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Abstract: This research reflects on the environmental problems that we are currently experiencing as
a society and discusses education as an opportunity to solve them. Several frameworks of university
digital competencies are identified and environmental care is highlighted as an important part
of them, so the objective is to know the perceptions of university students in Mexico on digital
competency and environmental protection and verify the following hypothesis: “currently there a is
little development of environmental awareness and the relationship between the use of Information
Technology (IT) as well as its environmental impact among university students”. For this purpose, a
quantitative, non-experimental approach was used, specifically, a descriptive cross-sectional design
using a Likert-type questionnaire was applied on 22 and 23 November 2021 to 135 students from two
public universities belonging to four undergraduate programs in Mexico. The results indicate that
most students are aware that the use of electronic devices for educational purposes has an impact
on the environment and that, therefore, it is necessary to adopt effective measures and habits for an
adequate and optimal use of digital environments.

Keywords: environmental pollution; digital competencies; university education; perceptions; stu-
dents; environmental behavior; sustainability

1. Introduction

Currently our planet is experiencing several challenges: climate change, environmental
degradation, poverty and inequalities [1]. The sustainability of our environment has become
a global priority due to the degree of deterioration we have today: generated, among other
things, by the irrational consumption of natural resources and environmental pollution [2].
Various authors and organizations [1–3] agree that education must be the transforming
instrument for new generations, that will allow making better individual and collective
decisions to transform our society.

Under this perspective in 2015 the United Nations Educational, Scientific and Cultural
Organization (UNESCO) created the “2030 Agenda for Sustainable Development” which
contains 17 goals that are the action of all countries to eradicate poverty, protect the planet
and ensure peace and prosperity. Within the 17 goals the fourth corresponds to quality
education, and discusses ensuring inclusive, equitable and quality education and promoting
lifelong learning opportunities for all. Specifically, target 4.7 of this goal mentions that:

By 2030, it must be ensured that all learners acquire the knowledge and skills needed
to promote sustainable development, including through education for sustainable develop-
ment and sustainable lifestyles, human rights, gender equality, promotion of a culture of
peace and non-violence, global citizenship and appreciation of cultural diversity and the
contribution of culture to sustainable development [1].

Sustainability 2022, 14, 11141. https://doi.org/10.3390/su141811141 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su141811141
https://doi.org/10.3390/su141811141
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-7072-1888
https://orcid.org/0000-0003-2527-9602
https://orcid.org/0000-0002-8101-154X
https://doi.org/10.3390/su141811141
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su141811141?type=check_update&version=1


Sustainability 2022, 14, 11141 2 of 12

Under this perspective, the aforementioned objective and its goals become the guide
for teachers to seek in each of their classes a way to generate competencies in students which
allows them to be more aware of the problems of their environment, as mentioned by [3]
“to develop in the knowledge society, cohabit and advocate for a sustainable environment,
as attention to the integral formation of the student, which gives rise to socioformation”.

Education for Sustainable Development (ESD) was thus conceived to provide learners
with the knowledge, skills, attitudes and values needed to make informed decisions and
take responsible actions for environmental integrity, economic viability and a just society [1].
ESD is a lifelong learning process that reinforces the cognitive, social, emotional and
behavioral dimensions of learning [1].

The behavior of young people regarding the environment is an issue that occupies
and worries the whole world, because they are familiar with environmental measures,
but they do not often apply them. Currently, what can motivate young people to carry
out ecological practices are social networks, such as Instagram. Influencers or bloggers
create public activities to take care of the environment and invite their followers to have
responsible environmental awareness. That is why it is important and relevant to conduct
studies on the perception of students: to analyze their experience on their environmental
behavior and attitude due to the great activity that young people have in them [4].

In the same tenor, adolescents face the negative consequences of climate change, and
their environmental behavior is crucial to mitigate these negative consequences. They espe-
cially act regarding the environment due to values, identities and moral norms undergoing
an intense development during adolescence. The question is whether these factors can
motivate adolescents to act in favor of the environment or not; therefore, it is important to
promote the pro-environmental behavior of adolescents by strengthening their biospheric
values [5].

