes Quotes

Food
well-being

Healthy
food

“..this program is in La Victoria city
with the goal to promote healthy diets.”;
“…this program contains delicious and
healthy products.”

(continued)
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Table 2. (continued)

Themes Codes Quotes

Quality
food

“…they are continually offering quality
food products in different parts of Peru”;
“…Over 20 local agricultural producers
are offering quality products for
communities and families in the region.”

Seasonal
products

“…ice creams, frozen and beverages are
made from traditional and seasonal
products.”; “…I found that there are
over 200 seasonal products.”

Food
security

“…they are back in Carabayllo and are
committed to provide food for residents
and feed a large number of families.”;
“…approximately 33 farmers and
livestock producers attended today’s
meeting to provide essential products.”

Local
valorization

Local fisheries and aquaculture “…45 aquaculture producers from the
city of San Martin were promoted by a
non-profit organization against drugs
and were successful in selling 800 kilos
of fish meat”; “…healthy, tasty and
accessible food, from the effort of our
artisanal fishermen and aquaculture
workers”

Local agriculture and livestock
production

“…Our farmers and peasants deserve
all the support from local government
agencies because of their effort and
dedication”; “…people from the
mountains support our community.
Thanks to them we can eat everyday”

Native
products

“…let’s eat out different types of
Peruvian potatoes such as Canchan and
Yungay”; “…There are different types of
corn at the agricultural fair”

Value-added
products

“…it has value-added and creative food
for Peruvian families”; “…The
innovations presented at this fair
included products like corn purple,
panettone, cacao with maras salt, fresh
fruit, olives, and olive oil in a variety of
presentations”

(continued)
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Table 2. (continued)

Themes Codes Quotes

Regional
products

“…Healthy and fresh products from 14
regions of the country will be present”;
“…food is produced by small-scale
farmers in different regions from Peru”

Without
intermediaries

New-market
access

“…This program allows decentralization
of places where essential food products
can be sold”; “…the Ministry of
Agrarian Development and Irrigation
continues to encourage participation of
small and medium producers in
agricultural markets”

Food directly from the field “…families across the country are safe
and are able to afford agricultural
products provided by farming families”;
“…We will have local and national
products this weekend at the fair…”

Fair prices “…quality food products and fair prices
are reaching your home”; “this program
has fair prices and no intermediaries”

Direct food
selling

“..I´m happy to continuing offering this
place to our rural community so they can
sell their products”; “Over 42 farmers
are working with the Ministry of
Agrarian Development and Irrigation to
sell their products safely to hundreds of
people”

4 Discussion

Several reports have shown that social media is a useful tool for discussing and analyze
different issues in social sciences. The present preliminary studywas designed to explore
how SFSCs were represented under “De la Chacra a la Olla” program by Twitter users.

One interesting finding was the without intermediaries theme. This was the most
common pattern in the data. These results reflect those of Chiffoleau and Dourian [5]
who pointed out that consumer critics have a key role in the emergence of SFSCs as
an alternative food consumption paradigm. A possible explanation for this might be
that visitors and consumers of “De la Chacra a la Olla” program were in favour of an
alternative agri-food supply chain rather than the conventional one. An implication of
this is the direct interaction between consumers and producers as a key feature of SFSCs.

The most interesting finding was the theme “food wellbeing” which is a topic of
discussion among Twitter users. Users highlighted the value of security, healthy and
quality food. This study confirms that Twitter users focused on foodwell-being in relation



262 R. Ramos-Sandoval and J. Ramos-Diaz

to theSFSCs consumptionmodel [13].Moreover, it has been suggested that youngpeople
should be informed about the benefits of the food in these alternative markets [17]. An
implication of this is the possibility to promote health benefits and reach new users
between the interaction of producers and consumers. In addition to this, messages about
food wellbeing among users is remarkable by considering that De la Chacra a la Olla
program is located in urban areas of the main cities.

The current study found that “local valorization” promoted alternative supply chains
as SFSCs as a tool for local producers. This also accords with the increasing interest in
revaluing and positioning local and regional territories [28]. This result further supports
the idea of how the local food system benefits when they bring producers, consumers
and how local movements may promote alternative consumer paradigms [29]. It seems
possible that these results are due to the expressions of the territory and the value of
local food products. Similarly, other contextual factors may be involved such as the
reduction of intermediaries and trust relationships between producers and consumers.
These findings may help us to understand SFSCs and the value of local food products
in specific territories.

Overall, it is interesting to note the role of social media platforms in SFSCs because
of spontaneous user opinions that may become an important communication channel
between customers and sellers in the future. Elghannam et al. [10] pointed out that
social media allow producers to minimize disconnection with consumers and increase
an interactive supply chain. Similarly, Samoggia et al. [20], pointed out that social media
could be used to establish a dialogue with consumers. This finding, while preliminary,
suggests that social media could be used to improve market access without physical
proximity and that different communication channels can be used to improve producers
and consumers.

The major limitation of this study is the interpretation of information collected on
Twitter. According to Vidal et al. [12], social media data may have unclear results.
Secondly, this study is preliminary and represents research in progress. Further analysis
of the data will reveal new insights between the interaction of producers and consumers.
Finally, an additional uncontrolled factor is the possibility that some of the tweets that
were extracted in July 2020 may have partially influenced the results because of the
onset of COVID-19. In spite of these limitations, this study adds our understanding of
the interaction between consumers and producers. Moreover, to our knowledge, this is
the first study to explore under a qualitative research approach consumer’s representation
of “De la chacra a la olla” program in Peru.

These findings will be of interest to government agencies that are in the agricultural
sector. For instance, it would be fruitful to develop further strategies in other social
media platforms such as Instagram, Facebook, Twitter, LinkedIn and YouTube in order
to reach a wide number of consumers and producers that could foster SFSCs. According
to Elghannam et al. [10, 17] social media represents a significant opportunity between
consumers and producers. For this reason, other aspects between consumers and pro-
ducers could be explored such as the financial inclusion of smallholder farmers through
trading on social media.
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5 Conclusions

This study aimed to explore how “De la Chacra a la Olla” is represented on Twitter with
a qualitative perspective. This study identified three themes: “Food wellbeing”, “Local
valorization” and “Without intermediaries”. Our research has found opportunities for
success in social media as a SFSCs. More specifically, our study has shown that social
media may have the possibility to establish real communication with trust between pro-
ducers and consumers. Additionally, social media may be adopted by young consumers
and boost their confidence to collect key customers information and receive real-time
feedback. It has also been proven that these SFSCs can offer a wide range of food prod-
ucts and adapt to new habits. For example, it can be helpful to understand that in some
parts of Peru, people are more interested about the origins of products they consume.
In general, consumers must receive sufficient information about products, their benefits
and certifications so that they can make reliable purchasing decisions.
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Abstract. Education has suffered changes during the outbreak of the novel Coro-
navirus COVID-19 forcing our teachers to implement new strategies to teach
online. With this new working format, we must consider that one of the most
common health problems affecting our teleworkers are musculoskeletal ailments.
These types of alterations constitute the pathology that generates a large num-
ber of cases of disability. The objective of this research was to determine the
prevalence of musculoskeletal ailments through the use of the ERGOPAR ques-
tionnaire, the working conditions through the use of the PVD (DSE) questionnaire
in teachers that perform online teaching. It’s a descriptive study with a transversal
approach performed with 104 teachers from an education institution in the city of
Guayaquil-Ecuador in the year 2021. ERGOPAR and PVD (DSE) questionnaires
were applied. The prevalence was high, finding discomfort, pain, or both in “neck,
shoulders, and thoracic back pain” 77.77% in males and 81.82% in females; dis-
comfort or pain in the “lumbar zone” 70.37% in males and 79.22% in females.
It’s demonstrated that there is no predisposition to a higher affection on a par-
ticular sex. Characteristically, the exposure to DSE causes discomfort due to the
reflection from the screen affecting 51.85% of males and 66.23% of females. This
research contributes significantly to ergonomics, it could demonstrate a negative
relationship in the health of teachers linking musculoskeletal ailments and the
characteristics of online teaching.

Keywords: Musculoskeletal ailments · Teleworking · COVID-19 · Online
Education · Teachers

1 Introduction

With the Discovery of the novel coronavirus COVID-19 in Wuhan-China in December
2019, and in the face of the imminent spread of the infection at international levels, the
World Health Organization (WHO), on January 30, 2020, declared that the outbreak was
a public health emergency of international interest. Due to this, the affected countries, in
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order to prevent the risk of contagion and to reinforce surveillance activities of suspected
cases, decided to place the population in social isolation [1].

TheCOVID-19 pandemic is one of the biggest challenges that society and companies
have faced. With this threat to public health, the working environment has been deeply
affected at an economic and social level. To ensure the safety of people and the sustain-
ability of companies and jobs, many companies worldwide have opted for teleworking
as a work alternative [2].

In Ecuador, the health alert begins in February 29th, 2020 when the MSP reports the
first case of COVID-19. From that date on, society enters a new way of living due to
the consequences of a mortal virus [3]. The Ministerial Agreement No. MDT-2020–076
fromMarch 12th, 2020 establishes the guidelines for the implementation of teleworking
during the sanitary emergency declared in Ecuador. Article 3 states that, “in order to
guarantee the health of workers in the public and private sectors, it will be the power of
the highest institutional authority of the public sector and the employer of the private
sector, to implement emerging teleworking” [4].

As the pandemic progresses, education has suffered changes forcing our teachers
to innovate by creating adjustments and implementing new strategies to provide online
education, or in a blended manner. Thus, guaranteeing the daily learning of students,
and the wellbeing of the members of the educational community of the country [5].
Take into account that during the yellow coding of the emergency, in public institutions,
it’s the highest authority of each institution that regulates work activity, highlighting
teleworking as a priority. Additionally, they can return to face-to-face work with up to
50% of their staff at a time, the organization of shifts is empowered to avoid crowding,
alternating teleworking with face-to-face work [4].

Given what is indicated in the previous paragraphs, we must take into account that
wone of the most common health problems that affect our teleworkers are musculoskele-
tal ailments. This type of alterations that constitute the pathology that generate a large
number of cases of disability. According to the CENEA (for its Spanish name, Centro
de Ergonomía Aplicada de España) publication, the “ergonomic risk is a characteristic
of work that may increase the probability of developing musculoskeletal ailments either
because it is present in an unfavorable way, or because it is present simultaneously with
other risk factors” [6].

Musculoskeletal ailments are injuries associated with the musculoskeletal system
that generate physical and functional alterations of the joints or other tissues (muscles,
tendons, ligaments, nerves and other structures). The symptoms range from mild aches
and pains related to inflammation, decrease or loss of muscle strength, to functional
limitation of the affected segment. Musculoskeletal ailments afflict the health of the
staff of organizations and their productivity, and bring as a consequence a large number
of cases of disability [2].

For this reason, the objective is to determine the prevalence of musculoskeletal
ailments through the ERGOPAR questionnaire, and its relation with working conditions
through the PVD (DSE) questionnaire in teachers who carry out online education for
the prevention of occupational diseases.
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1.1 Literature Review

With the COVID-19 pandemic, people have had to carry out their working activities
from their homes due to restrictions and/or quarantine periods. Since they have had to
balance their intensive work schedules with their daily life activities in an unfamiliar and
non-ergonomic environment, problems with the musculoskeletal system have surfaced.
Online education is a training system that takes place in a completely virtual environ-
ment through the use of existing computer technologies without the obligation of the
student and teacher to go to an educational establishment, completely independent of
time and space. In the distance education system, the use of online education tools such
as computers is greater than in the traditional education system [7].

Many studies involving office workers who use computers have demonstrated that
prolongedwork in a sitting position and the use of computers have createdmusculoskele-
tal problems, and have exacerbated existing problems. It is known that the main reason
for this is the frequent repetitive movements of the upper limbs, as well as the long
computer work times, and thus, the increased loads on the musculoskeletal system [7].

Faced with this problem, the ERGOPARMethod, which is a participatory procedure
for the prevention of ergonomic risk in the company, indicates that the workers are
ones who best know their job, have the information and the experience necessary to
address the problems from the perspective of real activity at work. This is why their
participation in the different stages of the process of identification, analysis, proposal
and implementation of solutions is considered to be essential for the effectiveness of
preventive action on ergonomic risks [8].

A display screen equipment is any alphanumeric or graphic display screen regardless
of the display process involved. These include the old screens of cathode-rays, plasma,
liquid crystal (LCD), etc. that cover up to the latest technologies in three-dimensional
display screens, or multi-screen technologies, which allow applications to be displayed
on multiple panels [9].

The work on display screen equipment is defined as «the one performed by every
worker who habitually and during a relevant part of his normal work, uses an equipment
with a data display screen». Workers considered to be DSE users are:

a) Those who exceed 4 h per day, or 20 h per week of effective work with said
equipment.

b) Those who perform 2.4 h per day, or 10 to 20 h a week of effective work, provided
that they meet least 5 of the following requirements”

1. Depend on the equipment to do their job not being able to easily access alternative
means to achieve the same results.

2. Not being able to voluntarily decide whether or not to use the equipment to do their
job.

3. Need specific training or experience in the use of the equipment required by the
company to do their job.

4. Regularly use display screen equipment for continuous periods of one hour or more.
5. Use display screen equipment daily, or almost daily in the manner described in the

previous point.
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6. That the quick access to information by the user through the screen constitutes an
important requirement for the job.

7. That the necessities of the task demand a high level of attention by the user. For
example, because the consequences of an error can be critical [9].

2 Research Methodology

The research was descriptive with a transversal approach. It counts with the participation
of 104 teachers from an education institution fromGuayaquil-Ecuador in 2021. The data
was collected on October 14th, 2021 and was done in stages. The first stage consisted
of the voluntary participation of the teachers answering an existing questionnaire based
on online questions. This was carried out using the Google Forms platform.

Social media campaigns were used to keep the questionnaire link available for teach-
ers in the educational unit. These campaigns were adjusted weekly during 14 days. They
were also contacted through institutional and personal emails. Finally, each participant
involved in this survey shared the access linkwith their peers. As inclusion criteria for the
study, we took professional males and females who work as teachers in the educational
unit in the online mode who voluntarily accepted to participate in this research whether
or not they were previously diagnosed with any musculoskeletal ailment. This was done
through the application of the online survey to the voluntary teachers.

The tool used was the ERGOPAR questionnaire (for its name in Spanish: Cues-
tionario de factores de riesgo ergonómicos y Daños) with 15 items [8] along with the
PVD (DSE) questionnaire with 10 items [10] which considered DSE users to be those
workers who exceed 4 h per day, or 20 h per week of effective work with said equipment.
Additionally, sociodemographic data such as age, gender, workday, type of contract, job,
amount of time working that job, number of hours per day in the job were added to the
questionnaire.

The second stage consisted in the analysis of the date using the statistical software
SPSS version 22 (IBM Corp). On the one hand, the descriptive analysis of the data
was carried out using data frequency/percentage tables taking the categorical variables,
and on the other hand, the correlation between them. Thus, establishing the level of
significance in α = 0.05 through the application of the Chi-squared test from Pearson
(X2).

3 Results

The general characteristics of the surveyed staff that are shown in Table 1 indicates
that 104 male and female teachers participated with a reply rate of 100%. In regards
to the gender of the participants, 25.96% were male, and 74.03% were female. They
carry out their activities in diverse schooling areas such as high school, middle school
and elementary school. Most of the teachers have more than 5 years in the job which is
equivalent to 67.30%, followed by the staff who has been there between 1 and 5 years
with 29.80%, and the staff who have less than a year with 2.88%. 99% of the surveyed
staff works more than 4 h a day.
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Table 1. Sociodemographic data

Age Gender

Male n = 27 % Female n = 77 %

18 to 25 years old 0 0.0 3 3.90

26 to 32 years old 6 22.22 24 31.17

33 to 39 years old 4 14.81 16 20.78

40 to 47 years old 4 14.81 17 22.08

48 to 54 years old 6 22.22 10 12.99

Above 55 years old 7 25.93 7 9.09

Working schedule Male n = 27 % Female n = 77 %

Morning shift 2 7.41 4 5.19

Afternoon shift 1 3.70 5 6.49

Both shifts 24 88.89 68 88.31

Job position Male n = 27 % Female n = 77 %

High School (Grades 10–12) 15 55,56 18 23.38

Primary School (Grades 1–3) 6 22.22 15 19.48

Primary School (Grades 4–6) 2 7.41 16 20.78

Middle School (Grades 7–9) 4 14.81 16 20.78

Kindergarten 0 0.0 12 15.58

Time working in the job Male n = 27 % Female n = 77 %

Less than 1 year 0 0.00 3 3.90

Between 1 and 5 years 6 22.22 25 32.47

More than 5 years 21 77.78 49 63.64

Working hours per day in the job Male n = 27 % Female n = 77 %

4 h or less 0 0.00 1 1.30

More than 4 h 27 100.0 76 98.70

The results of the ERGOPAR questionnaire that are shown in Table 2 belong to
ailments and/or discomfort in different sections of the body. This sample shows a notable
prevalence of discomfort and/or pain in the surveyed teachers. There is no significant
difference between the surveyed genders demonstrated through theChi-squared test. The
results obtained in the neck, shoulder, and thoracic back section stand out in which the
percentage of discomfort is equivalent to 44.44% in males, and 50.65% in females, and
the percentage of pain decreases by half corresponding to 22.22% in males, and 23.38%
in females. Both genders indicate “sometimes” as the response to the frequency at which
they present these manifestations, exceeding 50.00% in both. They also indicate that in
more than 80.00% of the cases, it has not prevented them from carrying out their work
activity.
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Table 2. Results of the ERGOPAR questionnaire, work-related health damage

Neck, shoulders and/or
thoracic back

Gender

Male n = 27 % Female n = 77 % p-value

Discomfort or
pain

Pain 6 22.22 18 23.38 0.898

Discomfort 12 44.44 39 50.65

Discomfort,
Pain

3 11.11 6 7.79

None 6 22.22 14 18.18

Frequency Sometimes 14 51.85 46 59.74 0.692

Many times 7 25.93 19 24.68

Never 6 22.22 12 15.58

Work
impediment

No 22 81.48 62 80.52 0.913

Yes 5 18.52 15 19.48

Consequence No 12 44.44 35 45.45 0.928

Yes 15 55.56 42 54.55

Back – lumbar zone Male n = 27 % Female n = 77 % p-value

Discomfort or
pain

Pain 10 37.04 20 25.97 0.204

Discomfort 9 33.33 41 53.25

None 8 29.63 16 20.78

Frequency Sometimes 15 55.56 45 58.44 0.584

Many times 4 14.81 16 20.78

Never 8 29.63 16 20.78

Work
impediment

No 22 81.48 58 75.32 0.514

Yes 5 18.52 19 24.68

Consequence No 15 55.56 35 45.45 0.366

Yes 12 44.44 42 54.55

Elbow joints Male n = 27 % Female n = 77 % p-value

Discomfort or
pain

Pain 1 3.70 2 2.60% 0.390

Discomfort 5 18.52 7 9.09%

None 21 77.78 68 88.31%

Frequency Sometimes 6 22.22 7 9.09% 0.150

Many times 0 0.00 2 2.60%

Never 21 77.78 68 88.31%

(continued)
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Table 2. (continued)

Neck, shoulders and/or
thoracic back

Gender

Male n = 27 % Female n = 77 % p-value

Work
impediment

No 26 96.30 75 97.40% 0.950

Yes 1 3.70 2 2.60%

Consequence No 24 88.89 71 92.21% 0.598

Yes 3 11.11 6 7.79%

Hands and/or wrists Male n = 27 % Female n = 77 % p-value

Discomfort or
pain

Pain 3 11.11 10 12.99 0.086

Discomfort 8 29.63 18 23.38

None 16 59.26 49 63.64

Frequency Sometimes 8 29.63 19 24.68 0.880

Many times 3 11.11 9 11.69

Never 16 59.26 49 63.64

Work
impediment

No 22 81.48 69 89.61 0.272

Yes 5 18.52 8 10.39

Consequence No 18 66.67 58 75.32 0.383

Yes 9 33.33 19 24.68

Legs and knees Male n = 27 % Female n = 77 % p-value

Discomfort or
pain

Pain 1 3.70 10 12.99 0.304

Discomfort 11 40.74 34 44.16

None 15 55.56 33 42.86

Frequency Sometimes 11 40.74 30 38.96 0.468

Many times 2 7.41 13 16.88

Never 14 51.85 34 44.16

Work
impediment

No 25 92.59 68 88.31 0.534

Yes 2 7.41 9 11.69

Consequence No 18 66.67 55 71.43 0.642

Yes 9 33.33 22 28.57

Feet Male n = 27 % Female n = 77 % p-value

Discomfort or
pain

Pain 1 3.70 9 11.69 0.480

Discomfort 11 40.74 29 37.66

None 15 55.56 39 50.65

(continued)
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Table 2. (continued)

Neck, shoulders and/or
thoracic back

Gender

Male n = 27 % Female n = 77 % p-value

Frequency Sometimes 7 25.93 30 38.96 0.455

Many times 4 14.81 8 10.39

Never 16 59.26 39 50.65

Work
impediment

No 25 92.59 68 88.31 0.534

Yes 2 7.41 9 11.69

Consequence No 19 70.37 58 75.32 0.613

Yes 8 29.63 19 24.68

There are significant differences for p-values less than 0.05 (Pearson’s Chi-squared test).

Regarding the postures or actions typical of the job that are shown in Table 3, the
posture with the highest degree of presentation is sitting for more than 4 h, giving a
percentage of 44.44% in males and 45.45% in females. In this position, there is no
significance difference in both genders surveyed. The posture that follows by frequency
and that is maintained for more than 4 h is “walking,” which occurs in 18.52% of of
males and 10.39% of females. The only posture in which there is a significant difference
is “walking up or down stairs” which is demonstrated by Pearson’s Chi-squared test
obtaining 0.010.

Table 3. Results of the ERGOPAR Questionnaire, Postures and Actions Typical of the Job,
According to Certain Postures: Legs

Work time adopting or performing
these postures:

Gender p-value

Male n = 27 % Female n = 77 %

Sitting (chair,
stool, vehicle,
lumbar support,
etc.)

Between 2 and 4
h

6 22.22 19 24.68 0.912

Between 30 min
and 2 h

4 14.81 13 16.88

More than 4 h 12 44.44 35 45.45

Never/Less than
30 min

5 18.52 10 12.99

Standing without
walking

Between 2 and 4
h

5 18.52 16 20.78 0.111

Between 30 min
and 2 h

3 11.11 22 28.57

(continued)
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Table 3. (continued)

Work time adopting or performing
these postures:

Gender p-value

Male n = 27 % Female n = 77 %

More than 4 h 2 7.41 10 12.99

Never/Less than
30 min

17 62.96 29 37.66

Walking Between 2 and 4
h

6 22.22 10 12.99 0.365

Between 30 min
and 2 h

5 18.52 22 28.57

More than 4 h 5 18.52 8 10.39

Never/Less than
30 min

11 40.74 37 48.05

Walking while
going up or down
different levels
(steps, ladder,
ramp, etc.)

Between 2 and 4
h

5 18.52 6 7.79 0.010

Between 30 min
and 2 h

4 14.81 19 24.68

More than 4 h 4 14.81 1 1.30

Never/Less than
30 min

14 51.85 51 66.23

Kneeling/
squatting

Between 2 and 4
h

2 7.41 1 1.30 0.236

Between 30 min
and 2 h

1 3.70 5 6.49

Never/Less than
30 min

24 88.89 71 92.21

Lying on the back
or on one side

Between 2 and 4
h

1 3.70 6 7.79 0.163

Between 30 min
and 2 h

3 11.11 6 7.79

More than 4 h 1 3.70 0 0.0

Never/Less than
30 min

22 81.48 65 84.42

There are significant differences for p-values less than 0.05 (Pearson’s Chi-squared test).

Table 4 corresponding to the ERGOPAR questionnaire shows the postures or actions
taken at cervical level highlighting that keeping the neck/head forward is the position that
is maintained for more than four hours with 37.04% in males and a 27.27% in females.
Also, they tend to repeat it several times. Another posture that is very frequently adopted
is keeping the neck to one side and turning the neck/head, which tend to be performed
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between 30 minutes and two hours repeating these actions. The results obtained have
great significance in that a job layout designmust be carried out in order to avoid ailments
at this level.

Table 4. Results of the ERGOPAR questionnaire, postures and actions typical of the job,
according to certain postures: neck and head

Work time adopting or performing
these postures:

Gender p-value

Male n = 27 % Female n = 77 %

Neck/head
leaning forward

Between 2 and 4
h

3 11.11 16 20.78 0.644

Between 30 min
and 2 h

4 14.81 11 14.29

More than 4 h 10 37.04 21 27.27

Never/Less than
30 min

10 37.04 29 37.66

Repeating it
every few
seconds, or
keeping it fixed

I keep it fixed 6 22.22 7 9.09 0.185

None 6 22.22 24 31.17

I repeat it 15 55.56 46 59.74

Neck/head
leaning
backward

Between 2 and 4
h

1 3.70 1 1.30 0.615

Between 30 min
and 2 h

3 11.11 9 11.69

More than 4 h 3 11.11 4 5.19

Never/Less than
30 min

20 74.07 63 81.82

Repeating it
every few
seconds, or
keeping it fixed

I keep it fixed 1 3.70 1 1.30 0.682

I repeat it 10 37.04 26 33.77

None 16 59.26 50 64.94

Neck/head to
one side or both

Between 2 and 4
h

0 0.0 4 5.19 0.640

Between 30 min
and 2 h

6 22.22 14 18.18

More than 4 h 1 3.7 4 5.19

Never/Less than
30 min

20 74.07 55 71.43

(continued)
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Table 4. (continued)

Work time adopting or performing
these postures:

Gender p-value

Male n = 27 % Female n = 77 %

Repeating it
every few
seconds, or
keeping it fixed

I keep it fixed 2 7.41 3 3.9 0.762

I repeat it 11 40.74 32 41.56

None 14 51.85 42 54.55

Turning the
neck/head

Between 2 and 4
h

0 0.0 3 3.9 0.747

Between 30 min
and 2 h

6 22.22 14 18,18

More than 4 h 1 3.7 3 3.9

Never/Less than
30 min

20 74.07 57 74.03

Repeating it
every few
seconds, or
keeping it fixed

I keep it fixed 2 7.41 1 1.3 0.244

I repeat it 13 48.15 36 46.75

None 12 44.44 40 51.95

There are significant differences for p-values less than 0.05 (Pearson’s Chi-squared test).

Regarding the exposure to DSE and the factors of the computer that tend to cause dis-
comfort in teachers, the reflection of the screen outstands causing discomfort in 51.85%
of males, and 66.23% of females. In both cases, there is no significant difference demon-
strated by Pearson’s Chi-squared test. However, there is a notable difference between
both genders in the artificial lighting factor in which 62.34% of women indicate that this
fact bothers them when teaching online classes. This can be seen represented in Table 5.

Regarding to the exposure to DSE and the visual discomfort caused in the teachers,
we can observe in Table 6 that a very similar prevalence is maintained in symptoms such
as itchy eyes and sensation of blurred visionwith an occurrence of “very often,” and there
are no significant differences between genders. However, this changes significantly in the
occurrence of headaches being more prevalent in women. Regarding active breaks, we
have obtained a high frequency of staff who do carry out this action during their working
hours which demonstrates an adequate adherence to this good practice. Regarding the
physical demands of the job, they are classified as “moderate” obtaining 59.26% inmales
and 62.34% in females.
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Table 5. Exposure to display screen equipment during work

During work, you feel
discomforted by:

Gender p-value

Male n = 27 % Female n = 77 %

Lack of
character
sharpness

No 17 62.96 58 75.32 0,218

Yes 10 37.04 19 24.68

Character or
background
flicker

No 21 77.78 50 64.94 0,217

Yes 6 22.22 27 35.06

Screen
reflections

No 13 48.15 26 33.77 0,184

Yes 14 51.85 51 66.23

Artificial
lighting

No 21 77.78 29 37.66 0,000

Yes 6 22.22 48 62.34

Natural lighting No 24 88.89 71 92.21 0,598

Yes 3 11.11 6 7.79

There are significant differences for p-values less than 0.05 (Pearson’s Chi-squared test).

Table 6. Exposure to display screen equipment during or after work

During or after work, do you feel: Gender p-value

Male n = 27 % Female n = 77 %

Ithcy eyes Sometimes 10 37.04 42 54.55 0.061

Very often 6 22.22 20 25.97

Never 4 14.81 2 2.60

Rarely 7 25.93 13 16.88

Burning eyes Sometimes 7 25.93 35 45.45 0.105

Very often 4 14.81 15 19.48

Never 9 33.33 11 14.29

Rarely 7 25.93 16 20.78

Sensation of seeing
worse throughout the
day

Sometimes 6 22.22 23 29.87 0.358

Very often 4 14.81 18 23.38

Never 10 37.04 16 20.78

Rarely 7 25.93 20 25.97

(continued)
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Table 6. (continued)

During or after work, do you feel: Gender p-value

Male n = 27 % Female n = 77 %

Sensation of blurred
vision

Sometimes 7 25.93 29 37.66 0.323

Very often 6 22.22 20 25.97

Never 8 29.63 11 14.29

Rarely 6 22.22 17 22.08

Headaches Sometimes 9 33.33 36 46.75 0.019

Very often 4 14.81 23 29.87

Never 7 25.93 5 6.49

Rarely 7 25.93 13 16.88

Glares, stars or lights Sometimes 7 25.93 23 29.87 0.588

Very often 4 14.81 14 18.18

Never 10 37.04 18 23.38

Rarely 6 22.22 22 28.57

Active breaks Male n = 27 % Female n = 77 % p-value

No 4 14.81 24 31.17 0.099

Yes 23 85.19 53 68.83

Physical demands of the job Male n = 27 % Female n = 77 % p-value

Low 3 11.11 6 7.79 0.867

Moderate 16 59.26 48 62.34

High 8 29.63 23 29.87

There are significant differences for p-values less than 0.05 (Pearson’s Chi-Squared Test).

4 Discussion

This study allowed the evaluation of the prevalence of musculoskeletal ailments in dif-
ferent body segments, and its findings returned values similar to those observed in other
studies. We found that the main effects on the health of teachers that can be associated
with work activity are linked to the organization of teleworking [11].

In general, workers were not prepared to carry out teleworking and online education,
having to quickly adapt to this new context without having the appropriate conditions
due to the pandemic, presenting a series of problems such as discomfort and pain, which
may have limited the development of their job. This is affecting males and females
in similar proportions. It is important to consider the nature of the work activity. The
current condition is maintained and other factors are added such as prolonged exposure
to computer screens, use of a keyboard and mouse, static sitting work, among others.
Thus, generating musculoskeletal symptoms [12].
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The prevalence of this study was high, finding discomfort, pain or both in different
sections of the body highlighting the “neck, shoulders, and thoracis back” with the
greatest occurrence of alteration, with 77.77% male prevalence and 81.82% in females.
Continuing the order of frequency, the ailment or discomfort in the lumbar zone is
present in 70.37% of males and 79.22% in females. We can compare these results with a
study carried out in Chile where, in terms of musculoskeletal ailments by sections, males
presented 69% and females 78% of this condition located in the neck. In the lumbar area,
Chilean teachers indicate presenting this type of discomfort in 69% of males and 79.2%
of females [12–14].

It was possible to determine that there is a similarity with other studies such as the
one carried out with teachers from a high school in Saudi Arabia, where the prevalence
of musculoskeletal ailments was of 87.3%. The study carried out in Abha during 2020
indicated that there is a percentage of occurrence of musculoskeletal ailment of 62.5%
in the teachers of that study [15]. While in Turkey and China, their study also indicated
similar values standing at 60.3% and 66.7% prevalence of this type of alterations [16].

5 Conclusion

A prevalence of musculoskeletal ailments and discomfort caused by exposure to DSE
was found in the teachers studied. This means that a lot of work must be done in the
development of ergonomic preventive measures, educational programs about the posture
that the head should adopt when working with DSEs, and the appropriate design of the
institutional and home workplace. Currently, there are very few educational institutions
that have a department in charge of monitoring, preventing and modifying this type of
risks.

