<@ sustainability

Article

Environmental Education for Sustainability in Higher
Education Institutions: Design of an Instrument for

Its Evaluation

Maria Delfina Luna-Krauletz 1200, Luis Gibran Juarez-Hernandez "*, Ricardo Clark-Tapia 2%
Shafia Teresa Sticar-Sticcar 3 and Cecilia Alfonso-Corrado 2

check for

updates
Citation: Luna-Krauletz, M.D.;
Juédrez-Hernandez, L.G.; Clark-Tapia,
R.; Stcar-Suaccar, S.T.;
Alfonso-Corrado, C. Environmental
Education for Sustainability in Higher
Education Institutions: Design of an
Instrument for Its Evaluation.
Sustainability 2021, 13, 7129. https://
doi.org/10.3390/5u13137129

Academic Editors: Pilar Azcarate
Goded, Rocio Jiménez Fontana and

Esther Garcia-Gonzalez

Received: 18 May 2021
Accepted: 22 June 2021
Published: 25 June 2021

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in
published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.
Licensee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Centro de Investigacion y Desarrollo Sostenible, Centro Universitario CIFE, Cuernavaca 62140, Mexico;
mlunakrauletz@gmail.com

Instituto de Estudios Ambientales, Universidad de la Sierra Juarez, Oaxaca 68725, Mexico; liana@unsij.edu.mx
Divisioén de Ciencias Naturales y Exactas, Universidad de Guanajuato, Guanajuato 36050, Mexico;
shafiasucar@gmail.com

*  Correspondence: luisgibran@cife.edu.mx (L.G.J.-H.); rclark@unsij.edu.mx (R.C.-T.)

Abstract: Higher Education Institutions (HEI) play a fundamental role in the transition towards En-
vironmental Education for Sustainability (EES). As a consequence, one of the most critical challenges
is the need to know their level of incorporation into the environmental agenda. Therefore, an instru-
ment was made and validated to determine the level of incorporation of Environmental Education
for Sustainability into the environmental agenda of HEIs. For its construction, the dimensions of
Institutional Identity, Teaching, Research, Extension/dissemination, and Linkage were considered,
relying on a total of 17 items. Its validation was carried out through an expert review and expert
judgment, and a pilot test was carried out to adapt it to the target population. The main result was
an instrument that integrates the substantive and procedural functions of HEIs. Following the expert
review, the instrument was improved according to their suggestions. The expert judgment showed
an adequate content validity (Aiken’s V > 0.80; LL > 0.60). The pilot test also suggested that the
understanding of instructions and items was adequate with an optimal value of internal consistency
(Cronbach’s alpha of 0.862). An instrument that determines the level of incorporation of the EES in
the substantive and procedural functions of HEIs is presented, valid in content, and with adequate
levels of clarity and understanding of the target population.

Keywords: pilot project; environmental agenda; qualitative analysis; substantive and procedural functions

1. Introduction

Environmental Education (EE) is defined as the educational and cultural process
through which subjects build knowledge and develop capacities, attitudes, and values
that allow them to understand the environmental and socio-cultural reality in order to
establish a responsible relationship with the environment and implement actions to address
environmental problems [1]. That is why EE has been fostered as a benchmark in the
pedagogical and institutional field [2]. However, the solution to current environmental
problems is not only a matter of technical or pedagogical aspects, but it must also transcend
beyond classroom education and consider wider educational spaces where the subjects can
influence and can also be influenced [3,4]. In this context, the EE must be articulated with
other fields of knowledge and have a multi-referential approach [5].

Over time, the definition of EE has been transformed and has progressively extended
its objectives towards the sustainability of development, considering, above all, the new
challenges of the 21st century [6]. This has resulted in the approach of an environmental
education for sustainability (EES), which has the implicit idea of profoundly transforming
attitudes and promoting basic principles so that human beings can be more aware of their
own existence and their role in the natural environment [4,7-9]. With these ideas, it is
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hoped to achieve the promotion of more just and equitable development, as well as the
solution to conflicts and diverse interests, with particular attention on health, peace, nature
care, and the prevention of socio-environmental disasters [7,8].