On the other hand, in Russia the strategic goal of environmental education is the forma-
tion and development of an environmental perspective in students of all ages, based mainly
on scientific knowledge, environmental culture and ethics for sustainable development [6].
It has a model of sustainable environmental development which is approved at the state
level but there is a lack of research on the existing socio-ecological situation in the country,
as well as on ecological culture, environmental problems and ecological lifestyles of young
people [7]. The methodological principles and philosophical foundations of environmental
education are seen as ideological guides for ecological thinking. Students’ development and
behavior, as well as trends related to the environment, are tracked. Therefore, pedagogy
based on information and communication technology and innovation based on the use of
interdisciplinary approaches to sustainable development play a very important role [6].

Promoting environmental education strengthens the sustainable relationship between
man and nature. If students are educated at an early age they will grow up and adopt
techniques, practices and measures to protect their environment in a conscious and safe
way in their physical and digital context. However, most students at different ages do not
recognize the importance of the impact of their actions; nevertheless, it may be minimal
but they show interest in wanting to develop skills that allow them to strengthen their
relationship with the environment and contribute from the place where they are formed,
both academically and at home [3].

ESD is currently the general objective of all educational institutions in the various
countries that make up the United Nations (UN), as it refers to providing quality education
to our students so that they are competent in identifying the problems of their environment,
of their time and of the world they live in, to understand them in their triple environmental,
economic and social dimension and to intervene in favor of their resolution.

Regarding the perception of the 2030 Agenda for sustainable development, a study
was conducted among university students who, consequently, showed a favorable attitude
towards sustainable development and new technologies to reduce pollution as an alterna-
tive to the current ecological crisis. On the other hand, they expressed their difficulty in
understanding the environmental protection dimension. Most of them had no knowledge
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about environmental protection. These results could be attributed to the lack of tools
that students have to understand the environmental impact of the irresponsible use of
technology, the variables involved and how it affects the construction of a sustainable
society [8].

It is also necessary to know the environmental perceptions of students because the role
of the new generations is essential to achieve a real commitment to the Earth and create new
policies to protect the environment. Therefore, it was proposed to implement environmental
education in schools, where students are integrated, regardless of their gender, so everyone
from children to adults can find solutions for environmental situations [9]. The creation of
strategies could allow students to develop an active and committed role for the environment,
being participants in the proper protection of the environment.

Environmental culture is a very important topic in education which seeks to form
responsible citizens with a relationship to the environment and its components, with the
purpose of generating an environmental awareness that allows understanding, knowing
and acting on the environment, with appropriate behaviors to preserve, enjoy and use
it in a sustainable way. In order to achieve the above, it is necessary to formulate and
implement pedagogical and training strategies regarding environmental education that
generate cognitive, procedural and attitudinal pro-environmental processes and promote
environmental awareness behaviors [10].

The development of new technologies today is advancing rapidly because we live in a
consumer society, where every hour thousands of electronic devices are manufactured with
the aim of facilitating various tasks to users without taking into account the environmental
and social consequences. This activity leads to the creation of environmental problems
due to technological waste and the improper use of electrical and electronic devices [11].
Strategies adopted for the care of the environment and the use of modern technology
will lead to a more conscious society, as well as a legacy for future generations. For the
implementation of an effective environmental education program, according to [12], the
following components are required:

(a) Systematize humanistic, social and environmental science knowledge.
(b) Identify a variety of problems.
(c) Discerning different environmental problems to apply the right solutions.
(d) Promoting personal qualities and skills to overcome difficulties and develop attitudes.

This proposal serves as a guide on what topics and objectives can be worked on in ed-
ucational programs to create an environmental education and promote their incorporation
at all educational levels to achieve environmental awareness in students.