Among the strengths of our study, the number of teachers who participated in it
stands out. This represents a good sample of the universe of the study of the educational
institution. The results obtained indicate that there could be a relationship between
the musculoskeletal ailments and the characteristics of working from home with its
association with the lack of useful tools, the lack of preparation for this little-known
modality in our country and the general characteristics of their environment. However,
its limitationwas the application of the survey in anonline formatwithwhichweexpected
to obtain a higher percentage of participation of our teachers, and the lack of studies in
which the two survey instruments: ERGOPAR and PVD (DSE) are related. With this, a
better comparison could be made.

This study allows to be a basis for future investigations in which it is not only
required to determine the prevalence of musculoskeletal ailments such as ergonomic
risks, but also other types of risks such as stress caused by the lack of balance between
productive activity and daily life and its relationship with these physical discomforts.
In addition, it is worth emphasizing that it can be taken as a basis for the study of
anthropometric measurements, and the implementation of an ergonomic plan for the
design of workstations for teachers. Intervention plans must be included in order to
prevent the prevalence of musculoskeletal ailments and future diseases related to this
risk.
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Abstract. This article focuses on contributing to the curricular transformation
for the teaching of ethics, diagnosing the ethical position of students enrolled in
the public accounting program of the Corporación Universitaria Minuto de Dios
virtual and distance learning mode, facing ethical dilemmas in the professional
field. This objective is developed from a correlational study, with probabilistic
sampling, and analyzing a group of 375 participants who have completed more
than 75% of the study plan, with a reliability of 95% and a margin of error of 5%
adapting the Giving Voice to Values (GVV) method. The results are a possible
modification in the ethical postures of the students due to the implementation of
a change in the study plan and the adoption of case studies and simulations in the
subjects of the core of professional training. However, a relativism and a relaxation
of the ethical posture of students and graduates in the personal and professional
lives has been identified, a situation that is framed in what Kant denounces as the
double standard characteristic of modernity, based on the hypothetical imperative.
Finally, a high degree of maturity is shown in the Kohlberg moral development
scale, where the respondents evaluate the action based on justice, value, and the
equality of all human beings.

Keywords: Professional ethics · Selfishness · Utilitarianism · Relativism ·
Contractualism ·Moral equity · Ethical teaching in accounting · Giving Voice to
Values · IES

1 Introduction

Ethical training in professionals has frequently been a topic of discussion and analysis,
because as Guiñez and Vásquez (2015) affirm, citing Adela Cortina, comprehensive
education contains not only purely scientific or accounting knowledge, but also requires
a social contribution.

In other words, one of the main challenges that higher education institutions now
face, more than ever, is to offer a solid theoretical and conceptual training, together
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with learning values that later become life values. This is why, in the educational field,
the question remains, what can be done to improve the ethical training of students, so
as to strengthen their criteria and life values, in order to act freely, but with a greater
responsibility and awareness of the impact of their acts?

This issue has been addressed by accounting faculties and programs by incorporating
specific courses on professional ethics, some of which include them in the beginning of
their education while others wait until the end. They have also considered the application
of hypothetical ethical dilemmas to see how the students respond.

In this way, The Minuto de Dios University Corporation, in its public accounting
program, virtual and distance modality, has foreseen spaces in which the teaching of
ethics is the fundamental axis, however, this occurs in times in which the role of the
public accountant, due to well-known scandals at the national level such as Odebrecht,
SaludCoop, Reficar, and of course Interbolsa, which do not show a favorable social
evaluation of the accountants involved.

Since 2018, the Public Accounting program virtual and distance mode of theMinuto
de Dios University Corporation has been articulating its investigative work into the
current curriculum; understanding that the curriculum is an ongoing research project.
From two of the research projects which have been developed by themselves and also
a self-assessment from the Renewal of the Qualified Registry before the Ministry of
National Education (MEN), it was identified that the program has been internationalized
regarding the concerns of the presentation of financial statements and its students know
the IFRS, NIC, and IFRS for SMEs, however, the existence of the IES by the IFAC for
teaching in public accounting programs is unknown by the majority of the academic
community.

The phenomenon described is not exclusive to Corporación Universitaria Minuto de
Dios, as Ruíz and Ariza (2019) point out, when analyzing 15 Public Accounting study
plans in Colombia “there is no unity in the contents and purposes of the subjects” (Ruiz
and Ariza 2019; p. 107). In addition, through the review of the literature, the scarce
application that has been given to IES 4 worldwide is evident. Several exercises carried
out and some critical calls against IES 4 developed by IFAC; Bampton and Cowton
(2012) cited by Ariza Ruiz and Barón Pinto (2020) point out that little research has
been carried out on the teaching of business and accounting ethics; even though the
information previously stated shows the importance the teaching of ethics.

Based on this diagnosis, the program has implemented a series of reforms in the
micro-curriculum by using pedagogical activities that focus on the direction suggested
by the IFAC (International Federation of Public Accountants), by using case studies and
simulations while teaching ethics in accounting; it is time to measure the impact of these
reforms on students, Corredor, Quintero, Ariza, and Piñeros (2021).

So it is essential to measure the impact of these modifications in the training of the
students of the program, this constitutes the main objective of the present investigation.
For this purpose, based on the information obtained with the previous application of an
instrument inspired by themultidimensional scale used byRiemenschneider,Manly amd
Leonard (2016), the GVVmethod and the six stages of moral development proposed by
the North American psychologist Laurence Kohlberg (1981), in his “Theory on Moral
Development” to 291 students of the Uniminuto program.
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Subsequently, a new instrument was applied to students of the Public Accounting
program of the Minuto de Dios University Corporation, virtual and distance mode, who
have completed more than 75% of the curriculum, in this sense the population is 400
students, a random sampling of 197 students is determined, with a reliability of 95%
with amargin of error of 5%. The new instrument consists of 19 sociodemographic items
and 32 items corresponding to ethical dilemmas. Data analysis is carried out using SPSS
software.

Finally, a discussion is proposed about the results found to promote in students a
greater knowledge and application of the values and ethical principles promoted in the
accounting profession and in UNIMINUTO UVD, which represents a contribution in
the integral formation of future public accountants.

2 Background

A State of the art is documentary research which itself, is documentary research, which
seeks to accurately identify what other authors have said about the subject to which their
research belongs, that is, themethodologies applied for the ethical training of accountants
following the recommendations of IFAC standard 4. This allows us to approach the
problem from unprecedented angles that increase our knowledge in our field of training,
which gives relevance to our research. The systematic review is carried out in academic
databases such asGoogle Scholar, Proquest, Dialnet, ScienceDirect, and Scopuswith the
keywords IES 4, IFAC, Pedagogical Strategies, AccountingEthics andEthicalDilemmas
including the inclusion of criteria methodological contributions in terms of the design of
curricular strategies and practical simulation exercises and case studies; to systematize
the information, bibliographic files, and worksheets are created, and the information is
systematized through RAES.

Among the works identified, Ruiz Urquijo and Ariza Ruiz (2019) investigate the
compliance of the requirement of IFAC’s IES 4, in the sense of outlining amodel ofmoral
progress from actions that are not good or bad, oriented towards reflective processes
continuously. For this, it is necessary to provoke conflicts and give the future professional
the opportunity to adopt arguments and roles of the stage or level in which they are using
real or very probable dilemmas, in the environment of professional practice, seeking
those students and teachers adopt reasons, ways of seeing, postures to identify action
criteria.

Likewise, several exercises and some critical calls are identified against IES 4 devel-
oped by IFAC; Bampton and Cowton (2012) cited by Ariza Ruiz and Barón Pinto (2020)
draw attention to the fact that few investigations are carried out on teaching business and
accounting ethics, on the other hand, they point out that the instruments applied in the
studies from existing data contain elements that lead the researcher to confuse attitude
and behavior.Within the practical exercises carried out in the classroom following the
IFAC recommendations, it is worth highlighting O’Leary (2009); Dellaportas (2006);
the Ignatian pedagogical paradigm proposed by Van Hise and Massey (2010).

Christensen et al. (2016) make methodological recommendations by taking into
account that ethical challenges should be normalized by simulating common and repeti-
tive events of possible ethical dilemmas which therefore prepares the future professional
to respond correctly when real a event occurs that compromises your behavior.
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Des Jardins and Diedrich (2003) include the environmental dimension when design-
ing pedagogical strategies for teaching ethics, putting on the table the economic, ethical,
and ecological implications of the development, marketing, use and disposal of a product
specifically with which they are familiar. This methodology can be complemented with
the one proposed byMcWilliams and Nahavandi (2006); where students choose a single
case study for the class, so that it is analyzed from all sides, including the aforementioned
environmental dimension.

Along the same lines, Loeb (Loeb 2013) is the methodology of “active learning”; He
however recognizes that there are difficulties such as: discomfort in the students, grad-
ing, lack of harmony in a group of students, deficiencies in realism and confidentiality
problems; therefore, the author points out that it is important to take these aspects into
account before applying the active learning methodology.

Mintz (2016) proposes the pedagogical method of “Giving Voice to Values” (GVV)
launched by Mary Gentile in 2010. GVV seeks to develop the ability to express their
opinions in a way that positively influences others.

Finally, Ariza Ruiz and Barón Pinto (2020) identifies two experiences in Colombia;
the first at the University of Antioquia where Amézquita Toro et al. (2014), propose
concrete reflective analysis of how the decisions of accounting professionals affect the
Colombian reality, for example, in auditing and statutory auditing subjects; the ethical
implications of the act of disclosing information are debated. Ovallos Gazabon et al.
(2017), suggest a change in the teaching of professional accounting ethics, through a
participatory experiential model that allows the student to incorporate ethical reasoning
from the early stages of their education.

3 Method

The research developed is applied based on its objectives and mixed based on its sources
of information, that is, it has a documentary component and a field component, the scope
is exploratory and correlational, and the approach is qualitative. The field component
is a correlational study, with probabilistic sampling, applying a structured survey to a
representative sample of students, adapting the “GivingVoice toValues”method,Gentile
(2017).

There is information corresponding to the application of previous instruments to 291
students of the program who have not been trained with the new curriculum, Corredor
et al. (2021). It starts with the adaptation of the multidimensional scale used by Riemen-
schneider, Manly & Leonard (2016) to analyze the ethical behavior of students in infor-
mation technology contexts, resorting to the GVV pedagogy that is supported by five
philosophies to predict posture ethics: 1) egoism, 2) utilitarianism, 3) relativism, 4) con-
tractualism, and 5) moral equity Riemenschneider, Manly & Leonard (2019), it is worth
noting that these “philosophies” are inspired by the six stages of moral development
proposed by the American psychologist Laurence Kohlberg (1981),

A new instrument is applied to students of the Public Accounting program of the
Corporación Universitaria Minuto de Dios virtual and distance modality who have com-
pleted more than 75% of the curriculum, in this sense the population is 400 students,
a random sampling is applied simple and a sample size of 197 students is determined,
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with a reliability of 95% and a margin of error of 5%. This new instrument consists of
19 sociodemographic items and 32 items corresponding to ethical dilemmas.

4 Results

The number of participants was 375 graduates and students, belonging to the Traditional
Distance modality, of which 78 (21%) are men and 297 women (79%). 23% of the
participants (86) are in the age range of 18 to 24 years, 44% (166) are between 25 and
35 years old, and 33% (123) are over 36 years old. Regarding the relationship with the
institution, there are 331 students, and 44 graduates and degree candidates. It is noted
that about 74% of the students have entered as of the year 2020, 16% enrolled during
the year 2019 and 10% before 2018 and for their part, all the graduates indicated that
their completion date is from before the second period of 2019.

Additionally, table number 1 is presented immediately with a description of the
monthly income received, according to gender and considering that most of the sample
are students, it is understood that about 58% (46men and 171 women) of the participants
earn income from US$267 to US$534. It is also noteworthy that 32% (19 men and 100
women) of the participants between men and women receive less than 1 (Table 1).

Table 1. Income of the participants in study (UBVD UNIMINUTO)

Gender/
Income

US$267 and
US$534

US$534 and
US$1068

More of
US$1068

Less of
US$267

Total

Man 12,27% 3,47% 0,00% 5,07% 20,80%

Woman 45,60% 6,40% 0,53% 26,67% 79,20%

Total 57,87% 9,87% 0,53% 31,73% 100,00%

Source: Own elaboration.

As for the cases that questioned the ethical positions of the students, the first, referring
to a personal situation, showed the reaction of a young student when checking the cell
phone of one of their classmates without their permission and discovering that they were
making fun of them on social media, about very personal aspects, and decisions, in turn,
to publish the intimate life of said partner on the same social networks, this will be
case 1. On the other hand, case 2 addresses the decision of an auditor accepting a gift
from the manager of the company they are auditing and having previously found serious
findings that should be notified to the Board of Partners, and that after having received
the aforementioned gift, intends to hide the findings.

Applying the aforementioned GVVmethod and considering Kohlberg’s moral scale,
students and graduates have been asked about the probability of committing the same
actions as the protagonists of the cases described. Regarding the first situation, it was
found that both students (68.3%) and graduates (67.7%) agree that “Publishing the
intimate life of people on social networkswithout their authorization is a crime and could
result in a legal and/or disciplinary action from the university.” In addition, on average
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8.45% of the participants also consider that in addition to the disciplinary sanction, the
youngwomanwould have to experience an uncomfortable situation,when everyonefinds
out about her decision to publish the intimate life of her partner. Finally, a significant
piece of data: 7.3% of the students indicate that “Beginning the habit of using social
networks to harm people now, could result in doing it more frequently in the future”,
compared to 2.94% of the graduates who chose this option, which shows that for the
students there is not only a concern about the sanction but also that this fact is not
repeated in the future.

Regarding the professional situation, 46% of the students and 38% of the graduates
stated that “Hiding findings in an audit report is a professional crime and could receive
a sanction or lose the professional certification”, and 18% of students, as well as 26.5%
of graduates, express concern that the auditor’s response leads to the habit of hiding
information in the future. Finally, 13.3% of the students and 14.71% of the graduates
also worry that “Lina would not feel comfortable if her colleagues found out that hiding
information was how she obtained additional income”. The foregoing shows that, in both
groups, a situation in which the professional ethics of the accountant is violated causes
a deep concern about the disciplinary sanction (Table 2).

Table 2. Correlation and analysis for ethical positions

Percentage of the participants rating cases with the following moral
categories

Correlation coefficient
between case 1 and case
2 by moral categoryCategoria moral Case 1 personal

situation
Case 2 profesional
situation

Not ethical 97,1% 97,9% 0,40287156

Unfair 91,2% 94,9% 0,32351682

Bad 96,0% 95,2% 0,5620838

Incorrect 96,8% 94,9% 0,49139794

Not acceptable for the
family

96,5% 94,1% 0,57818616

Culturally
unacceptable

89,3% 88,3% 0,47728495

Not acceptable
according traditions

89,6% 89,1% 0,48785373

Not for gain personal 35,7% 73,1% 0,30065771

Not satisfactory 31,7% 30,4% 0,42873156

Not useful 74,4% 47,5% 0,36574856

Maximize damage 88,0% 80,3% 0,39569393

Violates rules 89,3% 89,9% 0,44839096

Breaches a promise 69,1% 90,9% 0,29123169

Source: Own elaboration
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In the previous table, it is evident that when qualifying the situations described
with respect to the young woman who publishes on social networks the intimate life
of her partner as retaliation for making fun of her and the professional case, in which
an accountant dedicated to the audit of a company fails to present the findings to the
shareholders, after accepting a bonus from the manager; especially in the framework
of the moral categories, the majority of participants consider that these actions were
unethical, unfair, bad, incorrect, not family-acceptable, not culturally or traditionally
acceptable. As evidenced, both in the first case and in the second, on average 94% of
the participants indicated the aforementioned categories as their ethical positions.

On the other hand, in terms of whether it is an action for personal benefit and is
satisfactory for the protagonists of the case, what is evident is that about 31% do not
classify it that way, that is, 69% perceive that the actions help to personal interest andwill
also give them satisfaction. The foregoingwouldmean thatmost of the study participants
associate an unethical or unjust action with a selfish and utilitarian posture, within the
framework of the already mentioned scale, of Kohlberg’s morality. Likewise, 85% of
graduates and students consider that collateral damage is maximized, with an unfair or
incorrect response to the situations raised in the study.

In addition, it is striking that asking about the usefulness of the decisions made in the
cases, there is a variation between the personal situation and the professional situation,
since in the first, 74.4% consider that it is not useful, but they make their position more
flexible, in the professional situation, since the percentage is reduced to 47%. This shows
that, for a professional action, utility is valued differently, and even if it is not ethical, it
is attributed greater utility than on a personal level.

Thus, when investigating the possible violation of a promise, by violating ethical
principles, in each case, the staff has an indication of 69.1% compared to 90.9% of the
professional case. That is, when thinking about the personal treatment and the disclosure
of intimate information of an acquaintance, it is considered in a greater proportion that
a promise is violated, not so in the professional case. This would reinforce the idea that
knowing the code of professional ethics is very relevant in public accounting curricula,
since any infraction of said code violates the promise of responding to the public interest
and faith, deposited in accounting professionals.

Finally, when calculating the correlations between the answers given in case 1 versus
those obtained in case 2, in the same moral category, all the coefficients are positive,
and the one closest to 1 stands out, with 0.58, which corresponds to the fact that it is
not acceptable to the family, and immediately with 0.56 that they were “bad” actions.
Then with 0.49, the “incorrect” category is found. The foregoing allows us to see that
the family value has a high recognition, when the ethical positions are determined, in
front of the reported cases, and then what would be considered “bad or good”, which
should be superior to the mere weighting of the legal or illegal, in principle.

5 Discussion and Conclusions

The implications of the results obtained with the application of the instrument can be
summarized in the following elements:

Both students and graduates agree that “Publishing the intimate life of people on
social networks without their authorization is a crime and could result in legal and/or
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disciplinary action from the university”. The reflection is attached to the norm, which
would indicate acting guided by the Kantian hypothetical imperative.

The concern expressed by the students not only for the sanctions but also because
this fact is not repeated in the future, shows a change in the ethical position towards
the graduates, that is, a possible modification due to the implementation of a change in
the study plan and the adoption of case studies and simulations in the core subjects of
vocational training.

This situation becomesmore evident when evidencing that while 46% of the students
stated that “Hiding findings in an audit report is a professional crime and could receive a
sanction or lose the professional card”, only 38% of the graduates stated such concern.

The opposite occurs when verifying that only 18% of the students express concern
that the auditor’s response leads to the habit of hiding information in the future; while
26.5% of graduates express such concern.

Students and graduates agree in expressing that a situation in which the professional
ethics of the accountant is violated causes a deep concern for the disciplinary sanction,
but also because it is not repeated and for the way in which this fact will be seen socially,
especially by fellow accountants. That is, when the respondent is faced with evaluating
actions related to his professional practice, he advances in terms of moral action.

Most of the participants consider that the actions in both cases were unethical, unfair,
bad, incorrect, not family-acceptable, not culturally or traditionally acceptable.

Most of the study participants associate an unethical or unfair actionwith a selfish and
utilitarian posture, within the framework of the already mentioned scale of Kohlberg’s
morality. Likewise, 85% of graduates and students consider that collateral damage is
maximized, with an unfair or incorrect response to the situations raised in the study. That
is, there is a proclivity to serve their own interests and instrumentalize other members
of the community by pointing out that a non-strict norm is being violated.

However, a variation is evident, the posture becomesmoreflexible, in the professional
situation, usefulness is valued differently, and although it is not ethical, it is attributed
greater utility than on a personal level. This relativism will be equated to the fourth stage
ofKohlberg’s social system and consciousness, which in turn belongs to the conventional
level and is located within what Kant denounces as the double standard characteristic of
modernity, based on the hypothetical imperative.

When thinking about the personal treatment and the revelation of intimate informa-
tion of an acquaintance, it is considered in a greater proportion that a promise is violated,
not so in the professional case. This would reinforce the idea that knowing the code of
professional ethics is very relevant in public accounting curricula, since any infraction
of said code violates the promise to respond to the public interest and faith, deposited in
accounting professionals.

The correlation analysis between the answers given in case 1 compared to those
obtained in case 2, shows that the family value has a high recognition, when ethical
positions are determined, compared to the reported cases, and then what would be con-
sidered “bad or good”, which should be superior to the mere weighing of what is legal or
illegal, in principle. In this sense, a high degree of maturity is identified in the Kholberg
moral development scale, where the respondents evaluate the action based on justice,
value, and the equality of all human beings.
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Abstract. This study aims, this contribution considers 2 points: the conceptual
one, through the systematic review of the main definitions of this construct, and
the operational one, by inspecting the dimensions that have been included by
the main authors to evaluate it. The objective was to determine the relationship
between leadership styles and organizational culture in the companyMarkaGroup,
Trujillo 2021. The designwas correlational, with a population of 132workers. Two
instruments were then applied: Multifactor Leadership Questionnaire (MLQ-5X)
for the leadership styles variable, which has an approachwith different dimensions
according to the style of the leader; and, for the second variable, the OCAI scale-
type questionnaire by Cameron and Quinn was applied, measuring the percep-
tion that employees have regarding their culture, both through google forms. The
results show that 81.8% of the respondents believe that they have transformational
leadership and perceive a Clan-type culture.

Keywords: Leadership styles · Organizational culture · Human behavior

1 Introduction

In the global world we live in, there are challenges such as the development of a lead-
ership that promotes the development of companies, as well as provides better working
conditions for workers, thus improving their quality of life. A topic widely discussed
and analyzed was the most successful leadership style to apply, since the time of Platon
(Ivancevich 2003); leadership is the basis of the living being of universal and primordial
order.

In this sense, Alvear et al. (2019) propose in their research an analysis of the lead-
ership styles developed by senior executives in the companies that export from Barran-
quilla. The results indicate that transformational leadership is themost used, transactional
leadership is in second place followed by laissez-faire leadership, from which various
theories indicate which points should be considered tomaximize its applicability. In con-
clusion, it can be seen that by combining transactional and transformational leadership,
a series of competitive advantages are generated for workers.

Serveleon (2017), the existence of the relationship between leadership and orga-
nizational culture was analyzed, which opened a knowledge horizon where there is a
moderate positive correlation, which can be used as a starting point for future plans of
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continuous and sustained improvement. Finally, it is concluded that there is a relationship
between leadership and organizational culture.

Leadership results from the leader’s direct influence on subordinates leading them to
achieve group goals (Bass 1995). Burns looks at transactional leadership as an exchange
between the leader and his/her followers, in which they obtain some value from the work
they do; it is a cost-benefit relationship (Bass 1999).

Fischman (2017) states the following definition: “culture includes values and beliefs
and assumptions that are not always conscious but reflect a behavior in the members of
a company” (p. 21).

Hellriegel et al. (2017) indicate regarding organizational culture: it plays a primary
role in institutional life, given that, it contributes to learning and has a new effect on new
opportunities and challenges that may be generated. By influencing situations where
there are challenges and the culture generated allows overcoming these challenges, it
will help to achieve the objectives that top management wants to achieve with the help
of its staff.

This research aims to help solve a real problem, such as organizational culture, which
is one of the most important factors for the development of a company in all its areas:
productive, administrative, structural, and evolutionary. It is a key element to explain
human behavior at work. For this reason, the research question formulated was: What
is the relationship between leadership styles and organizational culture in the company
Marka Group, Trujillo 2021? The general objective was to determine the relationship
between leadership styles and organizational culture in the companyMarkaGroup, in the
city of Trujillo-Peru. It also has two specific objectives: To analyze the leadership styles
identified and the organizational culture in the company Marka Group. Organizations
with aweak organizational culture can hardly aspire to be better. That is why, instruments
were developed and applied, whose purpose was to determine the relationship between
the study variables, such as leadership styles and organizational culture. Likewise, the
hypothesis shows that there is a significant relationship between leadership styles and
organizational culture in the company Marka Group.

Likewise, Picurelli (2019) cited by Romero (2019) states about leadership, that it is
a disadvantage not to have an adequate organizational culture that influences people to
work properly and achieve the desired success.

According to Bass y Avolio (1996), the existing models were delimited into two
large groups, by using as a point of view the type of interaction between the leader and
the members of his/her team, calling them transformational leadership and transactional
leadership. The first category describes the form of interaction between the leader and the
followers. Followers allow the leader’s influence if they receive resources or a transaction
for meeting objectives that were initially assigned to them. Therefore, transactional
leadership is based on conditional reward. Followers are motivated by promises made by
leaders, providing rewards and/or possible punishments (Bass 1996). The other category
is that of transformational models, where the leader moves forward without the need for
any exchange. Leaders encourage followers to put the interests and benefits of the group
before the particular benefit of each follower.
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2 Materials and Methods

Due to the nature of the objective, a quantitative, basic, prospective, cross-sectional,
correlational, and observational study was chosen, because it was possible to determine
the relationship between the variables: leadership style and organizational culture. In
addition, a simple, non-experimental, correlational design was used. The study was
carried out in the company Marka Group, in the city of Trujillo-Peru during the period
2021.

Two questionnaires were used, one for each variable. The Multifactorial Leadership
questionnaire MLQ-5X short version, adapted to Spanish, measured the Leadership
Styles variable, comprising 45 Likert-type questions distributed in 3 dimensions: Trans-
formational leadership, transactional leadership, laissez-faire. The instrument was vali-
dated and reliable with an internal consistency Alpha coefficient of 0.93 which points to
high reliability for the instrument, indicating that it is a reliable instrument (Fong 2018).

For the organizational culture variable, the OCAI scale-type questionnaire by
Cameron and Quinn was used, translated into Spanish, with a total of 24 questions
divided into 6 dimensions: dominant characteristics, leadership inmy organization,man-
agement style, organizational unity, strategic emphasis, and criteria for success, referring
to 4 dominant types of culture: clan, adhocracy, market, and hierarchy.

The data collection was done through Google forms compiled in a MICROSOFT
EXCEL database. The data analysis was done through SPSS statistical software, with a
population of 132 workers corresponding to the commercial, administration and finance,
marketing, projects, and branches areas, in order to make the analysis and obtain reliable
results in this research (Table 1).

3 Results

Table 1. Leadership Styles in the company Marka Group, Trujillo 2021

Levels Counts % of total

Transformational leadership 108 81.8%

Transactional leadership 14 10.6%

Laissez Faire leadership 10 7.6%

132 100%
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Fig. 1. Leadership Styles in the company Marka Group

In the figure it can be seen that 81.8% of respondents believe that they have transforma-
tional leadership, 10.6% of workers believe that they have transactional leadership and
7.60% believe that they have Laissez-Faire leadership (Figs. 1, 2 and Table 2).

Table 2. Perception of the Organizational Culture according to the company Marka Group,
Trujillo, 2021

In the analysis of Organizational Culture, it is observed that 42% of workers perceive
a Clan-type culture, i.e., it is perceived as a big family, where beliefs and values are
shared. They perceive that leadership is based on consensus and the participation of all
workers in the company. They perceive that the team is loyal, united, and cohesive.

45%perceive theorganizational culture as amarket-type culture, i.e., theybelieve that
the company promotes competitiveness and profit orientation. The company is focused
on the achievement of results and encourages all workers to be competitive, promoting
competition, aggressiveness, goals to achieve the objectives.
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Fig. 2. Type of Organizational Culture in the company Marka Group
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Fig. 3. Type of organizational culture in the companyMarka Group, according to the job position.
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Figure 3 shows that theAssistants perceive a clan-type organizational culture,where a
family environment is perceived, and the bosses are like tutors. Decisions are consensus-
based and participatory. But, on the other hand, they also believe that there is a market-
type culture, i.e., where competitiveness and profit-oriented goals are promoted. On the
other hand, managers and operators believe that there is a strong market-type culture,
based on demands, competitiveness, and valuing independence more than integration.
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Organizational culture according to whether 
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Fig. 4. Type of organizational culture in the company Marka Group, according to whether they
have personnel in charge.

Figure 4 shows that employees with and without personnel in charge perceive that
the predominant organizational culture in the company is market-type, i.e., it is oriented
to the company’s goals and profits, promoting competitiveness and aggressiveness in the
achievement of goals (Table 3).

It can be observed that the p-value of X2 is 0.006 < 0.05, so we reject Ho, and
conclude that there is a significant relationship between leadership styles and Organi-
zational Culture. Likewise, the contingency coefficient of 0.509 indicates that there is a
moderate relationship between them.
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Table 3. Contingency chart between leadership type and organizational culture

4 Discussion

The skills and experiences of managers have different challenges on the objectives and
strategies to improve the development of the organization. Our main objective is to
determine the relationship between leadership styles and organizational culture in the
companyMarka Group, Trujillo 2021. Definitely, the leadership style that prevails in the
organization defines the motivation or discouragement of employees. It is important to
highlight the Bass Transformational Leadership theory that considers leadership as the
contingent leverage of the beneficiaries (transactional), the engine that enables followers
to develop (transformational) (Bass 1997). The transformational model cites the type of
leadership that transcends the exchange and motivates followers to an evolution of their
beliefs and values. A transformer-type leader motivates a company to develop its work
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because of a higher-order need (Crawford 1995). An inspired transformational leader
helps in the growth of a follower of Burns (1978), citing Ames’ thesis (2014).

In the analysis of results, we can conclude that 81.8%of respondents believe that they
have transformational leadership. This type of leadership bases its scheme on making
the group interests their own, having an attitude of group commitment that leads them to
try to promote the growth of the group, according to Nichols (1998). 10.6% of workers
think that they have transactional leadership, and 7.60% think that they have Laissez-
Faire leadership. The former is an activity of the leader who determines a transaction
between the leader and the members of the group; the members accept his/her authority
so that the leader contributes resources of different value for all or part of the group.
Laissez-Faire leadership is the lack or inexistence of leadership, being themost inefficient
and inactive style (Ames 2014).

Regarding the dimensions of the Leadership variable, all of them are at regular level,
being C1 the ones with the lowest average: management by passive exception, i.e. the
leaders usually leave things as they are and, in any case, they only intervene when the
problems become serious, and also C2: Letting extra effort where they are not able to
get the extra effort from their collaborators to achieve the optimal levels of performance.
This influences the performance that the employees have. In the real estate sector, there is
high competition so the organization tries to achieve optimal performance and interaction
between employees and employers.

Regarding the organizational culture variable, the objective is to analyze the organi-
zational culture in the company Marka Group, Trujillo 2021. According to our results,
we can conclude that in the organizational culture, it is observed that 42% of workers
perceive a clan-type culture, i.e. it is perceived as a big family, where beliefs and values
are shared. They perceive that leadership is based on consensus and the participation
of all workers in the company. They perceive that the team is loyal, united, and cohe-
sive. According to Hellriegel et al. (2017), loyalty, personal commitment, tradition, high
socialization, and teamwork are characteristics of this type of culture. In addition, culture
is felt and can be perceived in the activities or actions that are developed daily.

Furthermore, Chura (2018), in his research: Leadership and organizational culture
in the Instituto de Educación Superior Tecnológico Público El Descanso-Filial Túpac
Amaru, Canas, Cusco-2018. Universidad César Vallejo, Peru. The publication sought
to determine the relationship between the organizational culture of the institution under
study. The specific objectives were: the relationships between the organizational culture
with all the dimensions thatmake up the leadership. The studywas carried outwith a non-
experimental design since none of the variables were manipulated; only the correlation
between them was determined. The study was descriptive and correlational since the
phenomenon studied is described with the data collected. As for the population, it was
made up of 35 students and 5 teachers, from which 26 students and 4 teachers were used
as the sample, with a total of 30 people from the institution. Two questionnaires were
designed as instruments to learn about leadership and organizational culture. Expert
judgment was used to validate the surveys. The conclusion reached is that there is no
significant relationship, and there is a very low negative correlation between the variables
studied.
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According to the analysis of our results, 45% perceive a market-type organizational
culture, i.e., they believe that competitiveness and profit orientation stand out in the
company. The company is focused on the achievement of results and encourages all
workers to be competitive, promoting competition, aggressiveness, goals, in order to
achieve the company’s objectives.

