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Abstract: The slowdown in global progress toward the Sustainable Development Goals (SDGs)
highlights the need to develop systems thinking, sustainability literacy, and ethical responsibility
among higher education students. The article presents an innovative educational approach,
applicable in any university context, which involves the analysis of interdependencies between SDG
2: Zero Hunger and the other SDGs. The methodology included teamwork, brainstorming,
bidirectional analysis of the links between SDG 2: Zero Hunger and the other SDGs, the production
of visual materials and public presentations, followed by interactive debates and collective feedback.
The results showed that this method significantly contributed to the development of critical thinking,
the capacity for systemic analysis, and a deep awareness of global issues related to food security. The
perception of the students was predominantly positive, they appreciated the practical usefulness and
personal impact of the educational activity. The conclusions support the transferability of this
educational method in various academic contexts, demonstrating that the analysis of
interdependencies between SDGs represents a valuable tool for developing transversal skills and
forming a sustainable ethic necessary for future professionals involved in addressing the complexity
of global challenges.

Keywords: SDG 2: Zero Hunger; food safety; SDGs interdependencies; higher education; food ethics;
systemic thinking; sustainability literacy; Education for Sustainable Development (ESD); active
learning; university pedagogy

1. Introduction

Education for Sustainable Development (ESD) is today, more than ever, a strategic priority at a
global level. The integration of the Sustainable Development Goals (SDGs) into the educational
process is no longer just an option or a recommendation, but an essential condition for training
generations capable of understanding and managing the complexity of the contemporary world.

UNESCO official documents emphasize that "sustainability education is essential for individuals
to acquire knowledge, skills, values and attitudes that enable them to contribute to a more sustainable
world" [1].

Especially in the current context, marked by the slowdown in global progress towards achieving
the SDGs, education has the mission to produce not only the transfer of information, but also the
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formation of systemic awareness, critical thinking, and skills to analyze the interdependencies
between seemingly different fields.

The Sustainable Development Report 2024 [2] highlights that less than 20% of the global targets
of the 2030 Agenda are on track to be achieved, while many of the most important goals — including
SDG 2: Zero Hunger — are stagnating or even regressing. This reality requires a profound rethinking
of how we educate future professionals, leaders and citizens.

Education for the SDGs must go beyond presenting them as simple lists of goals and become a
deep process of action-oriented learning, in which students are challenged to understand the invisible
connections between social, economic and ecological phenomena [3].

Universities are thus called to play an essential role in this transformation, becoming educational
spaces that not only prepare for the labor market, but also train critical thinking, food ethics, global
responsibility, and skills for sustainability [4,5].

According to SDSN, educational approaches that develop systemic thinking and understanding
of the interdependencies between the SDGs are considered the most effective methods of training
future change agents of sustainable development [5].

Without this type of education, there is a real risk that future policies and solutions will remain
fragmented, isolated, and unable to produce real change at a global level.

Of all 17 Sustainable Development Goals (SDGs), SDG 2: Zero Hunger occupies a very special
place, not only because of its social and humanitarian importance, but also because it represents a
true "central node" in the complex network of sustainable development.

Ensuring food security and promoting healthy and equitable diets for all are fundamental to
human well-being, economic stability, social peace, and environmental protection [6]. Virtually no
SDG can be achieved in the absence of adequate and sustainable nutrition.

Furthermore, recent reports in the Sustainable Development Report 2024 [2] place SDG 2: Zero
Hunger among the most affected and vulnerable goals. Global hunger is on the rise for the third
consecutive year, and forecasts show that without radical measures, over 600 million people will
suffer from hunger by 2030.

This reality transforms SDG 2: Zero Hunger from a sectoral objective (strictly food) into an
objective with systemic, cross-cutting impact, with multiple and deep links to all other SDGs [8,9].
Global hunger is not only a problem of food production, but also of poverty (SDG 1), health (SDG 3),
education (SDG 4), gender equality (SDG 5), natural resources (SDG 6, SDG 14, SDG 15), climate
(SDG 13), peace (SDG 16) and international partnerships (SDG 17) [10,11].

In this context, it states explicitly that food security is a prerequisite for achieving sustainable
development as a whole. Moreover, recent literature proposes conceptualizing SDG 2: Zero Hunger
as a true “hub” of the entire SDGs system [6,12].

This special positioning of SDG 2: Zero Hunger also generates a special responsibility for food
security education. The teaching of SDG 2: Zero Hunger cannot be done in a fragmented, isolated
way, but must clearly highlight its multiple connections, mutual impacts and interdependencies with
all other dimensions of sustainable development [13,14].

Especially in Romania, where challenges related to food security are aggravated by phenomena
such as food waste, social inequalities, climate change or rural migration, systemic education in the
field of SDG 2: Zero Hunger becomes a priority necessity [15-17].

Thus, SDG 2: Zero Hunger today represents not just a study topic, but an ideal teaching
framework for developing complex thinking, empathy, food ethics, and responsibility towards the
future of food and the planet [18,19]. Universities today are at a historical turning point, where their
traditional role — that of transmitting knowledge — is no longer sufficient for the global challenges
of the 21st century [20,21]. The complexity of the SDGs and the multiple connections between them
force academia to profoundly rethink its educational processes.

Sustainability cannot be understood and promoted without systemic, integrative thinking that
transcends the boundaries of classical disciplines [10,22]. This is precisely what is often missing from
conventional university education: an approach to the SDGs not as separate lists of goals, but as a
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living, interdependent system, where every action or inaction generates multiple, direct and indirect
effects [23,24].

The Guide to Accelerating SDG Education in Universities [5] highlights that one of the greatest
educational needs today is to develop students’ capacity to analyze the relationships of influence and
dependency between the SDGs. This is what the authors call Education for the SDGs (ESDGs) — an
educational concept that combines critical thinking, systemic understanding, problem-solving and
the development of a solution-oriented mindset [5].

Furthermore, learning based on interdependencies [1]:

* encourages empathy and global responsibility;

* develops strategic analysis skills;

*  prepares students for professional reality, where decisions rarely affect a single area;
e stimulates creativity, interdisciplinarity, and thinking "out of the box";

*  meets international requirements for transformative learning.

FAOQO [6] clearly shows that food systems are interconnected with all other social, economic, and
ecological systems. Therefore, food security (SDG 2) cannot be adequately taught without an
approach that explores its interactions with the other SDGs.

In addition, the Sustainable Development Report 2024 [2] highlights that many of the current
bottlenecks in achieving the SDGs stem precisely from the lack of collaboration between sectors,
policies, actors, and levels of governance.

Therefore, education based on SDG interdependencies is not just a pedagogical
recommendation, but a strategic urgency [11].

Universities have a moral, social, and professional responsibility to prepare graduates who:

¢ think systemically;

* understand complex causal relationships;

® can build integrative and sustainable solutions;

* are able to anticipate risks, conflicts, or side effects.

Such an educational model perfectly responds to the current global challenge: building a
generation of SDG implementers, capable of bringing positive change in any field or community [5].

The originality of the educational approach proposed and applied within the Food Security
disciplines at the Romanian University of Life Sciences , King Mihai I’ from Timisoara, University of
Agronomic Sciences and Veterinary Medicine of Bucharest and “’Aurel Vlaicu” University of Arad,
consists in building an educational model focused on analyzing the interdependencies between the
SDGs, with particular emphasis on SDG 2: Zero Hunger. Figure 1 shows example of our seminar
room, structured and equipped with visual educational materials dedicated to each of the SDGs,
supporting students’ systemic understanding of food security and sustainability.

——

Figure 1. Seminar room equipped with visual educational materials dedicated to each of the SDGs, supporting

students” systemic understanding of food security and sustainability.
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Unlike classical approaches, which treat the SDGs in isolation or as independent themes, this
pedagogical strategy emphasizes the analysis of the complex and reciprocal relationships between
SDG 2: Zero Hunger and all other SDGs.

This educational approach is innovative not only in its content, but also in its learning
philosophy: students are not only invited to learn about SDG 2: Zero Hunger, but are challenged to
understand how food security is directly and bidirectionally linked to global issues such as poverty,
health, education, gender equality, natural resources, climate change or global partnerships.

Moreover, this approach brings the idea of systemic thinking and food ethics to the center of
education, preparing students to become not only specialists in their field, but future responsible
citizens, capable of understanding the global impact of local elections.

The proposed approach thus responds to the requirements formulated in recent international
literature [1,5,6], which emphasizes the need to transform university education from a fragmented
process into an integrative process, oriented towards the formation of transversal skills for
sustainability.

