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Abstract

Introduction: Global crises such as the COVID-19 pandemic have posed a critical challenge
to education and have hampered progress towards sustainability in higher education.
Therefore, the present study aimed to examine the impact of pandemic crisis management
on the sustainability of higher education. Methods: This research was based on a mixed
approach and, in terms of the nature of the data, consisted of two qualitative and quan-
titative phases. Qualitative data based on the grounded theory were collected through
semi-structured interviews with 25 university leaders. The statistical population in the
quantitative section consisted of 240 employees and faculty members from agricultural
faculties in Tehran province, and the resulting data were analyzed using structural equation
modeling. Results: Qualitative data were examined through three phases: open, axial, and
selective coding, resulting in the identification of 393 open codes, including 98 ideas across
eight primary themes. After validating the model obtained from the qualitative phase,
all relationships between variables were confirmed through path analysis. The findings
indicated the advancement and enhancement of six factors: the creation of laws and regula-
tions, financial resources, infrastructure, communication and collaboration, human resource
management, and social capital, which facilitated the promotion of pandemic crisis manage-
ment. Likewise, pandemic crisis management affects the sustainability of higher education.
Discussion: This research helps to document the pandemic crisis management model of
agricultural colleges so that the sustainability of higher education can be achieved through
understanding the conditions and strategies of pandemic crisis management. Also, this
paper expands the knowledge about the management of the pandemic, which necessitates
the sustainability of the functioning of the higher education system.

Keywords: crisis management; pandemic; higher education; sustainability; agricultural
education
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1. Introduction
Recent public health crises (such as COVID-19) have created uncertainty and change

on a larger and more pervasive scale than any others in recent history [1–3]. This crisis
affected the performance of individuals, organizations, and systems, and led to a situation
that many individuals and organizations were unprepared to deal with [4]. Although we
have seen vast growth in educational methods at all levels and in all corners of the world
over the past few years, higher education has been deeply affected by the pandemic, the
biggest challenge that most education systems have ever faced [5]. Since the beginning
of 2020, educational institutions have quickly switched to emergency distance learning or
blended online and face-to-face classes with social distancing requirements and changing
protective measures [6].

Kavaric et al. [7] found that the majority of professors encountered difficulties with
online teaching. Nenko et al. [8] believe that following the pandemic, gaps in the knowl-
edge and skills required by teachers for effective digital teaching became apparent. Also,
professors faced a range of pressures, including organizational demands, emotional strain,
and family challenges [9]. Even at universities that suffered tuition revenue losses, the
risk of layoffs and unpaid leave sparked fears about the institution’s ability to remain
operational [10]. On the other hand, students also faced numerous challenges during the
COVID-19 pandemic, including limited familiarity with e-learning platforms, inadequate
online education infrastructure, the illness or loss of family members, financial hardships at
home, and significant mental and emotional stress [11]. Distance education also highlighted
the inequality in access to information resources between students in rural and urban ar-
eas [8]. Graduations were canceled or postponed. International students wandered, and
teaching and examination processes became more complicated [12].

Beyond its impact on education, the crisis also disrupted other key functions of uni-
versities, including research activities, income generation, and social engagement [13].
The non-reimbursement of tuition and loss of income from endowments, charities, con-
ferences, and research posed a threat to the business model of higher education [14]. The
COVID-19 epidemic precipitated swift and unforeseen transformations in higher education
institutions and posed a significant danger to the attainment of the United Nations Sus-
tainable Development Goals. This was a critical challenge for continued progress toward
sustainability in higher education and the provision of sustainable curricula [15]. This crisis
seriously led to universities and higher education institutions derailing their social missions,
and institutional resources were diverted from main sustainability strategies [16]. The
COVID-19 pandemic significantly reversed the progress of attaining sustainable develop-
ment goals such as poverty reduction, health care, and education, especially in developing
countries [17], and led to widespread economic and social upheaval. COVID-19 affected
all goals, but not equally. The pandemic exposed the vulnerability and inequity within
global higher education systems by intensifying deep social divides and long-standing
systemic inequalities [18].

In higher education, the focus on turning the educational method towards online
and electronic curricula to enable education during quarantine and emergency distance
education led to a decrease in access and adaptation of students and professors [19]. It
also moved away from achieving the United Nations Sustainable Development (SDG)
goals of “providing inclusive and equitable quality education and promoting lifelong
learning opportunities for all” (SDG4) [20]. COVID-19 produced new needs, such as digital
technology for learning or single-use plastics, challenging sustainability with higher rates
of unsustainable consumption [21]. The widespread and recurring outbreaks of this disease
highlighted the alarming potential for more frequent and even more dangerous disease
outbreaks in the future [22]. The World Health Organization also cautioned that this
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pandemic will not be the last public health crisis of its kind [23]. Arora and Mishra [24]
argued that the way to deal with future epidemics is to make an all-out effort to achieve
sustainability goals. Waltner-Toews [25] also believes that the COVID-19 pandemic is a
reminder that human identity is deeply involved with the earth’s ecosystems. The idea
that humans are a part of nature and not separate from it is a concept that societies seem to
have forgotten.

In general, the outbreak of the COVID-19 pandemic severely affected and disrupted the
activities of higher education around the world. However, universities lacked knowledge
about global pandemic management [9], and crisis management was needed to develop
strategies for damage mitigation, preparedness, response, recovery, and the rebuilding of
higher education systems. Therefore, developing a crisis management plan can be helpful.
Careful planning for pandemic crisis management can help managers map out potential
problems and design strategies to deal with them. Universities should look beyond the
crisis in order to create long-term and practical solutions to resolve the situation and
maintain their future in normal conditions. Despite the rapid response of higher education
institutions globally during the epidemic, implementing significant changes within weeks,
the higher education system experienced substantial losses in economic, educational, and
social domains due to the absence of a pandemic crisis management framework. Therefore,
the main objective of this study is to investigate the impact of pandemic crisis management
on the sustainability of higher education. This objective is divided into four sub-objectives
as follows:

1. Identify and explain the key factors affecting pandemic crisis management in higher
education institutions (with an emphasis on agricultural faculties) through qualitative
data collection and development of a conceptual model.