According to Hellriegel et al. (2017):
The market culture that focuses on achieving a series of financial goals highlights the

competition that may exist among workers in order to achieve the financial objectives
that have been projected and that incorporate rewards in exchange for the effort achieved.
This implies that there is a kind of exchange between the demand for the achievement
of a financial goal in exchange for some reward that the staff may receive.

The employees with and without personnel in charge perceive that the predominant
organizational culture in the company is market-type, i.e., it is oriented to the company’s
goals and profits, promoting competitiveness and aggressiveness in the achievement of
goals. Just as men and women perceive the predominant organizational culture in the
company as a market-type, i.e., it is perceived in the focus on business goals, and levels
of demand for achieving them timely, this leadership promotes competitiveness and
aggressiveness of the winning spirit.

It is important to highlight that Calagua (2019), in his research: “Leadership style
and organizational culture in an associative company: A case study on COOPERATIVA
DE SERVICIOSMÚLTIPLES SOL&CAFÉ”. Pontificia Universidad Católica del Perú,
Lima. This study was carried out to analyze the relationship between organizational
culture and leadership styles, based on the collaborators of a Cooperative dedicated to
the exploitation of coffee beans in our country. It mentions the progress of the stud-
ies that relate organizational culture and leadership over time in an organization. The
research conducted by the author is oriented under a mixed approach, which includes
both quantitative and qualitative approaches.

5 Conclusions

According to the analysis of results, it is determined that there is a significant relation-
ship between leadership styles and organizational culture. Likewise, the contingency
coefficient of 0.509 indicates that there is a moderate relationship between them.

81.8% of respondents believe that they have transformational leadership, being this
the predominant style, on which they base their scheme making group interests their
own, having an attitude of group commitment; and, 10.6% of workers believe that they
have transactional leadership.

42%ofworkers perceive aClan-type culture, i.e., it is perceived as a big family,where
beliefs and values are shared. Leadership is based on consensus and the participation of
all the company’s workers. They perceive that the team is loyal, united, and cohesive.
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Abstract. Currently, educational inclusion is generating more expectations in
Latin American educational institutions. As an example of this, there is greater
interest in providing attention to groups of students with special needs and atten-
tion, particularly in the context of the health crisis. The main objective of the study
was to determine the relationship between inclusive policies and good teaching
practices in private educational institutions of the primary level. Under a quanti-
tative approach, we worked with a non-experimental, cross-sectional design and
applied the validated questionnaire “Inclusion Index”, a Likert-type scale, to 50
primary school teachers in the city of Trujillo. The results show a high and signif-
icant correlation (.835**) between the two variables under study, suggesting the
importance of establishing adequate policies to improve inclusion practices. Like-
wise, from the teachers’ perspective, the need to improve inclusive policies with
the commitment to encourage and promote inclusive practice within their educa-
tional institutions is also noted. Finally, it is concluded that educational inclusion
is a process and a strategy that helps to overcome barriers to learning. However, the
critical global situation hinders the goal of implementing this system effectively.

Keywords: Educational inclusion · Inclusive policy · Inclusive practice ·
Teaching practice · Educational institutions

1 Introduction

Currently, educational inclusion has received greater attention in the Latin American
context. This has been generating expectation in the possibilities of attention to human
groups with special needs and constitutes a major step in the aspiration to build more
equitable and democratic societies. All this implies a commitment to quality teaching
for the entire student population, regardless of personal or social conditions. However,
the task is not easy because, as Peralta Ortega (2017) argues, educational equity is still
considered a deep and delicate principle to apply in Latin America.

Inclusive education emerges within the framework of special education, in relation
to this, the United Nations Educational, Scientific and Cultural Organization [UNESCO]
(2017) states that: “all the students count, and they count equally”; therefore, teachers
and managers are required to change both in theory and in practice at all levels of the
educational system.
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In the Peruvian context, educational inclusion practices have faced limitations and
difficulties in their implementation and execution, because there is still an erroneous
concept of the term “inclusive education”. This situation becomes a barrier to learning
and participation, limits lifelong learning opportunities for everyone, and hinders or
reduces teachers’ outreach to students. Given this, the teacher is in charge of significantly
facilitating learning and developing the social skills that allow inclusive students to
integrate into society (Magnússon et al. 2019).

The problem addressed in this research refers to the lack of adequate inclusive poli-
cies, which hinders the implementation of educational inclusion in particular institutions.
An expression of this is the low receptivity of students and the undervaluation of teachers’
work by the educational community. In the same way, the transformation of traditional
teaching towards an inclusive one has been distorted, which leads to complications that
directly affect the teacher-student relationship, causing uncertainties between what the
government dictates and the reality that is experienced. (Espinoza et al. 2021). In this
sense, it is necessary to determine the difference between school integration and inclu-
sive education, because school integration aims to “correct” the difference and inclusion
is enriched by it in such a way that integration seeks to normalize people through social
and educational dynamics and inclusion aims to help each one according to their needs
and abilities (Tovar 2021).

Given this scenario and the variables that arise from it, this study posed the following
question: How do inclusive policies relate to good teaching practices in private educa-
tional institutions, in times of pandemic, in Trujillo? The purpose of this question was to
determine the relationship between the two study variables, guided by the hypothesis of
the existence of a high and significant correlation between inclusive policies and good
teaching practices. In order to develop the research, the following specific objectives
were formulated: a) to evaluate the perspective of teachers from private educational
institutions regarding the development of a school for all and the attention to diversity;
b) to evaluate the perspective of teachers from private educational institutions of primary
level regarding the learning process and the mobilization of resources.

Under these parameters, different international studies that provide relevance and
contribute to the research topic were identified. Campa et al. (2020) have conducted a
study to examine the inclusive practices and culture of primary school teachers for the
attention of neglected groups in Hermosillo, Sonora, Mexico. In this study with a quan-
titative, non-experimental-descriptive approach, it is shown as a result that vulnerability
in the class comes from low economic conditions, dysfunctional family, and disability.
And, it is concluded that education and the training of students is still a great challenge
in a diverse society as well as for the educational community.

Angenscheidt and Navarrete (2017) conducted another research to describe the atti-
tudes of early childhood and primary school educators in a private school inMontevideo,
concerning inclusive education. The research designwas cross-sectional and descriptive.
Thanks to this study, they determined that teachers with more experience have a more
favorable attitude regarding inclusive measures and practices. In conclusion, they argue
that teachers’ attitudes are very important nowadays, even more in a context such as
Uruguay, where educational and legislative policies are being implemented and where
an increase of studentswith some type of disability in regular classes starts to be reflected.
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In the national context (Peru), there have also been studies that address the importance
of the topic under investigation. Luna Andrade (2020) managed to find a relationship
between inclusive practice and teaching attitude in a particular educational institution.
A quantitative study, with a correlational and cross-sectional design, was applied, taking
a sample of 20 teachers from that institution. The main finding was a considerably
high correlation between both variables. It was also determined that all the dimensions
considered in the instrument reaffirm the relationship between the variables under study.

At the local level, Alfaro Asto (2018) conducted a study on perceptions, which are
interpreted as a set of ideas, policies, postures, and resources used by inclusive teachers
to attend regular classes in the city of Trujillo. By using a non-experimental design and a
non-probabilistic sampling, a sample of 85 teachers from the primary level was selected.
As a result, it describes the main characteristics of the population studied and concludes
that a large percentage of teachers express a positive attitude towards inclusive education
in the social context, but that the institutions do not have adequate conditions for the
inclusion of students with special educational needs.

Nomberto Guerra (2020), for his part, addressed the topic of inclusive education
as an important point within his study, with the main objective of establishing the
relationship between inclusive education and teaching performance in an educational
institution in Trujillo, 2020. Within the framework of a quantitative, non-experimental,
cross-sectional research, a descriptive correlational design was used, through the appli-
cation of questionnaires with a Likert-type scale. The main finding of this research was
the direct, high, and significant relationship between these two variables: the greater the
importance given to inclusive education, the higher and better the teacher performance.
In addition, it was concluded that between the variables of inclusive education certain
normality is reflected.

Besides these findings and the results of the studies cited above, it is important to take
into account what is pointed out by Booth and Ainscow (2002). They state that inclusive
education comprises a process consisting of three dimensions: cultural, political, and
practical. The cultural dimension is focused on creating a safe, collaborative, and invit-
ing community in which values and beliefs are established and shared. In the political
dimension, inclusion is the basis for the development of the educational institution and
determines the modalities of support to face the reality; and in the dimension of inclusive
practice, actions and strategies are promoted in accordance with the inclusive culture
and policies.

Within this context, in order to meet the objective, this study is structured based on
background information referring to the problematic reality and the theoretical frame-
work that addresses the main concepts related to the variables studied. Secondly, the
researchmethodology is described, from the approach and type of study, the participants,
and the data collection and processing techniques used. The third section describes the
results and the validity of the instrument. Finally, the discussions and conclusions of the
research are shown.

1.1 Inclusive Policy

Currently, the purpose of inclusive education policies is to eliminate inequality among
the student society and to faithfully support the idea of generating opportunities equally,
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leaving aside any type of discrimination. Therefore, it should be seen as an opportunity to
face and reduce the inequalities currently existing within society. This will be possible
if each of the authorities of each country promotes inclusive education within their
educational institutions, whether private or public, showing respect and empathy as the
main values (Ledesma et al. 2019).

1.2 Teaching Practice

Teachers play a fundamental role and are considered an irreplaceable pillar in the devel-
opment of an educational system (Campa et al. 2020). For this reason, and given the
current situation, teachers need to have training that allows them to build and develop
their professional competencies, in order to work together to achieve progress (Campa
and Contreras 2018).

1.3 Inclusive Education in Times of Pandemic

In this context of a health emergency, the education system is going through an extremely
delicate and transcendental moment: not only has there been a total disruption, but
this paralysis is directly affecting millions of students around the world. Education is
considered a right with a direct impact on the formation of people as a society, and to
avoid generating a crisis in the academic field, governments and institutions involved in
this area have been encouraged to follow the new parameters and standards that promote
inclusive education (United Nations [UN] 2020).

The decision to use remote education has become a major concern for authorities,
parents, and teachers. It is the responsibility of educational authorities and teachers
to pay more attention to inclusive practices, with the corresponding commitment to
implement monitoring and control actions on all processes and students, without excep-
tion. However, at present, there are still vulnerable areas with precarious technological
development. Therefore, UNESCO (2020) commits its support to all countries, espe-
cially those with educational institutions with limited resources, to mitigate the negative
impact of the pandemic. This, in some way, guarantees equitable and inclusive quality
education, through innovative solutions appropriate to the current context (Camacho
et al. 2020).

According to the literature analyzed, the various authors address definitions and
qualities about inclusive policy and teaching practice, which are hampered by the current
emergency situation; Although there is an idea of what is to be achieved, the actors
of the educational process and the student body have not yet effectively achieved the
development of inclusive education, despite the existence of parameters to develop.

Based on these findings, this research aims to determine the relationship between
the two study variables, because they are decisive factors in the construction of equal
opportunities to insert themselves in society, and in the same way, they help reduce
student learning barriers; This fact is intended to be achieved by applying a validated
questionnaire to teachers of private educational institutions.
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2 Materials and Methods

Aquantitative approach to the studywas used, whereby the data collectedwere subjected
to numerical measurement and statistical analysis in order to test the existing theoretical
assumptions about the study variables without being manipulated (Espinoza et al. 2021).
In this research, the non-experimental, cross-sectional design oriented the collection of
information in a single moment, within the framework of a descriptive-correlational
study (Ñaupas et al. 2018) that allowed us to determine the type of relationship between
teaching practice and inclusive policy, based on the characterization of good inclusive
teaching practices in private educational institutions in the city of Trujillo, in times of
pandemic.

2.1 Sample

The information was collected through non-probabilistic purposive sampling. The sam-
ple consisted of 50 primary school teachers from private educational institutions in the
city of Trujillo, with 80% of them being female and 20%male. In another aspect, 42% of
the sample members have obtained a bachelor’s degree, 32% have a professional degree,
25% have a master’s degree and 2% have a doctorate.

The inclusion criteria for the selection and composition of the samplewere as follows:
teachers currently working in private educational institutions in the district of Trujillo
and the consideration of teaching any grade of primary school (from first to sixth grade).

2.2 Instrument

The Index for Inclusion questionnaire, which has been previously validated, was used.
Originally, this instrument was organized into three dimensions: inclusive culture, inclu-
sive policies, and inclusive practices (Booth and Ainscow 2002). However, in order to
collect information to determine the relationship between inclusive policy and good
teaching practices in private educational institutions during the pandemic in Trujillo,
the questionnaire had to be adapted. For this purpose, a Likert-type evaluation scale
was used, organized into two dimensions: inclusive policies and inclusive practices. A
Cronbach’s alpha reliability analysis of 0.969 was performed for the 33 items. Once all
the necessary adjustments had been made, the instrument was ready for the collection
of pertinent information, following the research objective.

2.3 Fieldwork and Data Analysis

For the application of the questionnaire, the support of the directors of the selected
educational institutions was requested. They informed their teaching staff of the purpose
of the research and, under the principle of informed consent, mediated the application
of the instrument and the collection of information. This action was carried out between
June 14 and 18, 2021. The virtual method was used, due to the current health emergency.
Total anonymity was guaranteed to achieve the greatest possible veracity in the teachers’
answers. The recording ormarking of responses lasted approximately 10 to 15min. Once
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the information had been collected, the SPSS (v.26) statistical programwas used to carry
out a reliable, descriptive, and correlational analysis; Microsoft Excel software was also
used to structure the descriptive table.

3 Results

Based on the main results obtained in the research, an analysis has been made of the
frequencywithwhich primary school teachers fromprivate educational institutions value
the position they assume about the “Elaboration of inclusive policies”, whose dimensions
are to develop a school for all and organize the support to attend to the diversity; and
its relationship with the “Development of inclusive practices”, which is composed to
orchestrate the learning process and resource mobilization.

Table 1. Frequencies according to the scales of inclusive policies and inclusive practices

Variable/Scale Completely agree
(4)

Agree (3) Disagree (2) Completely
disagree (1)

fi % fi % fi % fi %

Inclusive Policies
(A)

14.5 29 30 60 5.5 11 0 0

School for all (A1) 15 30 29 58 6 12 0 0

Attend to the
diversity (A2)

14 28 31 62 5 10 0 0

Inclusive Practices
(B)

18.5 37 27 54 4.5 9 0 0

Learning Process
(B1)

20 40 26 52 4 8 0 0

Resource
Mobilization (B2)

17 34 28 56 5 10 0 0

Source: Own Elaboration

Table 1 shows that 89% of teachers agree with the improvement of inclusive policies
that a) promote a school for all (88%), and b) organize the support to attend to the diversity
(90%). As it is evident, they are the ones who are directly involved with the formative
process of their students and, therefore, the main interested parties in the improvement
of the attention conditions.

Taking advantage of their knowledge and experience, theywillingly try to balance the
teaching-learning process to attend to the diversity of students they have within a section
or group. If this was already a complicated task in the classroom, in times of pandemic it
is necessary to make a greater effort to provide special attention and not to neglect their
students with different abilities. This is why they agree with the development of inclusive
practices (91%), starting with structuring the learning process (92%) and a necessary
mobilization of resources (90%) since the optimal functioning of these factors will allow
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students to receive classes within the necessary conditions of equity and quality, as it is
an earned right that the political and social class usually neglects. The work begins with
adequate management so that the expected results can be obtained, not only to meet a
goal but also because it is crucial to respect the right that every person should have to
quality education (Table 2).

Table 2. Correlations of inclusive policies and inclusive practices including their dimensions

Variable Statistic A A1 A2 B B1 B2

Inclusive Policies (A) Correlation coefficient 1 ,909** ,944** ,835** ,843** ,767**

Sig. (bilateral) 0 0 0 0 0

School for all Correlation coefficient 1 ,740** ,772** ,778** ,734**

(A1) Sig. (bilateral) 0 0 0 0

Attend to the diversity Correlation coefficient 1 ,780** ,797** ,686**

(A2) Sig. (bilateral) 0 0 0

Inclusive Practices (B) Correlation coefficient 1 ,987** ,945**

Sig. (bilateral) 0 0

Learning Process Correlation coefficient 1 ,894**

(B1) Sig. (bilateral) 0

Resource Mobilization Correlation coefficient 1

(B2) Sig. (bilateral)

Note: **. The correlation is significant at the 0.01 level (bilateral)
Source: Own elaboration

From the correlations carried out, it was found that there are direct and highly sig-
nificant relationships between inclusive policy and the development of inclusive prac-
tices (.835**). This shows the importance of establishing adequate policies in favor of
improving inclusive practices. This is the only way for students with different abilities
or disabilities to achieve their competencies in times of pandemics.

When correlating the dimensions of the inclusive policies variable (school for all and
attention to the diversity) with the dimensions of inclusive practices (teaching-learning
process and mobilization of resources), a strong and relevant correlation was found,
which allows us to affirm that aspects such as the attention to the diversity and the
mobilization of resources are essential in any inclusive education process. Otherwise,
not much can be done or expected to provide the long-awaited quality education that is
sought.

According to the theoretical model, previously defined, it is understood that the
dimension of “inclusive policies” in its sections encompasses the development of the
educational center, to improve the learning of the student population. Regarding the
dimension of the development of “inclusive practices,” it aims to ensure that extracurric-
ular activities are a reason for students to gain more experience and knowledge through
the efforts and reinforcement of teachers (Fig. 1).
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Fig. 1. Correlation between Inclusive Policy and Inclusive Practices

The analysis of the two variables under study reveals a direct and highly significant
relationship between inclusive policies and teaching practices. One depends on the other
to develop. According to the appreciation of the teachers of these private institutions in
Trujillo, the better the application or management of the policies, the better the results
in the application of inclusive practices. The determination coefficient (R2 = 0.7324)
explains the proportion of the total variance of the variables present in the regression
and allows us to determine the goodness of fit of this model.

4 Discussion

The information collected and analyzed allows us to understand that there is a positive
perspective on educational inclusion. Therefore, if teachers assume a full commitment
with dynamism towards all members without exception, inclusive policies and peda-
gogical practices will improve, obtaining greater academic and social benefits, creat-
ing stronger links through interpersonal relationships between teachers. The students
(Quintero 2020).

Inclusive education is also considered a necessary asset to improve not only the edu-
cational model but also to contribute with favorable actions and results for society. The
main contribution of inclusive education lies in understanding the disadvantages faced
by schoolchildren and in revealing the barriers that hinder learning. This is fundamental
when designing and undertaking actions that make it possible to enrich the knowledge
and enhance the skills of students (Jiménez et al. 2017), in a context of diversity. Unfor-
tunately, the Peruvian educational system has made very little progress in this regard;
and, in the case of private educational institutions, teachers feel that they are far from
these considerations and that their contributions are not valued to the extent of their real
importance.
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In the city of Trujillo (Peru), for example, the teaching staff of private primary schools
assumes that it is a source of valuable initiatives to optimize inclusive education. This
was determined in the dimensions and the respective sections of the instrument used. The
correlation between the variables yields a value of 0.835, which is sufficient to say that
there is determination and that an improvement is possible. In the same line, the results of
the research conducted by Nomberto Guerra (2020), who finds a moderately significant
relationship between the study variables (inclusive education and teacher performance),
obtaining a correlation of 0.05, so that if the correlation value is higher between the two
variables, a better teaching effect is obtained.

Based on the analysis carried out, it is possible to affirm that teachers from private
educational institutions are challenged to improve the inclusive policy, from a practical
point of view. They are motivated by the desire to achieve better learning for their stu-
dents and to contribute to generating greater and diverse educational opportunities in a
context of equity. They aim to build a school for all through the attention to diversity and
intend to contribute to the development of an inclusive practice based on the learning
process and the adequate mobilization of resources. For this reason, it is essential to
work on an improvement plan in educational institutions. This plan should be developed
collaboratively, taking into account the reality and perspectives of teachers. Likewise,
it is necessary to promote and encourage educational inclusion as outlined by the Min-
istry of Education [MINEDU] (2021): every institution of Regular Basic Education and
Alternative Basic Education must consider at least two vacancies in each classroom for
students with some type of mild or moderate disability.

4.1 Conclusions

At present, there is still a need to promote improvements in inclusive educational policies.
These policies must promote and guide the practice of inclusive actions in all areas of
the educational system, beyond the current situation due to the Covid 19 crisis. For this
reason, in the current context and in the post-coronavirus stage, educational inclusion
is a challenge and a political and socio-educational commitment. The school not only
needs to assume diversity within the framework of a school for all but fundamentally
needs to attend to diversity as a human right, respecting the conditions of the learner,
the different ways of life; and to achieve learning, mobilizing all the resources that make
real access to quality education possible.

For this study, educational inclusion is a strategy to fight against exclusion and the
barriers that limit learning and training. It is a factor of mobilization of all educational
actors to respond appropriately to the diverse educational needs of students. It is a
tool for pedagogical transformation that fosters more open and tolerant attitudes, and
positively energizes participatory and inclusive methodologies. This way of perceiving
it is fundamental, especially in these times of global crisis in which not only have its
advances been halted, but even setbacks have been evidenced. As it is well known,
the different disability situations also require different forms of care (specialized and
personalized). The critical health situation during the years 2020–2021 has seriously
affected the care, and management in many institutions has failed to meet the goal of
effective educational inclusion.
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Therefore, the demand is implicit and the commitment too, especially in educational
institutions that serve children in vulnerable situations. The results of this research show
a considerable and significant correlation between the variables: inclusive policy and
inclusive practice. Since there is a high correlation value, it is necessary to design well-
conceived guidelines and implement actions that respond pertinently and effectively
to these guidelines. It is, therefore, necessary to improve and diversify the practices
of attention to students, but above all to develop an attitude of tolerance and respect
towards the other, without exclusions. This will be reflected in a greater willingness by
authorities, teachers, and support personnel, as well as in a growing openness to forms of
participation and involvement, and in the diversification of work techniques. In short, the
unity and correspondence between policy guidelines and actions will make it possible
a greater scope of attention, a better quality of educational service, and, mainly, the
materialization of a human right.
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Abstract. At the arrival of Covid 19 and under the isolation measures, business-
men have implemented protocols to mitigate the contagion and the advance of the
disease. Thus, for activities within the organization that do not require transforma-
tion processes and where the employee’s physical presence is not required, new
forms of work were established, such as the implementation of temporary work
fromhome or permanent teleworking.According to the above, the present research
proposal arises, which under a mixed methodology, of a descriptive-transversal
type, focuses on the analysis of the different business scenarios from the technical,
technological, economic and human variables that allow evaluating the effective-
ness of the implementation and adequacy of the aforementioned modalities as a
contingency in the face of the Covid 19 pandemic and that in the same way they
allow contributing to the economic reactivation processes.

Keywords: Work at home · Telework ·Work status · Business scenario

1 Introduction

The declaration of a pandemic by Coronavirus (COVID-19) by the World Health Orga-
nization (WHO), has turned the world to transform its daily life. Different governments
have had to take measures to mitigate the spread of the virus in order to protect health
and life. In Colombia, as in other countries around the world, many companies, due
to the restrictive measures associated with mandatory preventive isolation, had at some
point to close their facilities partially or totally and send employees home in order to
preserve its integrity and accept the measures established by the Government.

In relation to the study of the changes that the business scenarios have had as a
result of the COVID-19 virus, it is important to highlight that the modifications can be
analyzed from two points of view. The first, at the level of physical facilities, such as
enabling workstations to achieve social distancing of 2 m, hand washing and the use
of respiratory masks [1]. The second is based on workers who were transferred to their
homes in order to carry out remote work through the work-at-home or telecommuting
modality. These modalities are different, since the first is a transitory measure and the
second can be permanent or in combination with an alternation model [2]. The Ministry
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of Labor proposed the above alternatives in Circular No. 021 of 2020, and encouraged
the use of flexible hours in order to avoid crowds [3].

Being an unexpected situation, the “spontaneity” that occurred in the implementation
of this type of work modality and the lack of prior structuring, led to recommendations
only being made on the fly, omitting some technical, technological and humans.

Due to lack of planning, in many cases they could not have delivered the expected
results under the conditions that are required, and worse still, they could have added
factors that, in addition to those already existing due to the pandemic condition, could
have affected the health and well-being of the collaborators, and the continuity of the
business by not knowing for sure how this affected the economy of each business.

By proposing the modality of working at home and remote work to accompany
the already existing teleworking, several options were given in order to protect the
worker from contracting the virus. The impact that has occurred when implementing
these strategies in organizations is analyzed. This study is carried out to establish the
possible economic effects, the evaluation of psycho-social, occupational factors and the
evaluation of technical and technological factors that participate in the process. The
results obtained will contribute to the future development of a methodological guide for
the implementation of work at home, and forMSMEs, this will allow the implementation
of these processes permanently, taking advantage of the strengths and opportunities that
it presents from formal work.

The Andean Community of Nations - CAN, Decision 584 of 2004 and Resolution
957 of 2005, seek protection for all workers. Colombia joins this commitment through
Law 1562 of 2012, although technical studies are still needed from the different fields
to carry out the transition to working from home and teleworking.

Employees are generally linked to companies that generate a good, service or prod-
uct in a production chain. Some establishments and enterprises will be affected by the
decrease in human personnel due to the pandemic and that is why they must be restruc-
tured and adapted to current working conditions [4]. It must be taken into account,
getting out of complex situations such as the economic crisis due to the pandemic is not
only solved with investment but also with the care of human capital, improvement of
business policies and constant monitoring of the innovation process that could improve
the process [5].

It is important to highlight that a large part of the work operation under the aforemen-
tionedmodalities is supportedmainly by the use of ICTs and as part of the contribution to
the new business dynamics, the country began to strengthen Internet channels and con-
nections in homes and access from telephony. For example, Colombia closed the year
2021 with more than 33 million mobile internet accesses according to a report from the
ICT Ministry, of which more than 77% was carried out mainly through 4G technology,
where the average cost associated with 1 GB of navigation per month is approximately
US$1 [6]. According to other data revealed in terms of fixed connections [7], Bogotá
continues to lead the country with the highest number of fixed internet accesses, with
25.3 connections per 100 inhabitants.

It is necessary to know the importance of constituting in these new companies that
emerged during the pandemic, a solid legal part and a stable internal organization,
depending on the needs of each organization. The foregoing so that there is greater
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economic development in Colombia, so that there is more productivity and thus gener-
ate more jobs in this phase that the country finds itself in “economic activation”. ICTs
are important in this phase, since they constitute an incident factor within companies in
terms of managing internal processes, recognition in themarket and economic indicators
that transcend their uses [8].

With the implementation of teleworking andworking at home as part of the strategies
for economic reactivation at the end of 2021, unemployment has decreased. This is due to
the high rate of new organizations that have been created with these modalities, since in
the increase of new job opportunities all the necessary legal and analytical requirements
are being applied so that these new companies continue their correct development [9].

As background to this work, it was found that the modality of teleworking and
work from home or remote is not new in Colombia. Since Law 1221 of 2008 and
RegulatoryDecree 0884of 2012,work beganon the formalization, partially guaranteeing
the equality of the rights of these workers with the rights of face-to-face workers [10].

It is important to highlight that it is the responsibility of the employer to identify all
those risks to which teleworkers and those whowork from home are exposed. As well as,
to guarantee the necessary and sufficient physical conditions for the good performance
of the work, identifying in his study as a source of important risk, the psychosocial risk,
which can occur around the excessive workloads that are acquired when one does not
have a forecast [11].

In relation to the treatment of occupational risks that may occur in Teleworking [12],
tools such as: taking active breaks, using adjustable chairs, footrests, correct lighting in
workstations, among others, can be used. The ergonomic elements are used in order to
avoid injuries or musculoskeletal disorders at the level of the back. In this same study,
it is stated that workers can develop job stress due to having to extend the working day,
for example, as in the case of having to make calls to clients or answer emails and calls
from their organization.

Through the StudyRequested by the EMPL committee the impact of teleworking and
digital Work on workers and society (special focus on surveillance and monitoring, as
well as onmental health ofworker in EU, Finland,Germany, Ireland, Italy andRomania),
it concludes that The implications for health and safety in ICT are not as clear as assumed
[13], this is due to the fact that the use of ICT can have both positive and negative effects.
The negative effects depending on the intensity Telecommuting compared to employees
who work only at the employer’s premises [14].

2 Material and Method

The research proposal is part of an investigation of Mixed approach, of a descriptive-
transversal type supported by [15, 16], who affirm that this type of investigation is based
on three elements; first, the conceptualization and operationalization of the variables;
second, the degree of intervention or application by the researcher and third, the nature
of the objectives starting from contrasting, describing, evaluating and improving. That
is why this research is based on the use of quantitative and qualitative variables, hence
the rationality of its mixed approach.

The analysis of the information is descriptive. Because [17] investigations in a
descriptive way study the possibility after collecting information: describe, narrate,
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review facts and situations characteristic of a population group under study, which will
allow reaching general or partial conclusions of the study explored. However, although
the project will be developed from a descriptive investigative approach, categorical
schemes of concepts are used. In other words, the theories are formulated from the
data itself once collected and analyzed [18, 19].

The initial information starts from the analysis of work environments, to determine
the applicability with respect to the legal requirements that must bemet for the safety and
health conditions at work of those who work from home. The data for the econometric
study will start from the economic figures that are published by the different official
organizations and governing bodies in the matter through databases.

The research population is the workers and businessmen from the south of the city
of Bogotá who are reactivating their businesses and who have exploited the potential of
developing work from home during the economic reactivation due to Covid 19; having
part or all of its personnel working under this modality, whose estimated figure for
the city of Bogotá is 160,000 workers and in the south of about 65,000 according to
figures from the Ministry of Technology and Information [20]. The sample for this
investigative exercise is 400 people, through a Stratified Random Sampling, locating
company personnel from each of the economic sectors.

The information is obtained from the application of a virtual survey sent to 700 peo-
ple, which was answered by 465 of these and validated to take into account and of which
402 were answered correctly, 87% of these were employees. And 13% independent,
understanding that the latter correspond to entrepreneurs and people who manage their
own work dynamics (see Fig. 1).

Ten interviews were also conducted with businessmen in the area where the study
was carried out. The analysis variables were determined in the diagnosis according to the
fields in which the project was developed, such as: economic, social, labor, technical and
technological aspects. Among the qualitative data collection techniques and instruments
are: documentary review matrix and structured analytical summaries and information
triangulation matrix.

87%

13%

Employee

Entrepreneur/Independent

Fig. 1. Current employment situation
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3 Results and Discussions

As described in the methodology, the instrument was applied in a representative manner
in each of the sectors that make up the local economy and that can carry out their work
at a given time from home. The sector that stands out the most is education with 22%,
followed by services and consultancies with 19% and the health sector with 12%. The
field of other sectors groups all those small sectors that were not initially categorized. To
a very small degree, people from the restaurant and hotel sector participated because the
vast majority of employees in this sector carry out their work in person, only positions
such as administrative level could do it from home (see Fig. 2).

8%
8%
-1%

22%

19%
6%

5%
7%

12%

13%

Trade

Industry and/or
manufacturing
Restaurants and hotels

Education and research

Services, advice and/or
consultancy
Financial and/or Banking
Sector
Official Sector or
State
Technology, architecture
and engineering company
Health sector

Fig. 2. Sector of the economy where the company is located

The majority is observed for companies that are of the Simplified Joint Stock Com-
pany type (see Fig. 3), followed by Official Entities and Non-profit Entities, also trying
to have a presence within the study of all types of company.