This educational vision transforms the discipline of Food Security into an innovative learning
space, in which food security is no longer just a knowledge objective, but becomes a framework for
global thinking and a laboratory of sustainable consciousness [25].

The originality of the educational approach presented in this article lies not only in its innovative
content, but especially in its educational philosophy focused on the formation of systemic thinking,
global responsibility, and food ethics.

The food security teacher can no longer have, in the current context of global food crises, an
exclusively informative role. Teaching must become a process of building sustainable consciousness,
in which students are challenged to understand the complexity of food systems and the impact of
multiple individual and collective decisions on food security [17,22].

Analyzing the interdependencies between SDG 2: Zero Hunger and the other SDGs provides an
ideal educational framework for developing these cross-cutting skills. Through this approach, the
learning process goes beyond the theoretical level and becomes a practical exercise in critical
thinking, applied creativity and the formation of attitudes and values essential for sustainable
development [26,27].

Creativity used in teaching is not an goal, but an essential pedagogical tool for developing
responsible freedom and students' capacity to build sustainable solutions in real contexts.

In this sense, food security becomes not just a study topic, but a powerful educational platform
for training future specialists, capable of understanding global interconnections, anticipating risks,
building systemic solutions and promoting authentic food ethics, based on respect, equity and
responsibility.

2. Materials and Methods

2.1. Background - Literature and Global Context

2.1.1. Key Data and Conclusions from the Sustainable Development Report 2024 on SDG 2

According to Sustainable Development Report 2024 SDG 2: Zero Hunger is one of the global
goals most affected by stagnation or regression worldwide. Virtually none of the 193 United Nations
Member States has fully achieved the targets associated with SDG 2: Zero Hunger, nor is it on track
to achieve them by 2030. The main conclusions regarding the status of SDG 2: Zero Hunger in 2024
are as follows [2]:

* An estimated 600 million people will suffer from hunger in 2030 if current trends are not
reversed.

¢  The prevalence of undernutrition has increased again, reaching 10% of the global population in
2021, after years of decline.
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®  In parallel, the prevalence of obesity at a global level has increased alarmingly, from 9% in 2005
to 16% in 2022, generating a double challenge: undernutrition and overnutrition in the same
communities or regions.

e  Agriculture uses over 50% of the planet's land area and approximately 70% of freshwater
resources.

* Food systems are responsible for a third of global greenhouse gas emissions and are the main
cause of biodiversity loss.

*  Despite some local progress (for example, increasing cereal production from 3.4 tons/ha in 2000
to 4.4 tons/ha in 2021), the phenomenon of hunger at a global is increasing, fueled by conflicts,
climate crises, economic inequalities, and price volatility.

2.1.2. SDG 2: Zero Hunger - A Central Node in the SDGs Architecture

The positioning of SDG 2: Zero Hunger at the center of the sustainable development architecture
is supported by a growing scientific literature that highlights the many bidirectional links between
food security and the other SDGs.

FAO emphasizes that the success of SDG 2: Zero Hunger leads to progress across the 2030
Agenda, while its failure can amplify inequalities, social conflicts or environmental degradation [6].

Guang-Wen et al. conducted one of the most recent and important analyses of the
interdependencies between SDG 2: Zero Hunger and the other SDGs, showing that nutrition and
food security are directly involved in 12 of the 17 SDGs, and indirectly in all others [7].

The book series Transitioning to Sustainability contributes substantially to the understanding of
these interdependencies, presenting a detailed analysis of how each SDG influences and is influenced
by SDG 2: Zero Hunger, with a focus on specific challenges and solutions in diverse regional contexts
[28].

Furthermore, the analysis conducted by Dorgd et al. demonstrates that SDG 2: Zero Hunger has
one of the highest centrality values in the conceptual networks of the SDGs, which confirms its
positioning as an essential strategic node for sustainable development [9].

SDSN and UNESCO also highlight that food systems are a critical area for the transition to
sustainability, affecting most of the other SDGs [1,5].

In Sustainable Development Report 2024, SDG 2: Zero Hunger is an integral part of one of the
six major systemic transformations considered essential for achieving the 2030 Agenda: Transforming
Food, Land and Water Systems [2].

2.1.3. The Need for Systemic Education About Food Security

In this context, it becomes clear that university education on food security cannot remain
anchored in a fragmented approach. FAO emphasizes that future professionals need an integrated
understanding of food systems, their interactions with health, the environment, the economy, and
social equity [11].

SDSN recommends introducing systemic thinking and analysis of interdependencies between
SDGs in all relevant university programs, and UNESCO promotes the concept of transformative
education as a key solution to global challenges [1,5].

Teaching the relationships between SDG 2: Zero Hunger and the other SDGs thus becomes not
just a didactic innovation, but an urgent need to build transversal skills among students, the future
agents of sustainable change.

2.2. Case Study Context

The case study presented in this article was conducted at the University of Life Sciences "King
Mihai I" from Timisoara, Romania, within the Food Safety discipline, taught to undergraduate
students.
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The Food Security discipline has a distinct status in the curriculum, being one of the few
disciplines that explicitly addresses the SDGs and their relationship with food systems. Through its
content, this discipline directly contributes to the formation of transversal skills, essential for future
specialists in the food and agricultural field.

The general objectives of the discipline include:

* understanding the concept of food security in all its dimensions (availability, accessibility,
quality and stability);

e familiarizing students with the current challenges of food systems at global, European and
national levels;

¢ developing systemic thinking and the ability to analyze the interdependencies between food
security and other areas of sustainable development;

e forming an ethical awareness regarding responsible consumption, reducing food waste, and
respecting natural resources.

What differentiates the pedagogical approach proposed in this discipline is the integration of
Education for Sustainable Development and, above all, the challenge to students to explicitly analyze
the relationships between SDG 2: Zero Hunger and the other SDGs [29].

The practical activities carried out throughout the course are designed to stimulate critical
thinking, teamwork, creativity and logical reasoning. Students are organized into working groups,
each responsible for analyzing and presenting how SDG 2: Zero Hunger influences and is influenced
by another SDG, selected from the list of SDGs.

This innovative methodology allows students to explore not only the obvious connections, but
also the less visible ones, thus stimulating systemic thinking and a deeper understanding of the role
of food security in the global context.

2.3. Methodology of Teaching Activity

The teaching activity analyzed in this case study was carried out within the Food Security
discipline, part of the undergraduate study program.

The applied methodology was designed to integrate the principles of Education for Sustainable
Development (ESD) and stimulate the development of students' systemic thinking, through the
concrete analysis of the interdependencies between SDG 2:Zero Hunger and the other SDGs.

The organization of the activity was as follows:

*  Students were divided into working groups of three students each.

*  Each group was assigned a pair or two of goals: SDG 2: Zero Hunger and another SDG (from
SDG 1 to SDG 17, excluding SDG 2).

®  The task was twofold:
- toanalyze how SDG 2: Zero Hunger influences that SDG;
- identify how that SDG in turn influences SDG 2.

The task of each group of students consisted of:

* making an oral presentation (PowerPoint, flipchart, poster or creative board);
e  oral supporting the ideas within a dedicated seminar;
e  arguing the identified connections through examples, data or case studies;
® actively participating in discussions and feedback between groups.
The pedagogical objectives of the exercise aimed to:
e stimulating critical thinking;
* developing the capacity for systemic analysis;
*  promoting creativity and teamwork;
¢ developing an ethical awareness in relation to food security;
* raising awareness regarding the role of SDG 2: Zero Hunger within the 2030 Agenda.
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The tools used were:

e theoretical and practical analysis;

* documentation based on FAO, UN, SDSN, Sustainable Development Report resources;
* visual activities: posters, charts, diagrams;

¢ presentations and debates in seminars.

The final assessment of the students integrated both testing of theoretical knowledge and
assessment of involvement in practical activities, with a focus on the ability to analyze the
interdependencies between SDG 2: Zero Hunger and the other SDGs.

This innovative methodology proved to be extremely effective in building a deep understanding
of the complex relationships between SDG 2: Zero Hunger and the other SDGs, stimulating active
involvement of students and the development of transversal skills essential in sustainability
education.

2.4. Methodology of the Survey Applied to Students

In order to assess the students' perception of the usefulness and impact of the educational
activity carried out within the Food Security discipline, a structured questionnaire was developed
and applied, with exclusively didactic and scientific purposes.

The questionnaire was administered on paper, within the seminar activities, after completing
the practical exercise of analyzis, elaboration, and presentation of the results regarding the
interdependencies between SDG 2: Zero Hunger and the other SDGs.

