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Abstract

Aims: This study investigates how sustainability competencies are integrated
into educational interventions for dietitians and nutrition professionals and
examines pedagogical approaches employed, offering insight into how well
these professionals are prepared to support the transition towards a sustainable
food system.

Methods: A systematic review was conducted using four electronic databases
(PubMed, SCOPUS, Web of Science and ProQuest) and additional manual
searches on 18 June 2024. Studies were included if they focused on educational
interventions for dietitians and nutrition professionals that addressed sustain-
ability competencies. Study quality was appraised using Johanna Briggs Insti-
tute critical appraisal tools and the Mixed Methods Appraisal Tool. Results
were narratively synthesised and tabulated.

Results: Nineteen studies met the inclusion criteria. While certain sustainabil-
ity competencies are addressed, competencies related to inter-personal,
integration, intra-personal and futures-thinking remain underrepresented.
Practical approaches with high potential for fostering sustainability compe-
tencies, such as project-/problem-based learning and place-based environ-
mental education, were frequently implemented. These methods were often
combined with less effective instructional strategies, such as traditional
lecturing.

Conclusions: Education for dietitians and nutrition professionals should
adopt a more comprehensive approach, integrating all sustainability compe-
tencies across the curriculum. Combining practical, experiential methods with

traditional lecturing may enhance sustainability learning.
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1 | INTRODUCTION

Our current food system is both unhealthy and unsus-
tainable, contributing not only to climate change, defor-
estation and biodiversity loss, but also to the global rise
of chronic diseases such as obesity, diabetes mellitus and
cardiovascular diseases." The concept of Planetary Health
emphasises that human health and civilisation are linked
to the integrity of Earth's natural systems. Human activi-
ties that disrupt these systems ultimately threaten human
wellbeing.> Consequently, a transformation of our food
system is essential to promote both a healthy planet and
human wellbeing.>* Dietitians and nutrition profes-
sionals play a key role in transforming the food system,’
as they work in different practice areas and contexts in
which they can implement sustainable practices, for
example, by promoting sustainable food procurement
policies or strategies to reduce food waste. They can also
support individuals to raise awareness of the environ-
mental impact of eating habits and advice about sustain-
able diets.”® Therefore, the training of dietitians and
nutrition professionals plays a crucial role in equipping
them with necessary skills and knowledge to understand
how they can contribute to food system transformation.’
In this paper, sustainability is defined following the
United Nations' concept of ‘meeting the needs of the pre-
sent without compromising the ability of future genera-
tions to meet their own needs.”® In the context of food
systems, we refer to the Food and Agriculture Organisa-
tion's definition of a sustainable food system as one that
ensures food security and nutrition for all, while main-
taining the economic, social and environmental founda-
tions necessary to provide food for future generations.'
However, many dietitians and nutrition professionals
lack the education needed to apply these sustainable
practices."’ To integrate sustainability effectively into
their work, they require structured, holistic training."" A
survey of European dietitians highlights their willingness
to learn and be trained about sustainability.'* Previous
research has indicated that sustainability is already incor-
porated into the education of dietitians and nutrition pro-
fessionals, albeit inconsistently and to varying degrees.
Content on sustainable food systems is not systematically
integrated into all training standards, and learning out-
comes are often defined at a low or variable level of
cognitive complexity.'>'* A recent study revealed a
positive trend of increased integration of planetary
health content into nutrition and dietetics curricula.
However, the study also highlighted that learning out-
comes were primarily at a lower level of cognitive com-
plexity, indicating room for improvement.'”> Furthermore,
diverse pedagogical approaches and evaluation methods
are employed when teaching sustainability,'®'” creating
challenges to educators in selecting suitable teaching

strategies.'® However, previous research has not thor-
oughly analysed which sustainability competencies are
explicitly addressed or how educational interventions are
structured to develop these sustainability competencies.

Therefore, this review aims to analyse educational
interventions for dietitians and nutrition professionals
with regard to the consideration of relevant competencies
for advancing sustainability.

The following research questions will be answered:

Research question 1: To what extent do educational
interventions for dietitians and nutrition professionals
address sustainability competencies, enabling them to
support system change for sustainable food systems?

Research question 2: What pedagogical approaches
have been used in these educational interventions?

In this review, the term education refers to a wide
range of learning formats, including formal secondary
and tertiary education, such as vocational training and
university programs, as well as non-formal educational
activities. The in-depth analysis of educational inter-
ventions is based on two theoretical frameworks. The
unified framework of competencies for advancing sus-
tainability transformations by Redman and Wiek'® was
selected for its comprehensive definition of sustainabil-
ity competence. This framework identifies eight key
competencies—systems-thinking, futures-thinking, values-
thinking, strategies-thinking, inter- and intra-personal com-
petencies, implementation competence and integration
competence—complemented by disciplinary, general and
professional competencies.'® It provides a basis for asses-
sing how and which areas of sustainability competencies
are addressed in the educational interventions (research
question 1).