Reality of those who during this pandemic have had to move their job to their home,
it is observed that more than 53% of these have had to do so for more than 12 months,
this being a fairly significant figure. If it is added with those who have had to do it in a
time between 6 and 12months, the value is higher than 66%, which indicates that at least
6 out of 10 workers had to be working from home for a fairly long time. With respect to
what was traditionally done (see Fig. 4).
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5%

3%
15%

11%

33%

13%

18%
3%

Family-owned

Capitalist partner

Public Limited Company (SA)

LTDA Company

SAS

Non-profit

State-owned

Not formally registered
company

Fig. 3. Type of company

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

1 - 3 months

3 - 6 months

6 - 12 months

More than 12 months

Fig. 4. Time worked from home during the pandemic

The 87%of people stated that theirwork depended on the use of computer equipment,
the other 13% stated that its use was sporadic or not necessary due to the type of activity
they performed. To the people who worked with a computer, when asked about its origin
or ownership, only 38% stated that it had been supplied by the company where they
worked (see Fig. 5); which indicates that many employees were sent to work from home
without providing them with basic work tools and that they were the ones who had to
solve the continuity of their work using their own resources. It can be highlighted that
the computer equipment was not the only thing they had to provide to be able to work,
but other elements such as: desk, adjustable chair, headband, keyboard, mouse, among
others as the most outstanding (see Fig. 6). Others did not even have a physical space in



320 C. J. Peña Lapeira and L. Vargas Puentes

which to work, such as a study or home office, which had to be adequate and in some
cases required electrical conditioning, network and adequate furniture.

59%

3%

38%

Owned by you

Borrowed or owned by a
rela�ve

Provided by the company
where you work

Fig. 5. Origin of the computer equipment you work with

0.00% 20.00% 40.00% 60.00% 80.00%

Computer
Desk

Adjustable chair
Headband
Keyboard

Mouse
Footrest

Ergonomic mouse pad
Cooling base for pc or laptop

Desk lamp
Specialized so�ware and licensing
Electrical or network condi�oning

Acquisi�on or increase of home internet channel
Increase of cellular data plan

Others:

Fig. 6. Elements that had to be acquired or fitted out to be able to work from home

It is worth noting that another important economic effort that employees had to make
was the acquisition or increase of the home internet channel, as well as the increase of the
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cellular line data plan (see Fig. 6). The foregoing, mainly due to the fact that by working
fromhome, the demandand transit of information through thesemeans not only increased
but also became congested.Most activitiesmoved to the home such as: study,work,meet-
ings and conferences, e-commerce activities, personal communications, among others
that were more common in person.

Only 4% of the employees consulted stated that they had received complementary
elements from their company other than their computer equipment to adapt a work space
in optimal conditions at home (see Fig. 7). The investment made by the employees was
quite significant, being the ranges between 1–80 US$ (22.5%) and 80 US$–190 US$
(21.1%) in which more coincidences were presented, finally representing an expense
for the household economy. Many of the employers associate the expense with a small
expense that is balanced by not having to spendmoney on transportation to theworkplace
and part of the emotional salary represented in being able to spend more time with the
family at home.

0.00% 10.00% 20.00% 30.00%

1 - $300.000

$300.001 - $700.000

$700.001 - $1.200.000

$1.200.000 - $2.500.000

More than $2,500,000

Nothing, everything was fi�ed out by the
company

Nothing, there was no need, I already had an
adequate space.

Nothing, I have not been able to fit out a space

Fig. 7. Money invested to be able to adapt a space at home and to be able to work from this

Similarly, when workers were asked if they were receiving or received at any time
from their company any economic subsidy for working from home after said adjustments
and economic efforts, 27.3% said they received a subsidy for connectivity (internet plan),
2.7% subsidy for home energy expenditure, 0.5% received subsidy for the use of com-
puter equipment owned by them and 2.9% subsidy for the acquisition or improvement
of their cell phone data plan. These are quite low figures, considering that 70.9% of the
workers did not receive any type of subsidy during this time, although these expenses
were saved by the company.

As for working conditions, in some companies while the process of conditioning and
rethinking working conditions from home or remotely and in order to be able to keep
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their job, the workers were raised with the possibility of temporary suspension of the
employment contract while they proposed alternative solutions such as: salary reduction
of voluntarily, mandatory salary reduction, among other options. A figure close to 28%
agreed to take pending, postponed or early vacations, 9% of these during the economic
reactivation process were relocated to other areas of the company and/or had to assume
new or more functions in order to maintain their cargo.

In relation to the length of the working day, the perception of the workers is that
during the period of work at home (see Fig. 8), there was an increase in work beyond
the usual daily hours. People even work at night and in many cases on weekends, which
contrasts with the increase in psychosocial risk (see Fig. 9), where it is evident that
during this period, due to the increased workload, episodes of stress or anxiety arose
that many of the cases contributed to the deterioration of the state of health by having
to manage situations of work and personal environment in the same space.

0% 10% 20% 30% 40% 50% 60%

Increase over the usual daily hours, even
working evenings and weekends.

Increase above the usual daily hours,
taking up �me at night without affec�ng

weekends.

It was maintained on the same working
day as in the on-site work.

Reduced with the working day used in the
on-site program.

Fig. 8. Length of the workday during the period of working at home

All these inconveniences of implementation and operation of these modalities of
telework, remote work and work at home show that there is great difficulty for the
reorganization of the work system by organizations due in large part to the lack of
experience in this model labor and the emergency situation itself due to the pandemic
[21].



Covid 19 Pandemic Assessment of the Employment Status of Home-Based Workers 323

0.00% 10.00% 20.00% 30.00% 40.00%

Yes, I had high workloads that increased
my work stress and generated anxiety.

Yes, my workload and stress increased
significantly, but it was a situa�on that I

managed to handle.

No, my workload remained the same as
when I was on-site, without genera�ng

increased work stress.

No, my workload was reduced as well as
my work stress.

Fig. 9. You had situations of increased workload that triggered episodes of stress or anxiety that
worsened your health condition.

4 Conclusions

MSMEs are implementing work at home as one of the solutions to the problems of
possible contagion within organizations and due to the need to continue operating to
give continuity to business. This serves as an applied model, which allows companies
and workers to improve their productive efficiency within the current health emergency
conditions and that results in customer satisfaction in each of the markets. However, the
employeewhoworks under these conditionsmust be guaranteed theminimumconditions
of infrastructure and technological resources and be recognized in an economic partwhen
he does not have the support of the company, since there is a perception of neglect on the
part of the employer, regardless of whether they belong to the public or private sector
alike.

It can be evidenced in figures that during the process of economic reactivation,
unemployment has decreased mainly due to the high rate of organizations that have
been created and that have welcomed work structures that consider work from home and
telework as a functional alternative applying all legal requirements and analysis neces-
sary for these new companies to continue their proper development [22]. Additionally,
coinciding with the global trend that has been taking place, where teleworking and work-
at-home activities have contributed to it, reporting an increase in the contribution to the
national GDP [23].

According to the Law that regulates work at home, the employer is the first responsi-
ble for supplying the necessary equipment for the development of activities, fulfillment
of functions and provision of the service under the authorization of work at home [2];
however, as stated by the respondents, in many cases this responsibility was wrongfully
transferred to the worker, who ended up preparing the elements and tools necessary for
their performance and without even receiving any type of remuneration or recognition
cheap for it.
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Despite the fact that it is stated that this type of work does not affect the worker
on a large scale due to the fact that the work schedules are a little more flexible, the
delivery times and the amount of work are adjusted to the worker’s capacities, so that
the working from home becomes a good option, with a set schedule, so that it does
not interfere with housework and private life [21]. This study evidenced a significant
increase in working hours at home as well as the perception of greater work pressure and
stress, which produced episodes of anxiety and deterioration of health in the workers
according to their concept and that in someway could have affected the job performance,
without the implementation of effective measures to mitigate said risk, since the greater
the time spent working from home, the greater the perception of deterioration in the
working condition.

All of the above demonstrates the need to propose and implement adequate plans
of action that allow not only to improve the working conditions of workers around the
physical and technological infrastructure, work schedules, but also psychosocial support
and organizational culture, in order to empower companies and increase productivity and
competitiveness in companies.
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Abstract. The General State Budget in Ecuador contemplates an allocation for
public spending in the different entities, including the public companies studied,
which operate in various sectors that, due to their competitiveness, are significant
for the socioeconomic development of the country. In the investigation, an analysis
was carried out between the relationship of public spending in the profitability of
seven public companies in Ecuador during the period 2014–2017. To determine
the relationship between variables, the Pearson, Spearman correlation coefficient
was calculated and the regression analysis was performed based on the linear, log-
arithmic, inverse, quadratic and cubicmodel. Statistical processingwas performed
using STATA v.12 and SPSS v.23, to determine relationships between budget allo-
cation and profitability indicators in companies during the study period. Low levels
of profitability were identified in the companies during the period studied, which
are not influenced by the state budget allocation. The above evidences the need for
companies to focus on internal measures that generate sources of profitability, and
in the same way the State promotes policies that tend to it, and not only consider
budget allocation as the way to support public business development.

Keywords: Public spending · Public policy · Profitability · State · Public
company

1 Introduction

Under the approaches of the different economic theories that promote the interference
of the State on the economy, the behavior and control of the different economic actors,
one of the most used public policy actions is the allocation of direct budget or con-
tracts, agreements or others. Instruments that turn national companies into strong public
providers. Despite the fact that this type of theory has had a strong opponent with the
liberal and neoliberal models, since the middle of the previous century they began to
resurface, especially in the Latin American context at the hands of ECLAC and its
structuralist prescriptions [1].

The Ecuadorian economy has shown in recent years an economic contraction [2],
which has also been evidenced in the variation of the General State Budget, which,
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for example, from 2014 to 2016 decreased by more than four billion dollars [3]. The
foregoing has had an impact on the decrease in public capacity to attend to the various
economic and social needs that allow continuing to advance in the aspirations consigned
in the different national development plans. This implies that, in conditions of reduced
budget resources, allocation problems are faced, where the analysis to determine the
effectiveness of said allocations is useful for decision-making and the corresponding
definition of public policy. In Sánchez opinion [4], it is necessary to reduce the social
incompetence associated with spending and public policy, which should have an impact
on economic policy favoring the revitalization of the economic and social activity of the
countries.

Public companies inEcuador are oneof the actors in the economic system, recognized
as “(…) legal entities of public law, with their own assets, endowed with budgetary,
financial, economic, administrative and management autonomy” [5]. Among its main
functions, according to the law, is to perform with “efficiency, rationality, profitability
and social control”, as well as “(…) to preserve and control state property and public
business activity” [5].

Public companies carry out their economic activity in different sectors; in the case of
the companies under study, their scope of action is industry, services and insurance. These
companies receive a budget allocation from the State, which are part of the General State
Budget as “instrument for the determination and management of income and expenses
of the State” [6].

Hence, many public companies and others linked to the State through contracts and
agreements, handle the hypothesis that the instability of the state budget allocation is
one of the fundamental causes of the deterioration of their financial indicators. In the
present investigation, the specific indicators of ROE will be handled as “indicator that
measures the return on capital, measures the profitability obtained by the company on
its own funds” [7], and ROA which in turn drives the performance of the company’s
assets; to meet the proposed objective, which is to analyze the influence of the state
budget allocation on the profitability of seven Ecuadorian public companies in the 2014–
2017 period.

2 Materials and Methods

An analysis of the period 2014–2017 was carried out on the relationship between the
variable (independent) public spending, represented by the percentage of budget allo-
cation (ALLOC) to each of the seven public companies and the variable (dependent)
profitability, which It was measured through economic profitability (ROA) and financial
profitability (ROE).

Table 1 shows the data of the variables under analysis.
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Table 1. Budget allocation and profitability data (ROA and ROE)

Enterprise Year ALLOC ROA ROE

1 2014 0,09 0,23 0,44

2015 0,08 0,15 0,33

2016 0,07 0,01 0,01

2017 0,06 −0,18 −0,29

2 2014 0,08 0,01 0,02

2015 0,07 0,01 0,01

2016 0,04 0,00 0,01

2017 0,01 −0,12 −0,26

3 2014 0,01 0,02 0,32

2015 0,01 0,01 0,21

2016 0,02 0,01 0,12

2017 0,05 0,00 0,04

4 2014 0,01 0,41 0,65

2015 0,01 −0,51 −3,71

2016 0,01 0,48 0,85

2017 0,03 0,65 1,09

5 2014 0,06 0,01 0,04

2015 0,06 0,06 0,30

2016 0,02 0,04 0,12

2017 0,03 0,01 0,04

6 2014 0,01 0,24 0,33

2015 0,04 0,22 0,29

2016 0,02 0,16 0,21

2017 0,03 0,14 0,19

7 2014 0,02 0,01 0,02

2015 0,03 −0,03 −0,05

2016 0,03 −0,26 −0,70

2017 0,02 0,04 0,08

Source: The data for the budget allocation variable (ALLOC) were obtained from the General
State Budget 2014, 2015, 2016 and 2017 [8]. The data for the ROA and ROE variables were
obtained from the audited financial statements of the seven companies studied [9].

Taking into account that the database is small, the normality of the dependent vari-
ableswas determined through theKolmogorov-Smirnov test, the result ofwhich is shown
in Table 2.
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Table 2. Kolmogorov-Smirnov test

ROA ROE

P 28 28

Normal parameters Mean ,0650 ,0254

Typical deviation ,22050 ,80684

More extreme differences
Absolute

,206 ,320

Positive ,188 ,210

Negative −,206 −,320

Kolmogorov-Smirnov (Z) 1,087 1,693

Asymptotic sig. (bilateral) ,188 ,006

Source: Authors’ results

According to the Kolmogorov-Smirnov test [10], only ROA follows a normal
distribution.

To determine the relationship between variables, the Pearson (r) and Spearman cor-
relation coefficients were calculated, and the regression analysis was performed based
on the linear, logarithmic, inverse, quadratic and cubic model. Statistical processing was
performed using STATA v.12 and SPSS v.23.

3 Results

The followinghistograms represent the frequencyof the data of the profitability variables.
In the case of the ROE variable (Fig. 1) it shows a distribution with a single tail to the
left, most of the companies have a lower ROE with a tendency to low levels, given the
accumulation in the middle and high and low parts. Density on the right side.

Fig. 1. Histogram of ROE. Source: Author’s results.
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In the case of theROAvariable, as can be seen in Fig. 2, its distribution iswith a single
long tail to the right, most companies have low profitability, given the concentration in
the lower part and very little density in the medium and high levels.

Fig. 2. Histogram of ROA. Source: Authors’ results.

In order to determine whether an influencing factor in the low profitability of public
companies is the budget allocation by the State, inferential statistical techniques were
applied. The correlation with the ALLOC variable was calculated using the Pearson
coefficient (Table 3).

Table 3. Pearson’s correlation coefficient between the ROA and ALLOC variables

ROA ALLOC

ROA Pearson correlation 1 −,023

Sig. (bilateral) ,909

P 28 28

Sig. (bilateral) ,000 ,506

P 28 28

ALLOC Pearson correlation −,023 1

Sig. (bilateral) ,909

P 28 28

Source: Authors’ results

As can be seen, the Pearson correlation coefficient between the ALLOC and ROA
variables is not significant (sig = 0.909) of a low negative type, according to the scale
proposed by Suárez [11].
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Additionally, to determine the relationship between ROE and ALLOC variables, the
Spearman correlation coefficient was applied as shown in Table 4.

Table 4. Spearman’s correlation coefficient between the ROE and ALLOC

ROE ALLOC

ROE Pearson correlation 1 ,131

Sig. (bilateral) ,506

P 28 28

ALLOC Pearson correlation ,131 1

Sig. (bilateral) ,506

P 28 28

Source: Authors’ results.

It is additionally evident that in the case of the ROE variable that does not follow
a normal distribution, the relationship with the independent variable ALLOC is not
significant (sig = 0.506), of a positive average type according to the scale suggested by
Mondragón [12].

Taking into account the result of the normality test, of the two variables that represent
profitability, only theROAvariablewill be used as a dependent variable in all the possible
regression models to be applied: linear, logarithmic, inverse, quadratic and cubic, for
determine if the budget allocation (ALLOC) is related to or influences the profitability
levels of the companies under study. These results are shown in Table 5.

Table 5. Regression models between the variables ROA (dependent) and ALLOC (independent)

Equation R square F Sig.

Linear ,001 ,013 ,909

Logarithmic ,001 ,031 ,861

Reverse ,001 ,031 ,862

Quadratic ,001 ,143 ,867

Cubic ,046 ,381 ,767

Source: Authors’ results.

As can be seen, the values of R squared are all less than 0.01, except for the cubic
model, with a value of 0.046, which is still less than 0.05. Therefore, it can be stated
that in none of the cases analyzed is the return on assets (ROA) influenced by the bud-
get allocation (ALLOC). A graphical approach allows corroborating these approaches.
None of the curves analyzed allows us to describe the behavior of the ROA, as can be
seen in Fig. 3.
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Fig. 3. Regression models. Source: Authors’ results.

It can be affirmed that the alternatives framed within the ordinary least squares
regression confirm the lack of relationship between ALLOC and ROA, as a variable that
measures the performance of the companies. In this sense, the multilevel approach was
applied, as a more powerful approach that allows evaluating the joint effect of different
variables on a construct [13].

The application of this approach made it possible to determine whether some of the
fixed or random effects are reflected in the return variable through ROA, through robust
estimates in the presence of heteroskedasticity and dependence. Two levels were worked
on: level 1, the repeated measurements during the 4 years and level 2, the company.

Multilevel, hierarchical, or random coefficient models were used in this work to
describe the trajectories followed by the dependent variable ROA and the incidence that
ALLOC has on this variable.

Hierarchical models were adjusted where the dependent variable or criterion was
profitabilitymeasuredbyROAand the independent variableALLOC, showing the results
in Tables 6 and 7.

Table 6. Estimation of fixed effects between the variables ROA and ALLOC (Estimates of fixed
effects with ROA)

Parameter Estimate Typical error gl t Sig. Confidence interval 95%

Lower limit Upper limit

Intersection 0,063248 0,079576 9,568 0,795 0,446 −0,115149 0,241644

ALLOC 0,048102 1,778691 14,155 0,027 0,979 −3,762885 3,859090

Source: Authors’ results.
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The table shows the average value of the intercept at the origin for all companies due
to budget allocation is 0.063, which was not significant (sig = 0.446).

Table 7. Estimates of random effects for the model with the covariate ALLOC (Estimates of
parameters of covariance with ROA)

Parameter Estimate Typical
error

Wald
Z

Sig Confidence interval 95%

Lower limit Upper
limit

Waste 0,048053 0,015232 3,155 0,002 0,025817 0,089440

Intersection Variance 0,002924 0,010529 0,278 0,781 2,517940E-006 3,396070

Source: Authors’ results

It is observed that neither of the two estimated parameters was statistically different
from zero, in both cases the significancewas greater than 0.05,whichmeans that there are
no differences between the average intercepts of the companies and also the coefficient
of the ALLOC variable is significantly equal to zero, that is, there is no relationship
between ALLOC and ROA. On the other hand, there is no significant variability between
companies (sig = 0.781). For all of the above, it is concluded that companies do not
suffer an effect of public spending on their profitability.

4 Discussion

The General State Budget is an instrument used to determine and manage the income
and expenses of the public sector, with the exception of those belonging to social secu-
rity, public banking and decentralized autonomous governments. Budget execution is
based on the policies issued by the National Government within the current macroe-
conomic program, as well as on the objectives and goals contemplated in the National
Development Plan.

In it are the income that comes from the sale of oil, tax collection, among others. It
also includes the expenses that the Government executes for the operation of its entities
and the provision of its services. In addition, public financing from other governments
and international organizations materialized through investment projects is included.
Along the same lines, public spending represents the cost of public sector activities that
include the production and supply of goods and services and income transfers.

The objective of this research is to analyze the development of a sample of seven
public companies and analyze the relationship of public spending in profitability during
the 2014–2017 period.

The research developed is important if the relevance of public companies for the
socioeconomic development of Ecuador is considered [14], hence the results in relation
to the low levels of profitability (ROA and ROE) in the seven companies studied. They
warn about the need for immediate internal decision-making on the improvement of
strategic and operational processes that influence their economic indicators.
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For this reason, one of themain challenges that the public administrationmust assume
is towards themodernization of itsmanagement, pointing to the need to think of amodern
administration that is concerned with being more efficient, efficient and effective in the
use of its resources. This paradigm shift involves the creation of management schemes
characterized by facing permanent changes in the internal and external environment.

Considering the focus of State protectionist theories on companies, higher public
spending should have a positive effect on the profitability of the companies that benefit
from it, especially in a country like Ecuador where themanagement regulations of public
companies are It is broad and is aimed at generating a supportive environment for public
business activity. However, in Ecuador and as reflected in the data obtained from the
budget allocation variable, the drop in the price of oil, the drop in remittances and other
factors, have marked a crisis where the state’s capacity to finance public spending has
been reduced, coupled with a limited participation of private investment [15].

Thus, the main strategies implemented by the governments of the day consist of
maintaining adjustments in public spending, reclassifying expenses in their objective of
ordering public finances and expecting higher collections through tax revenues.

Finally, the results on the non-association between the budgetary allocation vari-
ables and profitability in the seven public companies studied are due to the fact that
public companies have a role oriented towards social profitability and allow safer access
to public goods and services, but not a focus on business profitability. However, the
results of the profitability indicators applied indicate the need for improvement in their
internal management processes, based on their own capabilities and resources, develop-
ing strategies for growth and continuous improvement, focused on the field of budget
management, accounting, financial and others [16].

5 Conclusions

The analysis of the behavior of the profitability of seven public companies based on
the calculation of the ROA and ROE in the period 2014–2017 determined low levels of
profitability, which are not influenced by the budget allocation by the Ecuadorian State.

Due to the above, it is recommended that companies carry out a financial analysis in a
systematic way so that public companies determine liquidity and solvency, measure their
operating activity, the efficiency in the use of their assets, their capacity for indebtedness
and cancellation. of contracted obligations, required investments, their performance and
profitability through the use of financial indicators such as those used in this investigation.

The results of the research indicate the need for public policy to be directed more
towards promoting management strategies that influence better results of the activity of
public companies, and not only to increase budget allocations, which, as evidenced in
the study done, do not always have a positive effect on business profitability.

In short, we live in an environment of low growth, slowdown and global uncertainty
that is further aggravated by the effects of the COVIT-19 pandemic. Not far from this
reality, Ecuadorian public companies show a drop in the allocation of their budgets
derived from the decrease in public investment. This scenario does not help to return
to the path of growth, so it is imperative to establish government strategies that are not
only focused on protecting spending but also on revitalizing public investment.
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Abstract. Intellectual capital is a set of capabilities, skills, knowledge, and experi-
ences that are difficult to imitate, and which constitute the value of the intellectual
knowledge that organizations have throughout the achievement of results, seen
from the point of view of decision-making. The objective of this study is to ana-
lyze the impact of intellectual capital on the financial efficiency of commercial
and manufacturing companies located in the Pichincha province during the period
2017–2019. To guarantee the data records, the analysis included those companies
in levels C and G, known as “large companies”, on which the value-added intel-
lectual capital model (VAICTM) and the indicators of profitability, productivity,
and economic value added were applied. The results show that the average return
on equity (ROE) is higher than the opportunity cost offered by the market at the
time; furthermore, when comparing the ROE and ROA indicators, it was found
that there is greater financial leverage, that is the companies resorted to contracted
debt to increase their investment. In conclusion, the empirical evidence shows that
the higher the level of intellectual capital, the lower the probability of financial
efficiency indicators showing a deficit.

Keywords: Intellectual capital · Return on equity · Financial efficiency · Pulic
scale

1 Introduction

Today, the new business environment is dynamic and demanding, due to the fact that
today’s consumer ismore active thanpassive, forcing companies to generate andmaintain
a competitive advantage in order to stand out in the market. Therefore, in a knowledge-
based economy, business management contributes to improving internal management
and promoting innovation by influencing the development of skills and competencies to
achieve greater organizational value (Escorcia and Barros 2020). Two elements stand
out in the process of knowledge management: intellectual capital, considered as the
seedbed of value creation, and information systems, an element that provides the storage,
transformation and distribution of knowledge (Panizo 2019).
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In the case of Ecuador, the economic sectors of commerce, manufacturing, and
services are the main generators of sales, according to figures published in the Directory
of Companies and Establishments (INEC 2020). In this sense, Ecuadorian organizations
require their own capacities and resources to create competitive advantages through
the management of their intellectual capital, which turns out to be a key factor in the
development of their business transcendental process to establish, grow and remain
in the market (Villegas et al. 2017). Therefore, this research focuses on the analysis of
intellectual capital through the VAIC™ tool and how it influences the financial efficiency
of the business fabric (commercial and manufacturing) in the Pichincha province.

1.1 Historical Background

Intellectual capital is one of the fundamental elements of knowledgemanagement, which
favors the creation and generation of competitive advantages, which constitutes a dif-
ferentiating resource. In North American, European and Asian countries, intellectual
capital is valued, transformed, and transmitted to improve resource management; how-
ever, in Latin American countries it is difficult to value and measure intellectual capital,
as tangible assets predominate over intangible ones (Acosta 2020).

For Peña et al. (2019) intellectual capital identifies and values the intangible assets
that contribute to improving the competitiveness, productivity, and performance of the
organization. In this sense, it must be understood that, to obtain results that are not insuf-
ficient in their measurement, they must be treated as a whole (Ibarra and Hernández
2019). Measuring this element will determine the effectiveness and efficiency of orga-
nizations by determining the current state of business development in terms of relevant
outcomes that satisfy stakeholder interests (Gazzera and Lombardo 2020).

Intellectual capital can be broken down into three dimensions: human capital (HCE),
structural capital (SCE), and relational capital (CEE). HCE represents people’s knowl-
edge of values, attitudes, and skills that differentiate them from other organizations. SCE
involves processes, innovation, infrastructure, and other intangible assets that relate to
organizational culture. Finally, CEE deals with the organization’s links or relationships
with external and internal agents linked to the business activity.

For Gómez (2007), the valuation of companies focused its interest on the measure-
ment of intellectual capital, a new trend that committed efforts and resources. In this
sense, there are academic methods and methodologies developed by international orga-
nizations for measuring and evaluating this resource. One of the most widely used is
the one developed by Ante Pulic, known as VAICTM, which employs simple and direct
procedures, which are traditional financial indicators, commonly used in organizations,
easily understandable and with quantifiable results.
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1.2 Literature Review

Agency Theory
This theory conceives of the firm as a legal function, which through a contractual nexus
links the relationships between individual economic agents, where each party seeks to
maximize its utility (Ramírez and Palacín 2018). To this end, the shareholder (princi-
pal) delegates to the managers (agent) an administrative task, which is reflected in the
maximization of profits (Quintero et al. 2020).

In this context, López andGómez (2020), agree that the power and influence lies with
both the principal and the agent, who have the decision-making power in negotiations to
achieve their objectives effectively and efficiently, with the company’s resources being
the basis for the achievement of the parties’ expectations. It is therefore important to
examine the management to ensure that its resources are used optimally (Bueno and
Santos 2012).

ForVillegas et al. (2017) themain element of a company is its human capital, because
knowledge is a decisive intangible asset in the production of any organization, which
belongs to the workers and, being transferable, represents a strategic aspect from its
production, acquisition, application, and retention (Máynez andNoriega 2015). Thus, the
worker (agent) provides human and intellectual capital, while the principal (shareholder)
provides financial resources.

Stakeholder Theory
In the 1980s, the theory gained strength with the studies of Edward Free-man, who
initially developed strategic theory, but in later decades moved towards business ethics
and a more pragmatic point of view (Quinche 2017). Here, related parties are recognized
as a decisive factor, as they contribute and provide access to resources. Consequently, a
positive relationship with stakeholders is recognized as an intangible asset, generating
competitive advantages (Ochoa et al. 2012).

Stakeholders are groups or individuals aligned to a common goal, who benefit or are
harmed by the activities of an organization (Reyes et al. 2019). To this end, it is impor-
tant for the company to consider each of its stakeholders, as the focus on maximizing
economic profit shifts to a multi-objective approach, where it seeks to satisfy all of the
organization’s agents (Gazzera and Lombardo 2020).

Resources and Capabilities Theory
The basis of the theory is that each organization develops its strategywith the resources it
has available to achieve profitability (Villa et al. 2019). To this end, companies adopt an
inside-out perspective, where it is specified that the creation of a competitive advantage
stems from their resources and capabilities or those that they can acquire (Acosta 2019).
However, the productivity and competitiveness developed will depend on the degree of
efficiency in the use of physical, technological, and human resources, and their capacities
such as skills, abilities, experience, and knowledge, among others (Cajigas et al. 2019).

FollowingGuerrero et al. (2020), the diversity of resources stands out in a company, as
these factors are available or can be controlled stably, even if there are no property rights
over them. However, to Ochoa et al. (2012), not all resources have a similar strategic
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value, some are more valuable because they sustain a greater competitive advantage,
this is the case of intangibles. The above is supported by the fact that competitors find it
easier to imitate physical or tangible assets than intangible ones, as the latter is valuable,
scarce, and irreplaceable (Villa et al. 2019).

2 Methodology

The research has a space-temporal dimension, of longitudinal type, which implied exam-
ining more than two periods of time in order to deduce the behavior of the variables. To
this end, the financial information of a fixed population or sample of commercial and
manufacturing companies for the period 2017–2019 was subjected to a descriptive and
correlational analysis.

2.1 Conceptual Model

Fig. 1. Study conceptual model.

The model presented (Fig. 1) takes as its basis the proposal by Villegas et al. (2017);
however, the variables Market To Book (MTB), Tobin’s Q, and long-term indebtedness
were excluded because they are oriented towards a market capitalization approach. In
their place, based on the review of empirical studies, variables such as the “EVA” were
included, based on the research of Iazzolino et al. (2013); Hatane (2019). The “net
margin” and the “asset turnover” are based on the approaches of Yao (2019), for the
estimation of financial efficiency. On the other hand, “liquidity” is included as a control
variable, supported by the study of Pardo et al. (2018b), showing the ability of the
manufacturing and trading company to honor its short-term commitments.
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2.2 Research Hypotheses

Ten hypotheses were constructed involving the VAIC™ and its elements: HCE, SCE
and CEE, in relation to the five indicators of the financial efficiency variable: ROA,
ROE, EVA, net margin (MARN) and turnover of assets (ROTA) of commercial and
manufacturing companies.

• H1: VAIC™ is related to the ROA.
• H2: VAIC™ is related to the ROE.
• H3: VAIC™ is related to the EVA.
• H4: VAIC™ is related to the MARN.
• H5. VAIC™ is related to the ROTA.
• H6. CEE, HCE y SCE is related to the ROA.
• H7. CEE, HCE y SCE is related to the ROE.
• H8. CEE, HCE y SCE is related to the EVA.
• H9. CEE, HCE y SCE is related to the MARN.
• H10. CEE, HCE y SCE is related to the ROTA.

2.3 Selection of the Population

The first step corresponds to the selection of the best-positioned companies within the
Business Ranking (2017–2019) of the Superintendence of Companies, Securities, and
Insurance-based on information from the 2017, 2018, and 2019 financial years. In this
regard, large companies were chosen from the levels of the National Classification of
Economic Activities (CIIU); C: Manufacturing industries, and G: Wholesale and retail
trade.

The organizations had to belong to the stock market sector, be located in Pichincha
province, and in the information for the financial year 2017, 2018, and 2019, they did
not present losses in their balance sheet. In addition, the delimitation process excluded
organizations that did not publish complete data and information on wages and salaries
in their financial statements and notes to the financial statements, a basic item for the
calculation of the VAICTM.

By Arias (2006), if the number of units that make up the population is accessible,
it is possible to investigate and obtain data from the entire population, in this situation,
it will not be necessary to select and extract a sample. Similarly, Tamayo and Tamayo
(2003), indicates that “when the entire population is taken for a study, sampling is not
necessary” (p. 176). Based on these considerations, the number of units of analysis for
the study covers the entire population, consisting of 17 manufacturing industries and 20
wholesale and retail trade enterprises covering 111 observations (Table 1).

2.4 Data Collection Instrument

The research is based on twovariables, intellectual capital, andfinancial efficiency,which
are supported by empirical models. To specify the operationalization of the variables
covered by the financial ratios, a measurement instrument was designed for use in this
research, which consists of an observation sheet that covers a large number of figures
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Table 1. Study observations.