The educational activity consisted of organizing students into teams of three, each team being
responsible for carrying out 2 or even 3 different analyses on how SDG 2: Zero Hunger influences
and is influenced by other SDGs. Subsequently, the results of these analyses were presented publicly,
within the seminars, in different forms: PowerPoint presentations, posters, flipcharts or interactive
debates.

This methodology aimed to stimulate students' critical thinking, systemic analysis capacity,
teamwork and argumentation skills, while strengthening their deep understanding of food security
in the context of the 2030 Agenda.

The questionnaire design included four sections:

e  Section 1 - General data (academic year, group, completion date)
e  Section 2 - Perception of the usefulness and efficiency of the activity (5 items, Likert scale 1-5)
[30]:
1.  The practical activity helping to better understand the SDGs.
2. The analysis of the links between SDG 2: Zero Hunger and the other SDGs was interesting
and useful.
3. The working method (groups, presentations, boards, debates) was effective for learning.
4.  Better understood the role of food security in sustainable development.
5. Enjoyning working as a team on this topic.
e  Section 3 - Perceived personal impact (5 items, Likert scale 1-5):
6. A result of this activity is to pay more attention to the diet.
7. Have become more mindful to food waste.
8.  Believing that systemic thinking is important in solving global problems.
9.  Feeling better prepared to analyze complex issues, such as food security.
10. Would recommend this activity to other students.
e  Section 4 - Open Feedback (2 questions).

Students were invited to rate their level of agreement with each statement using a scale from 1
(strongly disagree) to 5 (strongly agree).
The total number of respondents was 46 students, distributed as follows:

e  25students in the 2023/2024 academic year;
° 21 students in the 2024/2025 academic year.
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For the last section of the questionnaire, which aimed to obtain open feedback, students did not
complete written responses. Instead, a free and interactive discussion was organized, facilitated by
the teacher, with the aim of stimulating the free expression of ideas, mutual complementation and
exchange of opinions.

The collected data were subsequently centralized and processed in Microsoft Excel, being used
for descriptive and graphical analysis of students” perception.

2.5. Organization of Teaching Activity: Time Allocation, Work Stages, and Applied Method

The educational activity analyzed in this case study was carried out within the Food Safety
discipline, during 16 teaching hours (the equivalent of 8 seminar meetings), distributed over several
consecutive weeks, during the first semester.

The main objective of this practical activity was to develop students' systemic thinking, critical
analysis skills, and argumentative formulation of ideas regarding the relationships between SDG 2:
Zero Hunger and the other SDGs.

The work stages and time allocation were as follows:

e  Stage 1 - Theoretical presentation of the SDGs and explanation of the working methodology - 2
hours

e  Stage 2 - Organizing of working teams (preferably 3 students each), assignement of SDGs and
initial brainstorming within each team - 1 hour

° Stage 3 - Documentation of the team based on recommended resources (FAO, UN, SDSN,
Sustainable Development Report, scientific articles) - 4 hours

e  Stage 4 - Analysis of interdependencies SDG 2: Zero Hunger <> SDG X, selection of relevant
ideas and preparation of visual materials (presentations, posters, charts) - 5 hours

e  Stage 5 - Public presentation of the results of each team, followed by collective brainstorming,
debates, and interactive feedback - 4 hours

- Total: 16 teaching hours.

The activity was carried out entirely in student teams and flexibly organized depending on the
total number of participants. Ideally, teams were formed by 3 students, but there were teams of 4
members.

In addition, teams that expressed interest and desire to get involved had the opportunity to
analyze the second pair SDG 2: Zero Hunger <> SDG X, as a form of appreciation and valorization of
additional involvement.

The main working method was brainstorming, applied in two ways:

e internal brainstorming, within each team, to identify ideas;

e  collective brainstorming, during seminars assigned to presentations, after each group's
presentation, when the entire group of students was actively involved in completing,
commenting on and discussing the ideas presented.

The selection of ideas and the formulation of conclusions were carried out in a free but guided
manner, encouraging the use of concrete examples, data, case studies or own observations.

Therefore, the brainstorming activity carried out within each team followed a guided and staged
teaching process, so that students could understand and apply the principles of systemic thinking.

In the first phase, team members individually formulated ideas regarding possible links between
SDG 2: Zero Hunger and the assigned SDG. Subsequently, the ideas were freely discussed within the
group, and through consensus or argumentation, the teams selected the most relevant 2-3 ideas,
considered essential for the analysis of interdependencies.

After this internal stage, each team organized their ideas in a visual form (diagram, poster,
board, presentation), and then, during the public presentation, they would benefit from feedback,
additions, and additional ideas from their colleagues and teachers.
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Thus, brainstorming took place both internally (within each team) and externally (in plenary,
after each presentation), constituting a continuous process of refining, completing and validating the
ideas formulated by the students.

The activity was carried out over two academic years (2023/2024 and 2024/2025), with two
different generations of students, but pursuing the same educational goal and applying the same
methodology. In this context, the resulting visual schemes and presented in this article in section 4.
Results, reflect a synthesis of the ideas generated by students in both academic years, in a cumulative
and evolutionary process of analysis, completion and refinement of ideas. Thus, the schemes
included in the article do not exclusively represent the result of a single year of study, but reflect a
collective educational construction, resulting from a pedagogical approach of collaborative and
creative learning.

2.6. Sources Used for Documentation and Development of Teaching Activities

The scientific documentation and development of the teaching activity analyzed in this case
study were carried out based on consulting a wide range of relevant and credible sources, recognized
internationally.

The selection of sources specifically aimed to ensure a balance between specialized academic
literature and institutional resources published by international organizations with expertise in the
field of sustainable development and food security.

These categories of sources were used not only by the teaching staff to develop the methodology
and content of the practical activities but were also explicitly recommended to students as basic
bibliographic support for conducting their own analyses on the interdependencies between SDG 2:
Zero Hunger and the other Sustainable Development Goals (SDGs).

The main categories of sources used and recommended were:

* Reports, guides, official documents and educational materials developed by authoritative
international organizations, such as the Food and Agriculture Organization of the United
Nations (FAO), United Nations (UN), Sustainable Development Solutions Network (SDSN),
UNESCO, World Bank, and Sustainable Development Report.

*  Recent scientific articles, published in journals indexed in recognized international databases
(Web of Science, Scopus), available through international publishers such as Elsevier, Springer,
Taylor & Francis, Wiley, MDPI etc.

e Relevant academic literature, identified through Google Scholar, ResearchGate, and Publons,
with a focus on recent works (last 5-10 years) that address topics related to food security,
education for sustainable development, analysis of interdependencies between SDGs and the
formation of transversal skills in higher education.

*  Grey literature, including case studies, technical reports, public policy documents, practical
guides and educational resources available online.

The process of identifying and selecting literature was carried out using a series of relevant
keywords, in English, which guided the bibliographic searches and documentation, such as: SDG 2:
Zero Hunger, food safety, sustainability education, SDGs interlinkages, systems thinking in
education, education for sustainable development, higher education and SDGs, food ethics, green
competences, transformative education, food systems.

The main criteria for selecting sources were the timeliness of the publications, direct relevance
to the topic of the study, the degree of scientific recognition of the publication or issuing institution,
and the informative or applicative value for developing the analyzed teaching activity.
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3. Results

3.1. Visual Diagrams for the Main Connections Between SDG 2: Zero Hunger and the Other SDGs

One of the most valuable results of the teaching activity carried out within the discipline Food
Security was represented by the students' detailed analyses of the interdependence between SDG 2:
Zero Hunger and the other SDGs.

These exercises were designed to stimulate students' systemic thinking, their capacity for critical
analysis and argumentation, as well as their deep understanding of how food security connects with
all dimensions of sustainable development promoted by the 2030 Agenda.

For each analysis, students were encouraged to identify and present at least two major directions
of influence:

*  how SDG 2: Zero Hunger contributes to achieving the other SDG analyzed;
e how that SDG in turn influences food security.

The results of these analyses were synthesized in the form of visual diagrams, created both by
students (as part of their teaching activities) and by the authors of this paper, with the aim of clearly
and accessible highlighting the main identified connections.

Each of these schemes is accompanied by a brief presentation and discussion, in which the
essential ideas and interdependence mechanisms between SDG 2: Zero Hunger and the other SDGs
are explained.

The resulting 16 schemes reflect an integrated view of the complexity of food security and
provide a useful tool for both teaching and understanding the systemic relationships between the
SDGs.