On the other hand, and in view of the world situation caused by the SARS-CoV-2
pandemic at the beginning of 2019, concepts such as online education and digital com-
petencies have become relevant in the field of education, defined by [13] as: “a group of
combined elements (knowledge, skills, abilities and capacities) that are mobilized and
integrated by virtue of a series of personal attributes, in concrete contexts of action” and
by [14] as: “the set of knowledge, skills and attitudes needed today to be functional in a
digital environment”.

In relation to the lifestyle and environment of students, research was conducted at the
Mendel University in Brno by means of a questionnaire, and it was discovered that 90.6%
of 417 of the participants intended to change their lifestyle to stop generating negative
environmental impacts. On the other hand, they mentioned the obstacles they face all
the time, in particular lack of time, lack of financial resources, lack of specific information
and insufficient conditions. They state that this is mainly due to the COVID-19 pandemic.
Therefore, close cooperation in education between governmental and non-governmental
organizations, both in the public and private sectors, is required [15].

Although it seems a recent topic, the digital competence of teachers and students has
been addressed in the literature for decades with various concepts related to the use of
digital technology and computer-assisted learning. Derived from the COVID-19 pandemic,
there was a need to seek methods and strategies to develop the skills mentioned above
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to improve academic performance and skills safely and adequately for students’ future
lives and as professionals. In this sense, the development of digital competencies will allow
them to be aware of the proper use of their electrical and electronic devices in order to stop
them generating a negative impact on the environment [16].

Today there are different digital competence frameworks that contemplate, for the
most part, a safe and sustainable use of technology, and advise students to adopt safe,
legal and ethical practices when using digital tools. They aim to develop skills, knowledge
and attitudes through the description of each of the main areas: security, citizenship,
technological competences and digital literacy. Regarding the area of digital security, its
objective is to create environmental awareness through digital competence protection of
the environment, detecting the need to strengthen learning about environmental protection
measures through innovative strategies that seek to encourage students about their proper
appropriation [17].

Considering that the incorrect or excessive use of technologies impacts the environ-
ment negatively, to meet the proposed goals of the 17 UNESCO objectives for quality
education, young people must develop competencies for the protection of the environ-
ment [18]. Currently there is little development of these, and ignorance that using digital
devices for so long can generate environmental damage [19].

Environmental attitudes are predispositions of thought to act actively for or against
the environment based on the experiences, knowledge and values assumed by the human
being about the environment [20]. For this reason, perception studies are relevant, because
from them, actions related to environmental education can be planned, allowing university
students to make better decisions for the benefit of the planet’s environment and make
them aware that part of the problem can be reduced with changes in habits [21].

In view of the situation described above, the objective of this research was to know
the perceptions of university students about the environmental problems related to the use
of digital technologies and devices, based on the hypothesis that currently there is little
development of environmental awareness and knowledge of the relationship between the
use of Information Technology (IT) and its environmental impact.

2. Materials and Methods

The research was conducted in two public universities in Mexico during their Spring
2022 term. The context of the selected students was urban. The research methodology used
was a quantitative, non-experimental approach; specifically a descriptive cross-sectional
design was used, which according to [22], collects data at a single time with the purpose of
describing variables and the interrelation incidence of a phenomenon under analysis; in this
case, the diagnosis of perceptions of university students about environmental protection
through their digital competencies.

A Student’s t-test was used to test/prove the hypothesis proposed in this research study.

2.1. Instrument

For the design of the instrument, a review of different state-of-the-art frameworks
of digital competencies of university students was carried out, where five frameworks
were identified: Digital Skills Framework, Global Framework for Educator Competence
in the Digital Age, Framework of the “International Society for Technology in Education”
(ISTE) for students, Digital Competence Framework for Undergraduate Students and the
Common Framework of Teaching Digital Competences. Among these, the “Common
Framework of Teaching Digital Competences”, of the National Institute of Educational
Technologies and Teacher Training (INTEF for its acronym in Spanish), (published in 2017
and composed of 5 areas, see Table 1) stands out:



Sustainability 2022, 14, 11141 5 of 12

Table 1. INTEF digital competencies areas.