Companies Number

Total companies for the study Manufacturing (17) / Trade (20) 37

Number of periods 3

Total observations (37 × 3) 111

and allows analysis and measurements to be established. For this reason, the sheets were
constructed in the Excel computer tool, both for the independent variable, the dependent
variable, and the control variables. Also, in each instrument, the calculation procedure
for each indicator was systematized using the mathematical formulas provided by the
tool, to estimate the values of the variables (indicators), once the necessary information
contained in the audit reports was entered.

Thus, a compilation was made of the external audit reports published in Superin-
tendence of Companies, Securities and Insurance from 2017 to 2019 for each company
subject to analysis, which provides reliability, validity, and objectivity to the data in the
financial statements and the notes to the financial statements, as they are figures audited
by renowned national and international firms. In this sense, once the information was
available, each of the figures necessary for the calculation of the indicators was extracted,
and once the file for each variable was completed, a final summary was made with the
results of each ratio, to enter them into the STATA statistical program to proceed with
the development of the regression models and their validation.

2.5 Regression Models

In order to test the hypotheses of the study, ten econometric linear regressionmodels have
been incorporated, based on the studies of Meles (2016); Pardo et al. (2017); Villegas
et al. (2017); Pardo et al. (2018a); Hatane (2019); Yao (2019), each corresponds to the
hypotheses set out in the research proposal.

• H1: ROA = β0 + β1VAIC™ + β2TAM + β3LIQ + E
• H2: ROE = β0 + β1VAIC™ + β2TAM + β3LIQ + E
• H3: EVA = β0 + β1VAIC™ + β2TAM + β3LIQ + E
• H4: MARN = β0 + β1VAIC™ + β2TAM + β3LIQ + E
• H5: ROTA = β0 + β1VAIC™ + β2TAM + β3 LIQ + E
• H6: ROA = β0 + β1CEE + β2HCE + β3SCE + β4TAM + β5LIQ + E
• H7: ROE = β0 + β1CEE + β2HCE + β3SCE + β4TAM + β5LIQ + E
• H8: EVA = β0 + β1CEE + β2HCE + β3SCE + β4TAM + β5LIQ + E
• H9: MARN = β0 + β1CEE + β2HCE + β3SCE + β4TAM + β5LIQ + E
• H10: ROTA = β0 + β1CEE + β2HCE + β3SCE + β4TAM + β5LIQ + E

The value of βn corresponds to the regression estimators of the linear coefficients of
the independent variables. On the other hand, E corresponds to the estimation error.
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3 Results and Discussion

3.1 Descriptive Analysis

The informationwas processed in the statistical programSTATAversion 16.0.According
to the values submitted (Table 2), the analysis variables have a positive average from2017
to 2019, indicating favorable results. However, the EVA obtained a negative response,
because its profitability was generated below the cost of capital, indicating that during
the period of analysis no value was produced for the organization.

Table 2. Descriptive statistics of the study.

Variable Obs. About
media

Under
media

Media Std. dev. Min Max

CEE 111 40 71 0.4852491 0.3390423 0.0870278 1.96518

HCE 111 23 88 4.363984 6.14799 0.3088999 37.82857

SCE 111 77 34 0.5748131 0.4222836 −2.237.295 0.973565

VAIC™ 111 22 89 5.424046 6.294366 −1.789197 39.17566

ROA 111 44 67 0.0474682 0.0406635 0.0006852 0.2006725

ROE 111 39 72 0.1663236 0.1832942 0.0018923 0.856652

EVA 111 85 26 −2.115.488 7323.537 −48795.42 10920.17

MARN 111 41 70 0.0343162 0.0286869 0.0008762 0.1371808

ROTA 111 47 64 1.364422 0.5821854 0.3643439 2.962.707

TAM 111 26 85 156762.4 367212.9 2390 3027545

LIQ 111 44 67 1.459308 0.4796116 0.8605149 3.299629

On the other hand, the EVA presented a very large deviation, which indicates high
volatility, since, unlike the other ratios, its calculation includes data such as the oppor-
tunity cost of shareholders and the cost of debt, which present a high change in value
over time. Similarly, the TAM variable of the company obtained a very high deviation,
due to the fact that the study is being applied to a population of large companies that,
due to their economic activity, have a considerable value of assets in accordance with
the branch to which they belong.

The results (Table 2) of the mean ROA of 4.75% indicate that manufacturing and
trading companies invest a large amount in their production of assets; however, at the
same time, they earn a very low profit on the capital allocated. All these ideas are affirmed
by observing that the average ROTA is 1.36 times and that the number of observations
above the mean is only 47 out of 111, thus inferring the existence of underutilization of
assets in firms below the mean.

As for the ROE value, its average is 16.63% higher than the reference active rate
that oscillates between 7% and 9% according to data from the Central Bank of Ecuador,
which is profitability higher than the minimum expected, however, when comparing
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ROE and ROA, the former is higher than the latter because there is greater financial
leverage, that is. Debt was used to increase the amount of investment in the production
of the organizations.

Fig. 2. Results of the variables.

The trading company has generated a higher value of CCE compared to manufac-
turing (Fig. 2), in the years of analysis for each unit of physical and financial capital,
however, the results at a general level show a downward trend in both types of the
organization over the years analyzed. As for the HCE, the manufacturing industry is
relegated by the commercial industry, because its results are lower, however, the values
achieved exceed the limit of 2.00 during the period of analysis, a measure that indicates
a successful performance in the participation of each unit of investment in employees in
the value-added.

On the other hand, the SCE of commerce companies maintains the tendency to
be higher than that of manufacturing companies; however, this type of organization
(manufacturing industry) in the years 2018 and 2019 presents a value below the threshold
of 0.50 that the literature sets out to define whether an organization has a successful
performance. This means that the amount of wages and salaries relative to value-added
is higher in these entities. Considering the previous paragraphs, for the VAICTM the
same trend is presented, in which the commercial enterprise obtains better results, in
2017 it presents a value of 7 450 per monetary unit invested in recourses, that is, for
each dollar invested it generates 7 times more value; however, in 2018 it only reaches a
value of 6 274 and in 2019 a value of 5 861, a downward trend.

The return on assets as a whole shows a downward trend, in 2017 their ROA as a
whole was 5.47%, for 2018 4.89%, and in 2019 3.38%. As of 2017, the total units under
analysis have an average ROE of 17.48%, by 2018 it decreases to 16.51% and in 2019
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it ends with 15.91%, these results indicate that the profit decreases every year. From
2017 to 2019 the EVA value on average of the study units is negative, which indicates
companies with returns lower than what it costs to generate them. Within these results,
the idea of organizations seeking returns that exceed their cost of capital is evident in
the fall in the value of the indicator from 2017 to 2019.

Regarding the net margin by economic activity, manufacturing predominates over
trade, due to its better results in 2017 (4.52%) and 2019 (3.05%). However, in 2018,
the commercial company stands out with a net margin of 3.63% compared to 3.44%
for manufacturing. With reference to asset turnover in the trading company, 2017 is
the period with the highest efficiency, as the asset turnover was 1.52 times. As for the
manufacturing industry, the highest efficiency in asset management was achieved in
2017 with a turnover of 1.32 times, and in subsequent years productivity decreased. On
the size of the company, it is observed that on average the companies have suffered an
increase in the total amount of their assets for 2017 its value was USD 137 112.78 and
became USD 184 953.65 in 2019, which indicates a greater amount of resources to be
used by the organizations.

Regarding the average liquidity of the units of analysis, the results show that com-
mercial and manufacturing companies are able to meet their short-term obligations, as
their overall result is greater than 1, which denotes that the organizations have control
over their liquidity.

3.2 Correlation Analysis

In the correlation analysis (Table 3), the correlations between CEE and the ROA, ROE,
EVA andROTA indicators stand out, due to the fact that this variable is within themodels
and is also one of the elements of the VAIC™. In addition, VAIC™ stands out for its
inverse relationship with ROA (−0.0319), ROE (−0.0094), ROTA (−0.0994) because it
maintains a weak negative correlation, which indicates that as the value of one variable
increases, the value of the other decreases. Around the variables MARN (0.0109) and
EVA (0.0492) the relationship is weak but positive, so when one variable increases in
value the other will also follow the same trend.

In relation to ROA with the indicators TAM (0.1028) and LIQ (0.2278*) there
is a weak positive correlation degree; however, ROE with TAM (−0.0599) and LIQ
(−0.1835) presented a weak, but negative correlation. The results for EVA show a con-
siderable negative correlation with TAM (−0.6735**) and a weak correlation with LIQ
(−0.0643). Likewise, a weak association was identified between MARN with TAM
(0.1552) and LIQ (0.2628**). Finally, ROTA is positively related to LIQ (0.0425) and
negatively related to TAM (−0.0752).

3.3 Regression Analysis

The results of the regression models (Table 4) helped us to explain the impact of the
independent variable and the control variables on the dependent variable. In addition,
the validation of each of the models and thus the research hypotheses were included.
Therefore, to check the degree of independence between the residuals, and that there is
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no autocorrelation in the models, the Durbin-Watson statistic was applied, which states
that a value close to 2 indicates the non-existence of this phenomenon.

Meanwhile, White’s test was used to check for homoscedasticity, whereby a value
greater than 0.05 indicates that the model has no problems of heteroscedasticity. Finally,
the diagnosis of non-collinearity indicates if the independent variables do not have an
exact linear relationship; if the FIV test of a variable exceeds the limit of 10, it is
eliminated.

The main results after analyzing the 10 linear regression models are to accept
hypotheses 1, 2, and 5, while the remaining hypotheses are rejected. Thus, to validate
them, the “p” value associated with the F statistic was used, the null hypothesis being
validated when Prob > F is greater than 0.05 and the alternative hypothesis accepted
when Prob > F is less than 0.05.

The correlation of the variables in hypothesis 1 is inverse, so that the higher the
coefficient of intellectual value-added, the lower the possibility that commercial and
manufacturing companies will obtain a lower return on assets. In this respect, the linear
regression analysis of model 1 showed that the three indicators VAICTM (0.25), TAM
(0.78), and LIQ (2.30) have a positive impact on ROA, that is the higher the value of
these indicators, the higher the ROA. In this sense, when the intellectual value-added
increases its value by one unit, the return on assets will increase by 0.0001535, whereas
if total assets increase by one dollar, the effect on ROA will be 8.23e−09 more, and if
liquidity increases its value by one unit, 0.0189134 will be added to ROA.

As for hypothesis 2, the variables VAICTM and ROE present an inverse correlation,
which indicates that the higher the coefficient of intellectual value-added, the lower the
possibility that both the trading company and the manufacturing industry will obtain
a higher return on equity. The above evidence is supported by the results of the linear
regression analysis of model 2, which shows that the VAICTM (−0.57), TAM (−0.40)
and LIQ (−1.95) indicators have a negative impact on ROE. Consequently, for each unit
increase in the value of VAICTM this will affect the value of financial performance by
−0.001605, the same tendency is presented for the size of the company and liquidity,
which by increasing their value by one unit will reduce the value of ROE by 1.91e−08
and −0.0728839 respectively.

In the case of hypothesis 5, the variables of asset turnover and the coefficient of
intellectual value-added have an inverse correlation, with a high VAICTM not allowing
for a higher ROTA value. Therefore, according to the linear regression analysis applied
to model 5 only one variable obtained a positive relationship with asset turnover, being
liquidity (0.32), while VAICTM (−1.00) and TAM (−0.90) have a negative relationship.
On the other hand, the VAICTM (−1.00) and TAM (−0.90) have a negative relationship.
The effect of increasing the value of each variable by one unit must be considered, which
in the case of liquidity would increase the ROTA by 0.0390673. Within this framework,
VAICTM and firm size will decrease the value of ROTA by l−0.009132 and 1.38e−07
respectively.

On the other hand, the most relevant results on the unaccepted hypotheses indicate
that VAICTM and EVA are not related (hypothesis 3), the same result is presented by the
net margin (hypothesis 4). As for the remaining hypotheses, the models do not explain
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the relationship of the separate components of the coefficient of intellectual value-added
with the indicators of the dependent variable.

3.4 Discussion

Empirical studies confirm the results of this research, according to Sumedrea (2013)
VAICTM is the variable that explains ROA and ROE better than its components, a
conclusion that is shared with the literature, because within the research all hypotheses
on the relationship between intellectual capital variables (CEE, HCE and SCE) with
financial efficiency were rejected, while hypotheses 1 and 2 comparing ROA and ROE
with VAICTM as the only element of intellectual capital were accepted.

In accordance with Meles (2016), the intellectual value-added ratio plays an impor-
tant role in financial performance, measured through ROA and ROE. In terms of Pardo
et al. (2017), Villegas et al. (2017), and Pardo et al. (2018a); conclude in their research
that VAICTM has a positive impact on ROA and ROE, while VAICTM has a positive
impact on ROA and ROE while Yao (2019), indicates the existence of a relationship
between intellectual capital with ROA and turnover on assets. Thus, the above state-
ments were verified in the study, because the only accepted hypotheses are linked to the
mentioned indicators ROA, ROE, and ROTA. However, the study differs from the idea
that the coefficient of intellectual value-added has a positive impact on ROE because the
linear regression model applied on the basis of the information provided by the commer-
cial companies and manufacturing industries showed that the VAICTM indicator has a
negative impact on ROE.

Also, Iazzolino et al. (2013), analysis of his research shows that there is no relation-
ship between the economic value-added and the VAICTM, a criterion he shares with the
study by Hatane (2019), where it is shown that the VAICTM has no effect on the eco-
nomic value of the company. Consequently, the literature is confirmed by practice, as it
is a rejected hypothesis that there is a relationship between the coefficient of intellectual
value-added and economic value-added.

4 Conclusions

In examining financial efficiency from three different perspectives, namely financial
performance (ROA, ROE, and net margin), productivity (asset turnover), and economic
value added (EVA), it was identified from the literature that the theories underpinning
this research highlight the role of human capital, which recognizes the unique skills,
experience, knowledge, and value, all of which are valuable resources that are difficult
for competitors to easily copy.

On the other hand, during the period of analysis 2017–2019, a higher financial return
than a return on assets was evidenced in commercial companies and manufacturing
industries, indicating positive financial leverage, was resorting to debt served to have
a positive and multiplier effect on profitability, however, being the average value of
negative EVA, most of the companies analyzed did not generate value to cover the costs
generated by own or external resources, also leave in evidence the decisions taken by
managers of these organizations to increase the value-added business.
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According to the results of the linear regression models, the relationship of VAICTM
with the ROA, ROE, and ROTA indicators has been identified, in addition to the control
variables LIQ and TAM, being important to highlight that this index has presented a
decline in recent years; however, this trend has only affected the ROA indicator because
it has a direct relationship unlike ROE and ROTA that present an inverse, so the lower
the coefficient of intellectual added value, the higher the results of financial performance
and asset turnover will be.

Finally, intellectual capital in commercial andmanufacturing companies is on a scale
of successful performance according to Pulic’s scale, but produces favorable results up
to a certain point, so its development to higher levels would have unfavorable conse-
quences on ROE and ROTA indicators, this provides a warning to the managers of each
organization by placing a limit on the investment in assets and on their management in
a strategic way.
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Abstract. Technological capabilities are a determinant for innovation in compa-
nies since they permeate different aspects of the development of the organization.
The research objective was to determine the influence that technological capacity
has on innovation results, for this 50 metalworking SMEs from the Metropolitan
District of Quito participated, which were identified as innovative and potentially
innovative, due to the efforts and innovation results obtained in products and
processes. The level of technological capabilities is medium, and its most rel-
evant components are investment and learning, and technological relationships.
Through the correlation analysis of Spearman, it was determined that there is a
positive correlation significant between technological capacity and innovation in
both product and process, therefore, the more developed this technological skill,
there is a greater likelihood of innovation impact that enables SMEs to gain a more
competitive business.

Keywords: Technological capacity · Innovation ·Management

1 Introduction

The transformational changes in the world economy and the current requirements
demanded by globalization have forced companies in emerging economies to assim-
ilate, use, adapt, change, create and improve technologies to face the current demands
imposed by the markets [1]. Several studies mention that exist disadvantages in emerg-
ing countries due to their lack of technological capabilities because this condition limits
the possibilities of innovation compared to mature economies [2]. Based on this reality,
Figueiredo [3] proposes that companies should resort to technological learning to create
technological capabilities, that is, to propose technological development and innovation
based on the successful experiences of mature economies.
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In emerging economies, small and medium-sized enterprises (SMEs) have become
an essential pillar in the development of a country, due to their important representation
in the economy and their contribution to the generation of employment sources [4].
In recent years, in this business sector, it has been proven that technology is one of the
main engines of sustainable economic growth; therefore, there is an increase in efforts to
invest in obtaining technological knowledge, as well as the development of technological
capabilities, where these actions become the set of knowledge typical of the industrial
field that facilitates the creation of innovative products or processes [5].

Technology constitutes the knowledge and the use that is given to it, as an essential
asset of companies in the practical application to obtain benefits [6]. This application is
based on the ability to manage technology as a social learning process from which new
possibilities for business growth are derived from the perspective of innovation [7].

From the approach of the theory of resources and capabilities, organizations are
unique because of their differences in terms of resources and capabilities. Technological
capabilities constitute the faculty to make use of scientific and technological resources
that facilitate the integration of new knowledge with existing knowledge for its sub-
sequent exploitation [8, 9]. Two approaches are derived from this theory. The first is
based on the knowledge exposed by Nonaka and Takeuchi [8] who highlight the impor-
tance of intangible resources. The second is the dynamic capabilities approach based on
the development of resources and capacities, as well as their renewal according to the
changes in the environment [10].

The knowledge-based approach suggests that the latter is themain input of innovation
processes on the basis that resources are heterogeneous, non-imitable, substitutable, and
transferable, so they generate a sustainable competitive advantage [11]. On the other
hand, the theory of dynamic capabilities emerged at the end of the 90s as a response
to the need for companies to adapt and innovate according to the dynamism of the
environment [12]. In this context, SMEs need to develop competencies in the global era,
strengthening the ability to absorb new knowledge and assimilate it to achieve business
purposes, this is called technological capacity [13].

Exist various definitions of technological capacity fromageneral context, it is defined
as the ability to make effective use of knowledge that allows assimilating, using, and
modifying available technologies [14]. From the business perspective, it is stated that
technological capability is the ability of the company to perform technical functions,
develop new products and processes, and operate the company’s facilities effectively
[15].

Technological capacity is related to technological management factors that lead to
sustained growth and development, as well as knowledge, techniques, and skills to
acquire, use, absorb, adapt, improve and generate new technologies that contribute to
business growth [16]. Among the most relevant benefits of technological capabilities are
the design of appropriate strategies, openness to innovation in products and processes,
and the ability to efficiently allocate available resources [1, 17].

Several studies affirm that technological capacity plays an important role in innova-
tion [13]. The determinants of technological capacity, such as exploring and exploiting
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technological opportunities, core technological capacity, and R&D autonomy are impor-
tant elements for innovation in the company [18]. In this regard, Hsieh and Tsai [19]
revealed that technological capability is the driving force of a company’s innovation.

These revelations align with the neoclassical approach to innovation, considering
that innovation comes from a rational decision of companies when investing resources
in Research and Development (R&D) activities as the main element of competitive
advantage [20]. However, in contrast to this, the neo-Schumpeterian approach high-
lights the importance of those inputs other than R&D, such as design, development and
experimental engineering, learning, the exploitation of new products and markets, and
marketing for the development of innovations [21]. In this sense, innovation represents
a knowledge-based change that requires a high degree of imagination and represents a
significant break in the way of doing things integrally based on knowledge [22].

Innovation is related to dynamic economic and social environments, responsible for
the production and transformation of scientific and technological knowledge that trans-
lates into economic wealth, social well-being, and human development [5]. Therefore,
it is important to understand the management of technology in SMEs, since it makes
science and technology instruments of innovation, well-being, and development [5].

In this context, innovation is the action and effect that allow significant improvements
in things by changing novel and is the key to success for companies being the techno-
logical capability, the main factor in obtaining these results [23]. However, authors such
as Berry and Taggart [24] suggest distinguishing between innovation and technologi-
cal innovation, in this sense posit that innovation is the introduction and diffusion of
new products and processes and/or improvements, while technological innovation goes
beyond that, due to its relationship with the advances in knowledge and technology, as
well as the exploitation of these.

Therefore, the technological capacity has an important influence on the results of
innovation at the enterprise level, due to which the innovation is comprised of two
processes of technological learning, the first of the ability of technology development,
which can be seen in technological innovations that include changes in the products
and services, as well as in the technology of production processes, therefore, may be
subdivided into product innovations and process, these are characterized by developing
or adopt technologies for its implementation. The second process is the changes in
management routines, which can be called administrative innovations, which involve
the organizational structure, administrative processes, and management systems [25,
26].

The objective of this research is to analyze the technological capabilities and their
impact on the innovation of SMEs in the metalworking sector of the Metropolitan Dis-
trict of Quito, through a quantitative, cross-sectional, and correlational study. The metal-
working sector is one of the economic sectors with the greatest possibilities for generat-
ing development, well-being, and employment, due to the assimilation of technologies,
design features, quality, and differentiation in its products and processes, in addition to
its interrelation with other sectors [27].
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2 Materials and Methods

2.1 Participants

The sample is composed of 50 metalworking SMEs from the Metropolitan District of
Quito affiliated with the Chamber of Small and Medium Industry (CAPEIPI). Of these,
62% are small businesses and 38% are medium-sized enterprises. Its activity is 28% the
manufacture of metal accessories, 22% the assembly of metal structures, 18% providing
metalworking services, and 8% carrying out electrical and electronic related activities.

2.2 Instrument

The instrument consists of 7 sections, which respond to the characteristics of companies,
technological capabilities, and innovation. Section 1, describes the company’s data, and
Sects. 2 and 3 to innovation activities and innovation results in products and processes
(technological innovation). In the measurement of innovative activity and innovation
results, an adaptation of the National Survey of Applied Science, Technology and Inno-
vation Activities in the period 2012–2014 was carried out; and the Oslo Manual 2018.
These measurement systems respond to international parameters and represent a guide
for the measurement, analysis, and interpretation of innovation data.

Sections 4, 5, and 6 evaluate technological management [28] and technological capa-
bilities based on the proposal of Domínguez and Brown [29] based on Lall’s taxonomy
[30], which distinguishes between investment, production, and linkage capabilities, with
the proposal to assimilate, adapt and improve the acquired technology.

2.3 Process

2.3.1 Validation of the Measuring Instrument

The questionnaire was evaluated by experts who judged the instrument’s ability to evalu-
ate the dimensions of interest and the content of the questions [31]. According to Clemen
and Winkler [32], the judgment can be given by between 3 and 5 experts. The research
convened a committee of 5 experts, 2 professionals with experience in technology man-
agement and innovation, and 2 university professors from the Management area. Each
of the experts evaluated the instrument according to four criteria proposed by Escobar
and Cuervo [33]: i) clarity, ii) coherence, iii) relevance, and iv) sufficiency; according
to a Likert scale of 1 to 4 points.

2.3.2 Application of Questionnaire

The application of the instrument was made through an online request to the general
managers, and heads of departments or R& D& I managers of the companies in March,
April, and May of the year 2021. The instrument contains questions of order scales,
multiple-choice, and 5-point Likert that includes a midpoint as proposed by the literature
[34].
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2.3.3 The Internal Consistency

The instrument was evaluated by the Cronbach’s Alpha coefficient whose values range
from 0 to 1 [31]. To this end, the elements of each of the different dimensions proposed
were evaluated: innovative activity, technological innovation, investment and learning,
technological management, production, and technological relationship.

The internal consistency of the sections measuring the innovative activity and tech-
nological innovation (Sects. 2 and 3) has a Cronbach’s alpha of 0.9 each. The sections
measuring technological capabilities (Sects. 4, 6, 7) have a Cronbach’s alpha greater than
0.85.Whereas, the section evaluating technologymanagement (Sect. 5) has aCronbach’s
alpha of 0.93. In all cases, Cronbach’s alpha exceeds the value of 0.7, corroborating an
acceptable level of reliability.

2.3.4 Data Processing and Analysis

It was carried out using the statistical software SPSSStatistics since it allows to execution
of descriptive and inferential analysis of a large volume of data [34]. The statistical
correlation analysis and the graphs were performed using the R software, where the
normality tests were executed, and the correlation with the Spearman coefficient to
determine the relationship between technological capacity and innovation results in
product and process.

3 Results and Discussion

The results analyze the data to verify the hypothesis through the collection of funda-
mentals based on the numerical measurement and statistical analysis [34]. The study
observes the phenomena in their natural context and the data collection is carried out in
a single period between March and May 2021.

3.1 Innovation Activities

The innovative activity was evaluated concerning all the development, financial and
commercial actions carried out by a company that gives rise to innovation [35].

The results of innovation, from the typology of product innovation and process
innovation [36]. Product innovation is highlighted by new or significantly improved
features, this includes the significant improvement of technical features, components,
and materials, change of functional parts, and other utilitarian distinctive. For its part,
process innovation adopts methods that may involve significant changes in techniques,
materials, and computer programs in the equipment or the organization of production
and may result from the use of new knowledge [36, 37].
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The systematic mechanism that evaluates the innovative potential of a company is
defined through characteristics that represent the innovative effort, activities that create
a favorable environment, and the type of innovation implemented by SMEs [37] (see
Table 1).

Among the main innovation activities, the research and development processes that
are carried out in the company’s areas stand out, where the creation of R& D projects
and actions is promoted to apply them in production processes, another important effort
is the industrial engineering and design activities, to create product design requirements,
generate prototypes, determine manufacturing processes and finally evaluate the results
that are implemented through new products and processes.

Table 1. Activities for innovation

Activities for innovation Percentage

In-house research and development 56%

Engineering and industrial design activities 50%

Acquisition of software 44%

Staff training 40%

Hardware acquisition 38%

Market research 28%

External research and development 20%

The hiring of consulting and technical assistance 20%

Acquisition of disincorporated technology 20%

Type of innovation Percentage

Product technological innovation 70%

Process technological innovation 58%

The implementation of technological innovation in products is the one that stands
out about innovation in processes in the metalworking company’s object of the research
(see Table 1). The technological innovation of the product emphasizes the significant
improvement of existing products, through the incorporation of new materials and tech-
nological components, however, a smaller proportion has implemented new functional
features and has introduced radically new technologies, which may indicate that due
to this, companies don’t stand out in the creation of new products recognized by the
company or the industry (see Table 2).
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Table 2. Product innovation and technical features

Product innovation Percentage

Significantly improved product 42%

New product 30%

None 16%

New product and significantly improved product 12%

Technical characteristics Percentage

New materials 76,8%

New technological components 75,2%

New functional parts 70,4%

New functional features 69,2%

Radically new technology 52,0%

Otherwise, the percentage of companies that don’t conduct innovation in processes
exceeds 40%. However, of the companies that have implemented technological innova-
tion in processes, most of them opt for the significant improvement in their processes,
from the incorporation of new tools or technology, equipment, and new methods of
logistics to improve the productivity, efficiency, and control of their products, to a lesser
extent, the adoption of new or significantly improved technology of information and
communication (see Table 3).

Table 3. Process innovation and its features

Process innovation Percentage

None 42%

Significantly improved process 30%

New process 16%

New and significantly improved process 12%

Technical characteristics Percentage

New technological tools or equipment 85,2%

New logistics methods to improve productivity, efficiency,
and control of your processes

69,2%

New or improved computer programs for the management of
the administrative system

66,0%

New or significantly improved Information and
Communication Technology (ICT)

63,6%
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SMEs in the metalworking sector have developed innovative processes in recent
years through the improvement of their technical characteristics that, even in some cases,
have led to product innovations. However, few companies have introduced innovations
characterized by a high degree of novelty to the market, considered new [37].

In this context, Carvache and others [38] point out that Ecuadorian SMEs have
since medium to a low level in terms of innovation and technology, showing a high
concentration in primary products and a low technological level [38]. SMEs in the
industrial sector, despite investing in technology, mainly the acquisition of software and
hardware, and automating some administrative activities, still show poor technological
capacity and there is no significant improvement in the development of new production
processes [39].

Based on the results of technological innovation in product and process and the
innovative effort, SMEs can be grouped into three categories: innovative, potentially
innovative, and non-innovative (see Table 4).

Table 4. Companies according to their innovative activity

Categorization Activities for innovation Technological innovation

Innovative company 1 or more 1 o más

Potentially innovative company 1 or more None

Non-innovative company None None

Innovative companies are those whose innovation activities or efforts have resulted
in technological innovations. Potentially innovative companies are those that have car-
ried out innovation activities but abandoned efforts before achieving results, or in turn
continue to carry out innovation activities that have not yet led to concrete results. And
non-innovative companies are those that have not managed to introduce some kind of
technological innovation, nor have they developed innovation activities [37].

In this context, SMEs investigatedmostly located as innovative companies and poten-
tially innovative, due to efforts for the development of innovations and the results of
innovation mainly in the improvement of the products, however, are still deficient in
efforts to give way to the improvement of technical processes within the industry. In the
reality of emerging economies, it is stated that there are companies considered poten-
tially innovative, where the role played by market forces as stimulants of innovative
activity are highlighted [40].

SMEs identified as “innovative” and “potentially innovative” are mainly engaged in
the manufacture of metal accessories and the assembly of metal structures. Meanwhile,
“non-innovative” SMEs manufacture machinery and equipment, parts and pieces, and
there are those that offer services for the industry in general.

At present, SMEs make efforts to create favorable scenarios for innovation, how-
ever, it has not been enough to realize disruptive technological innovations, this may
be due to the inadequate capacity for knowledge acquisition or the lack of integration
of disincorporated technology. In this sense, the importance of technology transfer as
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a mechanism to promote the culture of innovation in companies is highlighted [41].
Where knowledge-generating entities such as research centers and universities play a
fundamental role in strengthening innovation.

Collaboration between the business sector, the state, and knowledge-generating enti-
ties is a vital process to promote innovation, however, in countries such as Ecuador
and Colombia, the number of innovative companies is really low, due to this lack of
integration and an innovative culture [41].

3.2 Technological Capabilities

The level of technical skills is determined through the evaluation of its components:
investment and learning, production, and technological relationship [13]. The study by
Domínguez and Brown [29] identified that technological capability, due to its effect on
the innovation behavior of companies, positively influences business performance and
helps to understand the differences between companies in a heterogeneous situation that
characterizes developing economies.

Technological capacity was transformed into a categorical variable for descriptive
analysis. Considering the minimum and maximum values exposed in the research of
Moreno et al. [28], three levels were established: high, medium, and low (see Table 5).

Table 5. Categorization of the variable: technological capabilities

Level Average range

Low 1,0–2.5

Medium 2,6–3,75

High 3,76–5

In this sense, SMEs in the Ecuadorian metalworking sector has managed to develop
an average level of technological capabilities, since more than half of the companies
have developed investment and learning skills and technological relationship. However,
it is necessary to improve production capacities (see Table 6).

Table 6. Level of capabilities in companies

Components technological capacity Punctuation Level

Investment and learning 2,92 Medium

Production capacity 1,98 Low

Technological relationship 2,83 Medium

Technological capabilities 2,58 Medium
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Concerning investment and learning capabilities, investment in the acquisition of
machinery and equipment, technological R& D, acquisition of administrative technol-
ogy, technical advice, and, to a lesser extent, the acquisition of trademarks and patents
stands out. Although investment in these areas favors an innovative environment, these
are not decisive actions to obtain innovative results [28]. Therefore, SMEs accompany
their investments with organizational learning activities, such as feedback on the opera-
tion of the operating system, the implementation of technical changes in processes, and,
to a lesser extent, the development of attraction plans and training of human resources.

The results of production capacities, concerning the implementation of “just time”
production systems, safety benefits, occupational health, training for human resources,
and statistical control of the production process, reveal deficiencies in the production
processes carried out by SMEs. However, the processes are improving, due to the interest
of these companies in the development of R& D activities, and the establishment of
formal rules and procedures, for the quality control of production processes.