3.1.1. Analysis of the Major Directions of Influence Between SDG 2: Zero Hunger and SDGI:
No Poverty

Following the teaching activity, the students identified several major directions of mutual
influence between SDG 2: Zero Hunger and SDG 1: No Poverty, highlighting the deeply
interdependent nature of these two goals.

On the one hand, food security contributes to poverty reduction through multiple mechanisms
[10,15,31,32]. Students highlighted that when food expenditures decrease due to increased food
accessibility and availability, low-income households can redirect financial resources to other
essential needs, such as education, health or housing. At the same time, the development of
sustainable agriculture and increased food productivity were considered by students to be essential
for job creation, especially in rural areas, where the incidence of poverty is highest.

On the other hand, the students highlighted that poverty reduction facilitates access to safe,
sufficient and nutritious food for the vulnerable population. Increasing household incomes
determines not only the satisfaction of basic caloric needs, but also the diversification of food and the
orientation towards a balanced diet, favorable to individual health and well-being (Figure 2).

* Saving money for other needs
* Sustainable agriculture =jobs

NO
POVERTY

[ ] o o [ ]
Lied
 Poverty reduction = access to food "

* Higher incomes = balanced diet

Figure 2. Main interconnections between SDG 2: Zero Hunger and SDG 1: No Poverty identified by students.

Source: Original by authors.
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Thus, the analysis carried out by the students reflects a deep understanding of the bidirectional
mechanisms through which food security and poverty reduction mutually reinforce each other, in
accordance with the specialized literature [2,6], but also with the logic of integrated interventions
promoted by the 2030 Agenda.

3.1.2. Analysis of the Major Directions of Influence Between SDG 2: Zero Hunger and SDG 3: Good
Health and Well-Being

In their analysis, students identified several important links between SDG 2: Zero Hunger and
SDG 3: Good Health and Well-being, highlighting how nutrition and health are closely connected.

Thus, the students considered that an adequate, safe and balanced diet contributes to
maintaining and improving the health of the population. The risks generated by the lack of access to
nutritious food, such as malnutrition, undernutrition, growth deficiencies or the occurrence of
diseases caused by inadequate nutrition, were mentioned.

At the same time, students noted that a healthy diet can also prevent other conditions associated
with modern lifestyles, such as obesity, diabetes or cardiovascular diseases, problems also
highlighted in the specialized literature [2,6].

Conversely, students emphasized that population health plays an essential role in ensuring food
security, as a healthy population is active, able to work and able to contribute to food production and
the proper functioning of food systems. In addition, good health reduces pressure on family budgets
and allows resources to be allocated to other needs, including a more diverse diet (Figure 3).

* Adequate food = better health

. it : GOOD HEALTH
Prevent malnutrition and disease ANDWELL-BEING

4

* Healthy population = work and
production
* Reduce medical costs = resources for food

Figure 3. Main interconnections between SDG 2: Zero Hunger and SDG 3: Good Health and Well-being
identified by students Source: Original by authors.

This analysis demonstrated students' understanding of the essential connection between
nutrition and health, as an integral part of the vision promoted by the 2030 Agenda.

3.1.3. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 4: Quality
Education

Students identified, in their analysis, several essential links between SDG 2: Zero Hunger and
SDG 4: Quality Education, demonstrating a solid understanding of how nutrition and education
mutually reinforce each other within sustainable development (Figure 4).

On the one hand, students emphasized that adequate, safe and nutritious food supports
educational performance. Meeting basic nutritional needs is essential for children and young people's
ability to concentrate, learn and develop cognitively [33]. Malnutrition, undernutrition or lack of
consistent access to quality food negatively affects the educational process, especially among students
from vulnerable backgrounds [11].

At the same time, students noted that the existence of school feeding programs (is an effective
strategy for reducing absenteeism, increasing school participation, and supporting low-income
families [34].

Conversely, students highlighted that access to quality education contributes, in the long term,
to improved food security. An educated population is better informed about nutrition, health,
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sustainable agricultural practices and reducing food waste. In addition, education increases economic
opportunities, incomes and the ability to access safe and diverse food (Figure 4) [31,35].

» Adequate food = better school outcomes
* Food programmes = participation in

. QUALITY
education EDUCATION

* Nutrition education = better food I!!| '

choices
* Education = income and access to food

Figure 4. Main interconnections between SDG 2: Zero Hunger and SDG 4: Quality Education identified by
students. Source: Original by authors.

The analysis carried out by the students thus confirms that SDG 2: Zero Hunger and SDG 4:
Quality Education are deeply connected, with education and nutrition being key elements for
reducing inequalities and promoting social well-being, in the spirit of the 2030 Agenda.

3.1.4. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 5:
Gender Equality

Students highlighted, in their analysis, significant connections between SDG 2: Zero Hunger and
SDG 5: Gender Equality, underlining how food security and gender equality influence each other.

On the one hand, students noted that improving food security helps reduce the vulnerability of
women and girls, especially in rural areas or disadvantaged communities. When access to food is
guaranteed, women are less exposed to extreme poverty, malnutrition and disproportionate
responsibilities related to procuring food for the family [11,36].

Also, the development of sustainable agriculture and supporting women in active economic
roles (agricultural producers, entrepreneurs in the food sector) were considered by students to be
important factors in increasing women's economic independence and promoting equal opportunities
[37,38].

Conversely, students observed that promoting gender equality contributes to improving food
security, as educated women involved in family decision-making are more attentive to nutrition,
children's health, and sustainable management of food resources.

In addition, women's equal access to land, resources, education, and financial support in
agriculture increases food production and contributes to reducing hunger, an aspect also supported
by the specialized literature (Figure 5) [2,6].

* Safe food = reducing women's vulnerability
16RO * Sustainable agriculture = opportunities GENDER

HUNGER for women EQUALITY

((¢

' * Gender equality = better nutrition and|

health

* Women's access to resources = higher food
production

Figure 5. Main interconnections between SDG 2: Zero Hunger and SDG 5: Gender Equality identified by

students. Source: Original by authors.

This analysis by students highlights the huge potential of gender equality as an accelerating
factor in achieving SDG 2: Zero Hunger.
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3.1.5. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 6: Clean
Water and Sanitation

During the analysis activity, students identified essential links between SDG 2: Zero Hunger and
SDG 6: Clean Water and Sanitation, emphasizing that food security and access to clean water are
fundamental components of sustainable development.

On the one hand, students noted that sustainable agriculture, oriented towards water efficiency,
contributes to the protection of drinking water resources. Given that agriculture is the main consumer
of freshwater globally (approximately 70% of total consumption), responsible use of water in
agricultural processes becomes essential for maintaining the availability of water resources and for
the health of ecosystems [39,40].

The students also emphasized that the use of efficient irrigation technologies, soil protection,
and agroecological practices contribute not only to increasing food production, but also to protecting
water quality, avoiding pollution with fertilizers or pesticides.

On the other hand, they highlighted that access to clean water and adequate hygiene and
sanitation systems is essential for food security. Lack of drinking water affects agricultural
production, household hygiene, animal health and food safety, endangering the food available to
communities (Figure 6) [34].

* Sustainable agriculture = water protection

. R bl £ wat CLEAN WATER
espon51b € use o1 water resources AND SANITATION

* Clean water = safe agricultural
production

* Sanitation and drinking water =
food safety

Figure 6. Main interconnections between SDG 2: Zero Hunger and SDG 6: Clean Water and Sanitation identified

by students. Source: Original by authors.

Students understood that SDG 2: Zero Hunger and SDG 6: Clean Water and Sanitation are
deeply linked, and sustainable solutions must consider both goals, as the 2030 Agenda emphasizes.

3.1.6. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 7:
Affordable and Clean Energy

In their analysis, students identified several important connections between SDG 2: Zero Hunger
and SDG 7: Affordable and Clean Energy, showing how affordable and clean energy contributes to
food security and, conversely, how agricultural practices influence the energy transition.

On the one hand, the students emphasized that access to affordable and clean energy sources
directly supports agriculture and food production. Electrical and thermal energy is essential for
modern agricultural processes — from irrigation, storage, and processing to food transportation and
preservation [41,42].

Especially in rural areas, lack of energy or high fuel costs can significantly limit agricultural
productivity and farmers' ability to prevent food losses and waste.

Students also noted that the transition to clean energy sources (solar energy, biogas, wind) can
support agricultural activities in a sustainable and economically efficient way, thus also contributing
to the reduction of greenhouse gas emissions.