2. Quantitatively measure and validate the presented conceptual model by examin-
ing the causal relationships between the identified factors (including lawmaking,
financial resource development, infrastructure promotion, communication and coop-
eration development, human resource management, and social capital promotion)
and pandemic crisis management.

3. Assess the impact of pandemic crisis management on achieving sustainability in
higher education, focusing on the dimensions of educational sustainability, research
sustainability, and university social responsibility.

4. Provide an indigenous, flexible, and process-oriented model for crisis management
that can be used as an operational framework for universities and higher education
centers in the face of similar crises in the future.

Therefore, this study investigated the impact of pandemic crisis management on the
sustainability of higher education in agricultural colleges of Tehran province. Agricultural
education plays a key role in ensuring food security, sustainable development, natural
resource management, and the national economy. In times of global crises such as the
COVID-19 pandemic, the sustainability of education in this field directly affects the quality
of training specialized human resources and the future of the country’s agricultural sector.
Tehran Province has several reputable and active agricultural faculties that provide suitable
and reliable conditions for data collection and scientific analysis of the studied phenomenon
in terms of human resources, educational and research equipment, and the volume of
scientific activities. This focus increases the credibility and generalizability of research
findings at the national level.

The present study follows the following sections: Section 2 includes the research
literature review and explains the research framework. Section 3 discusses the materials
and methods, Section 4 presents the results of the study, Section 5 discusses the findings
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and compares the findings of this study with other research, and Section 6 is devoted to the
conclusions and policy implications.

2. Literature Research
Sustainability is defined as the capacity of a system to continue operating in the long

term without degrading its underlying resources. In its broadest sense, sustainability means
the capacity of a society, ecosystem, or any existing system to operate long into the future
without being undermined by the exhaustion or excessive use of its essential resources [26].
In crises such as the COVID-19 pandemic, the achievement of the Sustainable Development
Goals (SDGs), especially Goal 4 (quality education), has faced serious challenges [27].
Studies show that crises are not only threats, but can also be opportunities to rethink
traditional models and accelerate the transformation towards resilient systems [28]. For
example, Hariram et al. [29] emphasize that the pandemic provided an unprecedented
opportunity to rebuild systems based on the principles of sustainability. With the growing
recognition of universities’ role in advancing sustainable development and disseminating
it to global communities, the sustainability of higher education institutions has become a
prominent topic [30,31]. Higher education centers are key drivers of societal change due to
their significant influence and ability to initiate and foster sustainable development [32,33].

In order to create the required change in higher education, sustainability principles
should be included in the heart of the strategy of higher institutions, such as educational
and research programs, operating methods, and organizational culture [34]. According
to Mohammadi et al. [35], sustainable universities try to integrate sustainability into their
main functions, including education, research, services, and operations. At the educational
level, sustainability is the development of educational practices that can be appropriately
scaled without depleting resources or excluding certain populations. At the research level,
adapting research priorities to society’s needs helps sustainability. At the societal level,
higher education is tasked with addressing global health and environmental issues by
finding effective solutions [15]. In this regard, universities need to develop sustainability
dissemination through education, research, communication with stakeholders, etc. [36].

In addition, each university has its own culture, governance structures, and goals
that influence the strategies that most likely lead to sustainable transitions [37]. These
strategies involve integrating sustainability elements into existing programs in a structured
and educationally appropriate way, developing new courses with interdisciplinary and
transdisciplinary sustainability themes, and providing sustainability studies opportunities
for all degree programs and specialization paths [32]. Comprehensive and transdisciplinary
education that integrates the university’s environmental, social, and economic pillars of
sustainability and enables learners to participate in more sustainable societies is essential
in addressing the challenges [38].

We live in a world facing multiple global crises: health, economic, financial, and
environmental. The next crisis, in any form, is another symptom of unsustainable hu-
man production and consumption [39]. Facing unforeseen situations in the functioning
of universities is made possible by crisis management. Crisis management includes prior
preparation to address disruptions, rapid response to repair damage, and ensuring the
continued sustainability of the system [40]. The emergence of the COVID-19 epidemic con-
stituted an immediate catastrophe for higher education, significantly disrupting institutions
nationwide [41]. Moreover, lack of practical knowledge in dealing with and managing the
pandemic increased the levels of ignorance and uncertainty, introducing another dimension
of the crisis [42]. Therefore, higher education institutions must employ crisis management
strategies to address and overcome current challenges, minimize the costs associated with
these difficult conditions, and prepare for such crises in the future [9]. The COVID-19
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crisis provided an excellent opportunity to identify changes that have occurred, to search
for smart solutions in order to face the consequences of these changes, and to invent new
methods and approaches in order to turn threats into opportunities so that higher education
can move from the current situation to a desirable situation [43].

Moon et al. [44], in their study of pandemic crisis management at the University
of Sydney from the perspective of educational leaders, highlighted the critical role of
communication strategies, the level of collaboration, and adaptation to change for timely
engagement and communication. Leal Filho et al. [37] showed that the COVID-19 pandemic,
in addition to causing changes in the academic routine, has affected scientific publications
in the fields of environmental/sustainability knowledge, leading to an increase in scientific
publications despite the restrictions imposed by quarantine and lack of access to knowledge
and research facilities. Kuzmina et al. [45] showed that the success of pandemic crisis
management depends on the realization of the psychological components of maintaining
the mental health of members, providing continuous technical support to members, and
strengthening trust between members.

The results of research by Biancardi et al. [46] showed that sustainable societies in the
university are based on six pillars: sustainable education, energy (and resource) indepen-
dence, initiatives aimed at reducing the university’s carbon footprint, subsidy payments
in support of the green economy, environmental protection and energy communities, and
new green career opportunities.

Crawford & Cifuentes-Faura [15] examined the impact of COVID-19 on the United Na-
tions’ Sustainable Development Goals (SDGs) in the higher education during the pandemic
and found that the pandemic affected inclusive and equitable quality education (Goal 4),
decent work and economic growth (Goal 8), industry, innovation and infrastructure (Goal
9), and enablement through integrating and embedding sustainability into the curriculum
(Goal 12). Rasli et al. [47] reported on the strategies of higher education institutions in the
face of uncertainties in the COVID-19 crisis: resilience and change management, digital
transformation and online learning, curriculum change, and sustainability.