Finally, the technological relationship capacities in SMEs are strengthened by the
association with the national and international sectors, where they maintain formal links
thanks to the different technology transfer mechanisms through institutions such as
universities and government institutions. However, deficiencies in participation in R&D
projects with other institutions, as well as the lack of rules regulating technological
interrelationships, still limit the strengthening of technological relationship capacities.

Studies on technological capabilities have increased in recent years, different vari-
ables are postulated that through a joint analysis explain the level of this type of capabili-
ties. For example, technological innovation, efficiency in processes, the design of indus-
trial plants, the execution of projects, and technological learning [42]. This last is related
to the theoretical basis that is part of the taxonomy proposed by Lall [30]: investment &
learning, production, and relationship-building technology, which together enable the
development and strengthening of technological capabilities, which affect the develop-
ment of innovations, and in the performance of an organization [29]. Therefore, it is
relevant to differentiate between the activities that contribute to capacity development
and what gives rise to technological innovation, as a result of a set of efforts and skills.

3.3 Relationship Between Technological Capabilities and Innovation

To analyze the statistic to be used, the Kolmogorov-Smirnov normality test is performed,
which yields a value lower than the considered significance level of 0.05 (see Table 7),
so the null hypothesis is rejected, that is, the innovation data in product and process,
don’t have normal behavior.

To analyze the relationship between technological capacity and the results of inno-
vation in product and process, the Spearman correlation is performed, which is a non-
parametric statisticalmethod,which aims to examine the intensity of association between
two quantitative variables [34].

The first relationship analysis makes it possible to check the following hypotheses:

H0: Technological capabilities influence the results of technological innovation in the
products of SMEs.
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Table 7. Data normality test

Product innovation

Statistical D = 0.20291

P p-value 2.094e−05

Innovation in process

Statistical D = 0.26572

P p-value 1.525e−09

H1: Technological capabilities don’t influence the results of technological innovation in
the products of SMEs.

The Spearman coefficient analysis is one of the most widely used non-parametric
statistical tests that is applied to nominal andordinal datawith non-normal distributions to
determine the level of correlation [34]. The results obtained by the Spearman coefficient
in the relationship between technological capacity and product innovation (see Table 8).

Table 8. Degree of the relationship between components of technological capacity and product
innovation

Components technological capacity vs product innovation Spearman’s Rho

Investment and Learning (IL) 0.5218094

Production Capacity (PC) 0.4378678

Technological Relationship (TR) 0.2408939

Technological capabilities (TC) 0.5420385

With a significance value of less than 0.05, a positive correlation between product
innovation and technological capabilities is evidenced.On the other hand, the component
of the technological capacity that is called investment and learning is the one that shows a
positive correlation significant (rho 0.52)with the innovation of the product, aswell as the
sum of the components of what is called the technological capacity (rho 0.54), indicating
that the technological capacity influences the outcomes of innovation in product, on the
other hand, the production capacity and the relationship between technology have a
positive relationship average, which confirms that there is an association between the
variables accepting the null hypothesis.

The correlation does not become very strong or perfect positive, this may be due to
the influence of elements that have not been measured, such as other internal resources
of the company or macroeconomic agents. These results contrast with the study carried
out by Lestari and Ardianti [13], who points out that technological capacity not only has
a direct but also an indirect effect on the performance of SMEs, through innovation. Like
the postulatesmade byGarcía, Blázquez, andLópez [43],who indicate that technological
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capabilities are a determining factor of innovation, which is subject to the level of
development of countries.

Table 9. Degree of the relationship between components of technological capacity and innovation
in the process

Components technological capacity vs process innovation Spearman’s Rho

Investment and Learning (IL) 0.7286373

Production Capacity (PC) 0.4436800

Technological Relationship (TR) 0.3065876

Technological capabilities (TC) 0.6621186

Likewise, the level of correlation between technological innovation and each of
the components of technological capabilities was determined to identify the deficient
components that require efforts by Ecuadorian SMEs (see Table 9). In this context,
investment and learning is the component that has the greatest positive correlation it has
on the results of innovation in processes, that is, themore this capacity is strengthened, the
better the results will be innovation in processes, this is corroborated with a significance
value < 0.05.

H0: Technological capabilities influence the results of technological innovation in SME
processes.
H1: Technological capabilities don’t influence the results of technological innovation in
SME processes.

Therefore, the null hypothesis is approved, technological capabilities influence the
results of technological innovation in processes of SMEs, this means that, as the metal-
working SMEs increase their level of technological capabilities, the greater the number
of companies that introduce technological innovations in processes.

Thus, in the quantitative analysis by García, Pineda, and Andrade [1] it was found
that technological capabilities are a determining factor of innovation, which depends on
different elements, such as the type and size of the company, the sector, technological
requirements and the type of manufacturing processes implemented in the integration
of all its activities, and mainly the level of economic development of the countries.

In this context, a confirmatory analysis is carried out among the categories that make
up each of the variables to characterize the situation of SMEs. It was found that the met-
alworking SMEs that don’t carry out technological product innovation, for the most part,
have a low level of technological capacity. In contrast, SMEs that have medium to high
levels of technological capacity essentially carry out technological process innovations
(see Table 10).
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Table 10. Confirmation analysis between the level of technological capacity and technological
innovation

Technological innovation Level of technological capability

Low Medium High

In product Yes 40,5 51,4 8,1

No 92,3 7,7 0,0

In process Yes 34,4 56,3 9,4

No 88,9 11,1 0,0

Finally, corroborating the results are presented in the scatter diagrams of each of the
correlations of the data, which confirm that there is an influence of the technological
capacity and each of its components with the results of innovation in products and
processes within SMEs. However, ensuring a perfect correlation requires a deepening of
the analysis with new macroeconomic variables and the business environment (Fig. 1).

Fig. 1. Data dispersion diagram

4 Conclusions

In Ecuador, the SMEs have an important influence on the development of the country,
therefore, enhancing its technological capabilities will allow more and better innovation
performance, due to its effective application of knowledge in the context in which they
unfold, and in this way contribute to the social and economic growth.

The investigated metalworking SMEs are mostly located in innovative and poten-
tially innovative companies, because they make innovation efforts that lead to obtaining
innovative results, however the products and processes that are implemented lack novelty
before the company and the market, and this may be because they still need to strengthen
their technological learning capacity.
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In terms of technological capacity, the SMEs in the engineering sector is located at
a medium level, since more than half of them have developed their skills of investment
and learning, where not only buy equipment and technologies, but it makes effective use
of that capital; the relationship between technology each time is better in terms of part-
nerships with internal and external stakeholders, however, it is necessary to strengthen
and expand the actors in support of knowledge, and this can be a trigger in the low
production capacity.

Finally, there is evidence of a positive correlation significant between technological
capabilities and innovation in products and processes, it denotes that the greater the
development of technological literacy in the company, there is the possibility of more
and better innovation performance, and this in turnwill allow for greater competitiveness
and growth in the industry.
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Abstract. The organizational culture is always related to the job satisfaction of
the collaborators and Agroindustrias José & Luis S.A.C. is no stranger to this
premise, always striving for rapid growth since its foundation, as well as for its
efforts to consolidate its organizational culture and achieve a feeling of acceptance
in their collaborators, to feel their satisfaction. Therefore, the main objective of
this research was to analyze the relationship between organizational culture and
job satisfaction in the organization’s employees, Chepén, 2021. The design of
this research was non-experimental, cross-sectional and correlational design, the
sample population It was composed of all field collaborators (110) and the ques-
tionnaire was used as an instrument to collect data, which were validated through
validity coefficients of 0.707 and 0.750 for organizational culture and job satisfac-
tion, respectively, demonstrating that they were valid. For its application, the main
result was the correlation coefficient and its significance between organizational
culture and job satisfaction (0.233; 0.037), indicating that there is a positive and
significant relationship. Being able to establish in the investigation that the organi-
zational culture impacts on the job satisfaction that each employee of the company
manifests, making it necessary to manage their own culture, to obtain employees
with a sense of belonging and job satisfaction individually and collectively.

Keywords: Culture · Job satisfaction · Norms · Interpersonal relations ·
Relationship

1 Introduction

History is not distant from the “organizational culture”; on the contrary, it was and
is present in each of the different stages of it, and just as the universal history has
been evolving and changing, this term, its meaning, nature, and approaches have also
presented diverse modifications, due to the continuous attempts of mankind to find “the
secret factor” to increase productivity, going from a purely economic approach, known
as the “Homo Economicus”, given and established by Taylor’s scientific management
to the valuation and importance given to the multiple knowledge of the factors that can
influence the interaction within an organization today. Thus, the various representatives
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of companies or organizations have found it necessary to resort to different schools,
which, with a different approach proper to their discipline, have sought to find the
answer to that determining factor.

Currently, organizational culture,which can be defined according toDíaz et al. (2021)
as: “basic assumptions about the world and the values that guide life in organizations”
(p. 1643), is a competitive advantage for large companies and has an impact on contin-
uous growth and high profits. According to Expansion magazine and Top Companies,
through a ranking prepared in 2019, the three companies that best manage their culture
are Mars, McDonald’s, and Nestlé. According to reports from specialized sites, these
companies generated revenues of 30 billion dollars, 6,760 million dollars, and 38,786
million dollars, respectively, demonstrating that good practices in organizational culture
are not an “expense” but rather an investment. An adequate culture guides the company
to obtain great economic results through the effort of its employees.

All of the above is directly related to a second term in this research, which is entirely
linked to the feelings and well-being of workers in an organization, thus giving rise to
“job satisfaction”, which can be defined, according to Bazalar and Choquehuanca (as
cited in Garbuglia 2013), as: “the attitude of workers, which has an emotional and a
cognitive basis, depending on their experience which can be positive or negative for
them”.

Likewise, according to Bazalar and Choquehuanca (2020), valuing the importance of
keeping their employees satisfied allows managers of the best companies to understand:
“that the human resource of the organization allows for a different management style,
which can decentralize decisions, delegate responsibilities, design more dynamic and
flexible jobs that motivate people, involve everyone, and consult them about the tasks
they have to perform, which generates a more democratic and participatory business
environment, where the workers feel an important part and are motivated to give their
best effort so that they can meet the objectives set by the organization at all times”.
Among the companies with a high level of job satisfaction are the ones highlighted in a
LoveMonday’s study conducted in 2019, which revealed that the three organizations that
best encourage the job satisfaction of their staff through their culture, in the world, are
American. The first one is Costco, the largest chain in price club format in the world with
annual revenues of 62.675 million euros, followed by the multinational company with
worldwide expansion in the automotive sector, Ford, with revenues of $136.34 billion;
and, finally, themultinational corporation of information technology and consulting IBM
with revenues of US$17.6 million.

Within the national territory, the consolidation of both terms by Peruvian companies
has positive and negative results - negative results in a study conducted by “Trabajando.
com”, which sought to know the percentage of company employees who were satisfied
with their work and with the environment surrounding them, obtaining that 76% were
not happy since 22% considered that their work was not challenging; 20% indicated
that there was not a good work environment, 19% stated that their boss was not a good
leader, 12% stated that their remuneration was very low, 10% did not feel that their
achievements were recognized, 10% felt unable to contribute ideas, and the last 10%
had no options for professional growth or promotion, thus showing that at the national

http://Trabajando.com
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level there is still much to work on if the goal is to grow successfully and sustainably,
generating a positive impact on all stakeholders related to the organization.

After having known the negative results, we must also mention positive findings
such as those obtained by the research and organizational consulting firm Great Place to
Work (GPTW)which during a study in 2020 sought to know the importance that Peruvian
organizations gave to organizational culture and how they turned it into a management
tool for the success and satisfaction of their employees, achieving to be considered as
“the best place to work”. In addition to showing that the first places in this research were
occupied by companies in the commercial sector, they also showed that agro-exporting
companies are beginning to gain a place on this list, due to the great progress and growth
they have been experiencing at the national level.

Due to the great relevance that was exposed lines above, in the province of Chepén, a
great growth and boost of entrepreneurship in the agro-export sector are also evidenced,
outstanding in it the company “Agroindustrias José & Luis S.A.C.” which, besides
taking advantage of its privileged location in a fertile and productive area such as Huaca
Blanca Baja, since its founding in 2004, has been demonstrating a remarkable interest
in providing not only quality products (grapes, blueberries, etc..) but also in achieving
growth, conformity and sense of belonging in each of its employees, an effort that is
evident from the top management to field employees, who, in a joint effort, allow the
company to continue improving and achieving the objectives set every year. Under the
following situation and context, the question that motivates this research is: What is the
relationship between Organizational Culture and Job Satisfaction among the employees
of Agroindustrias José & Luis S.A.C., Chepén, 2021? In this sense, the main objective of
the study is to analyze the relationship between organizational culture and job satisfaction
among the employees ofAgroindustrias José&Luis S.A.C., Chepén, 2021.According to
the research objective, different authors through their studies have sought to understand
the importance of developing an adequate organizational culture and how it relates to
job satisfaction, all this to understand which factors have an impact on the feelings of
an employee and lead him/her to develop a high degree of conformity and acceptance
towards the company, as in the case of Córdoba (2020), whose main objective through
her research was to find out the relationship between organizational culture and job
satisfaction from the perception of medical and nursing workers in the NICU of a public
maternity hospital in the city of Rosario - 2020. Its design is descriptive and correlational.
This study concluded that there is a relationship between organizational culture and job
satisfaction from the point of view of the NICU workers since they affirm that the more
limitations are established in their work and the more unfavorable factors appear, the
more their dissatisfaction increases. Likewise, it was concluded that although human
and material resources are increasingly available, the dissatisfaction curve does not
decrease, but rather increases, which leads to a higher level of dissatisfaction. The level
of commitment in theNICUdoes not depend on the quantity and quality of resources, but
on the individual’s knowledge about the objectives pursued by the organization according
to the current public health policies. Likewise, the objective of Loayza (2018) was to
determine the influence of organizational culture on the job satisfaction of the workers
of the Provincial Municipality of Puno - 2018. Its design was non-experimental, cross-
sectional, qualitative, and correlational. The study sample consisted of 234workers from
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the Municipality. The results of this research showed that the dimension Values of the
Workers has a low level of influence, representing 33.7%. This allowed affirming that
values are not frequently practiced in the culture that is currently in force. It is followed
by the dimension Norms Shared by the Workers, where a low influence was obtained,
represented by 35.7%, showing that the workers do not make a commitment to the
current norms. Likewise, when studying the Institutional Identity dimension, a result of
49.6% was obtained, considered moderate and indicating that among the workers of the
public entity there is no adequate confidence to reinforce the identity of theMunicipality.
Then, in the Communication dimension, a value of 50.9% was obtained categorized as
moderate, indicating that interpersonal relationships amongworkers are bad. Continuing
with Acevedo (2018), who in his research aimed to determine the relationship between
organizational culture and job satisfaction of the operational staff of the company SGS
del Perú SAC, Chimbote - 2018. The design used was non-experimental, descriptive,
correlational, and cross-sectional. The study sample consisted of 60 operational workers.
The results indicated that there is a relationship between organizational culture and the
job satisfaction of the company’s operational personnel, through aSpearman’sRhowith a
value of 0.724, also affirming that the organization has aspects to be taken into account for
improvement, such as labor stability, because the workers do not feel a degree of stability
since thework is only for hours, causing uncertainty in them.On the contrary, it showed a
relationship between the following dimensions of organizational culture, such as values
and beliefs with a Spearman’s rho of 0.451 and 0.770, respectively. Finally, Tamayo
(2017) conducted a research study that aimed to determine the correlation between
organizational culture and job satisfaction among the workers of the Mining Company
Poderosa S.A., Trujillo - 2017. The design usedwas descriptive, correlational, and cross-
sectional. The study sample consisted of 493 male employees of the company, aged
between 25 and 55 years old. The results indicated that organizational culture showed a
clear dominance in specific scores, starting with those located in the lower levels with
34.9%, contrasting with the value of 33.9% that was located in the upper part. This result
is explained in the low identification the employees show with the organization, due to
the short time they have been in their job. Finally, it was concluded that there is a direct
and highly significant relationship (p< .01) between the variables organizational culture
and job satisfaction, supported by a median Spearman’s Rho correlation coefficient (rho
= .522).

1.1 Organizational Culture

• Definition
Organizational culture can be defined according to Schein (1988) as: “the group’s
learned responses to its problems of subsistence in its external environment and its
problems of internal integration”.

In the same line, according to the author, we can affirm that organizational culture
is oriented to satisfy the needs and desires of the staff, because, whether individually
or collectively, they are the most important component of each of the organizations. In
addition, we must add that human talent plays a fundamental role in the achievement
of objectives. The most successful and recognized organizations worldwide achieve
their goals not only with the economic factor but also through the ability, skill, and
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intelligence of each of their employees. This explains the need to not only be satisfied
with having the best employees but with providing them with a pleasant and positive
culture to find the so-called “synergy”.

Likewise, after a thorough study of the different definitions and concepts assigned
to the organizational culture, it can be affirmed that it is usually described by taking into
account common and repetitive terms used by the authors such as values, principles,
traditions, and how it is decided to do each thing, while it is shared by all the members
of the organization, being influenced to a great extent by the use it is given as well as
the customs previously established by the society or the external environment of the
organization.

That is why organizational culture has implications in most situations with three
aspects since, first, we should mention that culture is perceptible, because, as it has
been stated, even though it is an invisible and intangible term, the company’s employ-
ees are capable of experiencing it. Second, it is descriptive, since all those who are
part of the organization are capable of perceiving and describing it, although it does
not guarantee that they will like it. And, finally, it is said that it is shared because
although collaborators, workers, or employees indeed come from different societies
with their own customs that become background, they perform their work in different
areas and levels of the organization; and when they are immersed in the same work
environment, they tend to describe the organizational culture in common and similar
terms.

• Importance of organizational culture:
According toGuerrero and Silva (2017), “it transmits a sense of identity to the employ-
ees of an organization, helps to generate employee commitment, increases the stabil-
ity of the organization as a social system, and provides a frame of reference for
understanding organizational activities and a guide for behavior.”

• Dimensions of organizational culture:
Taking Schein (1988) as a reference, Olmos and Socha (2006) categorize and

classify the dimensions of organizational culture as follows: values, “understood as
the set of principles or qualities considered by the members of an organization, such
as customer service, innovation, among others”; beliefs, “defined as the hypotheses or
considerations held about the business model in the organization which may be true
or false”; climate, “understood as the atmosphere or feelings in the organizational
environment which is visible in the physical part of the place, how employees work,
among others”; norms, “known as the standards or rules that surround the organiza-
tion including how workers should behave”; symbols: “defined as the set of icons,
rituals, and traditions essential to the company, such as the ceremonies held annual-
ly”; and, philosophy, “understood as the established policies and ideologies guiding
organizational actions”.

1.2 Job Satisfaction

According to Palma (2006), job satisfaction is defined as “the relatively stable disposition
or tendency towards work, based on beliefs and values developed from occupational
experience”.
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The author’s theory is supported since job satisfaction is a broad term that goes even
from a deeper perspective and analysis than just the physical facilities or the environment
that can be observed since it also seeks to understand, study and evaluate how the
non-perceptible aspects impact the mood and predisposition to work of the employees.

• Importance of job satisfaction:
According to Duran et al. (2021), “organizations with more satisfied employees tend
to be more effective, focus their work on achieving defined goals, assume a positive
attitude towards life, and integrate into society more healthily. In contrast, when an
employee is dissatisfied with his or her job, he or she shows a negative attitude in his
or her family environment, demonstrating rejection towards activities, responsibilities
at home and with society in general.”

• Dimensions of job satisfaction:
Following Palma (2006), who uses the theory of motivation, discrepancy, and dynam-
ics as a basis, the dimensions of job satisfaction are classified as follows: physical
and/or material conditions, defined as the means that make it easier to carry out daily
activities, also functioning as an indicator of efficiency and performance; labor benefits
and/or remuneration, bonus and/or compensation that employees receive in exchange
for performing their work; administrative policies, degree to which agreements are
made following organizational guidelines or norms, which are oriented to regulate the
interpersonal relationships amongemployees, thus constitutingmeans to achieve goals
or objectives; interpersonal relationships, which respond to the interaction between
employees, but in a company or organization, since when the relationships are posi-
tive, they influence trust and credibility; personal development, a completely healthy
person is motivated mainly by all the needs that must be satisfied and all the activities
that allow him/her to fully develop his/her potential and capacity; task performance,
related to the value and importance that the employee assigns to the daily activities that
he/she carries out in the organization for which he/she works; The relationship with
the authority is the appreciation and value that the employee confers to the relationship
that he/she establishes with his/her direct boss for his/her daily activities.

Different authors through their studies have sought to understand the importance
of developing an adequate organizational culture and how it relates to job satisfaction.
The main objective of this article is to analyze the relationship between organizational
culture and job satisfaction among the employees of Agroindustrias José & Luis
S.A.C., Chepén, 2021. Besides identifying the level of organizational culture and job
satisfaction of employees, it also determines the relationship between the dimensions
of organizational culture and the dimensions of job satisfaction of employees in the
company Agroindustrial José & Luis S.A.C., Chepén, 2021.

2 Materials and Methods

This study was non-experimental because the variables were not manipulated; cross-
sectional because the data were taken at a certain time; and, descriptive-correlational -
non-causal, because the study variables were described with their respective relationship
between them. The research was developed following the inductive, analytical, and sta-
tistical methods. The population consisted of all employees (10 in administrative areas,
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80 in the field, and 20 in packaging) of the Agroindustrial company, working with a con-
venience (non-random) sample since only the field area was accessible. Therefore, the
sample consisted of 80 employees; the data were collected from July 2021 to February
2022. The face-to-face survey technique was used, and the instruments used were: the
questionnaire to measure the organizational culture, which was designed and created by
Olmos and Socha (2006), consisting of 18 items, which seek to measure organizational
culture by classifying it into six dimensions (values, beliefs, climate, norms, symbols,
and philosophy); a questionnaire created by Sonia Palma Carillo (2008) to measure
job satisfaction, which consists of 36 indicators, classifying it into seven dimensions:
physical and/or material conditions, labor and/or remuneration benefits, administrative
policies, interpersonal relationships, personal development, task performance, and rela-
tionship with the authority. The data processing was carried out by using a statistical
program Statistical Package for Social Sciences, starting with the construction of the
database, initially generated in the Excel 2019 spreadsheet. After being analyzed and
debugged, it was exported to the SPSS – version 26; the procedures were executed so that
the information could be shown and ordered through tables and statistical figures, cre-
ating the univariate frequency tables, with their respective statistical figures. Likewise,
bivariate frequency tables were created, considering both study variables, as well as their
respective dimensions, in order to calculate the Spearman’s Rho correlation coefficient
and determine the significance of the statistical hypothesis tests.

3 Results and Discussion

Table 1. Level of organizational culture among the employees of the company Agroindustrias
José & Luis S.A.C

Organizational culture Employees % employees

High 11 14%

Medium 67 84%

Low 2 3%

Total 80 100%

Note. Own Elaboration

Table 1 shows that 67 employees perceive an organizational culture at amedium level,
representing 84% of the total. When analyzing in detail, the employees have medium
levels in four of the six dimensions, except for Symbols, because the organization lacks
the celebration of institutional rites and ceremonies which, in the current competitive
environment and with a notable valuation of people, are vital to developing a sense of
belonging in the employees, as well as to allow them to know the origins and beliefs
that the founders established and the reasons and/or motives that led them to create the
company; as well as the Philosophy dimension, based on the lack of knowledge of the
mission and vision pursued by the company (being also necessary to take into account
that dimension).
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Table 2. Job satisfaction level among the employees of the company Agroindustrias José & Luis
S.A.C.

Job satisfaction Employees % employees

High 11 14%

Medium 69 86%

Low 0 0%

Total 80 100%

Note. Own Elaboration

Regarding the level of job satisfaction, 69 employees perceive a medium level of job
satisfaction accounting for 86% of the total. These results are explained by the uneven
levels of each of the dimensions of job satisfaction, being found dimensions with high
levels such as Physical andMaterial Conditions, since the company has an extensive area
to carry out its activities, providing each employee with their own space where they can
keep their belongings and have the necessary privacy to put on their work uniforms. But,
at the same time, there are low levels in Administrative Policies, explained by the lack of
knowledge, on the part of field employees, of the decisionsmade by themanagement and
how they could be affected or benefited, having a strong perception that their opinion is
not important and that they are there only to obey orders. Finally, there are medium-level
dimensions such as Labor Benefits and/or remuneration, explained by the uneven level
at which employees are rewarded since even when the company pays its employees
correctly, including the overtime they work, they express a desire to receive a higher
remuneration, equivalent to the heavy work they perform during their entire working
hours in the company. Thus, all the aforementioned factors and /or dimensions cause the
level of job satisfaction to be expressed and defined as medium.

Before finding the correlation degree between both variables, it was necessary to
apply the Kolmogorov Smirnov normality test, to identify whether the data had a nor-
mal or non-normal distribution, using SPSS software version 26, indicating that both
variables had a significance greater than 5%. Thus, it was stated that they followed a
normal distribution and the application of Spearman’s Rho coefficient was appropriate.

Finally, the hypothesis test was performed, obtaining the following values:
This table shows the crossing of the research variables; therefore, it is observed that

out of the group of 69 employees who feel medium job satisfaction, 84.1% perceive a
mid-level organizational culture and 13.0% perceive a high-level organizational culture.
Then, out of the remaining employees who feel high job satisfaction, 81.8% perceive
a mid-level organizational culture, and 18.2% perceive a high organizational culture.
Spearman’s Rho correlation coefficient, which measures the relationship between orga-
nizational culture and job satisfaction, was also calculated with a value of 0.233 and
indicates a low and positive relationship between both variables globally. Then, after
observing the p-value of the test (0.037) and less than 0.05, it is determined that the
relationship between both variables is significant. Therefore, it is affirmed that there is
a significant relationship between organizational culture and job satisfaction among the
employees of the company Agroindustrias José & Luis S.A.C., in the year 2021.
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Table 3. Level of organizational culture and job satisfaction among employees of the company
Agroindustrias José & Luis S.A.C.

Organizational culture Level of Job satisfaction Total

High Medium

Low Employees 2 0 2

% 2.9% 0.0% 2.5%

Medium Employees 58 9 67

% 84.1% 81.8% 83.8%

High Employees 9 2 11

% 13.0% 18.2% 13.8%

Total Employees 69 11 80

% 100.0% 100.0% 100.0%

Spearman’s Correlation Coefficient (Rho) = 0.233 p-sig. = 0.037 < 0.05

Note. Own Elaboration

After obtaining the results corresponding to the research, we compared themwith the
results obtained by various authors in previous research studies to discuss the similarities
or differences between them. Thus:

Regarding the specific objective of identifying the level of organizational culture
among the employees of the company Agroindustrias José & Luis S.A.C., Chepén,
2021, Table 1 shows that 67 employees perceive a mid-level organizational culture,
representing 84% of the total. This is because the company has medium levels of culture
in four of its six dimensions, except for the symbols dimension, which is explained
by the lack of institutional ceremonies that are vital for each of the employees to feel
part of the company, and the philosophy dimension, based on the lack of knowledge of
the company’s mission and vision. These results agree, among many aspects, with the
research conducted by Tamayo (2017), who managed to determine that organizational
culture showed a clear dominance in specific scores, starting with those located in the
lower levels with 34.9%, contrasting with the value of 33.9% that was located in the
upper part. This result is explained by the low identification that the employees showwith
the organization, due to the short time that they have been in their job, and is supported
by the theory of Ambrossi and Marconi (2017), who state that “organizational culture is
a set of homogeneous values and behaviors, defined by the organization and that must
be lived intensely by all its members”. It is also stated that “the organizational culture
plays a fundamental role in the motivational processes, from the moment the employee
begins his or her activities in the administrative process he or she performs until he or
she finishes his or her duties” according to Ortiz et al. (2021).

Regarding another specific objective, i.e., to identify the level of Job Satisfaction
among the employees of the company Agroindustrias José & Luis S.A.C., Chepén,
2021, Table 2 shows that 69 employees perceive a medium level of job satisfaction,
representing 86% of the total. These results are explained by the uneven levels of each of
the dimensions of Job Satisfaction, finding dimensions with high levels such as Physical
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and material conditions, but, at the same time, finding dimensions with low levels such
as administrative policies; and dimensions with medium levels such as Labor benefits
and/or remuneration, causing job satisfaction to be categorized as médium. These results
agree, among many aspects, with the results evidenced by Córdoba (2020), since the
author points out that among the respondents, although human andmaterial resources are
increasingly available, the dissatisfaction curve does not decrease but rather increases,
which leads to a higher level of dissatisfaction. These results may be due to the fact
that employees show a notorious dissatisfaction regarding their relationship with their
closest bosses, which is much more noticeable in extractive and/or mining companies.
This is supported by the theory of Duran et al. (2021), which states: “organizations
with more satisfied employees tend to be more effective, focus their work on achieving
defined goals, assume a positive attitude towards life, and integrate into society more
healthily. In contrast, when an employee is dissatisfiedwith his or her job, he or she shows
a negative attitude in his or her family environment, demonstrating rejection towards
activities, responsibilities at home and with society in general.” According to the results
described above, we can state that for the managers and those in charge of leading an
organization such as Agroindustrias José & Luis S.A.C., it is not only important to have
fertile and extensive land as well as an adequate physical environment, but it is much
more important to achieve an optimal level of job satisfaction in each of its employees.
Only in this way, the human talent of the company will be able to give one hundred
percent of their capacity to the service of the company, enhancing the results obtained,
allowing the personal and collective growth of its employees, as well as the fulfillment
of the goals set by the company.

Finally, the general objective was: to analyze the relationship between Organiza-
tional Culture and Job Satisfaction among employees of the company Agroindustrias
José & Luis S.A.C., Chepén, 2021. Then, Table 3 shows that out of the group of 69
employees who perceive a medium job satisfaction, 84.1% perceive a medium-level
organizational culture, and out of the remaining employees who feel high job satis-
faction, 81.8% also perceive a medium-level organizational culture. Spearman’s Rho
correlation coefficient, which measures the relationship between organizational culture
and job satisfaction, was also calculated, showing a value of 0.233 and indicating a
low and positive relationship between both variables overall. Likewise, the significance
value of the test (p-sig. = 0.037) is less than 0.05, which determines that there is a
significant relationship between both variables. Therefore, it is stated that there is a
significant relationship between organizational culture and job satisfaction among the
employees of the company Agroindustrias José & Luis S.A.C., in the year 2021. These
results agree, among many aspects, with Loayza (2018) who states that there is indeed
an impact of organizational culture on job satisfaction at a moderate and positive level
(0.515) with a significance level of 0.000, which meets the condition of being less than
5%, according to Spearman’s scale and demonstrated in the Hypothesis test, under the
application of Kendall’s Tau B statistical method on workers belonging to the Munici-
pality of the province of Puno. In the same sense, Acevedo (2018) through his research
concluded that organizational culture does have a relationship with the job satisfaction of
the company’s operating staff, evidenced by the correlation degree between the variables
determined by Spearman’s Rho with a value of 0.724, also adding that there is a high
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positive relationship, and highlighting aspects such as job stability, which, since it was
only for hours, did not generate a feeling of full job stability for the worker, as he/she
would like it to be, leading to a certain degree of indecision in them.

4 Conclusion

Through the analysis carried out in this research, as well as its subsequent support by var-
ious authors and theories mentioned, it was concluded firstly that there is a significant
relationship between organizational culture and job satisfaction, supported by Spear-
man’s rho with a value of 0.233 and a p-sig. 0.037 < 0.05 among the employees of the
company Agroindustrias José & Luis S.A.C., Chepén, 2021. With this result, we can
affirm that the organizational culture in the company plays a preponderant role and that
the adequate management of this could lead to a high level of job satisfaction among all
employees. This is due to the importance that employees assign to culture since even
without knowing the term very well, they perceive it, feel it, and appreciate it in the
same way, being a fundamental pillar where the company must work to improve since
the more care, work, and importance are assigned to it by the area in charge of the orga-
nization such as the “Human Resources area”, optimal results will be obtained in the
mid-term through the implementation, development, and consolidation of personal and
labor well-being, individually and collectively, for its employees. In short, a high level
of job satisfaction will be obtained. We must remember that one of the first lessons that
a professional in Administration receives is the valuation not only for what can be seen,
but much more for what is not observed, but perceived, understanding that an internal
employee of the organization is a different world, each one of them with their qualities,
abilities, intelligence and different contributions, with different motivations but gathered
under the same objective, i. e. to contribute to the achievement of goals and growth of
the company in exchange for an adequate economic and non-economic valuation, which
allows him/her to develop as a person. That is why we must remember a very important
phrase within Administration, “administration is science, but at the same time, it is art”,
emphasizing the complexity of guiding human groups, unifying efforts, and assigning
to each one of them their corresponding place, as well as the pertinent valuation, being
this the fundamental role of an Administration professional.