Conversely, students identified that sustainable agricultural practices could become sources of
renewable energy, such as using agricultural waste to produce biogas or bioenergy. Thus, agriculture
can contribute to expanding green energy sources, supporting the achievement of SDG 7: Affordable
and Clean Energy (Figure 7).
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* Modern agriculture = need for energy
* Reducing food losses = access to
ener

* Clean energy = support for farmers
* Bioenergy from agricultural waste

Figure 7. Main interconnections between SDG 2: Zero Hunger and SDG 7: Affordable and Clean Energy
identified by students. Source: Original by authors.

The students' analysis confirms a strong link between energy and food, highlighting the need
for integrated solutions that ensure both food security and sustainable energy transition, in the spirit
of the 2030 Agenda.

3.1.7. Analysis of the Major Directions of Influence Between SDG 2: Zero Hunger and SDG 8:
Decent Work and Economic Growth

In their analysis, students highlighted clear and consistent links between SDG 2: Zero Hunger
and SDG 8: Decent Work and Economic Growth, underlining the essential role of agriculture and
food systems in economic development and in ensuring decent jobs.

On the one hand, the students considered that the development of sustainable agriculture
directly contributes to job creation, especially in rural areas, where agriculture is the main economic
activity. A high-performance and modernized agriculture can ensure more stable, better-paid jobs
and better working conditions for the vulnerable population [43,44].

In addition, food security supports the health and productivity of the workforce, allowing
individuals to be economically active and participate in the economic growth of communities [11,45].

On the other hand, students observed that economic growth, supporting agricultural
entrepreneurship, and rural development contribute to improving food security. Higher incomes,
decent jobs, and increased economic opportunities allow access to adequate food and reduce
vulnerability to hunger and malnutrition (Figure 8) [46,47].

* Sustainable agriculture = decent jobs
* Food security = economic

productivity DECENT WORK AND
ECONOMIC GROWTH

o

* Economic growth = better access to
food
* Jobs = reducing hunger

Figure 8. Main interconnections between SDG 2: Zero Hunger and SDG 8: Decent Work and Economic Growth
identified by students. Source: Original by authors.

This analysis demonstrated students' understanding of the deep link between food security and
sustainable economic development, both of which are major priorities of the 2030 Agenda.

3.1.8. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 9: Industry,
Innovation and Infrastructure

The students identified, in their analysis, important connections between SDG 2: Zero Hunger
and SDG 9: Industry, Innovation, and Infrastructure, highlighting the essential role of infrastructure
and innovation in supporting food security.
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On the one hand, the students emphasized that the development of agricultural infrastructure
— roads, irrigation systems, cold storage, modern markets — contributes to improving access to food
and reducing food losses. Adequate infrastructure allows farmers to transport their products faster,
in safe conditions, and to better value them, which leads to increased food availability on the market
[10,48].

In addition, technological innovations in agriculture — digitalization, precision agriculture, new
production techniques — are considered by students to be essential for increasing the efficiency of
food systems and ensuring food security in the context of climate change [11,17].

On the other hand, students noted that food security can stimulate innovation and infrastructure
development, by increasing demand for technological solutions, adapted transportation, smart
storage systems, or new food distribution models (Figure 9).

* Food security = stimulus for innovation
* High-performance agriculture = need for
infrastructure

* New technologies = efficient
agricultural production
* Modern infrastructure = reducing food waste

Figure 9. Main interconnections between SDG 2: Zero Hunger and SDG 9: Industry, Innovation and
Infrastructure identified by students. Source: Original by authors.

The link between SDG 2: Zero Hunger and SDG 9: Industry, Innovation and Infrastructure
reflects a modern vision on the role of technology and infrastructure in supporting sustainable
development, in line with the principles of the 2030 Agenda.

3.1.9. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 10: Reduced
Inequalities

In their analysis, students highlighted relevant links between SDG 2: Zero Hunger and SDG 10:
Reduced Inequalities, highlighting how food security is both a factor in reducing inequalities and a
consequence of reducing them.

On the one hand, students noted that equitable access to safe and nutritious food is essential for
reducing social and economic inequalities. Especially in rural or marginalized communities, lack of
access to quality food accentuates differences between different population groups, affecting the
health and development opportunities of the most vulnerable [11,49].

Also, implementing support policies for small farmers, poor households or vulnerable groups
(children, women, the elderly) can contribute to increasing social equity and inclusion.

On the other hand, students identified that reducing economic and social inequalities facilitates
access to food, by increasing incomes, increasing access to education, public services and food
infrastructure. Reducing the differences between rural and urban areas or between social categories
helps ensure food security for all (Figure 10).

Thus, the analysis carried out by the students demonstrates that SDG 2: Zero Hunger and SDG
10: Reduced Inequalities are deeply interconnected and must be addressed together in sustainable
development strategies, as stipulated in the 2030 Agenda.
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* Support for farmers and vulnerable groups
* Equitable access to food = reduced
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* Reduced inequalities = better access
to food

Figure 10. Main interconnections between SDG 2: Zero Hunger and SDG 10: Reduced Inequalities identified by
students. Source: Original by authors.

3.1.10. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 11:
Sustainable Cities and Communities

During the teaching activity, students identified multiple connections between SDG 2: Zero
Hunger and SDG 11: Sustainable Cities and Communities, highlighting the fact that food security is
a challenge not only in rural areas, but also in urban areas, in the context of accelerated population
growth in cities.

On the one hand, students emphasized that developing sustainable cities requires ensuring
access to safe, nutritious and affordable food for all residents, including the vulnerable. In this regard,
the expansion of urban gardens, peri-urban agriculture or local markets was considered a practical
solution to increase the food resilience of urban communities [50,51].

In addition, students noted the importance of urban planning that includes adequate food
infrastructure — spaces for agri-food markets, warehouses, short supply chains — in order to reduce
inequalities and hunger in cities.

On the other hand, students highlighted that the sustainable cities, with adequate infrastructure
and efficient transportation systems, contribute to facilitating the population's access to food. At the
same time, well-organized urban communities can reduce food waste by implementing food
recovery and redistribution programs (Figure 11).

* Urban agriculture = affordable food in cities
* Local markets = urban food

1ERO resilience
HUNGER
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W

* Sustainable cities = reduced food
waste
¢ Urban infrastructure = better access to food

Figure 11. Main interconnections between SDG 2: Zero Hunger and SDG 11: Sustainable Cities and Communities

identified by students. Source: Original by authors.

The link between SDG 2: Zero Hunger and SDG 11: Sustainable Cities and Communities reflects
the need to integrate food policies into urban planning, in line with the principles of the 2030 Agenda.

3.1.11. Analysis of the Major Directions of Influence Between SDG 2: Zero Hunger and SDG 12:
Responsible Consumption and Production

During the teaching activity, students highlighted extremely important links between SDG 2:
Zero Hunger and SDG 12: Responsible Consumption and Production, emphasizing that a sustainable
food system cannot exist without changing consumption behaviors and optimizing production
practices.
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On the one hand, students considered that responsible consumption contributes to reducing
food waste, both at household level and along the supply chain [9,10]. They emphasized that
reducing food losses has a direct impact on increasing food security, as saved food can be redirected
to vulnerable areas or groups.

Students also noted that responsible consumption practices involve educating consumers about
balanced diets, shopping planning, reducing food waste, and reusing food safely.

On the other hand, students highlighted that a responsible production system, based on
sustainable practices — such as reducing pesticide use, reducing emissions, and using resources
efficiently — contributes to protecting the environment and, implicitly, to creating favorable
conditions for long-term food security (Figure 12) [2,11].

* Balanced diets = responsible consumption
* Reduce food waste = food security 12 ﬁg?lusm[

IMPTION
PRODUCTION

QO

* Sustainable production = food for all
* Resource management = resilient
food systems

Figure 12. Main interconnections between SDG 2: Zero Hunger and SDG 12: Responsible Consumption and
Production identified by students. Source: Original by authors.

The link between SDG 2: Zero Hunger and SDG 12: Responsible Consumption and Production
is essential for the implementation of the 2030 Agenda, promoting the transition to sustainable,
efficient and equitable food systems.

3.1.12. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 13:
Climate Action

The analysis carried out by the students highlighted an extremely close link between SDG 2:
Zero Hunger and SDG 13: Climate Action, given the major impact of climate change on food security
and, conversely, the role of agriculture in amplifying or reducing climate effects.

On the one hand, students emphasized that climate change is seriously affecting agricultural
production, food availability, and the stability of food systems. Extreme climate events—droughts,
floods, rising temperatures, loss of biodiversity —threaten crop yields, and can lead to higher food
prices and increased food insecurity, especially in vulnerable regions [11,39].