Given the current context of the work, EES is contextualized as a permanent learning
process based on respect for all forms of life and on a fundamental social commitment to
the environment. This process promotes the transmission of knowledge and incorporates
new educational challenges and characteristics, such as innovative critical thinking, local
and global awareness, value-based education, holistic vision, cooperation, and intercul-
turality [10-12]. It also involves a vision that promotes the training of responsible and
committed people to contribute to more sustainable, just, and equitable societies [2,13,14].

Higher Education Institutions (HEI) are fundamental for the development of a country,
since their central or substantive functions, such as teaching, research, and dissemination,
not only contribute to the training of professionals in different branches of knowledge
but also preserve, create and transfer the assets of culture that are concerning to social
interest [15]. However, since the mid-twentieth century, one of the challenges that HEIs
have faced is understanding and solving the environmental crisis for sustainable, social,
and economic development [14]. To face this challenge, HEIs search to promote positive
attitudes with the curricular environment-making process towards greening from differ-
ent scopes through their substantive functions [16], thereby achieving an Environmental
Education for Sustainable Development (EES).

Although there are different contributions and experiences of the HEIs to promote
environmental sustainability, there is still debate on the parameters and indicators that
should be measured e.g., [17,18]. Some authors such as Leal [14], Berdugo and Montafio [19]
suggest that HEIs should improve the integration of EES in their substantive and procedural
functions, so they should adopt a comprehensive and multidisciplinary approach in all
of its components; facilities, campus operations, community ties, institutional framework,
among others. Given the high level of responsibility of HEIs to promote the protection
of the environment, their objectives, strategies, and institutional and inter-institutional
mechanisms of EES must be clear for the benefit of the academic community and society
with which it is linked [11,19,20].

In particular, the substantive functions of an HEI that make up the fundamental pillars
of university work are, due to their importance, teaching, research, and linkage, under the
understanding that they contribute to achieving the objective of higher education [15]. On
the other hand, the procedural functions of identity (management), extension, and dissemi-
nation improve the quality and efficiency of the substantive functions of the institution.

The development of instruments that assess the incorporation of EES in HEIs is es-
sential for UNESCO's 2030 agenda [2,21]. However, given the different approaches and
theoretical background, there is no consensus on which tool is more useful or better [17,22],
for example, the most common instruments are questionnaires, reflective journals, and inter-
views [16]. Some are explicitly aimed at students to assess environmental attitudes [22-24]
and others at the perception of teachers or knowledge [25-27]. In other cases, the use of
methodologies is oriented towards the physical space of HEIs [28] or through the identifi-
cation of environmental indicator systems as is suggested by [29,30].

At an Institutional level, few research studies have been conducted that analyze the
substantive and procedural functions in HEIs e.g., [14,19], and only the set of indicators
of Stcar and Palomino [30] address the substantive functions from the particularity of
Mexican HEIs whose context requires a comprehensive approach to environmental issues.
Therefore, the objective of this work was to build and validate a diagnostic instrument to
determine the level of incorporation of the EES in the environmental agenda of the main
functions of the HEIs whose contemplated dimensions and indicators are relevant to the
Mexican context.
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2. Materials and Methods

The type of study was instrumental, which consisted of the development of tests/
instruments and the analysis of their psychometric properties [31]. In this study, an
instrument was made and its psychometric properties were analyzed, as shown in Figure 1.

Review of literature and instruments.

’ Selection of dimensions: Institutional Identity, ~Teaching, Research,
Rubric | | Extension/dissemination, and Linkage.

design | | -Generation of items: each item with a choice of five answers (descriptors) through
a Likert-type scale with values from 1 to 5 (very low, low, medium, high, and very
high).
- First review of items and descriptors.
= +

Panel of three experts in environmental education, sustainable development,
pedagogy, and agroecology. Improvement in the context of the items and specifically in the
writing of the descriptors.