As a second conclusion, we can affirm that the level of organizational culture among
employees is medium, with a percentage of 84%, in the company Agroindustrias José &
Luis S.A.C., Chepén, 2021, allowing us to affirm that there is still a lot of work to be
done by the company to consolidate its own identity, the one that differentiates it from
the existing competing companies in the province of Chepén since to achieve not only
economic growth but also socially responsible with the community, it is necessary to
have the best human talent existing in the labor market, understanding that it contributes
and plays a fundamental role in the achievement of the objectives. There are many
cases around the world, where the largest, most successful organizations, recognized for
their extensive growth and improvement prospects, have achieved their goals not only
with heavy investments of economic capital or with the acquisition of technological
resources and huge facilities with great amenities, but really through the ability, skill, and
intelligence of all their employees, being there a turning point and where the need to not
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only be satisfied with having the best employees and the most outstanding professionals
in the workplace is explained, but it is necessary to provide them with a pleasant culture,
that they feel like their own, to motivate them, invite them to work as a team positively,
thus finding the so-called “synergy”; but above all achieving the consolidation of the
culture so that it can endure over time and become considered as a “strong organizational
culture”, which is not influenced over time, but especially that the values and beliefs
with which the company was constituted may never be forgotten over the years.

Finally, as a last conclusion, the level of Job Satisfaction among employees is
medium, with a percentage of 86%, in the company Agroindustrias José & Luis S.A.C.,
Chepén, 2021, affirming through the results that as with the organizational culture, there
is also much work to be done to obtain a notorious job satisfaction in every employee
in the company. Adequate management of the “Human Resources area” is required to
identify those factors that have a direct impact on the feelings and perception of employ-
ees, since the aforementioned area has the arduous task of managing the human talent of
the organization, also understanding that it is not a job to be developed in isolation, but
on the contrary, it must have the support of the top management in the organizational
structure such as middle managers and general managers.

This joint work is necessary because it must be taken into account that to achieve
sustainable, continuous, and constant growth over time, it is not only necessary to have
large extensions of fertile land and/or to be located in a purely commercial area with
tough competition. Because, although they are indeed factors to be taken into account for
the development of daily activities, they are not everything. On the contrary, according
to the different studies carried out and what was stated in the research described above,
it assumes a much more primordial value if it is possible to enhance and optimize the
satisfaction felt by the company’s employees, ensuring that each of the peopleworking in
the company shows an adequate sense of belonging, emphasizing that, for managers and
those in charge of leading an organization such as Agroindustrias José & Luis S.A.C., it
is not only important to have fertile and extensive lands as well as an adequate physical
environment, but it is muchmore important to achieve an optimal level of job satisfaction
in each of its employees. Only in this way, the human talent of the company will be able
to give one hundred percent of their capacity to serve the company, enhancing the results
obtained, allowing the personal and collective growth of its employees as well as the
fulfillment of the goals set by the company.
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Abstract. This research is based on determining the relationship between the
variables, administrative management, and labor disputes, in the District Munic-
ipality of Cochorco, 2021, being this one of the main issues of great importance
for public and private entities. An extensive exploration of different sources has
been carried out. This information has been studied and correlated to answer the
objective. The methodology of this research follows a correlational type, quan-
titative approach, and non-experimental design. To obtain the data, instruments
such as the questionnaire were used, presented to Cronbach’s Alpha Statistic. To
measure the reliability value for AdministrativeManagement, a value of 0.901was
obtained and for labor disputes a value of 0.771. Among the results obtained, it
was found that administrative management and labor disputes have a significance
level of 0.135. This indicates that it is greater than 0.05, which means that there is
no direct correlation between these two variables. This is a low-degree relationship
with a coefficient of 0.241. In conclusion, the research hypothesis, that there is a
low degree of direct relationship between administrative management and labor
disputes in the District Municipality of Cochorco, 2021, was analyzed and proved.

Keywords: Administrative management · Labor disputes · Dimensions ·
Intrapersonal · And interpersonal

1 Introduction

Through observation, it can be seen that administrative management and labor disputes
are key elements for public and private entities to be able to direct their work and
operations through excellent administrative management, centered on rules, policies,
and moral principles. Therefore, the organization must suitably manage resources to
achieve the goals set.

Administrative management is a fundamental element within labor organization for
the development of management, achieving a corporate strategy that is solid and prof-
itable through the use of people and resources. It is also noted that some of the munic-
ipalities do not acquire tools that meet modern requirements (Santana Mañay 2016).
On the other hand, administrative management in a company considers the connection
and proper governance of the organization towards the fulfillment of the objectives set
(Quintero Caicedo and Sotomayor Sellan 2018). Administrative management is defined
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as an administrative process with seven elements: research, planning, control, coordina-
tion, organization, foresight, and command (Flores Orozco 2015). To analyze the level
of administrative management, dimension tools with administrative approach, manage-
ment level, use of operations research, and decision making are used to determine the
use of operational research (Pacheco et al. 2018). On the other hand, every organization
must have adequate administrative management and obtain good competitiveness with
the most efficient and effective collaborators. Good administrative management depends
on the level of competitiveness of the collaborators who make the organization more
competitive (Chaca Oliveros and Rivera Quispe 2018). A study determined that the bet-
ter the administrative management, the better the internal control within the organization
(Meneses Paucar 2019).

Regarding labor disputes, it is concluded that the cause of conflicts is poor commu-
nication, lack of recognition, and demotivation, negatively influencing the work perfor-
mance level, affecting the attitudes to solve problems, separating into intrapersonal and
extra-personal conflicts (Cuba Panduro 2020). Likewise, it is important to first study
each situation and circumstance in which a conflict occurs or is caused, and in which
strategies designed according to the type of conflict generatedmust be applied tomanage
it properly, to reach a negotiable agreement between both parties involved (Pallas Guiral
2013). On the other hand, it is concluded that alternative strategies for conflict resolution
should be used, such as dialogue and appropriate negotiation that benefit both parties
(Cordon Padilla 2013). It is said that having a good leadership trained and enriched in
knowledge is a great useful and indispensable tool to be able to manage an organiza-
tion where leaders serve to contribute to solving labor disputes and problems in a short
period. That is why it is suggested to often strengthen communication and trust among
collaborators to improve and obtain a good working environment (Dominguez 2015). A
study evaluated the relationship between training and labor disputes in the public entity
DREI, Ica, where it is indicated that training is a tool through which short-term objec-
tives are established and applied in an organized way, benefiting collaborators and the
organization. It also states that a dispute is a verbal confrontation between two or more
people (Hernández Tapullima 2019). A research report shows that labor disputes are
unavoidable and affect several variables, such as workers’ performance, causing lower
performance and making it difficult to meet objectives and goals (Avila Huancaya and
Vivar Retuerto 2021).

This summarized bibliographic review informs us that labor disputes affect in some
way different variables, such as the administrativemanagement of an organization, harm-
ing or delaying the objectives and goals of that entity. That is why the following research
question arises: What is the relationship between administrative management and labor
disputes in the District Municipality of Cochorco, 2021? The objective of this study is to
analyze the relationship between administrative management and labor disputes in the
District Municipality of Cochorco, 2021. This research was carried out to understand
the importance of administrative management and its relationship with labor disputes
in the District Municipality of Cochorco. A thesis report showed that there is a high
level of positive relationship (r= 0.687) between administrative management and labor
productivity with the administrative collaborators of the District Municipality of José
Leonardo Ortiz, Lambayeque (León Cachay, 2020). It is also said that administrative
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management has a significant impact on labor disputes, since the lack of strategies for
the management of such disputes within the organization may affect the achievement
of objectives, causing an imbalance in the labor relationship (Bullón Ingaroca 2017).
Therefore, the administrative management is in the hands of the executives who are in
charge of each operation of the organization, such as: elaborating training programs for
the personnel and proposing and implementing improvements in personnel management
policies (González Rodríguez et al. 2020). On the other hand, it is stated that a variety
of labor disputes occur in different areas of the organization, so the use of conflict res-
olution strategies is very important for the proper management to achieve the internal
and external wellbeing of the organization. (Rodriguez 2014).

In order to have a better understanding of the research, the main basic concepts were
investigated and examined.

Administrative management: this is defined as a set of coordinated activities and
processes to run an organization and achieve the fulfillment of its objectives (Fayol
2016). In other words, it is a model that defines the administrative act, which is made up
of 4 dimensions, namely:

Planning: visualizing the future and outlining the action program that allows the
organization to obtain and devote resources to achieve its objectives. There are two types
of plans: one-time plans and permanent plans; the former is made up of the proposed
programs and projects and the latter of the policies, procedures, and rules. In addition,
it is indicated that at this stage the bases that will serve as a guide for the other activities
and actions to be carried out are determined.

Organize: Building the material and social structure of the company, establishing
objectives and plans. The organization process has several stages: Description of the
work to be done; Division of work; Coordination of work; Departmentalization or
organizational structure; Monitoring and reorganization.

Management: Guiding and orienting the personnel. It arises from management,
which is related to action, to implementation, and has a lot to do with people.

Control: Verifying that everything happens according to the established rules and
given orders. As an administrative function, it is a process that ensures that the purposes
and policies of a company are fulfilled and that the resources available for this are being
properly managed in terms of effectiveness and efficiency.

According to what has been investigated, it can be said that having good administra-
tive management by adequately using the strategies helps the organization to maintain
a good working environment since it is fundamental to work together so as to achieve
the objectives of the organization.

Labor disputes: It is defined as a confrontation between members of the organization
that may be generated by several factors, causing disunity and the non-compliance of
the activities as a whole. (Territorial 2019) points out that there is a variety of conflicts,
which can directly affect the organization, but according to the most involved parties
they would include:

Intrapersonal: this type of conflict is found in the person him/herself. The cause is
because it arises from a direct contradiction in the way he/she thinks or feels.
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Interpersonal: this type of conflict affects several people in the organization and is
caused by different values, interests, beliefs, norms, and lack of communication and
empathy.

2 Materials and Methons

In order to carry out this research, a non-experimental quantitativemethodological design
was used, because it seeks to analyze the variables without manipulating them. It is
correlational because it seeks and analyzes the relationship between the two variables
studied; transversal, since the data collection will be carried out at a certain time during
the development of the study.

The population of this study is made up of the administrative workers of the District
Municipality of Cochorco, 2021, of which an average of 45 collaborators belong to it,
with a probabilistic sampling of 40 administrative workers.

As an instrument, the questionnaire was applied to the Administrative Management
variable, distributed in four dimensions: planning, organization, direction, and control,
on an ordinal Likert-type scale. This instrument has already been applied to measure
administrative management in companies, with a high level of validity and consistency
with the professional academic school of Administration, published in Google Scholar
(Martin 2018). For the labor disputes variable, a questionnaire was applied, divided into
two dimensions: Intrapersonal and interpersonal, on an ordinal Likert-type scale. This
instrument was applied to measure the level of labor disputes in an organization, from
the School of Administration, published in Google Scholar (Bullón Ingaroca 2017).

After obtaining the information, we proceeded to prepare the collection instruments
to be applied through digital media, using the Google Forms platform. The data collected
were tabulated and analyzed, using Microsoft Excel and SPSS, to be included in this
report.

3 Results

In the results, after collecting the information, we proceeded to determine the level of
administrative management and labor conflicts in the District Municipality of Cochorco,
according to the administrative personnel surveyed.

Table 1 shows that the administrativeworkers of theMunicipalitywhowere surveyed
with respect to the variable Administrative Management is low with a percentage of
2.50%, followed by 40% who consider it a medium level and 57.50% a high level.

Table 2 it can be observed that 12.50% of the workers consider that the labor conflicts
variable of the Municipality is at a low level, followed by 67.50% at a medium level and
20% at a high level.

The findings of the study and interpretation of results and the hypothesis test are
described narratively. To carry out the hypothesis test, the Pearson Correlation test was
used, obtaining the following results.
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Table 1. Level of the variable administrative management of the District Municipality of
Cochorco 2021.

Level Frequency Porcentaje

Low 1.0 2.5

Medium 16.0 40

High 23.0 57.5

Total 40.0 100

Source: Own elaboration.

Table 2. Level of the variable labor conflicts of the District Municipality of Cochorco 2021.

Level Frequency Percentage

Low 5.0 12.5

Medium 27.0 67.5

High 8.0 20

Total 40.0 100

Source: Own elaboration.

General Hypothesis Test:
HO: Administrative management has a significant impact on labor disputes according
to the administrative personnel of the District Municipality of Cochorco.

H1: Administrative management does not have a significant impact on labor disputes
according to the administrative personnel of the District Municipality of Cochorco.

Table 3. Correlation of the administrative management variable with the labor disputes variable

V1 Administrative
management

V2 Labor disputes

V1 Administrative
management

Pearson correlation 1 0.241

Sig. (bilateral) 0.135

N 40 40

V2 Labor disputes Pearson correlation 0.241 1

Sig. (bilateral) 0.135

N 40 40

Source: Own elaboration.

Table 3 shows that the significance level is 0.135,which is greater than 0.05, i.e., there
is no direct correlation between these two variables. This is a low-degree relationship,
with a coefficient of 0.241. Subsequently, the specific hypothesis of the study, that there
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is a low degree of direct relationship between administrative management and labor
disputes in the District Municipality of Cochorco, 2021, was analyzed and proved.

The Pearson correlation test was used to evaluate the correlation between the dimen-
sions (planning, organization, direction, and control) of administrative management and
the labor disputes variable, considering a confidence level of 95% and a significance
level of 0.05.

Specific hypothesis test:
HO: The dimensions of administrative management have a significant impact on

labor disputes according to the administrative personnel of the District Municipality of
Cochorco.

H1: The dimensions of administrative management do not have a significant impact
on labor disputes according to the administrative personnel of the District Municipality
of Cochorco.

Table 4. Correlation between the planning dimension and the labor disputes variable.

D1 Planning V2 Labor disputes

D1 Planning Pearson Correlation 1 0.236

Sig. (bilateral) 0.143

N 40 40

V2 Labor disputes Pearson Correlation 0.236 1

Sig. (bilateral) 0.143

N 40 40

Source: Own elaboration.

Table 4 shows that the significance level is 0.143, which is greater than 0.05, indicat-
ing that there is no relationship between the planning dimension and the labor disputes
variable. This is a low-degree correlation because it represents a correlation of 0.236.

Table 5. Correlation of the organization dimension and the labor disputes variable.

D2 Organization V2 Labor disputes

D2 Organization Pearson Correlation 1 0.195

Sig. (bilateral) 0.227

N 40 40

V2 Labor disputes Pearson Correlation 0.195 1

Sig. (bilateral) 0.227

N 40 40

Source: Own elaboration.
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Table 5 shows that the significance level is 0.227, which is greater than 0.05, indi-
cating that there is no relationship between the organization dimension and the labor
disputes variable. This is a very low-degree correlation because it represents a correlation
of 0.195.

Table 6. Correlation of the direction dimension and the labor disputes variable.

D3 Direction V2 Labor disputes

D3 Direction Pearson Correlation 1 0.093

Sig. (bilateral) 0.566

N 40 40

V2 Labor disputes Pearson Correlation 0.093 1

Sig. (bilateral) 0.566

N 40 40

Source: Own elaboration.

Table 6 shows that the significance level is 0.556, which is greater than 0.05, indicat-
ing that there is no relationship between the direction dimension and the labor disputes
variable. This is a very low-degree correlation because it represents a correlation of
0.093.

Table 7. Correlation of the control dimension and the labor disputes variable.

D4 Control V2 Labor disputes

D4 Control Pearson Correlation 1 0.240

Sig. (bilateral) 0.136

N 40 40

V2 Labor disputes Pearson Correlation 0.240 1

Sig. (bilateral) 0.136

N 40 40

Source: Own elaboration.

Table 7 shows that the significance level is 0.136, which is greater than 0.05, indi-
cating that there is no relationship between the control dimension and the labor disputes
variable. This is a low-degree correlation because it represents a correlation of 0.240.

After analyzing the results, it can be affirmed that there is no relationship between
AdministrativeManagement and LaborDisputes. Therefore, the degree of relationship is
low, rejecting the null hypothesis and accepting the alternative hypothesis in the District
Municipality of Cochorco, 2021.
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4 Discussion

From the studies found and the results of the analysis concerning the general objective,
it was found that there is no direct correlation between the variables: administrative
management and labor disputes. The level of significance is 0.135 and the correlation
coefficient is 0.241, with a low degree of direct relationship between the variables men-
tioned, thus proving the research hypothesis, rejecting the null hypothesis and accepting
the alternative hypothesis, a result that does not agree with research by Bullón Ingaroca
(2017) where it is observed that the variables, administrative management and labor
disputes, have a high significance value, i.e. the significance test level is less than 0.05,
showing that labor disputes are associated with administrative management.

On the other hand, regarding the results obtained for the first specific objective, it
was identified that the level of administrative management is high according to 57.50%
of workers. Likewise, the results of the level of each dimension of administrative man-
agement were obtained: Planning 70%, organization 77.50%, direction 65%, and con-
trol 32%. Each dimension resulted in a high level of good administrative management.
Therefore, Veliz Valencia (2020), in his research conducted in a municipality, concluded
that good administrative management is due to good internal communication within the
organization.

Second specific objective: the level of labor disputeswas determined. Itwas identified
that it is at a medium level according to 67.50% of workers. The level of each dimension
of labor disputes was determined: Intrapersonal 65% and Interpersonal 57.50%. Each
dimension resulted in a medium level concerning labor disputes. Bullón Ingaroca (2017)
in his study concerning the incidence in labor disputes in the District Municipality
CoronelGregorioAlbarracínLanchipa, 2016, found that labor disputes have a prevalence
of 50%, and points out that good and proper management such as communication leads
to more positive results, avoiding problematic situations, and reaching goals more easily.

Third specific objective: the correlation between each dimension of administrative
management and the labor disputes variable was evaluated. After analyzing the data,
it was determined that there is no relationship between the planning dimension and
the labor disputes variable, with a significance level of 0.143 and a low degree (Rho =
0.236). It was also found that there is no relationship between the organization dimension
and the labor disputes variable, where the significance level is 0.227 and has a very low
degree (Rho = 0.195). Likewise, it was confirmed that there is no relationship between
the direction dimension and the labor disputes variable, where the significance level is
0.556 and has a very low degree (Rho = 0.093). Similarly, it was affirmed that there is
no relationship between the control dimension and the labor disputes variable where the
significance level is 0.136 and has a lowdegree (Rho= 0.240), a result that does not agree
with the research conducted by Caruajulca Quispe (2019), where it was found that the
dimensions studied have a significance of less than 0.05, meaning that the dimensions of
administrative management have a significant influence on labor disputes in the special
project Sierra Centro Sur, Ayacucho.

According to the results obtained from the administrative workers of the District
Municipality of Cochorco, it became evident that administrative management and labor
disputes have a low degree of relationship. Thus, it is considered that there is no direct
relationship between these two variables.
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5 Conclusions

This research shows that there is no direct relationship between administrative man-
agement and labor disputes in the District Municipality of Cochorco, 2021, with a
significance level of 0.135 and a correlation coefficient of 0.241, as a result.

First specific objective: the level of each dimension of the Administrative Manage-
ment variable was determined, according to the administrative personnel of the District
Municipality of Cochorco, 2021, which showed that in each dimension a high level of
administrative management was obtained: planning 70%, organization 77.50%, direc-
tion 65% and control 32%. Therefore, it was concluded that in the District Municipality
of Cochorco there is a high level of administrative management.

Second specific objective: the level of each dimension of the labor disputes variable in
theDistrictMunicipality of Cochorco, 2021was determined, obtaining as a result in each
dimension: intrapersonal 65% and interpersonal 57.50%. Therefore, it was determined
that in the District Municipality of Cochorco, 2021, there is a medium level regarding
the labor disputes variable.

Third specific objective: to establish the correlation between the dimensions (plan-
ning, organization, direction, and control) of administrative management and the labor
disputes variable. According to the administrative personnel of the District Municipal-
ity of Cochorco, 2021, it was determined that in each of them there is a low degree of
correlation: planning dimension (Rho= 0.236), organization dimension (Rho= 0.195),
direction dimension (Rho = 0.093), control dimension (Rho = 0.240).
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Abstract. The purpose of this research was to establish whether Burnout Syn-
drome influences the job performance of teachers of the IESPP Indoamérica (Pub-
lic Higher Education Pedagogical Institute “Indoamerica”), Trujillo 2019. The
population included 70 teachers and a sample of 52, obtained through a random
probability sampling. The type of research was predictive because it was aimed at
testing whether the ordinal logistic regression model of job performance is likely
to be explained by Burnout Syndrome. The technique used was the application of
the test, which collected information on Burnout Syndrome and job performance,
from the perception of the teachers surveyed, through theMaslach Burnout Inven-
tory and the Rosana Choy Vessoni Teacher Referential Inventory, both adapted.
Finally, Burnout Syndrome has an inverse influence on the job performance of the
teachers surveyed.

Keywords: Influence · Burnout syndrome · Job performance

1 Introduction

Burnout syndrome is a latent phenomenon in different spaces and organizations in Latin
America and with more notorious manifestations in educational institutions. Thus, in
Mexico, in Basic Education, a considerable number of teachers experience difficulties
with their students. These interactions show stressed teachers with deficits in their job
performance (Rodríguez et al. 2017). In Ecuador, Higher Education teachers with more
than ten years of service show some symptoms of Burnout syndrome, which reveal frus-
tration and that they feel forced to perform their role with their students and colleagues
at the university (Rivera et al. 2018). Similarly, in Quito, teachers perceive job perfor-
mance evaluation as a threat. Moreover, they are in disagreement with the way they are
evaluated. This situation causes poor internal communication among the members of
the educational community. Undoubtedly, this creates the scenario and conditions for
Burnout Syndrome (Tenorio, 2017).

At the national level, specifically in Arequipa, Burnout syndrome impacts with a
higher expansive and moderate incidence among male teachers, 93.7% (119), compared
to 91.5% (97) among female teachers. However, in severity it is inverted, 7.5% (8) for
female teachers, versus 6.3% (8) for male teachers (Arias and Jiménez, 2013). On the
other hand, in Lima, when emotional intelligence increases or decreases, this is reflected
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in job performance, in the different areas of productivity: it increases production in those
who have greater control, self-knowledge, self-motivation, or others; and, decreases
whenworkers do not have these skills. This coincideswith the effects caused byBurnout,
regarding emotional exhaustion, depersonalization, or personal fulfillment (Orué-Arias,
2012).

In the local context, in the Unidad de Gestion Educative N° 02 (Education Manage-
mentUnit N° 02) of “La Esperanza”, district of Trujillo, job performance is disturbed due
to workers’ dissatisfaction, which is aggravated by an overload of work, job insecurity
and lack of leisure activities. Consequently, Burnout Syndrome is severe in specialists,
managers, and coordinators; and, moderate in office workers (Zavaleta, 2016).

In the teaching community of the Instituto de Educación Superior Pedagógico
Público Indoamérica (IESPPI), there is evidence of Burnout Syndrome symptoms and
an occurrence in their job performance, leaving an opportunity for cause and effect
between them. In Burnout Syndrome, regarding the Emotional Exhaustion dimension,
most trainers feel tired whenworkingwith their colleagues, others experience feelings of
frustration and extreme situations at work. In the Depersonalization aspect, some teach-
ers generally treat others harshly; students are in their second order and feel victimized
by the academic results. To conclude this analysis with the Personal dimension, few
trainers demonstrate positive influence on their colleagues and students, express energy
and joy in the classroom, or assume that valuable things are achieved at work.

Concerning job performance, in terms of Academic Preparation, the explanation
given by the teachers is not clear to their students and, at the same time, they receive
information that is not updated. In Teaching Skills, interaction with students is not
frequent; only sometimes, teachers provide feedback with a regression to fill gaps or
explain them. In the Teacher-Student aspect, teachers are not very open to answering
their students’ questions, or sometimes they do not have self-control in response to the
questions and concerns. Finally, in Pedagogical Norms, the communication of evaluation
instruments, criteria, products, and results is not timely.

In this context, the following question was formulated: What is the influence of
Burnout Syndrome on the job performance of the teachers of the Instituto de Educación
Superior Pedagógico Público Indoamérica, Trujillo, 2019?

Likewise, the central hypothesiswas the following:Burnout Syndrome has an inverse
influence on the job performance of the teachers of the Instituto de Educación Superior
Pedagógico Público Indoamérica, Trujillo, 2019.

On the other hand, the general objective of this study was to establish whether
Burnout Syndrome influences the job performance of the teachers of the Instituto de
Educación Superior Pedagógico Público Indoamérica, Trujillo, 2019.

Furthermore, the specific planned and guiding objectiveswere as follows: a) To deter-
mine the influence of Burnout Syndrome on the Academic Preparation dimension in the
subjects surveyed; b) to determine the influence of Burnout Syndrome on the Teaching
Skills dimension in the subjects surveyed; c) to determine the influence of Burnout Syn-
drome on the Teacher-Student Relationship dimension in the subjects surveyed; and, d)
to determine the influence of Burnout Syndrome on the Pedagogical Norms dimension
in the subjects surveyed.



Job Satisfaction in Teacher Training 393

In this research, the model of job resources and demands proposed by (Demerouti,
Bakker, Nachreiner, and Schaufeli, 2001) has been assumed as a construct to interpret,
explain, and potentially predict Burnout Syndrome. From this model, contexts are clas-
sified into two categories: labor resources and labor demands. Thus, if the physical,
psychological, social, and organizational components involve physiological costs and
sustained efforts of theworker, it becomes a labor demand.On the contrary, if they reduce
them and allow the achievement of task objectives, then they become labor resources.
This construct is based on four postulates: first, the construct applies to all work environ-
ments and all professions and occupations; second, the impairment of the motivational
process reflects work demands and resources; third, there are interactions between work
resources and demands; and, fourth, inverse causal relationships are likely to decrease
or increase the distance to Burnout Syndrome.

Consequently, Burnout Syndrome is a continuous process of emotional exhaustion,
hostility to others, and negative attitudes toward oneself, as a product of work overload
(Al-Asadi, and others, 2018; Pinel, Pérez and Carrión, 2019 and Castillo, 2000). Simi-
larly, in teachers, it can be perceived as emotional exhaustion, depersonalization, and a
feeling of personal accomplishment. Emotional exhaustion is expressed in the absence of
resources to face a situation or challenge; depersonalization, insensitive attitudes toward
others; and, a feeling of personal accomplishment, a set of negative responses to oneself,
as a result of work pressure. The teacher avoids interpersonal relationships.

In this study, job performance is interpreted in the theoretical line of the organiza-
tional field by Chiavenato. The organizational field is understood as the area of human
knowledge; it responds to the environment and differential features of the company.
From this perspective, an organization depends on its contingencies and situations, and,
likewise, on the position adopted for decisions and operations. In addition, it is impacted
by the environmental context: intellectual capital and core business. In this framework,
job performance is defined as a set of competencies for the objectives of the company.
In this sense, intellectual wealth and intrinsic value are attributed to them, a fundamen-
tal structure for the success of the organization. This situation is understood from two
principles: a) Human capital is a convergence of talent, behavior, and organization; b)
If internal changes are greater than external changes, the company would be successful;
otherwise, obsolete (Chiavenato, 2009).

Therefore, from the above context, job performance is a complex behavior, focused
on the achievement of goals and organizational human capital, and inherent to the
position (Chiavenato, 2009; Vallejos, 2016; and Rodríguez, K. and Lechuga, 2019).

By extension, in the field of higher education, there are four dimensions or opera-
tional spaces for teachers: academic preparation, teaching skills, teacher-student rela-
tionship, and pedagogical norms. Academic preparation or professional teaching com-
petence implies the possibility of activating students’ knowledge to successfully face
the challenges of their future professional careers (Mas, 2011). Teaching skills are spe-
cific processes aimed at generating individual and group learning (Zabalza, 2003). The
teacher-student relationship is the interaction, during the teaching-learning process, in a
common scenario: the classroom (Quiroz, and Franco, 2019). And, pedagogical norms,
are the closing or evaluation dimension, where the teacher verifies the achievement of
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learning, collects information, and communicates the results, under a protocol and ped-
agogical norms, whose function is not to control, but to motivate learning (Moreno,
2018).

2 Materials and Methods

In this study, the population consisted of 70 teachers from the Instituto de Educación
Superior Pedagógico Público Indoamérica, Trujillo, 2019, a province belonging to the
La Libertad Region, in Peru, where teachers are predominantly hired over appointed.
Likewise, the appointed teachers are older adults between 48 and 69 years old versus
young hired teachers, with an average age of 35 years old.

In this research, the calculated sample size was 52 active teachers of the Instituto de
Educación Superior Pedagógico Público Indoamérica, in 2019, which was calculated by
the algorithmof finite populations. Likewise, the sampling usedwas simple probabilistic,
because, on the one hand, the sample was calculated by finite populations, and, on the
other hand, the selection of subjects was done by simple randomization, using the lottery
technique.

The technique used to measure Burnout Syndrome and job performance among the
teachers under study was the application of the test.

Two measurement instruments were used in this study. First, the Maslach Inventory
(2004), adapted by Cristina Ysabel Chumpitazi Torres, whose purpose was to measure
the level of Burnout syndrome or professional exhaustion in teachers of the IESPP
Indoamérica, in 2019, in three dimensions: Emotional Exhaustion, Depersonalization,
and Personal Accomplishment. The second instrument was the Rosana Choy Vessoni
Teacher Referential Inventory (2017), adapted by Cristina Ysabel Chumpitazi Torres, in
order to measure job performance in four dimensions: Academic Preparation, Teaching
Skills, Teacher-Student Relationship, and Pedagogical Standards.

The validity of the Leiter and Maslach Inventory (Leiter and Maslach, 2004) was
carried out using the expert judgment technique, with the V-Aiken test in two stages: in
the first stage, items 5 and 8 were observed with values of 0.80 and 0.60, associated with
a p-value of 0.156 and 0.312 (Appendix 6); however, the reliability results were 0.887
in the first stage and 0.928 in the second stage.

Likewise, the validity of the Teacher Referential Inventory (2019) was carried out
through the technique of expert judgments, with the V-Aiken test in two stages: in the
first stage, items 7 and 15 were observed with values of 0.80 and item 0.60, associated
with a p-value of 0.156 and 0.312 (Annex 8); however, the reliability results were 0.642
in the first stage and 0.978 in the second stage.

For data analysis, simple frequency tables and graphs were used, as well as con-
tingency tables and graphs or crosstabs. Likewise, the influence or association was
established through the ordinal logistic regression model of job performance, after
confirmation of the Smirnov test for normality.

The steps in this study were: a) application of both inventories to the 52 teachers
considered as the study sample; b) organization of the data collected in a data matrix; c)
preparation and interpretation of tables and graphs according to the objectives; d) testing
the hypothesis through the ordinal logistic regression model of job performance.
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The hypothesis testing was performed with the following ritual: 1) statistical hypoth-
esis formulation; 2) test normality (Sample distribution); 3) determination of predic-
tion (Endogenous variable: the probability of being explained); 4) model adjustment
(Improve adjustment method); 5) goodness-of-fit application (Correlation discard); 6)
pseudo R-squared (Percentage influence); 7) parameter estimation (Inverse influence);
and, 8) testing for parallel line (Ordinal logistic regression model).