Field Competencies

Information and informational literacy

• Browsing, searching, and filtering of
information, data and digital content.

• Evaluation of information, data and
digital content.

• Storage and retrieval of information, data
and digital content.

Communication and collaboration

• Interaction through digital technologies.
• Sharing information and digital content.
• Online citizen participation.
• Collaboration through digital channels.
• Netiquette.
• Digital identity management.

Creation of digital content

• Digital content development.
• Digital content integration and

reprocessing.
• Copyright and license.
• Programming.

Security

• Device protection.
• Personal data and digital identity

protection.
• Health protection.
• Environment protection.

Problem-solving

• Technical problem-solving.
• Identification of technological needs and

answers.
• Creative innovation and use of digital

technology.
• Identification of lacking digital

competencies.

Source: Own elaboration based on INTEF [23].

Within the five areas, safety is defined as: “taking into account the impact of tech-
nologies on the environment” [23] and within this area the competence of environmental
protection stands out, which is directly related to the responsible and sustainable use of
electrical and electronic devices.

As a product of the review of the aforementioned frameworks, a Likert-type ques-
tionnaire was constructed, originally composed of ten questions with five levels in each
one. The questions of the instrument asked participants to reflect on the optimal use of
digital devices, the efficiency measures taken to save energy, digital consumption habits
and awareness of the relationship of serious environmental problems that we currently live
with and the use of technology.

Finally, the levels of the instrument were: “1” strongly disagree; “2” disagree; “3”
neither disagree nor agree; “4” agree and “5” strongly agree, see Table 2:



Sustainability 2022, 14, 11141 6 of 12

Table 2. Likert-type questionnaire to measure the perception of the university students about
environmental protection through their digital competencies.

Item Content SD
1

D
2

NDA
3

A
4

SA
5

Protection of the Environment

1. I consider that recycling is to collaborate with the
maintenance and protection of our environment.
2. I make optimal use of my digital devices so that they
have the least impact on the environment.
3. I adopt effective measures to save energy and extend the
life of the batteries of my digital devices.
4. My participation is necessary to solve
environmental problems.
5. I will need to change my digital consumption habits.
6. I consider that there is no point in trying to do anything
because serious environmental problems have no solution.
7. I am aware of the environmental problems related to the
use of digital technologies.
8. I adopt behaviors that can improve my digital
environment.
9. I understand the digital environment and follow rules
that allow its improvement.
10. I am aware of the benefits and risks associated with
information technologies.

Diagnosis of perception on the protection of the environment.
[1] STRONGLY DISAGREE; [2] DISAGREE; [3] NEITHER DISAGREE NOR AGREE;

[4] AGREE; [5] STRONGLY AGREE.
The validity of the instrument was carried out by expert judgment through the Kappa

index (K) which represents the proportion of observed agreements; for this purpose a group
of researchers with experience in the area of sustainability and digital competencies were
sent to evaluate each of the questions of the instrument in four dimensions: sufficiency,
clarity, coherence and relevance, having a concordance percentage of 90%. The following
index results were reached: sufficiency 0.62, clarity 0.78, coherence 0.62 and relevance 0.73;
for Hernandez-Nieto (2002), a Kappa index between 0.76 and 1 is an excellent concordance,
between 0.41 and 0.75 is satisfactory and between −1 and 0.4 is not sufficient; in this sense
all the evaluated items of the instrument were satisfactory and excellent.

For its part, the internal consistency (a measure of reliability that refers to the degree
to which a measurement instrument produces results that are homogeneous and coherent
when applied repeatedly [8] was performed by means of the “Cronbach’s Alpha” coefficient
which takes values between 0 and 1, taking into account that the closer a number is to 1 the
more reliable it is. In the case of the instrument the value reported was 0.75 (see Figure 1);
to obtain the coefficient the statistical analysis program Minitab version 19 created by the
Pennsylvania State University (State College, PA, USA) was used.