Expert V‘

review l -Objective: analyze the belonging of each item to the dimension that it is subscribed

to, its relevance, and clarity.

The panel of 11 expert judges in environmental education, sustainable
development, pedagogy, and agroecology. Experience in the design and validation
of a research instrument.

Improvement and clarification in the wording of items and descriptors.

Expert | | -Objective: analyze content validity of the instrument
dgment | Jud is qualitative/quantitative. All items and descriptors presented content validity (Aiken,s V >0.75).
Quantitative: Rating the pertinence and drafting (scale from 1 to 4 ) and analyzed
using the content validity coefficient (Aiken’s V).

Qualitative: elimination of items, the union of descriptors, or drafting
improvements.

The pilot group of 15 full-time professors of higher-level teaching

ik Excellent degree of understanding of instruction and relevance of

-Objective: items. A good degree of understanding of items
test 3 ’ . <

Evaluate the degree of understanding of the instructions, items, and descriptors.

Analyze the reliability of the instrument (Cronbach's alpha). Optimal reliability (Cronbach'’s Alpha: 0.862).

Figure 1. Methodology flow chart.

2.1. Design

For the design of the instrument, a review of the instrumental antecedents of the EES
in the HEIs was carried out, highlighting the works of Biasutti and Frate [22], Esteban
and Amador [32], Cury et al. [25], Garcia, Jiménez and Azcarate [26], Junyent, Bonil,
Calafell [27], Martinez et al. [28], Mufioz and Paramo [29]. However, since they do not
fit the context of interest of this work, the set of indicators of the Mexican Consortium of
University Environmental Programs for Sustainable Development (commonly known as
COMPLEXUS in Spanish) [30] was considered as a base reference.

After reviewing the instruments, for their elaboration, five dimensions or functions
were considered. Three were substantives functions (Teaching, Research, and Linkage),
and two were procedural functions (Institutional Identity and Extension/dissemination) of
HEIs. Each dimension was made up of items and each item had a choice of five answers
(descriptors) through a Likert-type scale with values from 1 to 5 (very low, low, medium,
high, and very high).

This instrument was made to analyze the incorporation of the EES in the functions
of HEIs; therefore, the research was oriented towards full-time professors (FTP). It was
considered that FTPs are not only teachers but also researchers who had other activities as
well. For this reason, it was assumed that they had a broad vision and knowledge in the
dimensions of the instrument and their HEIs.

2.2. Expert Review

Once the first version of the instrument was concluded, it was submitted to the review of
three experts whose relevant characteristics linked them with the studied problem, as well as
their professional experience, personal qualities to participate in the research, and professional
expertise [33]. The experts had to have at least a minimum academic degree of a master’s
degree and experience in the design and validation of research instruments [31,34]. According
to this mentioned above, the group of experts was made up of three FTPs with an average
experience of 14.33 years (£9.01) in environmental education, sustainable development,
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pedagogy, and agroecology. The review’s objective was to analyze the belonging of each item
in the dimension to which it is subscribed, its relevance, and clarity.

2.3. Expert Judgment

Expert judgment has been considered as the optimal way to determine content valid-
ity [31]. It consists of an informed opinion of people with ample experience of a particular
subject to provide information, evidence, judgments, and evaluations on the evaluated
topic [31]. For the content validity analysis, the instrument was submitted to the evaluation
of 11 experts. Like the expert review, they were selected according to the field of expertise,
academic degree, and experience in designing or validating instruments.

The judgement had a qualitative/quantitative approach [31,34,35]. The scale of Expert
Judges [36] was used, which contemplates a qualitative evaluation considering the elimi-
nation of items, the union of descriptors, or drafting improvements. For the quantitative
evaluation, a scale from 1 to 4 analyzed the relevance and writing of each item and its
descriptor in the answer options.