3 Results and Discussion

3.1 Results

In this research, the most significant results regarding the purposes and hypotheses are
expressed in the following tables:

Table 1. Pseudo R-squared of the job performance model

Cox and Snell* ,767

Nagelkerke* ,883

McFadden* ,717

Note. * Logit link function.Developed byCristina Isabel
Chumpitazi Torres

In Table 1, the R2 values obtained are significant or respectable for the variability
explained by the job performance model (> 0.7). Likewise, Nagelkerke estimates an
88.3% influence of Burnout Syndrome.

Table 2. Pseudo R-squared of the academic preparation model

Cox and Snell* ,682

Nagelkerke* ,787

McFadden* ,569

Note. * Logit link function.Developed byCristina Isabel
Chumpitazi Torres

In Table 2, the R2 values obtained are significant or respectable for the variability
explained by the academic preparation model (> 0.7). Likewise, Nagelkerke estimates
a 78.7% influence of Burnout Syndrome.
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Table 3. Pseudo R-squared of the teaching skills model

Cox and Snell* ,697

Nagelkerke* ,806

McFadden* ,596

Note. * Logit link function. Developed By Cristina
Isabel Chumpitazi Torres

In Table 3, the R2 values obtained are significant or respectable for the variability
explained by the teaching skillsmodel (> 0.7). Likewise, Nagelkerke estimates an 83.5%
influence of Burnout Syndrome.

Table 4. Pseudo R-squared of the teacher-student relationship model.

Cox and Snell* ,676

Nagelkerke* ,785

McFadden* ,572

Note. * Logit link function.Developed byCristina Isabel
Chumpitazi Torres

In Table 4, the R2 values obtained are significant or respectable for the variabil-
ity explained by the teacher-student relationship model (> 0.7). Likewise, Nagelkerke
estimates an 80.6% influence of Burnout Syndrome.

Table 5. Pseudo R-squared of the pedagogical norms model

Cox and Snell* ,721

Nagelkerke* ,835

McFadden* ,641

In Table 5, the R2 values obtained are significant or respectable for the variability
explained by the pedagogical norms model (> 0.7). Likewise, Nagelkerke estimates a
78.5% influence of Burnout syndrome.

3.2 Discussion

After performing an exhaustive analysis of the data collected on Burnout Syndrome
and job performance, in the inventory of (Leiter and Maslach, 2004) and the teacher
referential inventory, adapted by Chumpitazi (2019), an inverse influence was detected
between Burnout Syndrome and job performance, extending to the dimensions of vari-
able 2, endogenous or criterion, which shows significant influences in each of them, in
teachers of the Instituto de Educación Superior Pedagógico Público Indoamérica.
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This research is framed within a quantitative approach, as it assesses Burnout Syn-
drome and job performance in frequency ranges, organized in ordinal scales, which
were collected in valid and reliable inventories, i. e., adapted, under the requirement of
statistical quality controls (Garcia, 2017).

On the other hand, a criterion to be taken into account, when cited as background, in
future studies, is to examine that this is a study sample with a non-normal distribution.
In this context, conclusions will be extended to the population and the corresponding
background.

A significant result consisted in confirming the inverse influence of Burnout Syn-
drome on the job performance of the surveyed teachers, expressed in the final adjustment
model (Sig.= 0.000); where it is evident that the Job Performancemodel with the exoge-
nous variableBurnout Syndrome improves the adjustmentmethod. Likewise, it is evident
that Burnout Syndrome has an inverse influence on the dimensions of Job Performance.
Thus, the finding of the inverse influence of Burnout Syndrome on the Academic Prepa-
ration dimension was recorded in the final adjustment model (Sig. = 0.000); Burnout
Syndrome on the Teaching Skills dimension, recorded in the final adjustmentmodel (Sig.
= 0.000); Burnout Syndrome on the Teacher-Student Relationship dimension, recorded
in the final adjustment model (Sig.= 0.000); and, Burnout Syndrome on the Pedagogical
Norms dimension, recorded on the final adjustment model (Sig. = 0.000).

The strongest inverse influence between Burnout Syndrome and Job Performance
reaches an estimated R2 of Nagelkerke (,883). This would imply that the exogenous
variable, Burnout Syndrome, used in the regression model only explains 88.3% of Job
Performance. This finding is similar to that found byRivera, Segarra, andGiler (2018), in
Ecuador, where the length of service of teachers is directly proportional to Burnout Syn-
drome; however, it is inverse to their job performance. Likewise, it happened with Her-
nandez (2018), where competences and self-efficacy beliefs were considered predictors
of Burnout Syndrome, matching with the reflection of an inverse influence.

The findings of Al-Asadi, Khakaf, Al-Waaly, Abed, and Shami (2018) in Iraq, where
emotional exhaustion is inversely proportional to age, length of service, and self-efficacy
in teachers, whose difference is highly significant (p< .001), only corroborates the study
results: the higher the level of Burnout, the lower the job performance and vice versa.
Nagelkerke estimates an 88.3% influence of Burnout Syndrome. Likewise, a second
study, carried out by Rodriguez and Sanchez (2018), ratify a tendency to an inversely
proportional influence between Burnout Syndrome and Job performance, as evidenced
by the significant difference in the Chi-square between Burnout and Job performance
(.041).

Likewise, these results are corroborated by Gonzalez and Guevara (2018) in the La
Libertad Region, specifically among teachers and workers of the Universidad Privada
del Norte (UPN) [Northern Private University], in which 41.9% of the teaching and
administrative staff were observed to have always complied with their job performance
despite 22.6% of them had stress, with a high correlation of 0.751 and a significant level
of 0.000, lower than the significance level (a = 0.05).
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The three previous events canbe explained, despite referring to different geographical
locations and cultural contexts, if they are perceived on the basis of the Theory of Job
Demands and Resources of Demerouti, Bakker, Nacreiner, and Schaufeli (2001). The
first assumption argues that environments and professions offer particular demands and
resources, which require sustained efforts and psychological and physiological costs. In
this framework, job demands cannot be negative; however, the worker is not recovered
and suffers the impairment of job stress. Obviously, the results reflect an inverse influence
between Burnout Syndrome and Job Performance.

Finally, the p-value results are less than,05 (p-value <,05); (,003 <,05). Conse-
quently, the null hypothesis is rejected, indicating that the ordinal procedure and inversely
proportional influence are correct because the equality of slopes is not accepted (Table
37).

4 Conclusion

Burnout Syndrome inversely influences the job performance of teachers of the IESPP
Indoamerica, Trujillo 2019, in 88.3% (Table 1, Pseudo R-squared, Nagelkerke (,883)).

Burnout syndrome inversely influences the Academic Preparation dimension of
teachers of the IESPP Indoamerica, Trujillo 2019, in 78.7% (Table 2, Pseudo R-squared,
Nagelkerke (,787)).

Burnout syndrome inversely influences the Teaching skills dimension of teachers of
the IESPP Indoamerica, Trujillo 2019, in 83.5% (Table 3, PseudoR-squared, Nagelkerke
(,835)).

Burnout syndrome inversely influences the Teacher-Student Relationship dimension
of teachers of the IESPP Indoamerica, Trujillo 2019, in 80.6% (Table 4, Pseudo R-
squared, Nagelkerke (,806)).

Burnout syndrome inversely influences the Pedagogical Norms dimension of teach-
ers of the IESPP Indoamerica, Trujillo 2019, in 78.5% (Table 5, Pseudo R-squared,
Nagelkerke (,806)).
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Abstract. The objective of this current research is to determine the influence of
organizational culture in the sustainability of companies in the cardboard sector
of the Metropolitan District of Quito. The methodology used has a quantitative
approach, it is also a non-experimental research of trans-sectional, descriptive,
and correlational type. A total of 23 companies were analyzed, obtaining a total
of 96 surveys. For the analysis of the study variables, the statistical techniques
exploratory factor analysis and Pearson’s correlation were used. The results show
that the dominant culture in this group of companies is based on the clan orga-
nization. The sustainability actions are oriented to the social dimension and with
respect to the relationship between the variables, the correlation coefficient −
0.143 with a significance level p< 0.05 shows statistically that there is a weak and
non-significant negative correlation. Therefore, it is concluded that organizational
culture is not an influential variable in sustainable development.

Keywords: Organizational culture · Sustainability · Factor analysis · SMEs

1 Introduction

Organizational culture should be considered as an integral part of the sociocultural
system, which allows highlighting aspects of a society and how it influences people’s
behavior. Having said this, Léon (2001) points out that people within the organization
share experiences, forms of expression and ideologies, allowing the creation of a sense
of belonging. Garcia (2006) mentions that culture can be a guide of conduct, values
practices and beliefs to which employees must adapt in order to model people’s behavior
at work.

Likewise, in terms of sustainability, it should be considered that there is no differ-
ence between the terms sustainable and supportable. This statement is made taking into
consideration the Brundtland report (1987), which is the first official article on envi-
ronment and development. This report established guidelines and long-term objectives
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for the benefit of future generations. Finally, the Rio Declaration on Environment and
Development established principles that are still accepted today. According to Achkar
(2005), sustainability should be based on four interacting dimensions: physiological,
social, economic, and political. However, United Nations (2001) proposes four dimen
sions of sustainability: social, economic, environmental, and institutional.

In recent years, the paper and cardboard industry worldwide has shown a decline in
consumption, due to different changes that have occurred, whether cultural, consumer,
or technological. The latter being themost relevant, given by the emergence of electronic
mail that largely eliminated the amount of physical letters. In addition, graphic pa per
not only in the press, but also in editorial works has shown a decrease in sales. Finally,
in relation to photographs and airline tickets, they have been replaced by applications
for smart phones, devices that currently constitute a working and usage tool for people.

However, the growth in the use of the internet provides a new possibility for the paper
and board industry. Even more so with the rise of e-commerce in emerging economies,
which has led to an increase in the demand for inputs to package products. By 2030,
according toPoyryManagementConsulting, the demand for paper andboard is estimated
at 290 billion tons, with the largest consumers in Asia. It should be noted that a factor
of social and business interest is the absence of pollution prevention policies, which is
evidenced by the lack of integration between the production processes of companies
and the environment. In addition to this, there is the scarce investment made by the
business community in green technology, which is considered an unnecessary expense.
In the same way, Mihelcic and Zimmerman (2012) point out that the lack of objectives
focused on environmental care and the use of natural resources should not affect social
conditions and people’s health.

The objective of this current research is to determine the influence of organizational
culture on the sustainability of companies in the cardboard sector of the Metropolitan
District of Quito (MDQ).

Organizational Culture
For Schein (1988), culture is a model of basic assumptions discovered or developed by
a group in the face of its problems in its external environment and internal integration.
Therefore, the basic beliefs of the peoplewithin anorganization are sharedonadaily basis
and the interaction among personnel involuntarily provokes attitudes that are reflected
in the identity of each organization. Pfeffer (2000) adds that culture is a set of rules and
means that shape the members of an organization. This differs from Schein (2010), who
points out that the basic beliefs of people within an organization are shared daily. The
interaction between personnel involuntarily provokes attitudes that are reflected in the
identity of each organization.

Consequently, organizational culture makes it possible to establish differences
between different organizations, even if they are in the same productive sector, tak-
ing into consideration the daily interaction and the set of rules. Chiavenato (2010) adds
that, in order to know an organization, the first thing to do is to identify its culture and
how the staff assimilates this culture and, undoubtedly, how they put it into practice.

For the purpose of understanding the concept of organizational culture, Martin, Frost
and O’Neill (2006) propose four approaches that bring together the different studies of
organizational culture. The first approach is called integration, according to which a
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strong, imitable, desirable culture predominates in organizations and its implementation
leads to business success. The second one is known as differentiation, and it basically
points out that the clarity of cultures only exists within subcultures. The third is fragmen-
tation or ambiguity and its salient aspects are lack of consistency, general agreement, and
ambiguity. According to the fourth approach of interdependence or diversity, to under-
stand the culture of organizations it is necessary to understand the culture of the context
in which they run, since companies are not islands Garcia (2019). In this research, the
integration approach will be used since it is necessary to determine the dominant culture
of the sector.

In order to diagnose this variable, the Competent Values Framework Model (CVF)
developed by Cameron and Quinn (2011) will be applied. This model considers two
dimensions: the first is flexibility, discretion, and dynamism versus stability, order, and
control; and the second one is internal orientation, integration, and unity versus external
orientation, differentiation, and rivalry. By joining these two dimensions, they form
four quadrants, each representing a cultural subdomain: adhocratic, clan, hierarchical,
and market. The four cultural types can be defined based on six organizational factors,
or traits, which typify the foundation of their culture Garcia (2019). These elements
are: dominant characteristics, organizational leadership, cohesion factors, organizational
environment, success criteria, and management style.

Sustainability
Calvente (2007) points out that sustainability is the ability to achieve economic prosperity
over time as long as the natural system is protected, and it can provide a better quality of
life for people. For Daly (1973), there are some conditions that guarantee the existence
of the human race for a prolonged period of time. To which, Mooney (1993) adds that
human actions should allow interaction with the environment over time. The theoretical
foundation of sustainability is based on the Brundtland report, an official article on
environment and development, in which some guidelines and long-term objectives were
established for the benefit of future generations. Three theories that seek the development
of productive activities without affecting the environment emerge from this tracking.

The first theory deals with Sustainable Development considered as a process of
social and economic improvement considering the different stakeholders. Velázquez and
Vargas (2012)mention that theremust be economic, social, and environmental balance in
order to develop sustainability strategies. For Larrouyet (2015), sustainable development
requires promoting the modernization of business management by generating awareness
in the management of natural, social, and human resources. The second one refers to
environmental economics, which seeks to develop solutions to different environmental
problems based on economic foundations. Rothman (1998), argues that in the early
stages of economic development there is a greater environmental impact, and later on to
reach a peak and gradually decrease. Considering that nascent organizations do not have
the necessary resources to invest in environmentally friendly technology. The third one
is related to Ecodevelopment, which promotes the application of preventive measures
with the care of the environment. In this same approach, Maurice (2008), points out that
it is more costly to correct damages than to prevent them, considering that resources are
scarce and important for the development of industries. Sachs (1981) concludes that a
company should seek a socially desirable, economically viable, and ecologically prudent
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development. In this research, the theoretical framework of sustainable development will
be used as the basis of the model and instrument to be applied for the diagnosis of this
variable.

The sustainable development model of Carro, Reyes, Rosano and Garnica (2017)
consider four dimensions: social, economic, environmental, and institutional. The social
dimension is focused on human resources management, occupational health and safety,
and the corporate social responsibility. For the authors, this dimension is oriented to the
search for development and personal benefit, as well as to provide a safe environment
for the fulfillment of their activities. The environmental aspect is focused on the care of
the environment, taking into account the entire production process, from the purchase
of raw materials to the production of the finished product. Carro, Reyes, Rosano and
Garnica (2017), state that pollution prevention is based on a goodmanagement of natural
resources, which allows obtaining environmental-friendly products and processes that
do not generate pollution throughout their life cycle. As for the economic element, the
authors propose making technological investments to reduce the consumption of non-
renewable energies and thus improve the environmental quality of the processes. It should
be taken into consideration that this dimension not only seeks to obtain an economic
gain, but also to give something back to society. Finally, the institutional dimension refers
to the implementation of a sustainability-oriented culture in companies, established in
their organizational philosophy.

In addition, a documentary review of the last ten years was carried out on the most
significant research works on organizational culture, sustainability, and the relationship
between the two variables, among which the following can be mentioned:

García (2019), in his study analyzed the influence of leadership on organizational
culture among small and medium-sized companies in the manufacturing sector in the
province of Pichincha. To this end, he used amixedquantitative andqualitativemethodol-
ogy, of an exploratory, descriptive, and correlational, cross-sectional nature. Two surveys
were applied to a sample of 234 companies, 150 small, and 84 medium-sized, and two
focus groups were carried out with a sample of directors and middle managers of small
andmedium-sized companies. The statistical techniques usedwere Confirma tory Factor
Analysis (CFA) and Structural Equation Modeling (SEM). The results of the research
show that the predominant leadership style in SMEs is transformational, the type of
organizational culture is clan and regarding the relationship between the variables at a
significance level p < 0.05 (0.017) the correlation coefficient is -0.159, showing that
there is a weak, but significant linear correlation.

The research by Carro, Reyes, Rosano and Garnica (2017), aimed at proposing a
sustainable development model for the ceramic coating industry. The methodology used
was qualitative, documentary, considering sustainability factors and previous instru-
ments to determine a new instrument, which was applied to five companies in the sector.
The results show that sustainable companies are those that carry out actions in the
environmental, social, economic, and institutional dimensions.

Sarmiento, Rosano and Carro (2017), studied the influence of organizational culture
on the sustainability of the ceramic industry in Mexico. For the diagnosis of culture,
Denison’s culture model was taken into consideration and for sustainability the authors’
previous study. The results show that organizational culture influences the social and
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institutional dimensions, concluding that strategies must be developed and implemented
in each one of the dimensions of the model.

2 Methods

The methodology used has a quantitative approach and it is non-experimental research
of transectional, descriptive, and correlational type. A total of 23 companies were ana-
lyzed, obtaining a total of 96 surveys. The statistical techniques used for the analysis of
the study variables were exploratory factor analysis and Pearson’s correlation. For the
organizational culture variable, the OCAI questionnaire of Cameron and Quinn (2011)
was applied, which is made up of six dimensions, with four literals in each one corre-
sponding to each cultural type. The respondent had to distribute a total of 100 points
among the four types by giving a higher score to the one that most closely resembles to
the organization’s reality. To obtain the results, all the scores for each of the responses
are added together and then divided by six. The highest score determines the dominant
culture. It should be noted that the survey makes it possible to observe both the current
and the desired situation.

The reliability of the instrument has been demonstrated by some studies, among
which the one carried out by Quinn and Spreitzer (1991), in which 796 executives from
86 different public utilities companies participated and rated the type of culture of their
organization. The results obtained according to Cronbach’s alpha coefficient are: (0.74)
for clan culture, (0.79) for adhocratic culture, (0.73) for hierarchical culture and (0.71)
for market culture. Likewise, Yeung, Brockbank and Ulrich (1991), conducted a study
of 10,300 executives from 1,064 companies; several of these organizations were on the
Fortune list. The following coefficients were obtained: (0.79) for clan culture, (0.80) for
adhocratic culture, (0.76) for hierarchical culture, and (0.77) for market culture.

Regarding sustainability, a survey was designed considering the model developed
by (Carro, Reyes, Rosano and Garnica, 2017). The instrument has twenty-seven ques-
tions divided into four dimensions. To rate each of the items, the following Likert scale
was used: Never (1); Sometimes (2); Occasionally (3); Almost always (4); Always (5).
Being a new instrument, its respective validation was performed taking into account the
methodology developed by Crespo, D‘Ambrosio, Racines and Castillo (2016). Accord-
ing to this methodology, experts rate the following criteria on a scale of 1 to 3: rep-
resentativeness, comprehension, interpretation, and clarity. The validation was carried
out with ten experts previously selected according to the needs of the research. Among
the criteria used to select the experts were: profession, level of knowledge, professional
experience, and work experience in manufacturing companies. Each of the experts eval-
uated the content of the instrument, obtaining a score greater than or equal to 70% in
each of the questions. Huh, Delorne and Reid (2006) point out that the reliability value
in an investigation must be equal or greater than 60%, which is why the questions of the
instrument are considered accepted.

Additionally, theCronbach’sAlpha statisticwas analyzed, obtaining a value of 0.971,
which indicates a strong reliability of the instrument for implementation in this research.
The Excel tool was used to process the data of the organizational culture variable. In the
case of sustainability, the SPSS statistical software and the multivariate factor analysis
technique were used. The following hypotheses are proposed:
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• H1: The type of organizational culture of companies in the MDQ cardboard sector is
clan.

• H2:The sustainability actions of companies in theMDQcardboard sector are oriented
to the environmental dimension.

• H3: There is a strong and significant correlation between organizational culture and
business sustainability in companies in the MDQ cardboard sector.

3 Results

Typology of the Organizational Culture of the MDQ’S Cardboard Sector
Using the methodology described above, the scores for each cultural type were obtained
for the companies in the cardboard sector, which made it possible to construct an idea
of the organizational culture, as conceived by the members of the companies at the time
the information was collected (current situation). Figure 1 shows the dominant cultural
orientation of the 23 companies.

Fig. 1. Cultural orientation - current situation. Note: The graph represents the orientation culture
situation. Source: Own elaboration

This dominant orientation is ratifiedwith cultural strength, determined by the number
of points awarded to a specific culture type (Cameron Quinn, 2006). The highest score
obtained in one of the cultural types defines the dominant culture. Table 1 presents the
results of the dominant culture, current situation.

In the current situation, it is evident that 69.57% of the companies in the Cardboard
Sector of the MDQ (16) have key artifacts, values, and assumptions that are dominant in
the clan culture. These companies are characterized by having a family atmosphere in
which the participation and commitment of the collaborators stand out. Likewise, col-
laboration and teamwork prevail, which allows the achievement of objectives (Cameron
Quinn, 2011). It is important to mention that this type of culture allows the develop-
ment of a human work environment, being the main objective to enhance the skills of
employees (Cameron Quinn, 2011).
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Table 1. Dominant culture in the sector current situation

CLAN ADHOCRATIC JERARCHY MARKET

16 2 4 1

69,57% 8,70% 17,39% 4,35%

Note: This table shows the dominant culture of the cardboard sector in the current

situation determined by the concentration of companies in each quadrant. Source: Own

elaboration

Four companies, representing 17.39%, consider it important to evolve to a hierar-
chical culture in order to have internal processes, structure, and formalization. 8.70% of
companies (2) have an adhocratic type of culture, which is focused on innovation and
development of new products or services, as well as strengthening the participation of
employees in the organization, the main objective was adaptation (Cameron and Quinn
2011). In a smaller proportion 4.35%, have features of market culture, which establishes
characteristics of competitiveness and productivity within its market segment; being
the main characteristic the exchange with external stakeholders (Cameron and Quinn
2011). The same procedure was applied to determine the desired cultural orientation and
strength, results are shown in Fig. 2 and Table 2.

Fig. 2. Cultural orientation - current situation. Note: The graph represents the desired cultural
orientation and situation. Source: Own elaboration

In the desired situation, 52.17% of the companies estimate that they will remain in
the clan culture type. 21.74% are looking for a transition to themarket culture, this would
imply change processes, considering that the main characteristics of this type of culture
are competitiveness and productivity (Cameron and Quinn 2011). Four companies rep-
resenting 17.39% remain in the hierarchical culture. However, if companies intend to
move to the market culture, they must operate under a structure of internal processes,
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Table 2. Dominant culture in the sector desired situation

CLAN ADHOCRATIC JERARCHY MERKET 

12 2 4 5

52,17% 8,70% 17,39% 21,74%

Note: This table shows the dominant (desired) culture of the cardboard sector,

determined by the concentration of companies in each quadrant. Source: Own

elaboration.

procedures, formalization, and standardization. By considering these aspects, companies
can develop management models based on four pillars: culture, strategy, execution, and
structure, which will allow them to achieve a competitive advantage.

Finally, 8.70% of the companies wish to return to an adhocratic culture, which would
encourage innovation, the development of new products and services, and creativity. The
main objective of this type of culture is the adaptability of companies to changes that
may occur in the environment (Cameron and Quinn 2011). Figure 3 shows the dominant
culture in both the current and the desired situation,whichmakes it possible to identify the
vectors of change that will give rise to the action plans to be implemented by cardboard
companies.

Fig. 3. Current vs. desired dominant cultural orientation. Note: The figure represents the cultural
orientation of the current vs. desired situation. Source: Own elaboration

Sustainable Development in the Companies of the MDQ Cardboard Sector
The diagnosis of sustainability in cardboard companies was carried out using the
exploratory factor analysis technique. For which its feasibility was measured by the
KMO coefficient, Barlett, and total variance, the results of which are presented in
Table 3
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Table 3. KMO and BARtlett’s test

Kaiser-Meyer-Olkin measure of sampling adequacy ,821

Bartlett’s test for spheric-Ity Aprox. Chi-square 266,361

gl 6

Sig. 0,000

Note: This table shows the KMO and Barlett test. Source: Prepared by the authors.

As for the KMO test, a value of 0.821 was obtained, indicating the feasibility of
applying factor analysis. Bartlett’s test of sphericity has a value of 266.361 and a degree
of significance or p-value of 0.000, which is why it is assumed that the data can be treated
using the factorial model. Subsequently, the number of components was determined,
which in the case of the cardboard companies was one, which explains 79.40% of the
total variance of the data. Using the Varimax method, whose objective is to minimize
the number of variables in the model with high weights in each component, the rotated
components matrix was calculated, which is shown in Table 4.

Table 4. Component Matrix

Component

Dimensions 1

DIM2SOCI ,918

DIM3ECON ,888

DIM4AMBI ,887

DIM1INST ,871

Note: This table shows the component matrix main.
Source: Own elaboration.

As shown in Table 4, the social dimension is the most important (0.918) followed by
the economic dimension (0.888), then the environmental dimension (0.887) and finally
the institutional dimension (0.871). These results are complemented by the descriptive
analysis of each dimension, for which the percentages were obtained for each type of
scale, grouping the scales into two groups: 1) always, almost always, and 2) never, rarely,
occasionally; these are shown in Fig. 4.

Regarding the institutional dimension, it is observed that 59.97% (almost always
and always) of the respondents indicate that the organizations foster a culture oriented
to sustainability established both in the mission and vision, creating habits, values, and
in turn integrating science for sustainable development within the organization. While
40.03% of the respondents mentioned that such activities are not encouraged within the
organizations. Regarding the social dimension, 60.86% (almost always and always) of
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Fig. 4. Descriptive analysis by dimension. Note: The figure shows the frequency of each
perception scale by dimension. Source: Own elaboration.

the respondents indicate that the companies have occupational health and safety poli-
cies, as well as corporate social responsibility actions. They seek personal development
and benefit, providing a safe environment for the fulfillment of their activities. While
39.14% of the respondents mentioned that such actions are not guaranteed within the
organizations.

As far the results obtained in the economic dimension, for 50.70% (almost always
and always) of the respondents, the companies try to make technological investments to
reduce the consumption of non-renewable energies and thus improve the environmental
quality of the processes. They not only seek to obtain an economic gain, but also to give
something back to society. Meanwhile, 49.30% of the respondents mentioned that there
are no controls on these actions within the organization. Finally, in the environmental
dimension, 53.87% (almost always and always) of the respondents indicate that the
organizations carry out actions for the prevention of pollution from the procurement
of raw materials, manufacturing process, and finally the product. In other words, they
manage natural resources to obtain environmentally friendly products and processes.
While 43.13% of the respondents mentioned that the commitment to environmental care
is not promoted within the organizations.

Organizational Culture and Sustainability
The influence of organizational culture on sustainability was determined through Pear-
son’s correlation coefficient. Table 5 shows the results obtained for the companies in the
cardboard sector.

As shown in Table 5, in this case, the Pearson correlation index has a value of -0.143
with a significance level of p < 0.05. Statistically there is a weak and non-significant
negative correlation between the study variables.
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Table 5. Pearson correlation between organizational culture and sustainability

Sustainability Index Culture Index

Sustainability Index Pearson correlation 1 – ,143

Sig. (bilateral) ,516

N 23 23

Index Culture Pearson correlation – ,143 1

Sig. (bilateral) ,516

N 23 23

Note: This table shows the correlation between organizational culture and sustainability Source:
Own elaboration

4 Discussion

With the purpose of corroborating the type of dominant culture (current/desired) in the
cardboard companies, an analysis of cultural congruence was carried out. The results
showed that there is indeed congruence, since in all the individual plots (dominant char-
acteristics, organizational leadership, organizational climate, cohesion factors, success
criteria, and management style), the clan culture is dominant. With the analysis of the
information collected, the H1 is accepted, the dominant culture in the companies of the
MDQ cardboard sector is clan; considering that 86.96% of the total are oriented to this
type of culture. Since the cardboard sector belongs to the manufacturing industry, it
is feasible to compare the results obtained with the findings of the study of leadership
and culture conducted by Garcia (2019) in ISIC C SMEs, concluding that, indeed in
manufacturing companies the clan culture predominates. By confirming this result, the
clan culture profile for manufacturing companies can be constructed, which is shown in
Table 6.

Regarding the second variable, the companies of the MDQ’s cardboard sector are
carrying out actions aimed at sustainability. The social dimension is the most important
(0.918), followed by the economic dimension (0.888), then the environmental dimension
(0.887) and finally the institutional dimension with a (0.871). Additionally, with the
information obtained from the factor analysis, H2 is partially accepted: The sustainability
actions of the companies in the MDQ cardboard sector are oriented to the environmental
dimension. Considering that the dimension with the greatest participation in the model
is the social dimension, the environmental dimension is placed in third place in the
hierarchy of importance.

However, when analyzing the relationship between the two variables under study,
based on Pearson’s correlation coefficient, organizational culture is not an influential
variable in sustainable development. This is since there are other factors such as tech-
nological, economic, strategic, and administrative factors that can directly influence
sustainable development. Having said this and considering the p-value of Pearson’s
correlational analysis, the null hypothesis is rejected, and the alternative hypothesis is
accepted. Although there is no correlation, organizational culture is one of the most
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Table 6. Profile of the clan-type culture in manufacturing-cardboard companies

Type of
culture

Dominant 
features

Organization
al leadership

Cohesion
factors

Organizatio
nal climate

Success
criteria

Manage
ment
style

Clan - There is an

affective and

personal con- 

text

- Establish a 

family

atmosphere

- Share their

own

experiences

- The leader

is

considered

as a mentor

- The leader

is

considered 

as a 

facilitator

- The leader

is

considered a 

fatherfigure

-Promotes 
loyalty to the 
organization

-There is a 

high

commitment

of the workers

with the

organization

-Promotes

teamwork

- Establish a
participatory
environment

- It

establishes

trustbetween

theparties.

- Establish a 

comfortable

work

environment

- Seeks the

development

of hu- man

talent

- Has an 

interest in

each of the

collaborators 

-Establish

teamwork

-

Promotes

teamwor

k 

- Seek

consensus

with each

of the

parties

-Proposes
employee
participatio
n 

Note: This table shows the profile of the clan type culture according to the 6 

dimensions of organizational culture. Source: Own elaboration, based on (Cameron 

& Quinn, 2011).

important administrative variables in companies, since it constitutes their DNA, charac-
ter, and personality. From its heart, which constitutes the values or objectives of superior
order, the organizational philosophy, the management model, and the operability of the
companies unfold. Therefore, it is themainstay and cornerstone fromwhich all strategies
aimed at ensuring sustainability and sustainability can be deployed.

5 Conclusions

The dominant type of culture in the companies of the cardboard sector is clan. Therefore,
the more elements that guide the behavior of the members are identified by the personnel
of this group of companies, at each of the levels of appreciation of the culture, the more
vigorous is the dominant culture in these organizations.

In the companies of theMDQcardboard sector, the dominant clan culture is a constant
of the actual (current) and desired culture. The identification of the actual and desired
culture showed a high coincidence; therefore, the congruence between the two is greater.
Given this congruence, there will be greater resistance to change towards the hierarchical
and market culture.

Companies in the cardboard sector wish to maintain the profile of the clan culture;
however, there is a slight tendency to formalize and structure themselves (hierarchical
culture), as well as to increase their competitive position (market culture). To achieve
this, they must first establish, within the framework of a hierarchical culture, principles
of daily action, such as: efficiency, predictability, control, quality is the cornerstone,
continuous improvement, mastery of tasks. Therefore, the operating theory that drives
the success of the organization is that control promotes efficiency and consequently
effectiveness.
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The companies in the cardboard sector have carried out actions aimed at corporate
sustainability, emphasizing the social dimension. These companies have occupational
health and safety policies, as well as corporate social responsibility actions. They seek
personal development and benefit, providing a safe environment for the performance of
their activities. However, it is necessary for this group of companies to invest in green
technology by making appropriate use of natural resources and improving value chain
processes. As a result, they could market environmental-friendly products.

Organizational culture and corporate sustainability are independent variables. This
means that the dominant culture (clan) does not influence the sustainability actions of
companies in the cardboard sector.
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