Conversely, students noted that sustainable agricultural practices can contribute to mitigating
the effects of climate change. Climate-smart agriculture, reducing greenhouse gas emissions,
sequestering carbon in the soil, efficiently using natural resources, and protecting ecosystems are
measures that can transform the agri-food sector into an ally of climate action (Figure 13).

In addition, students noted that adapting food systems to new climate conditions is essential for
ensuring long-term food security, in line with the goals of the 2030 Agenda.
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Figure 13. Main interconnections between SDG 2: Zero Hunger and SDG 13: Climate Action identified by
students Sources: Original by authors.

3.1.13. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 14: Life
Below Water

The students identified, in their analysis, essential connections between SDG 2: Zero Hunger
and SDG 14: Life Below Water, highlighting the importance of aquatic resources for food security,
but also the impact of food practices on marine and freshwater ecosystems.

On the one hand, the students highlighted that sustainable fisheries and responsible aquaculture
are important sources of food for the global population, providing essential proteins and nutrients
for millions of people, especially in coastal communities or poor regions [11,37]. The conservation of
marine resources is therefore essential for maintaining food security.

Also, protecting aquatic biodiversity and avoiding water pollution (with plastic, pesticides,
waste or microplastics) were considered by students to be essential measures for ensuring the
availability of food resources in the long term.

Conversely, students noted that unsustainable agricultural practices can seriously affect
underwater life, by polluting waters with excess nutrients, which promotes eutrophication and the
death of marine areas (dead zones). Reducing these negative impacts and promoting sustainable
management of food resources contributes to both the protection of underwater life and the food
security of future generations (Figure 14).

* Sustainable fisheries = feeding communities
* Responsible aquaculture = protecting

€Sponsit LIFE
biodiversity 14 BELOW WATER

* Water pollution = food security risks
* Protecting aquatic ecosystems = long-term
food resources

Figure 14. Main interconnections between SDG 2: Zero Hunger and SDG 14: Life Below Water identified by

students. Source: Original by authors.

Students revealed that the connection between SDG 2: Zero Hunger and SDG 14: Life Below
Water reflects the need for balance between food production and natural resource conservation, in
line with the goals of the 2030 Agenda.

3.1.14. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 15:
Life on Land

In their analysis, students identified extremely important links between SDG 2: Zero Hunger
and SDG 15: Life on Land, emphasizing that food security directly depends on the health of terrestrial
ecosystems, and, at the same time, agricultural practices can influence the state of the environment.
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On the one hand, students highlighted that sustainable agriculture, by protecting the soil,
rational use of natural resources, and conserving biodiversity, contributes to maintaining the balance
of terrestrial ecosystems. Agroecological practices, crop rotation, reducing deforestation, or
responsible management of pastures were considered essential for ensuring long-term food security
[11].

The students also emphasized that protecting forests and natural habitats is important not only
for biodiversity but also for maintaining ecosystem services — pollination, soil fertility, water
protection — on which agriculture fundamentally depends.

On the other hand, the deterioration of terrestrial ecosystems, loss of biodiversity, soil
degradation or excessive deforestation were considered by students as major threats to food security.
A degraded or nutrient-poor soil will have reduced production capacity, affecting the availability
and quality of food (Figure 15).

* Sustainable fisheries = feeding communities
* Responsible aquaculture = protecting
biodiversity

15 :]IIEE[AND

*  Water pollution = food security risks
* Protecting aquatic ecosystems =
long-term food resources

Figure 15. Main interconnections between SDG 2: Zero Hunger and SDG 15: Life on Land identified by students.
Source: Original by authors.

The link between SDG 2: Zero Hunger and SDG 15: Life on Land reflects a crucial
interdependence relationship, observed by students, in which agricultural development must be
harmonized with environmental protection, in line with the vision of the 2030 Agenda.

3.1.15. Analysis of the Major Directions of Influence Between SDG 2: Zero Hunger and SDG 16:
Peace, Justice and Strong Institutions

In the analysis carried out by the students, very interesting and deep connections were identified
between SDG 2: Zero Hunger and SDG 16: Peace, Justice and Strong Institutions, demonstrating an
understanding of the complexity of the relationships between food security, social stability and good
governance.

On the one hand, students emphasized that achieving food security contributes to preventing
conflicts and strengthening social peace. Food shortages, hunger, malnutrition or inequalities in
access to resources have been identified as potential factors of tension and instability in society. In
many regions of the world, food insecurity can lead to forced migration, local conflicts or even
political instability [11,37].

Students also noted that food security increases the population's trust in institutions and
authorities, especially when public policies are oriented towards supporting vulnerable groups and
ensuring equitable access to food.

On the other hand, the existence of efficient, fair and transparent institutions, as well as a well-
established legislative framework, were considered by students as fundamental to achieving food
security. Governments that invest in agriculture, support small farmers, manage food crises and
implement equitable policies contribute directly to reducing hunger and strengthening sustainable
food systems (Figure 16).
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Figure 16. Main interconnections between SDG 2: Zero Hunger and SDG 16: Peace, Justice and Strong
Institutions identified by students Sources: Original by authors.

The students showed that the connection between SDG 2: Zero Hunger and SDG 16: Peace,
Justice and Strong Institutions highlights the fact that food security is not only an economic or

agricultural challenge, but also a political and social one, in full accordance with the objectives of the
2030 Agenda.

3.1.16. Analysis of Major Directions of Influence Between SDG 2: Zero Hunger and SDG 17:
Partnerships for the Goals

Students identified, in their analysis, essential links between SDG 2: Zero Hunger and SDG 17:
Partnerships for the Goals, understanding the importance of international, national and local
collaboration and partnerships in achieving food security.

On the one hand, the students emphasized that SDG 2: Zero Hunger cannot be achieved in
isolation, but requires the mobilization of resources, expertise and cooperation between multiple
types of actors: governments, international organizations, the private sector, civil society, universities
and local communities (FAO, 2023). Collaborations to increase food production, transfer technology,
support farmers or implement food programs are essential to combat hunger.

Students noted that international partnerships can facilitate access to financing, the exchange of
good practices, and the coordination of humanitarian or rural development interventions in
vulnerable regions.

On the other hand, students highlighted that achieving food security, in turn, stimulates the
creation of new partnerships, as a functional, equitable and sustainable food system becomes a
platform for collaboration between different actors interested in sustainable development (Figure 17).

* Fighting hunger = need for partnerships
* Food security = global cooperation

1 PARTNERSHIPS
FORTHE GOALS

* International partnerships =
support for agriculture
* Collaboration = sustainable food solutions

Figure 17. Main interconnections between SDG 2: Zero Hunger and SDG 17: Partnerships for the Goals identified
by students. Source: Original by authors.

The students emphasized that the connection between SDG 2: Zero Hunger and SDG 17:
Partnerships for the Goals reflects the vision of the 2030 Agenda, according to which no sustainable
development goal can be achieved without strong partnerships and coordinated actions at all levels.
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3.2. Evaluation of Students’ Perception of the Usefulness and Impact of Educational Activity

3.2.1. Student Perception Assessment — Academic Year 2023/2024

The results of the questionnaire applied to students (n=25) from the 2023/2024 academic year
highlight a high level of appreciation of the educational activity, confirming both the efficiency of the
teaching method and the impact on the formation of systemic thinking and awareness of the links
between the SDGs.

The most important conclusions are the following:

*  Understanding the SDGs and their interdependencies — Most students gave scores of 4 and 5
points to the items related to understanding the Sustainable Development Goals (Item 1) and
the links between SDG 2: Zero Hunger and the other SDGs (Item 2), which shows the
effectiveness of the practical approach.

e Efficiency of the working method — Presentations, teamwork, flipcharts, and debates were
considered effective by students (Item 3), and teamwork was appreciated (Item 5), although
there is a slight variation in perceptions — which is natural for group activities.

* Impact on food awareness — The results are remarkable for the items regarding the impact on
their own eating habits: 84% of students stated that they pay more attention to their personal
diet (Item 6), and 100% of them stated that they are more attentive to food waste (Item 7), giving
a maximum score of 4 or 5.

* Developing systemic thinking — Items related to systemic thinking (Item 8) and the ability to
analyze complex issues such as food security (Item 9) were predominantly evaluated with high
scores.

*  Recommendation of the activity — Item 10 shows that most students would recommend this
activity to other colleagues, which confirms the perceived didactic value of the approach (Figure
18).