The quantitative evaluation was analyzed using the content validity coefficient V of
Aiken and its confidence intervals of 90% [37], denoting that to consider an item as valid,
the value of the coefficient must be greater than 0.75, as well as a higher value of 0.5 in the
lower limit of the confidence interval [37,38].

2.4. Application of the Test with a Pilot Group

After the judgment and improvement of the instrument, the analytical rubric was
applied to a pilot group of 15 FTPs of higher-level teaching, of which eight professors
have held a management position within the HEIs. The application form was an electronic
form using google forms. The objective of the pilot group was to evaluate the degree
of understanding of the instructions, items, descriptors, and the answering time of the
instrument. For this purpose, the satisfaction survey with the instrument [39] was used,
and the reliability of the instrument was evaluated using Cronbach’s alpha coefficient [40].

3. Results
3.1. Design and Review by Experts

The emitted evaluation concerned the definition and clarity of concepts implicit in
the instrument, which led to a literature revision for some definitions shown in Table 1.
Also, considering that the instrument addresses a topic of relevance for HEIs. The pilot
group evaluated the degree of understanding of the instructions, items, descriptors, and
the answering time of the instrument.

3.2. Expert Judgment

The evaluation carried out by these experts provided suggestions for improvement
and clarification in the wording of items 1, 3, 4, 6, 8, 9, 10, 11, and 12. They also suggested
changes in the assessment scale of some descriptors of Items 2, 3, 5, and 10, where the high
and very high levels were perceived as confusing (Table 2).

The analyzed qualitative evaluation with Aiken’s V showed that, for relevance, 82%
of the items presented optimal values (Aiken’s V > 0.80; LL > 0.60) (Figure 2a), while for
items 1, 4, and 8, they showed values close to the established minimum (Aiken’s V = 0.7§;
LL > 0.50) (Figure 2a). These items were improved from the observations of the expert
judges (Table 2). On the other hand, for the writing criterion, 100% presented optimal
values (Aiken s V > 0.80; LL > 0.60) (Figure 2b).
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Table 1. Revision of concepts related to EAS.

Concept

Definition

Source

EES

EES aims to achieve social justice for current and future generations while respecting
cultural diversity. It is about lifelong learning, and it is part of a quality, comprehensive
and transformative education under the dimensions of content, pedagogy, learning
environments, and social transformation.

Sustainable development

Performance Indicators

Curricular Environmental Transversality

Curricular greening

Substantive functions

Dynamic concept with multiple forms of interpretation according to different

perspectives; however, an emphasis should be placed on the holistic approach integrated [41]

by three dimensions: the environment, the economy, and society.

They constitute a set of
elements whose capacity

allows for the generation of a synthetic image of the conditions of a study site. They
make up a set of criteria that directly assess a non-tangible reality but they articulate and

[29,30]

correlate variables and must fulfill the function of simplifying a complex phenomenon
and quantify and produce information about such phenomenon.
Curricular strategy through which high priority topics are inserted into an educational

program, permeating activities, content, and practices throughout the curriculum to

[9,41]

articulate the disciplines and achieve a holistic training process.
Integrating an environmental dimension in the Institutions is related to how the HEI

incorporates the environmental issues from different institutional settings: training,

[27,42,43]

research, extension, and management.
They are elements that guide HEIs to achieve their social responsibility through the

relationship between their mission and work efforts that they jointly carry out; they [15]

constitute university work through research, teaching, extension, or social projection.

Table 2. Observations and suggestions of the items by the judges, as well as the corresponding improvements.

Judge

Item/Descriptor

Suggestion

Item/Descriptor Improvement

3,10

Item 3. To what degree does the HEI
have mechanisms for promoting
environmental awareness within it as
part of its daily practices?

Item 4. To what degree does the HEI
have a civil protection program,
prevention of risks to the health,

environment, and heritage?

ITEM 5. To what degree does the HEI
incorporate education, in a mainstream
environmental way, for sustainability
into its study plans?