Interestingly, the reality is that the recent pandemic did not destroy higher education,
but exposed its flaws, systemic weaknesses, and unseen vulnerabilities. The pandemic
shifted the focus from the ever-expanding trend of higher education to sustainability. Leach
et al. [48] believe that COVID-19 provided unprecedented opportunities for redevelopment
in accordance with the principles of sustainability. In other words, the sustainability of
higher education could be a result of pandemic crisis management. However, Sá and
Serpa [49] stated that despite the importance of higher education sustainability prac-
tices post-COVID-19, there is ambiguity and volatility in both the science and practice
regarding sustainability in higher education. They argued that a more comprehensive
approach is needed for pandemic crisis management measures to lead to sustainability in
higher education.

A review of the literature showed that some studies focused only on qualitative meth-
ods (such as Rasil et al. [47]) and some on quantitative methods (such as Kuzmina et al. [45]).
Using a mixed method, this research, while uncovering hidden aspects of phenomena,
provides objective and generalizable evidence, provides a deeper understanding of the
subject, and adds to the validity of the results. Also, some studies, such as Moon et al. [44]
and Rasil et al. [47], examined the factors affecting pandemic crisis management, and some,
such as Leal Filho et al. [37] and Kuzmina et al. [45], examined crisis management measures,
but did not study the role of pandemic crisis management on the sustainability of higher
education. Biancardi et al. [46] reported sustainability in higher education as a result of
pandemic crisis management, but did not examine the factors influencing pandemic crisis
management and crisis management measures. Each study has pointed to a subset of
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factors (economic, communication, policy, etc.), but the combination of these factors in
effective crisis management has been less explored. Also, although previous studies have
mentioned various dimensions of sustainability (economic, environmental, and social),
research that systematically analyzes these dimensions in relation to crisis management
does not exist. Therefore, there was a lack of research that analyzed crisis management not
only reactively, but also strategically and prospectively in relation to the sustainable devel-
opment goals of universities. By providing a comprehensive model for crisis management
in universities, focusing on the impact of pandemic crisis management on the sustainability
of higher education, it can help fill the above gaps and, in addition to promoting resilience,
can help achieve the sustainable development goals of higher education.

3. Methodology
The current research is an exploratory mixed research conducted in two phases:

qualitative and quantitative. The qualitative method was initially used to develop a
model related to the sustainability of higher education in the context of the pandemic
crisis. Then, quantitative methods were used to validate the model developed from the
qualitative phase.

3.1. Qualitative Methods

Sampling and data collection: Using the interview tool, researchers extracted the
conditions, strategies, and consequences of higher education sustainability in the context of
a pandemic crisis and developed a conceptual model. Strauss and Corbin’s [50] grounded
theory approach was employed as the research strategy. The core principle of this strategy
is that theory is not derived from pre-existing data but is instead developed or concep-
tualized from the insights provided by participants who have directly experienced the
phenomenon under investigation. The data collection tool in this research was a semi-
structured interview with experts. Participants in the qualitative phase of the research
included educational leaders from the agricultural colleges of Tehran province who were
experts and knowledgeable in this field. The selection of the participants was performed
using the purposive sampling method. The number of samples was considered to be
25 based on the principle of theoretical saturation. Educational leaders have been directly
involved in major decisions about closing or reopening universities, changing teaching
methods, equipping virtual infrastructure, and managing human and financial resources,
and the consequences of these actions; therefore, they can provide more comprehensive
and credible perspectives.

It is necessary to explain that the reason for choosing the University of Tehran, Tar-
biat Modares University, and Islamic Azad University of Science and Research Unit of
Tehran is that these three are among the parent universities, and regional crisis manage-
ment is generally focused on these universities. The selection of Tehran province and
agricultural colleges in particular was based on several logical and methodological reasons:
(a) Tehran province, as the capital of Iran, has the highest population and academic density
in the country. As a result, the impacts and challenges of the COVID-19 pandemic have
transformed this province into an information-driven location where research is provided.
(b) Since agricultural disciplines are inherently dependent on practical training, fieldwork,
laboratories, and field visits, crisis management in agricultural colleges requires more
creative strategies.

In fact, Tehran province is a natural laboratory with a high population density. There-
fore, if a management strategy works in these difficult and complex conditions, it will
most likely work in other regions with less challenging conditions. Additionally, education
in agricultural schools is inherently dependent on practical training. Unlike humanities
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or even some technical-engineering disciplines that have a more theoretical content, it
is not possible to completely virtualize education in agriculture in agricultural schools.
For example, field work, soil and plant laboratories, objective pest and disease detection,
and livestock management require physical presence. This forced the administrators and
professors of these schools to develop the most creative and sophisticated integrated strate-
gies (e.g., the use of video recordings of farms and virtual simulators). In fact, selecting
these examples for research draws a precise and practical roadmap to navigate the most
difficult paths.

Data analysis: In the systematic design of grounded theory, for the analysis of the col-
lected qualitative data, three stages—open coding, axial coding, and selective coding—were
conducted to ultimately produce a coherent paradigm or an objective representation of the
created theory.

Open coding: This stage is the process of analyzing and naming concepts, classifying
them, and discovering their characteristics and dimensions in data through continuous
comparison. During the open coding phase, the interview transcripts are reviewed line
by line, and a “code” or label is assigned to each meaningful section. Then, the researcher
increases the level of abstraction and reveals similarities and differences between the codes
by comparing them, and similar codes under a broader label are called concepts.

Axial coding: In axial coding, concepts are placed together based on commonalities or
synonymy. In other words, internal connections are established between the concepts that
are developed in open coding, and through continuous comparison, similar concepts are
integrated and centered on a common axis.

Selective coding: In this stage, a central category is systematically selected and, by
relating it to other categories, a theory is developed that provides an abstract explanation
for the process studied in the research, and finally, the research model is presented.

After analyzing the data from the interviews, in order to increase the scientific accuracy
and validation of the model and research results, four criteria of Guba and Lincoln [51]
were used: credibility, dependability, confirmability and transferability. In this study,
MAXQDA2018 software was used to document findings, organize, refine, and combine
extracted codes, and facilitate the achievement of higher quality theory.