(On ascale from 1 = Strongly disagree — 5 = Strongly agree)

I'would recommend this activity to other students.

I feel more prepared to analyze complex problems, such as
food security.
I'believe that systemic thinking is important in solving

global problems. m1 point

I became more attentive to food waste.
¥ 2 points
As a result of this activity, I pay more attention to my own

diet. M 3 points

Ienjoyed working in a team on this topic. <

¥ 4 points

I'better understood the role of food security in sustainable

development. m 5 points

The working method (groups, presentations, boards,
debates) was effective for learning.

The analysis of the links between SDG 2 and the other

SDGs was interesting and useful.
The practical activity helped me to better understand the
SDGs
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Figure 18. Students' perception of the relevance and impact of the SDG 2: Zero Hunger interlinkages learning
activity during the academic year 2023/2024. Source: Original by authors.

The analysis of the responses shows that the methodology used had a positive impact on
students, both cognitively (understanding the SDGs), and attitudinal and behaviorally (attention to
nutrition and waste reduction). In addition, the results confirm the potential of this method to
develop systemic thinking, essential for addressing the complexity of global problems.
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3.2.2. Student Perception Assessment — Academic Year 2024/2025

The results obtained following the application of the questionnaire in the 2024/2025 academic
year (n=21) confirm, once again, the high appreciation of the educational method used and its
efficiency in developing essential skills for education for sustainable development.

Key conclusions drawn from the analysis:

¢ Increased understanding of the SDGs and interdependencies — Students considered that the
practical activity helped them better understand the Sustainable Development Goals (Item 1)
and the links between SDG 2: Zero Hunger and the other SDGs (Item 2), with scores of 4 and 5
points being the most common.

e  Efficient and attractive working method — Presentations, teamwork and making charts were
very well appreciated (Item 3), and teamwork was an extremely valuable element for students
(Item 5), with 18 of them giving it maximum points.

¢ Concrete impact on eating behavior — It is impressive that 19 students stated that, following the
activity, they pay more attention to their personal diet (Item 6), and 20 students are more
attentive to food waste (Item 7).

¢  Formation of systemic thinking — Items related to systemic thinking (Item 8) and the ability to
analyze complex problems (Item 9) were evaluated almost exclusively with 4 or 5 points.

* High degree of recommendation — Regarding Item 10, most students stated that they would
recommend this activity to other colleagues, which confirms the positive impact felt (Figure 19).

(On ascale from 1= Strongly disagree — 5 = Strongly agree)
Iwould recommend this activity to other students.

I feel more prepared to analyze complex problems,
such as food security.

Ibelieve that systemic thinking is important in solving
global problems. u1 point

I became more attentive to food waste. .
¥ 2 points
As a result of this activity, I pay more attention to my

own diet. H 3 points

I better understood the role of food security in
sustainable development.

B 5 points

The working method (groups, presentations, boards,
debates) was effective for learning.

The analysis of the links between SDG 2 and the other
SDGs was interesting and useful.

The practical activity helped me to better understand
the SDGs

Lenjoyed working ina team on this topic. NN * i

Figure 19. Students' perception of the relevance and impact of the SDG 2: Zero Hunger interlinkages learning
activity during the academic year 2024/2025. Source: Original by authors.

The results obtained confirm that the educational method applied within the discipline Food
Security is effective and appreciated by students, not only for its innovative character but also for its
ability to produce a real change in their perception, behaviors and attitudes.

The practical dimension of the activity, the analysis of interdependencies between SDGs, and
the promotion of systemic thinking are key elements that contribute to the formation of essential
skills for future sustainable development professionals.
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3.2.3. Comparative Analysis of Student Perception in the Two University Years

Repeating the analysis in two different series of students — academic year 2023/2024 (n=25) and
academic year 2024/2025 (n=21) — allowed testing and validating the consistency of the results
obtained.

Comparing the two sets of responses highlights a consistent pattern of high appreciation of the
educational activity carried out. In both situations, students predominantly gave scores of 4 and 5
points for all the analyzed items, which confirms the usefulness and relevance of the teaching
method.

The key elements that were repeatedly found in students' perceptions are:

- increasing understanding of the SDGs;

- developing systemic thinking and the ability to analyze the interdependencies between SDGs;
- positive impact on one's own eating behaviors (increased attention to diet and food waste);

- appreciation of the working method based on practical analysis, debates and team collaboration.

Repeating the educational activity for two consecutive academic years and obtaining similar
results validates the efficiency and applicability of this teaching method in higher education,
especially in the field of education for food security and sustainable development.

The consistency of the results demonstrates not only the success of the method, but also its
potential for transferability to other educational or institutional contexts.

3.3. General Model of Educational Method

Based on the experience of carrying out teaching activities within the Food Security discipline,
in two consecutive academic years (2023/2024 and 2024/2025), an innovative educational model can
be proposed, intended for higher education, for teaching and practicing systemic thinking, by
analyzing the interdependencies between the Sustainable Development Goals (SDGs).

This model responds to the urgent need to train students capable of understanding the
complexity of food systems and identifying the connections between the various dimensions of
sustainable development, in the spirit of the 2030 Agenda.

The fundamental principles of the proposed educational model:

®  Active and participatory learning.

¢  Systemic and multidimensional analysis of global problems.
¢ Collaborative work and reasoned debates.

*  Creativity and freedom of expression.

*  Connecting theory with practical examples and case studies.
e  Stimulating social and food responsibility.

A defining element of the method is the organization of students into working teams, preferably
consisting of 3 people, each team having the task of analyzing the bidirectional relationship between
SDG 2: Zero Hunger and another SDG. In situations where the total number of students does not
allow the formation of exclusive teams of 3, the teacher can adapt the organization, either by forming
smaller (2 people) or larger (4 people) teams, or by assigning two (or even three) interdependence
analyses to the same team. This last option is especially recommended for teams that show
availability, enthusiasm and desire for additional involvement, the teacher thus stimulating
performance and active involvement, through appreciation and positive feedback.

The proposed educational model includes a clear sequence of stages:

Theoretical introduction to the issue of SDG 2: Zero Hunger and the 17 SDGs;
Formation of work teams and allocation of specific tasks;

Documenting, analyzing, and arguing the identified interdependencies;
Creating visual products (presentations, posters, charts);

Oral presentation and support of ideas during the seminar;

Debates, collective reflection, and feedback provided by peers and the teacher;

N L=

Final assessment, integrating both theoretical testing and practical performance assessment.
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An innovative aspect of this model is that the central educational process (analysis SDG 2: Zero
Hunger <» SDG X) generates, simultaneously, two categories of results:

- Output - visible, immediate results: development of skills, creation of visual products, changes
in attitude manifested during the activity.

- Impact — profound and lasting results: developing systemic thinking, food and social
responsibility, increasing the capacity to analyze and solve global problems.

This logic of the educational process was schematically represented in Figure 19, to highlight the
relationships between input, process, output, and impact, within the proposed method (Figure 20).

OUTPUT
Skills developed + Attitude
change + Visual products

INPUT PROCESS

Theoretical teaching SDG 2 Analysis SDG 2 < SDG X IMPACT

Systemic understanding +
Empowerment + Global
analysis capaci

Figure 20. Conceptual model of the educational approach focused on the analysis of interlinkages between SDG
2: Zero Hunger and other SDGs. Source: Original by authors.

The skills developed by applying the method are the following;:
¢ In-depth understanding of the SDGs and the interdependencies between them.
e  (ritical and systemic thinking.
e  Ability to analyze complex problems.
e  Awareness of the impact of one's diet.
e Increasing attention to food waste.
e  Communication and teamwork skills.
e  Creativity in visual and conceptual expression.

4. Discussion

4.1. Originality of the Teaching Method

The educational method analyzed and proposed in this study is distinguished by a high degree
of originality, resulting from both its structure and the didactic philosophy that supports it. The
central element of innovation consists in the integrated approach to food security (SDG 2: Zero
Hunger) from the perspective of its multiple interdependencies with the other SDGs).

While, in the specialized literature, teaching SDGs in higher education often focuses on the
theoretical presentation of each separate goal [52,53]. The method proposed here shifts the emphasis
towards systemic, connectional thinking, and towards stimulating students' ability to understand the
complexity of the relationships between SDGs.

The originality of the method also derives from the concrete way of organization: each team of
students analyzes and argues how SDG 2: Zero Hunger influences and is influenced by another SDG.
Organizational flexibility is also a valuable component, allowing the adaptation of the number of
students in teams (3-4 people), but also the allocation of multiple analyses to the same team,
depending on the enthusiasm and desire for involvement shown by the students.