Once the instrument was validated and reliable, participants were chosen as described below.
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Figure 1. The probability with which the null hypothesis is fulfilled is p-value = 1, so the null
hypothesis is rejected, i.e., there was no statistical evidence to say that the students’ perceptions
indicate that they had little development of environmental awareness; on the contrary, most students
were aware of the relationship between the use of IT and the impact generated on the environment.

2.2. Sample

Taking into account that the population of the research work was university students,
the sample was made by non-probabilistic sampling which, according to [24], is one
where “the selection does not depend on chance, the elements are chosen according to
characteristics defined by the researcher or the research”.

The decision to work with a non-probabilistic sample lead to the academic interaction
with both students from Benemérita Universidad Autónoma de Puebla (BUAP for its
acronym in Spanish) in San José Chiapa, which belongs to the Central Regional Complex
(CRC for its acronym in Spanish) and students from the Accounting Faculty of the Veracruz
region of the Universidad Veracruzana (UV for its acronym in Spanish).

The sample consisted of 135 students, 38 from Automation and Autotronics Engi-
neering (IAA for its acronym in Spanish), 35 from Process Engineering and Industrial
Management (IPGI for its acronym in Spanish) and 28 from Industrial Information Tech-
nology Engineering (ISTII for its acronym in Spanish) faculties of the BUAP, in addition to
34 students from the Bachelor’s Degree in Administrative Computer Systems (ISCA for its
acronym in Spanish) of the UV, see Table 3.

Table 3. Composition of the project sample.

University Academic Program Students Sample

BUAP Process Engineering and Industrial
Management (IPGI) 35

BUAP Industrial Information Technology
Engineering (ISTII) 28

BUAP Automation and Autotronics
Engineering (IAA) 38

UV Administrative Computer
Systems (ISCA) 34

Total 135
Source: Own elaboration.

The results of the perception of protecting the environment through digital competen-
cies of the students in public universities in Mexico are discussed below.

3. Results

The application of the questionnaire led us to identify the perceptions of the protection
of the environment in university students. For the description of the results, the four
levels of the Likert-type questionnaire were grouped as follows: the group in disagreement
contemplated the levels “strongly disagree” and “disagree” and the group in agreement
contemplated the levels “agree” and “strongly agree”.
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Regarding the perception that recycling is collaborating with the maintenance and
protection of our environment, 94.8% of the university students agreed and 5.2% disagreed.
For the perception that an optimal use of devices decreases the impact on the environment,
86.6% agreed and 13.4% disagreed. In addition, 89.6% agreed that they adopt measures to
save energy and extend the battery life of their digital devices.

Item 4 asked students if their participation is necessary to solve environmental problems. A
total of 92.6% agreed and 88.9% agreed to change and adopt new digital consumption habits.

When questioned about the consideration that there is no point in trying to do some-
thing because serious environmental problems have no solution, 80% disagreed.

As for the students’ awareness that there is a relationship between the use of digital
technologies and environmental problems, 88.2% agreed; consequently, 87.4% agreed to
adopt behaviors that could improve their digital environment.

Finally, 82.2% of the students agreed to follow rules that would allow improvement of
the digital environment.

The overall results of the instrument, presented in Table 4, indicate that university
students are convinced that actions such as recycling are necessary for the protection of our
environment. Additionally, most students believe that they make optimal use of digital
devices so that they have the least impact on the environment, since they are aware that
their participation is necessary to solve the environmental problems that we are currently
experiencing as a society.

Table 4. Results of perceptions of environmental protection.