3.2. Quantitative Methods

Sampling and data collection: Using the concepts, categories, and model obtained from
the analysis of interviews in the qualitative phase, a questionnaire was developed and used
to collect data in the quantitative phase. The reliability of the questionnaire was assessed
through a pre-test, and the Cronbach’s alpha coefficient for all constructs was found to
be more than 0.70. The face and content validity of the questionnaire were also assessed
by a panel of experts and confirmed after making the recommended corrections. The
statistical population in the quantitative phase of the research comprised faculty members
and staff of agricultural institutions in Tehran province. Cochran’s formula was employed
to ascertain a sample size of roughly 240 individuals, picked by the stratified random
sampling technique.

Data analysis: The partial least squares method of structural equation modeling and
Smart PLS3 software were employed to evaluate the suggested model and elucidate the
links among the variables in the intended model.

4. Results
4.1. Qualitative Results

Open coding: First, the text of each interview was read and analyzed sentence by
sentence. An appropriate code was assigned to each sentence or set of sentences that



Sustainability 2025, 17, 9921 8 of 22

contained a specific meaning. For example, the second interviewee mentioned practical
training and workshops through online platforms:

I teach a course called “pests of fruit trees” in which I do not conduct any laboratory
and take the students outdoors. In the pandemic situation, I told the students that I will
post photos and videos of the damages. You also search in your city and take pictures
of the damages.

The seventh interviewee emphasized the skill of improvisation in making decisions in
critical situations:

Due to not having enough time and documents to make decisions in crises, decisions are
usually taken impromptu. In the theory of crisis management, it is said to act first and
then make a decision.

The 11th interviewee believed in adapting the content and teaching method to
virtual education:

The content and method of teaching changed during the COVID-19 pandemic. For
example, we should have used the upside-down teaching method. That is, we told the
subject in advance to the student so that he would have the opportunity to study, and
then in class he would present his problems and we would explain.

The 13th interviewee also considered reducing environmental pollution and saving
fuel consumption as a consequence of pandemic crisis management in the university:

Professors and employees stay in their office and many trips are reduced, and it saves
time. Fuel consumption and environmental pollution are reduced.

The analysis result in the first open coding stage produced 393 open codes. The open
codes were then placed under a larger concept according to their validity and consistency
with other discovered codes, and this process was repeated many times until, after repeated
refinements, the open codes were organized into concepts. As a result, 98 concepts were
created from the 393 open codes.

Axial coding: In this stage, the concepts were first connected in a network, and then
the concepts with common meanings were organized in categories, at a more abstract level
than concepts. Next, the researcher chose one of the categories as the core category, explored
it under the title of the core phenomenon in the center of the process, and determined its
relationship with the other categories. At this stage, the 98 concepts resulting from open
coding were placed in 12 main categories and 24 sub-categories.

Selective coding: In this stage, the researcher attempts to connect the categories with
each other and, based on these connections, create a theory about the subject. Based on
this, the theory of pandemic crisis management in agricultural colleges can be expressed
as follows: various strategies, such as formulation of laws and policies to protect the
performance of agricultural faculties, development and diversification of university finan-
cial resources, promotion of social capital and culture, development of communication
and cooperation, strengthening university infrastructure, and improving human resource
management, have an impact on pandemic crisis management. Also, pandemic crisis
management in agricultural colleges with three components of preparedness, response,
and recovery can lead to the emergence of higher education sustainability. According to
the model presented in Figure 1, which is the result of the qualitative phase of the research,
hypotheses were developed about the relationships between variables that were tested in
the quantitative phase.
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Figure 1. Conceptual model of pandemic crisis management at the university level.

This study used the technique of long-term engagement, continuous observation,
reviewing by participant review, and reviewing by colleague review to achieve credibility.
The confirmability was obtained from the complete documentation of each step of the
research process and the creation of an audit trail. Another researcher was asked to review
and evaluate the research process and results to obtain the dependability index. Thus, two
researchers independently coded the transcripts of the fifth and seventh interviews using
open coding. Inter-coder reliability was assessed using Cohen’s kappa (K = 0.721), indicat-
ing significant agreement. Discrepancies were discussed, and the coding framework was
refined before axial and selective coding continued. The tool used to create transferability
was rich description, recording, displaying all the key points in the open coding stage, and
documenting the concepts.

4.2. Quantitative Results

Structural equation modeling was employed to validate the model developed during
the qualitative phase of the research. To test the conceptual model, the accuracy of the
relationships within the measurement models was first verified, and then the relationships
in the structure were examined and interpreted. During the assessment of the measurement
models, items with factor loadings below 0.3 and t-values less than 1.96 were excluded
from the analysis. There were items whose factorial load was higher than 0.48 and had
a high correlation level. After carefully measuring the hidden variables, this correlation
relationship was also found to be significant. Table 1 shows the results of the research.

Table 1. Load of the Items in the Measurement Model.

Indicator Object Factor Loadings T-Value

Risk Identifying the risks and vulnerabilities of the university in
pandemic conditions 0.910 77.789

Risk1 Gathering the necessary information to analyze the risks of a
pandemic in the university 0.800 32.702

Risk2 Identifying control strategies to reduce the impact of the pandemic
with the cooperation of the university-based medical school 0.806 32.381

Risk3
Leveling the restriction of university activities from normal activities

to complete closure based on the level of pandemic threat and the
recommendations or requirements of regional authorities

0.768 34.486

Risk4
Determining the actions of each pandemic threat level by the crisis

management team based on regional conditions and the
recommendations of competent organizations

0.834 54.342
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Table 1. Cont.