Item 6. Very high-level descriptor. There
are teacher training covenants, graduate
programs, specializations, or
postgraduate degrees that are
permanently offering preparation from
environmental pedagogy to formulate
didactic strategies for the educational
processes in which they intervene.

It is a performance indicator that
encompasses the system of elements to
promote environmental management
adequately. Take into account that
promoting environmental awareness is
different from just promoting saving
resources. The wording can be
improved to avoid confusion.

It is necessary to incorporate
management, treatment, and disposal of
hazardous waste from laboratories.

Check the wording in descriptors,
sounds confusing

Improve wording

3. To what degree does the HEL
implement an Environmental
Management system to promote
environmental awareness to the entire
academic community?

This suggestion was incorporated in
item 3 within the descriptors.

The very high descriptor was improved
as follows: At least one PE has the
environmental and sustainability
dimension in a mainstream
environmental way in all its subjects,
and the HEI also has a program for the
training of its teachers to address the
mainstream in an environmental
perspective and the sustainability in all
its educational programs.

The HEI has an evaluating and
monitoring program for its trained
teachers through its environmental and
sustainability issues.
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Figure 2. Values of Aiken’s V and the lower and upper values of the confidence interval for each
item in the criterion of relevance (a) and writing (b). CI, confidence intervals.

3.3. Application of the Instrument to a Pilot Group

The results revealed that both the understanding and relevance of the items and the
degree of satisfaction were excellent. On the other hand, the degree of understanding of
the items was also good (Figure 3). Regarding internal consistency, an optimal reliability
value was obtained (Cronbach’s Alpha: 0.862). Table S1 provides the final version of
the instrument.
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Figure 3. Results obtained from the satisfaction survey.

4. Discussion

Currently, there is no consensus on a specific framework of key sustainability compe-
tencies and their inclusion within the EES in higher education institutions [44] so having
an instrument that serves as a guide and reference for curriculum development or reorga-
nization of HEIs constitutes an essential step to determine the level of incorporation of the
EES in the substantive functions of the HEIs.

The degree to which EES is incorporated in HEIs constitutes a complex task (15). In this
work, various study approaches of the EES are reported, whose contribution contributes to
a methodological framework to improve the understanding of the subject, either from the
perspective of the students [22,23,25] to the teachers [25,26] or the administrative field [28].
Therefore, five dimensions were included in the instrument designed here, all related to
the substantive functions of the HEIs. Each dimension seeks to obtain in greater detail the
elements that describe the context of the EES and takes as a starting point the proposal of
the COMPLEXUS indicators, which considers a university system, interrelated, articulated,
complementary, in a complex and systemic way [30].

Due to its importance in university work, teaching represents a fundamental pillar
of higher education [15], where teachers pose various challenges in the evaluation of EES
in HEIs since it can be oriented towards knowledge or perceptions, with a pedagogical
approach under the premises of systemic thinking, interdisciplinary work, personal par-
ticipation, strategic action and critical thinking [13,18]. For this reason, the instrument
considered a general dimension on teaching to address teachers and academic programs at a
transversal and multidisciplinary level from an environmental and sustainable perspective.

Thus, curricular environmental transversality and the environment can be associated
through the insertion of high priority topics permeating activities and content throughout
the curriculum, also considering the articulation of disciplines [43,45], and integrating the
environmental dimension in the curriculum from different institutional settings [27,46-48].

Additionally, research as the second fundamental pillar in HEIs [15] performs a
preponderant role in creating and disseminating knowledge. In this context, our instrument
analyzed the development of practical skills, types of collaborations, and aspects of critical
and systemic thinking, problem-solving, and capacity for action, as suggested by Esteban
and Amador [23] and Esteban et al. [32]. Also, we considered aspects of local and traditional
knowledge, the link between students, teachers, social or government sectors, and the
application, innovation, and technology transfer.
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In this work, the instrument incorporated the Institutional Identity as a procedu-
ral dimension, which dealt with the importance of the environmental agenda and the
sustainability approach under its institutional policy. For example, their strategic plans,
institutional regulations, and budget allocation with approaches in each administrative
activity’s environmental agenda and sustainability. It also incorporates various aspects of
comprehensive waste management, responsible use of water and energy, green purchases,
construction, sustainable construction, and mobility, among other issues and those related
to the Environmental Management System.