Category Strongly
Disagree Disagree

Neither
Disagree

Nor Agree
Agreed Strongly

Agree

1. I consider that recycling is to collaborate with the
maintenance and protection of our environment. 3.7% 1.5% 0% 34.8% 60.0%

2. I make optimal use of my digital devices so that they
have the least impact on the environment. 1.5% 11.9% 0% 66.6% 20.0%

3. I adopt effective measures to save energy and extend
the life of the batteries of my digital devices. 1.5% 8.9% 0% 70.3% 19.3%

4. My participation is necessary to solve
environmental problems. 0.7% 6.7% 0% 50.4% 42.2%

5. I will need to change my digital consumption habits. 3.0% 8.1% 0% 62.2% 26.7%
6. I consider that there is no point in trying to do
anything because serious environmental problems have
no solution.

40.7% 39.3% 0% 16.3% 3.7%

7. I am aware of the environmental problems related to
the use of digital technologies. 2.2% 9.6% 0% 62.3% 25.9%

8. I adopt behaviors that can improve my digital
environment. 1.5% 11.1% 0% 73.3% 14.1%

9. I understand the digital environment and follow rules
that allow its improvement. 3.7% 14.1% 0% 65.2% 17.0%

10. I am aware of the benefits and risks associated with
information technologies. 1.5% 6.7% 0% 65.9% 25.9%

Source: Own elaboration.

In addition to the analysis of the percentage distribution of the perceptions of univer-
sity students in the Likert-type questionnaire, the overall average and standard deviation
were analyzed for each of the items and contrasted by gender and university of origin. In
the case of the average and standard deviation by university of origin, the following results
were obtained, see Table 5.
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Table 5. Average perception of students by university of origin.

Average Perception of Students by University of Origin

University of
Origin Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10

BUAP 4.45 3.79 3.85 4.27 4.00 2.01 3.95 3.85 3.75 4.06
UV 4.50 4.29 4.32 4.26 4.06 2.09 4.15 3.94 3.85 4.15

Grand total 4.46 3.92 3.97 4.27 4.01 2.03 4.00 3.87 3.78 4.08

Standard deviation of student perception by university of origin

BUAP 0.95 0.94 0.89 0.86 0.88 1.17 0.98 0.85 1.00 0.88
UV 0.66 0.63 0.47 0.75 1.07 1.24 0.70 0.81 1.05 0.56

Grand total 0.89 0.90 0.83 0.83 0.93 1.18 0.92 0.84 1.01 0.88

Source: Own elaboration.

Regardless of the university of origin, the averages and standard deviations in each of
the items are similar, identifying in Item 2 “I make optimal use of my digital devices so that
they have the least impact on the environment” the highest range of difference, equal to 5.

In the case of the averages and standard deviations by gender, the following results
were obtained, see Table 6.

Table 6. Standard deviation of student perception by gender.

Standard Deviation of Student Perception by Gender

Gender Item 1 Item2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 Item 10

Man 4.41 3.93 3.93 4.25 3.93 2.18 3.93 3.85 3.84 4.09
Woman 4.54 3.90 4.04 4.29 4.17 1.75 4.13 3.92 3.67 4.06

Grand total 4.46 3.92 3.97 4.27 4.01 2.03 4.00 3.87 3.78 4.08

Standard deviation of student perception by university of origin

Man 0.90 0.91 0.87 0.82 0.99 1.29 0.99 0.93 1.03 0.88
Woman 0.87 0.88 0.74 0.85 0.81 0.91 0.79 0.65 0.97 0.67

Grand total 0.89 0.90 0.83 0.83 0.93 1.18 0.92 0.84 1.01 0.88

Source: Own elaboration.

In the case of the means by university of origin, there are no significant differences in
each of the items, as in the case of the standard deviations by gender.

With analysis of the averages and standard deviations, it can be generalized that the
percentage distributions of the Likert scale are homogeneous, regardless of the university
of origin or gender.

In order to verify the hypothesis proposed in this research work: “currently there is
little development of environmental awareness and the relationship between the use of
Information Technology (IT) and its environmental impact among university students”,
the following was carried out:

- 1st. It was determined that according to the Likert scale from level 2 or less, the
students had little development of environmental awareness.