Indicator Object Factor Loadings T-Value

Team Forming a crisis management team 0.944 146.080

Team1 Selection of competent people and their job descriptions in the field
of crisis management 0.878 51.420

Team2 Forming a crisis management team in each university and
delegating authority 0.837 40.471

Team3 Preparing and communicating operational protocols and procedures
to deal with the pandemic crisis in the university 0.779 19.836

Train Training, practice, and crisis simulation 0.891 71.110

Train1 Holding training courses to inform employees, professors, and
students about the methods of contagion and control 0.848 55.946

Train2 Examining experiences and actions in universities in other countries
in order to prepare during the pandemic 0.891 72.938

Train3 Conducting appropriate exercises to prepare to face the pandemic 0.808 21.473

Reduc Reducing and postponing the level of university activities 0.911 103.573

Reduc1 Evacuation and closure of restaurants, swimming pools,
and restaurants 0.787 39.407

Reduc2 Development of a virtual campus 0.806 42.868

Reduc4 Reducing costs by postponing unnecessary expenses 0.792 30.174

Reduc5 Canceling face-to-face events and meetings and holding
them electronically 0.839 52.044

Reduc6 Restrictions on commuting to the university and social distancing 0.787 34.604

Inform Informing the university’s actions to staff, professors and students 0.855 60.140

Inform1 Information about the news of the Ministry of Health and Science
regarding the fight against the disease 0.834 43.280

Inform2 Information in the field of the educational calendar 0.826 76.214

Inform3
Providing public relations information to students through multiple

channels such as targeted emails, social media, and dedicated
web pages

0.881 21.329

Supe Supporting measures for the continuation of educational activities 0.947 161.925

Supe1 Free sharing of library resources and theses on university sites 0.820 34.792

Supe2 The possibility of deleting a course or semester and transferring
a student 0.794 28.761

Supe3 Technical support for professors and students by system support
programs and e-learning specialists 0.784 29.202

Supe4 Preparing electronic training materials and packages, and making
them available in the digital information bank 0.845 48.011

Supe5
Providing training based on the work environment (internships,

internships, and internships) and practical and workshop training
through online platforms

0.833 45.210

Supe6 Simultaneous use of different distance learning methods, such as
podcasts, video resources, etc. 0.261 24.832

Supr Support measures for the continuation of research activities 0.918 96.126

Supr1 Flexibility in evaluation methods of students in different situations 0.851 54.117

Supr2 Holding thesis defense meetings, presentations, and educational
seminars online 0.842 44.966
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Table 1. Cont.

Indicator Object Factor Loadings T-Value

Supr3 Accelerating and changing the process of judging articles in
academic journals 0.828 35.125

Supr4 Limiting intra-university research to essential activities 0.799 30.000

Supr5
Assisting in carrying out projects and theses in the universities where
the student lives, and using workshop and laboratory facilities in a

joint and inter-university manner
0.790 28.170

Supr6 Allowing the operation of a small number of laboratories and the
division of laboratory spaces 0.758 28.700

Heal Health and care measures 0.856 51.394

Heal1 Provision and distribution of health necessities such as disinfectant
solutions, masks, and gloves 0.794 38.742

Heal2 Screening and control of people in terms of disease symptoms 0.928 91.495

Heal3 Cleaning and disinfecting the work environment and classes to
maintain the health of employees, professors, and students 0.922 90.215

Heal4 Establishment of medical centers and vaccination centers
in universities 0.880 41.008

Heal5 Compliance with health conditions and protocols in dormitories 0.887 57.944

Fin Financial support and granting of facilities 0.830 39.296

Fin1 Paying off student loans to compensate for the loss of direct income
from part-time student jobs 0.905 57.677

Fin2 Financial support for students and professors for the provision of
electronic education 0.945 119.727

Fin3 Establishment of comprehensive insurance for students 0.899 60.895

Fin4 Discounts on students’ tuition fees during university closures 0.903 63.877

Fin5 Postponing repayment of student loans 0.823 37.471

Plan Planning measures related to recovery and rehabilitation for
compensation and development operations 0.959 223.240

Plan1 Using a combined approach of face-to-face training and
electronic training 0.857 42.376

Plan2 Continuous renovation of systems, methods, structure, organizations,
and procedures 0.788 31.401

Plan3 Updating curricula in terms of content due to the paradigm shift 0.817 36.528

Ment Maintaining health and mental health 0.901 63.627

Ment1 Providing basic psychological and medical services to maintain the
social-emotional health of students 0.849 35.887

Ment2 Emotional support of students and staff using social networks and
peer groups 0.924 107.774

Ment3 Counseling to reduce stress and pressure on professors and staff due
to rapid changes in educational strategies 0.822 42.829

Learn Learning from the current crisis and determining actions for
future crisis 0.830 43.13

Learn1 Recording and maintaining the activities and processes of dealing
with crises as knowledge resources for managers 0.691 18.212

Learn2 Evaluating, revising, and modifying crisis management plans and
modifying them if necessary 0.877 64.336
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Table 1. Cont.

Indicator Object Factor Loadings T-Value

Learn3 The organization’s evaluation of the performance of the crisis group
in order to determine the weak and strong points 0.925 130.767

Flp1 Compilation of the national and local e-learning network 0.686 17.658

Flp2 Compilation of the university’s strategic document in dealing with
crises, including biological crises 0.883 47.755

Flp3 Revision of university educational and research rules and regulations
according to pandemic conditions 0.934 81.550

Flp4 Formation of university unions and consortia 0.899 57.178

Flp5 Delegating authority and revising laws related to the independence
of universities and higher education centers 0.904 78.571

Flp6 Legislation in the field of obtaining national and international
standards in the field of electronic education 0.889 52.624

Dfr1 Increasing the level of private sector participation in the
development of higher education 0.818 31.175

Dfr2 Payment of credits to deal with the pandemic crisis by the
government and financial institutions 0.827 32.289

Dfr3 Increasing tuition revenues and expanding the acceptance of
foreign students 0.779 24.539

Dfr4 Development of investment and economic activities of universities
with emphasis on knowledge-based products and companies 0.718 22.591

Dfr5 Attracting the support of donors and supporters for the development
of university infrastructure 0.761 22.300

Dfr6 Direct investment in research projects with the cooperation of
university faculty members 0.814 33.064

Dfr7 Using university assets and resources for economic partnership with
the private sector 0.843 37.053

Dsi1 Creating a powerful and high-security database with the
necessary support 0.774 24.094

Dsi2 Mechanization of administrative processes of the university to
reduce people’s face-to-face visits 0.836 47.771

Dsi3 Improving, upgrading, and updating the infrastructure of
information and communication technology 0.870 59.689

Dsi4 Providing educational platform and application needed by students
and teachers 0.800 35.073

Dsi5 Developing and equipping new educational technologies and
pandemic coping technologies 0.803 25.794

Dsi6 Improving and upgrading the e-learning infrastructure 0.858 51.373

Dcc1
Forming a national and international university network with the

aim of facilitating the exchange of material and human resources to
improve the level of participation of the university community

0.808 36.985

Dcc2 Strengthening the relationship between the university and industry,
business, society, and, in general, all stakeholders of higher education 0.883 32.936

Dcc3 Strengthening intra-organizational communication 0.889 41.291

Dcc4
Strengthening the relationship between university management and

the media to reflect the organization’s goals, policies, programs,
and positions

0.788 20.106
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Table 1. Cont.