This pedagogical structure generates a double educational effect, namely, on the one hand, the
formation of complex and relevant knowledge about the SDGs, and on the other hand, the
development of essential transversal skills: critical thinking, teamwork, creativity, argumentation,
social and food responsibility.

The proposed model aligns with international trends in the modernization of university
education, promoting active, participatory and solution-oriented learning for global challenges [1,5].
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4.2. Transferability of the Method

One of the main advantages of the proposed educational method lies in its high degree of
transferability and adaptability in diverse educational contexts, beyond the discipline Food Security
or the specifics of Romanian universities.

The flexible structure of the method allows its implementation:

- in other universities,
- within other study programs,
- in non-formal educational or continuing education contexts.

Practically, any discipline that addresses topics related to sustainability, rural development,
agriculture, resource management, public health, circular economy, civic education or the
environment can successfully integrate this method of analyzing the interdependencies between SDG
2: Zero Hunger and the other SDGs.

Moreover, the methodology is adaptable in the opposite direction: a teacher could propose as a
starting point any other SDG relevant to the taught field (for example, SDG 3: Good Health and Well-
being or SDG 12: Responsible Consumption and Production) and could stimulate students to explore
its interdependencies with the rest of the SDGs.

This capacity for replication and adaptation represents one of the most important qualities of
the method, in line with the recommendations of UNESCO and SDSN, which support the integration
of systemic thinking and the interconnected approach to the SDGs in all levels and forms of education
[1,5].

At the same time, the experience of applying the method for two consecutive academic years
has demonstrated that it works effectively even in relatively small groups of students, which gives it
versatility and the possibility of being used in educational contexts with limited resources.

The transferability of the method is thus a strong argument for its inclusion in good educational
practice guides dedicated to the training of skills for sustainability and the implementation of the
2030 Agenda in higher education.

4.3. How it Supports Education for Food Ethics and Sustainability Literacy

The proposed educational method contributes directly and essentially to the formation of
fundamental dimensions of education for sustainability, namely food ethics and sustainability
literacy.

The concept of food ethics goes far beyond concerns strictly related to nutrition or food
production, including critical reflection on how we produce, distribute, consume, and waste food
(FAQ, 2023). Analyzing the interdependencies between SDG 2: Zero Hunger and the other SDGs
allowed students not only to understand the complexity of food security, but also to ask questions
related to equity, social justice, respect for resources, and individual responsibility.

On the other hand, sustainability literacy it involves the ability to understand complex global
issues, make connections between phenomena, analyze multiple impacts, and propose sustainable
solutions [1,54]. These are precisely the skills that were stimulated and practiced in the practical
activities carried out.

An extremely valuable element of the method is that it transforms SDG 2: Zero Hunger from a
simple theoretical objective, into a starting point for a broader reflection on how food is at the
intersection of economy, ecology, health, social justice, peace, education or good institutional
practices.

Furthermore, the results of the student perception assessment clearly show that this approach
also had an impact on individual eating behaviors:

- increased attention to diet,
- reducing food waste,
- understanding one's own role in the global food chain.
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These results are in line with the literature, which argues that the formation of food ethics and
sustainable awareness cannot be achieved through the transmission of information alone, but
requires active involvement, analysis, reflection and practical exercises [5,6].

The proposed method thus demonstrates an extremely valuable educational potential for
training future professionals and citizens capable of thinking and acting in the spirit of sustainability
and food responsibility.

4.4. The Connection of the Method with the Educational Needs of the Future

The educational method analyzed in this study directly responds to the challenges and needs of
future education, as defined in international strategic documents [1,55].

The current world is facing a double educational challenge, namely the need to develop skills
specific to sustainable development (green competences), capable of responding to ecological, food
and social transitions, as well as the development of essential transversal skills in the context of global
complexity: critical thinking, systemic thinking, problem-solving capacity, collaboration and
creativity [56,57].

In this context, the proposed teaching method aligns perfectly with the vision of future
education, contributing to the development of the following: future skills identified as priorities:

*  Systems thinking and the ability to understand global interdependencies;
e Literacy for Sustainability (sustainability literacy);

*  Food ethics and responsibility towards resources;

e  Communication, argumentation and collaboration skills;

¢ Creativity and visual expression;

¢ Understanding the complexity of food systems.

Moreover, the proposed method corresponds excellently to what UNESCO defines as
transformative education— that is, education capable of not just transmitting information, but of
transforming the way students understand the world, their own roles and responsibilities [11].

The European Commission also highlights that green competences should not be limited to
environmental disciplines or specialized programs but should be integrated cross-curricular into all
forms of education, including food education, rural development and resource management [56].

The teaching model proposed in this case study demonstrates that food security education can
become an extremely effective tool for training these skills of the future, building solid bridges
between knowledge, attitude and responsible action.

4.5. Limits and Future Development Prospects

Like any educational approach, the method proposed in this study presents both obvious
strengths and certain limitations, which must be recognized, and which open up valuable
perspectives for future developments [58-63].

One of the main limitations of the research is the relatively small size of the group of students
involved. The activity was applied for two consecutive academic years, but the total number of
participants was 46 students, which restricts, to a certain extent, the generalizability of the results.

Also, the application of the method was carried out in a specific educational context — within a
single university, within a discipline dedicated to food security. Therefore, it is necessary to extend
the testing of the method in other educational contexts, in other universities or fields of study, to
further validate its efficiency and general applicability.

Another possible limitation concerns the inherent subjectivity of student responses to the
questionnaire, especially in the case of items relating to changes in eating attitudes and behavior.
However, the fact that response trends were repeated in two consecutive academic years gives an
additional degree of validity to the observations made [64-66].

The future development prospects of the method are multiple and valuable:
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¢ expanding its application in international contexts, with students from other cultures and
educational backgrounds;

e using the method starting from other SDGs, depending on the specifics of the discipline

e integrating digital methods, interactive platforms or multimedia resources to facilitate analyses;

e  conducting longitudinal research to investigate the long-term effects on students' dietary and
environmental behaviors;

e developing a guide to good educational practices, including detailed methodology and
examples of results from student work.

Therefore, the proposed method demonstrates an extremely valuable educational potential, but
equally opens up a generous space for future adaptations, improvements and expansions, in the spirit
of transformative education for sustainability.

5. Conclusions

The present study demonstrated the efficiency and relevance of an innovative educational
method, based on the analysis of the interdependencies between SDG 2: Zero Hunger and the other
SDGs, within the teaching activities carried out with students of the University of Life Sciences “King
Mihai I” from Timisoara, Romania.

The results obtained in two consecutive academic years confirmed not only an in-depth
understanding of the SDGs issue and systemic thinking but also a concrete impact on students
attitudes and behaviors.

The proposed method deserves to be expanded and adapted within other universities, study
programs, or disciplines, due to its flexibility, potential for customization and its formative value in
developing transversal skills essential for the future.

Recommendations for teachers and higher education institutions aim to integrate this method
into existing curricula, diversify application methods, stimulate critical and systemic thinking, as well
as encourage social and food responsibility among students.

In a world marked by increasingly complex global challenges, education for sustainable
development, based on the analysis of the interdependencies between the SDGs, becomes not only a
valuable didactic option, but a strategic necessity for training future generations of professionals and
responsible citizens.

In the context of the multiple global crises that the contemporary world is facing — food,
ecological, social, economic — university education takes on an essential responsibility: that of
overcoming the limits of information transmission and actively contributing to the formation of an
ethical and sustainable conscience among the younger generations.

In-depth and systemic knowledge of the Sustainable Development Goals (SDGs), the
interdependencies between them and the institutions that coordinate the implementation of the 2030
Agenda, is becoming a fundamental competence for any future professional. Understanding how the
world functions as an interconnected global system, in which individual decisions influence entire
communities, living environments and future generations, is an essential condition for building an
equitable and sustainable future.

Moreover, education for sustainability cannot exist without an education for ethics — not just
food ethics, but ethics in a broader sense:

- environmental ethics;

- ethics towards natural resources;

- ethics towards other people, regardless of space, culture, or generation;
- ethics towards the human condition itself, in its fragility and dignity;

- ethics towards those who will come after us—future generations.

This is, in fact, the deepest mission of university education in the 21st century: to train not just
competent specialists, but good, responsible people, aware of their place in the world and of the role
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they have in building a common, safer, fairer and more harmonious future, both for people and for
nature.

Such education, anchored in systemic knowledge, critical thinking, and solid ethical values,
represents the safest investment for a sustainable future.
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