- 2nd. The items of the instrument were analyzed and to test/prove the hypothesis,
Item 6 was eliminated, which states: “I consider that it makes no sense to try to do
anything because serious environmental problems have no solution”, since unlike
all the others, if this item is rated with a 2 or less it means that they have a high
development of environmental awareness, which contravenes criterion 1.

- 3rd. Once Item 6 was eliminated, the averages and standard deviations of all the
others were generated, giving an average = 4.04 and standard deviation = 0.88. See
Table 7.

- 4th. The proposed hypothesis was tested by means of a Student’s t-test with a confi-
dence level of 95% which compared the average of a sample against a predetermined
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value; in this case it is sought to be less than 2, having the following results, see
Figure 1.

Table 7. Overall averages per ITEM.

Overall Averages per ITEM

Item 1 Item2 Item 3 Item 4 Item 5 Item 7 Item 8 Item 9 Item 10 Overall

4.5 3.9 4.0 4.3 4.0 4.0 3.9 3.8 4.1 4.04
0.9 0.9 0.8 0.8 0.9 0.9 0.8 1.0 4.06 0.88

Source: Own elaboration.

4. Discussion

In order to have a starting point to determine various actions in the development of
digital competencies, that add to others which have currently been adopted in society to
try to reverse the deterioration of our environment, the perceptions of university students
on the protection of the environment through a responsible use of different devices and
electronic media have been highlighted.

In contrast to the hypothesis from which this research work started (which mentioned
that university students have little development of environmental awareness and knowledge
of the relationship between the use of IT and its environmental impact), the results show
the opposite. There is a high perception that predominates in students about the impact on
the environment by the use of various digital devices and consequently the need to adopt
effective measures and habits for an adequate and optimal use of digital environments.

These results are consistent with other research that has shown empirical evidence
of the awareness of university students about environmental problems. For example, a
research paper called “Young university students and the environment in Chile: Perceptions
and behaviors” [25] concluded that 76% of young university students have a negative
perception of environmental care and are aware of air pollution in addition to showing
concern about the current situation.

For their part, [2], in their research paper entitled: “Perception of environmental
education in higher education students”, report that 64% of the students’ perception pre-
dominates not only to acquire more knowledge of environmental problems but also to carry
out various actions that provide solutions to reduce environmental deterioration. Simi-
larly, [26] report that university students have a high responsibility in changing attitudes
towards a sustainable society, in their research paper entitled “Perceptions on environmen-
tal pollution and attitudes in university students”. Another case is presented in “Climate
change and strategic ecosystems: perceptions of university students” by [27], where they
register tendencies towards a greater recognition of climate change as a phenomenon that
needs to be addressed in a participatory manner. The sample used to identify perceptions
was of students from urban contexts, which may limit the study; it would be recommended
to apply the questionnaire to a larger sample that covers semi-urban and rural contexts to
counterbalance the students’ perceptions.

5. Conclusions

After the analysis of the questionnaire items, it can be concluded that the students’
perceptions about environmental protection are that:

1. They are aware that the use of different electronic devices for educational use has
implications on the environment and therefore on the sustainability of our planet.

2. They are convinced that taking actions such as recycling and adopting effective
measures to save energy and extend the battery life of their digital devices will
contribute to reducing the impact of IT on the environment.

3. They believe that their involvement in the responsible use of IT is necessary to con-
tribute to reducing environmental problems.
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4. They need to adopt behaviors and actions that can improve their digital environment
for the benefit of the environment.

5. The averages and standard deviations of the survey were analyzed by university of
origin and gender, and no significant differences were found.

As mentioned, several digital competency frameworks mention environmental care,
so it can be concluded that this competency has been developed in university students, as
revealed by 10 perceptions about climate change in university students being conditioned
by educational processes. Climate change is a problem of human origin and can be modified
for the benefit of all through education, so let us continue to promote actions in favor of
our environment.
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