Indicator Object Factor Loadings T-Value

Hrm1 Using an effective service compensation system for human resources 0.828 30.223

Hrm2 Empowering professors to carry out electronic education activities
and improve digital capabilities 0.913 41.199

Hrm3 Improving resilience and empowering students to use information
and communication technology 0.934 52.046

Hrm4 Improving the ability of employees to adapt and respond to
opportunities and threats 0.917 42.773

Hrm5 Support and ability to manage in different stages of crisis 0.864 43.921

Scc1 Strengthening the educational and research distance work culture 0.831 33.317

Scc2 Cultivation in the field of recognition of virtual education in society 0.904 79.722

Scc3 Promotion of social trust in people 0.723 17.653

Scc4 Promotion of social participation 0.820 31.156

Scc5 Promoting social cohesion and solidarity between people 0.847 48.298

Soe Sustainability of education 0.894 66.196

Soe1 Continuation of education in special and critical conditions 0.746 19.862

Soe2 Equitable access of students to equal educational opportunities at
any level of facilities and abilities 0.845 39.012

Soe3 The link between virtualization and internationalization
(virtual internationalization) 0.856 63.084

Soe4 Development of virtual education 0.645 41.726

Soe5 Using available information on the socio-economic and health effects
of COVID-19 as part of training courses 0.529 34.317

Sor Sustainability of research 0.860 53.487

Sor1 Changing research priorities in response to changing needs 0.881 68.939

Sor2 Regional, national, and global participation in research 0.703 21.039

Sor3 Development of innovation, mobility, and dynamism in the field
of research 0.879 81.010

Sor4 Expanding the spectrum of interdisciplinary research on the
relationship between COVID-19 and sustainable development 0.676 15.479

Sor5 Reevaluating and redesigning resource consumption practices—such
as water and energy use—to minimize their environmental impact 0.753 25.164

Sr Social responsibility of the university 0.965 52.578

Sr1
Social responsibility and accountability of universities to improve

citizens’ ability to face crises and reduce society’s vulnerability
to crises

0.829 35.489

Sr2 Saving energy and time due to the absence of face-to-face classes
and meetings 0.446 3.136

Sr3 Air pollution and emissions of greenhouse gases are reduced due to
reduction in displacements 0.476 3.160

Sr4 Energy supply of servers for online meetings by switching to servers
with renewable energy 0.792 28.185

Sr5 Mobilizing staff and students about their contribution
to sustainability 0.572 11.864
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Subsequent to the validation of the measurement models, the structural model of the
study was examined. Figure 2 illustrates that, at a 95% confidence level, the anticipated
trajectories are significant, hence validating all study hypotheses. The findings indicate that
the formulation of laws and policies, with a path coefficient of 0.295, the development of
financial resources, with a path coefficient of 0.528, the enhancement of infrastructure, with
a path coefficient of 0.678, the advancement of communication and cooperation, with a path
coefficient of 0.227, human resource management, with a path coefficient of 0.320, and the
promotion of social capital, with a path coefficient of 0.215, exert a positive and significant
influence on pandemic crisis management. These factors account for 68.8 percent of the
variations associated with the pandemic crisis management variable. The management
of the pandemic crisis positively and significantly influenced the sustainability of higher
education, evidenced by a path coefficient of 0.638, which accounts for 63.8% of the variance
in the sustainability of the higher education variable.

Figure 2. Structural model of research based on path coefficients. Note: ** denote significance at the
1% levels.

5. Discussion
5.1. Components of Crisis Management

The handling of pandemic crises in higher education is a fundamental component of
the suggested paradigm. Crisis management in higher education pertains to the system’s
ability to promptly recognize transformations, changes, shocks, disruptions, and unforeseen
events, to reduce the probability of their occurrence, to manage them effectively if they arise,
to adapt to new circumstances, and to recover rapidly after a shock, in order to achieve
objectives [13,50,51]. Pandemic crisis management has three elements: pre-crisis planning,
crisis response, and crisis recovery. This parallels the work of Johnson and Thompson [52],
who also referenced a three-stage crisis management paradigm.

The pre-crisis stage includes crisis preparation and prevention. In this stage, three
key factors were identified by research participants: implementing measures to assess the
university’s risks and vulnerabilities during pandemic conditions, establishing a crisis
management team, and providing relevant training. The crisis response involves imple-
menting actions during or immediately after a disaster to minimize damage and mitigate
its impact [53]. At this stage, actions include scaling down university operations, communi-
cating institutional responses, implementing support measures to sustain educational and
research activities, providing financial assistance, and enforcing health and safety protocols
to address the crisis. Furiv et al. [54] also mentioned actions such as holding classes and
exams virtually, employees working remotely, and reducing costs. Post-crisis recovery
encompasses the processes, policies, and procedures required to restore operations and
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maintain the organization’s essential functions following a crisis [55]. After the crisis, it
is necessary to start reconstruction, part of which includes the reconstruction of the social
system, and the other part is related to the reconstruction of crisis management defects.
Additionally, planning for post-pandemic learning—focusing on understanding the causes
of the crisis, improving processes, and strengthening partnerships—is crucial [56].

5.2. Factors Affecting Crisis Management

In this research, communication is one of the influencing factors in crisis management.
In general, academic management cannot function successfully in crisis situations without
an effective and multi-layered communication strategy. The existence of a strong, trans-
parent, and multi-level communication infrastructure can play a decisive role in reducing
vulnerability and increasing the resilience of universities in critical situations. One of the
identified indicators is the formation of a national and international university network
with the aim of easier exchange of knowledge, material, and human resources. The expe-
rience of various universities around the world during the COVID-19 pandemic showed
that international communications and cross-border scientific collaborations have played
an important role in the rapid development of online education and the continuation of
research activities. On the other hand, in critical situations, the university’s connection
with the industrial and economic sectors can help provide resources, develop needed tech-
nologies, and facilitate the decision-making process. Also, providing quick responses and
actions, effective communication with the media, and strengthening intra-organizational
communications in universities are vital factors for better coordination between different
departments, reducing conflicts, and accelerating the decision-making process in crisis
situations. Supportive relations within an educational organization provide an integrated
way to move towards ESD. Hyland-Wood et al. [57] have also emphasized the role of
external and inter-organizational communications in crisis management.