The instrument’s structure consists of descriptors obtained from indicators based on
levels ranging from the lowest to the highest of performance. This structure allows having
an instrument in the form of an analytical rubric, which contains the three implicit elements
of a rubric: evaluation criteria, quality descriptors, and levels of achievement [49]. This
provides a greater specificity at the level of each item and serves as support so that the
participants can orient themselves in their answer and have the potential to gather more
detailed information through its components.

An essential aspect in the development of instruments is the analysis of their psycho-
metric properties since it is a crucial criterion to determine their measurement quality [50].
In this sense, validity and reliability are essential properties that evaluate the precision of an
instrument. However, only the contributions of Esteban and Amador [23], as well as Garcia,
Jiménez, and Azcarate [26], refer to the execution of expert judgment to determine content
validity. Therefore, expert review after its construction ensures their validity and deter-
mines the items’ belonging and relevance to the theoretical construct [51-53]. Sufficient
elements were obtained from this review to delimit the instrument’s dimensions and the
total number of items to be considered and that they belong to each dimension in a concise
and representative manner. Likewise, the expert review improved wording and clarified
some descriptors that generated confusion (e.g., budget allocation and transversality in the
curricula). Thus, the importance of this analysis is highlighted.

On the other hand, content validity indicates the degree to which the elements of the
instrument are relevant and representative in a theoretical construct evaluation [53-55].
In this work, validation made it possible to clarify and identify the dimensions and items
or aspects their properties required. Also, it is necessary to demonstrate their pertinence
and relevance, which were applied through the judgment of experts, considering optimal
analysis to determine content validity [31,34,35,52,54]. The results showed a content
validity of all the items, and the suggestions provided greater clarity of various items and
descriptors. It also allowed for finding the appropriate wording of the items, with the basic
grammar and lexical rules to improve the users’ understanding. All the recommendations
were pondered and taken into account to specify the final version of the instrument,
therefore, it can be established that the instrument has content validity.

Finally, in the application phase to a pilot group, the understanding of instructions
and items was denoted, revealing the accessibility or feasibility of the instrument. This was
accessible and easy to apply in the field, considering simplicity and clarity when answering
the instrument suggested by [50,53]. Furthermore, the high reliability suggests a good
correlation between items and a weighting on the theoretical construct addressed [50,56].
Nonetheless, it is essential to recognize that this analysis is still exploratory since it is
required to apply it to a sample of more than 200 participants, as is suggested by [57].

5. Conclusions

The debate on EES as an emerging approach still exists at an institutional, social and
political level. This work incorporates the EES in the environmental agenda of the main
functions of the HIEs. The instrument’s design is an analytical rubric that provides essential
advantages by having descriptors that favor a better orientation to the user about it. On the
other hand, the content review and validation process allow continuous improvement of the
instrument and shows that its elements are relevant and representative of the theoretical
construct. In this context, this paper presents a relevant and validated instrument to
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evaluate the level of incorporation of environmental education for sustainability into the
environmental agenda of HEIs.

Although the instrument proved to be accessible for the target population, it is nec-
essary to apply it to a larger population sample to reaffirm this aspect and analyze the
construct validity. Finally, and according to the principles of the 2030 Agenda, EES consti-
tutes a fundamental starting point to achieve sustainability goals; in this sense, HEIs have a
priority role in the social change that is expected in the long term to protect the environment.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/10
.3390/sul3137129/s1: Table S1: Dimensions, items, and descriptors of the instrument to know the
degree to which EES is incorporated into HEISs.
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