In addition, the policy-making and management structure of education will contribute
to a more efficient PCM plan by formulating policies, programs and providing appropriate
implementation solutions that will bring about the continuity of learning. One of the most
important identified necessities is the development of a national and indigenous e-learning
network, taking into account national and international standards. The COVID-19 ex-
perience showed that a lack of integrated infrastructure in the field of virtual education
was one of the serious challenges for universities, and the existence of a national network
could improve the quality of education and standardize content while ensuring equal
access. Also, the development of the university’s strategic document in dealing with crises,
especially public health crises, was highlighted in the research results. Such documents
should determine the direction of universities in critical situations and facilitate coordi-
nation between units. Reviewing educational and research laws and regulations to suit
the pandemic conditions and the flexibility of regulations is a key factor in continuing
education and research in unusual circumstances. Universities, based on their differences
in capacities and capabilities, should have the authority to make decisions tailored to local
conditions in order to provide faster and more effective responses in critical situations.
The research findings also emphasize the formation of academic alliances and consortia.
This approach can provide a platform for resource sharing, experience exchange, and
scientific and technological collaborations, and make universities more capable in optimal
crisis management.

Based on the results, in the social, economic, infrastructural, and cultural context of
Iran, communication factors and social capital have played a decisive role in effective crisis
management. In this regard, the main reason for the high importance of communication
factors and social capital in Iran has been the structural weakness of the formal system



Sustainability 2025, 17, 9921 16 of 22

and the centralized decision-making structure, as well as the lack of sustainable financial
resources and technology. In addition, informal communication networks and social capital
within the academic community have transformed the society into a resilient system by
creating trust, solidarity, and participation among individuals. These informal networks
and connections have enabled the rapid exchange of information, coordination of local
actions, and provision of emotional and practical support. In fact, in the absence of a fully
functional formal system, social capital has acted as a “compensatory capital” and has filled
the gap caused by structural inadequacies. Therefore, the importance of these factors in
Iran cannot be considered simply a cultural preference, but has largely been a necessary
and adaptive response to structural challenges and resource constraints. This highlights
the need to pay attention to strengthening informal institutions and social capital even after
the crisis as a factor in increasing the resilience of the system.

Information and communication technology infrastructures play a crucial role in man-
aging the pandemic crisis and have gained even greater significance due to the widespread
adoption of e-learning during this period. Insufficient technical and technological infras-
tructure poses a major barrier to the effective implementation of online education during
crises. Harrison and Johnson considered that the government and government agencies are
responsible for providing the necessary infrastructure in order to reduce vulnerability to the
pandemic crisis [58]. The findings revealed that human resource management was the key
factor influencing the management of the pandemic crisis. Athamneh [59] acknowledges
that it is essential to provide knowledge and create skills in human resources to ensure
effective performance during a crisis. Therefore, to ensure the organization’s continuity and
help employees manage this crisis, human resource management professionals should use
the following items: effective structuring and design of job roles, performance management,
training and development, ensuring fair and adaptive pay structures, health and safety
management, and employee relations.

The development and diversity of financial resources are other factors affecting the
performance of pandemic crisis management in the university. The turbulent conditions of
the crisis imposed restrictions on higher education systems, reduced universities’ ability to
generate income, and cast uncertainty over the current and future stability of educational
institutions [60]. Universities were completely unprepared for the interruption of business
plans caused by COVID-19 [61], showing that crisis financing needed immediate attention.
Exploring new endowment opportunities, securing support from benefactors and private
sector partnerships, and strengthening the connection between universities and economic
enterprises are effective strategies to diversify university funding sources.

The results also showed that social capital reduces vulnerability to crisis. In times
of crisis, social capital in the form of trust among community members leads to greater
sharing of information about facts, procedures, or threats to the community. Fraser et al. [62]
and Fulkerson et al. [63] also showed that societies with high social capital respond more
efficiently in crisis scenarios. The existence of social capital enables the implementation of
government programs, especially the closing of various centers and social distancing, and
manifests itself in the form of social and emotional support, especially in times of crisis.

5.3. Sustainability of the Higher Education

In this research, the outcome is the sustainability of higher education, which results
from the strategies and measures related to pandemic crisis management. Higher edu-
cation serves a wide range of stakeholders through educational, research, and service
functions. Through these functions, higher education directly contributes to the goals of
SDG1 (poverty), SDG3 (health and well-being), SDG4 (education), SDG5 (gender equality),
SDG8 (decent work and economic growth), SDG12 (consumption and responsible produc-
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tion), SDG13 (Climate Change), SDG16 (Peace, Justice and Strong Institutions) and many
features of the “Partnership for Goals” (SDG 17) [41].

To encourage and facilitate sustainable higher education mobility, universities should
develop types of policies and programs [64]. High-quality, reputable universities should
consider educational marketing beyond advertising and seek effective ways to communi-
cate their value proposition to a variety of stakeholders, especially students. Universities
should also support marketing communications from a non-traditional perspective that
considers the current needs of university applicants, university students, and the university
environment from a social, environmental, and economic sustainability perspective [65]. A
university that integrates sustainable practices in its organizational strategy and develop-
ment goals is equipped with short-term and long-term sustainable strategies, sustainability
study programs, student clubs, and events (such as student exhibitions, demonstrations,
etc.) with a focus on sustainability [37]. With regard to pandemic crisis management,
some of these practices will be incorporated into the higher education institution’s daily
operations, which will help meet the SDGs and the global challenges facing humanity. The
structure, procedures, and formal communication channels in the crisis planning sequence
contribute to the quality of the correct and consistent exchange of information between
leaders, ensuring that appropriate decisions are made in emergency and crisis situations,
and promoting rapid response to impending crises and crisis containment [66]. Hence,
crisis management can directly affect the future and sustainability of the economic and
social system of higher education [67].

The pandemic was a social catalyst for a transformation in human behavior, and
the post-pandemic environment has become a different society than in 2019. COVID-
19 has led to a sector shift towards greater equity and impact in teaching/learning, re-
search/innovation, community service/engagement, and staff/student experience. The
pressure of the disruption of COVID-19 and other major global trends affects the business
model of higher education institutions, organizational priorities and overall mission, and
the important contribution of higher education institutions in achieving sustainable devel-
opment goals. In this way, higher education highlights its central role in improving and
transforming the economy and society and establishes its position in helping to create a
fairer and more sustainable future by realizing sustainable development goals.

This new, unexpected and unpredictable context brings new challenges and needs for
higher education [68]. Universities have to adapt to the post-COVID-19 reality. The need
for change in higher education planning is related to a world that values sustainability in
its various forms. Investment in technological learning and quality education is needed
to improve access. We also need to reassess physical spaces for a more digital and remote
world to ensure a sustainable future. Therefore, universities should embrace flexible
work arrangements as a permanent adaptation to reduced on-site operations and evolving
business models. Investors no longer see universities as public goods and now demand
financial sustainability through income generation and greater self-sufficiency. The answer
to these pressures is sustainability.

6. Conclusions
In this study, the proposed model of university higher education quality management

was explained using the grounded theory strategy and structural equation modeling. The
presented model is a specific model of pandemic crisis management for a university, which,
while identifying the conditions, strategies, and consequences related to pandemic crisis
management, also shows the relationships and interactions of these categories.

The findings indicate that six factors—formulation of laws and policies, development
of financial resources, enhancement of infrastructure, advancement of communication,
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human resource management, and promotion of social capital—exert a significant and
positive influence on pandemic crisis management. Improving these factors results in
enhanced management of pandemic crises. Moreover, pandemic crisis management has a
positive and significant effect on the sustainability of higher education.

The model presented in this research is a process and linear model that was extracted
based on the experiences of the participants in the research and a review of the relevant
literature. Other innovations of the model include its flexibility to be used in different
universities, taking into account the environmental and cultural conditions (the dynamics
of the model), nativeness in details and components, and in the overall shape of the model,
and considering sustainability as the ultimate goal of higher education.

6.1. Implications

The contribution of this study to the advancement of knowledge is in providing an
integrated and indigenous model based on field data. By integrating six key factors (laws,
finance, infrastructure, communication, human resources, social capital), this study has
shown crisis management and consequently the sustainability of higher education in a com-
prehensive and testable causal model. Therefore, this study showed that crisis management
is not an end in itself, but rather a powerful tool to achieve a higher goal—the sustainability
of higher education. This model can see the consequences of crisis management beyond
“getting through the storm” and can link it to the long-term transformation and resilience of
the system. Therefore, this study builds a bridge between theory and practice and provides
a valuable framework for academic administrators and future researchers.

The key theoretical contribution of this research is the documentation of pandemic
crisis management practices in agricultural colleges, providing a foundation for developing
a comprehensive model informed by all relevant factors. This model facilitates the imple-
mentation of crisis management through the planning process. The practical use of this
study will mitigate the impacts of the COVID-19 pandemic and any future pandemics on
universities and agricultural institutions. The results of this research can aid policymakers,
social partners, educators, students, and other internal and external stakeholders in higher
education in mitigating the adverse impacts of the COVID-19 issue. It can also improve
the efficient administration of teaching and learning processes, as well as the resilience
of higher education during and beyond the COVID-19 era. Pandemic crisis management,
emphasizing the sustainability of higher education, not only helps resolve the problems of
ensuring student education and how to evaluate and continue research activities, but it also
helps return to normal conditions in a shorter time by effective reconfiguration and learning
from experiences in crises and using the possible opportunities created to advantage.

6.2. Limitations and Recommendations

This research is based on data collected from higher education professionals during
the COVID-19 pandemic in a specific context, and the model proposed in this study is
an initial framework based on data collected from these professionals in specific crisis
situations. Since, in the qualitative phase, theoretical saturation was achieved and factors
beyond these six factors were not significantly repeated or highlighted in the interviews,
the six factors identified are the most important and influential factors in this specific
context, not all possible factors. The results of the research depend on the crisis situation
studied, the sample, and the scope of the research, and other variables may be relevant in
other contexts.

This research does not deny the existence of other factors that affect the resilience
of higher education and acknowledges that other factors may play a key role in different
situations and contexts. The current model is a foundation for future research. Future
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research should also assess other variables to develop a more comprehensive model of crisis
management and sustainability in higher education. It is suggested that future research
should comparatively examine the effectiveness of this model in managing other types
of crises (such as natural disasters or socio-political crises) in higher education settings.
Furthermore, validating and adapting this framework across different crises could lead
to the development of a more comprehensive and robust theory for crisis management
in universities.

In order to improve the management of education in crisis situations in agricul-
tural universities, it is recommended that resilient digital infrastructure be developed
in universities. By creating an integrated virtual education platform with the ability to
support interactive content and virtual laboratories, it is possible to implement simulations
of practical education in agricultural disciplines. It is also recommended to develop a
strategic document for crisis management in designing an operational plan for different
crisis scenarios, focusing on providing financial resources, practical education protocols,
and establishing communication networks with local institutions to support students in
disadvantaged areas.
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through the Contribution of Students’ Pro-Environmental Behavior and the Management System. Sustainability 2023, 15, 1562.
[CrossRef]

36. Bauer, M.; Rieckmann, M.; Niedlich, S.; Bormann, I. Sustainability Governance at Higher Education Institutions: Equipped to
Transform? Front. Sustain. 2021, 2, 640458. [CrossRef]

37. Leal Filho, W.; Dinis, M.A.P.; Lange Salvia, A.; Fritzen Gomes, B.M.; Vasconcelos, C.R.P.D.; Albrecht, C.F. Influences of the
COVID-19 Pandemic on the Impact Factor of a Sample of Environment/Sustainability-Related Journals. Int. J. Sustain. High.
Educ. 2024, 25, 306–318. [CrossRef]

38. Parry, S.; Metzger, E. Barriers to Learning for Sustainability: A Teacher Perspective. Sustain. Earth Rev. 2023, 6, 2. [CrossRef]
39. Latour, B.; Muecke, S. Protective Measures. Cult. Politics 2021, 17, 11–16. [CrossRef]
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