Moreover, the effective development of these competen-
cies depends on appropriate pedagogical approaches.'®*
Lozano et al.*! propose a framework that illustrates the rela-
tionship between pedagogical approaches and the develop-
ment of sustainability competencies. This framework serves
as a structured guide for educators in selecting pedagogical
approaches that can be used to specifically develop and pro-
mote sustainability-related competencies in the classroom.*
In this study, it enables a systematic analysis of the peda-
gogical approaches used in educational interventions and
their alignments with targeted sustainability competencies
(research question 2).

2 | METHODS

This systematic review is reported according to the Pre-
ferred Reporting Items for Systematic Reviews and
Meta-Analysis®*  guidelines and was prospectively
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registered on the Open Science Framework (osf.io/
bqzu2). Eligibility criteria were defined using the popula-
tion, intervention, comparator and outcomes framework
as follows (see Table 1). Studies were included if they
focused on dietitians, nutritionists or similar profes-
sionals in related fields (e.g., students from nutrition-
related study programs like Human Nutrition or
dietetic interns) and involved an educational interven-
tion of any type. No restrictions were applied regarding
the level or form of education. Interventions at the sec-
ondary and tertiary levels, as well as from both formal
and non-formal educational contexts, were included.
Studies without educational interventions or those
focused solely on non-nutrition professionals were
excluded. No restrictions were placed on comparators.
Eligible studies had to address at least one
sustainability-related learning outcome as defined by
Redman and Wiek.'® All empirical designs, including
experimental, quasi-experimental, observational, quali-
tative, quantitative and mixed methods, were consid-
ered. Furthermore, only articles published in German

TABLE 1

Inclusion

Population

Intervention

Comparison

Dietitians, nutrition professionals or similar professions
(e.g., students of nutrition-related study programs)

Educational intervention (no limitation on type or extent)

Journal of Dietitians Australia

or English were included due to the language capabili-
ties of the researchers.

On 18 June 2024, relevant literature was searched in
PubMed incl. MEDLINE, SCOPUS and Web of Science
(Core Collection: Conference Proceedings Citation Index,
Science Citation Index Expanded, Social Sciences Citation
Index and Emerging Sources Citation Index) and ProQuest.
Additionally, a free search in Google Scholar was conducted
to identify unindexed or non-peer-reviewed studies, mini-
mising potential selection or publication bias. Reference
lists of included studies were hand-searched for further rele-
vant studies. The search strategy combined text words and
keywords from four categories (1) dietitians and nutrition
professionals, (2) educational intervention, (3) sustainability
and (4) competence, with truncation applied for word stems
to ensure comprehensive coverage. Search terms were
adapted per database and are detailed in Appendix 1, Sup-
porting Information S1 (Tables A1-A4).

Citavi 6 was used for reference management during
the screening process. The three-staged screening of
titles, abstracts and full texts was performed by the first

Eligibility criteria based on the Population Intervention Comparator Outcome framework.

Exclusion

No dietitians, no nutrition professionals;
professions not related to nutrition, medical
students

No educational intervention

There will be no restriction on the comparator used in eligible studies (not applicable for the research objective, if

applicable: Intervention methods described as comparators in the included studies)

Outcome
competencies for advancing sustainability:

Key competencies in sustainability:

Targeting one or multiple learning outcomes related to

Learning objectives and learning outcomes do not
have a focus on content related to sustainability

1. Planning competencies: systems-thinking; futures-

thinking; values-thinking, strategies-thinking

2. Key professional competencies: inter- and intra-personal

competencies
3. Implementation competence
4. Integration competence

Disciplinary competencies

General competencies (e.g., critical-thinking, creativity,

learning and self-efficacy)

Professional Competencies (e.g., communication skills and

project management)

Study design

Any empirical research, including experimental, quasi-

experimental and observational studies involving education
interventions targeted at dietitians/nutrition professionals.
Programs or initiatives targeted at dietitians/nutrition

professionals.

Qualitative, quantitative and mixed-method studies.

Additional criteria  Published in German or English

Published in languages other
than English or German
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author, with eligibility assessed using the predefined
inclusion criteria. Irrelevant and duplicate publications
were removed. Any records which were unclear were dis-
cussed with the second author. The selection process is
depicted in a Preferred Reporting Items for Systematic
Reviews and Meta-Analyses flow chart, as shown in
Figure 1. Data collection was carried out by the first
author using the software MAXQDA 2022 and Micro-
soft Excel (2018 version). The data items collected
were: study characteristics (author, title, year and
country of origin), population (profession and number
of participants), characteristics of the intervention
(title, type, structure, duration, teaching methods, ped-
agogical concept, lecturers, content, learning objec-
tives, learning outcomes and evaluation method) and
summary of the findings.

The methodological quality of included studies was
assessed using critical appraisal tools from the Johanna
Briggs Institute for case report,” qualitative research®
and quasi-experimental studies.”> Quantitative descrip-
tive and mixed method studies were evaluated using the
Mixed Methods Appraisal Tool.?® The first author con-
ducted the quality assessment. Any uncertainties were
discussed with the second author.

Results were synthesised narratively, with data sys-
tematically extracted in text form and tabulated.

Identification of studies via datab and regi S

)

Studies were categorised based on the defined data
items, to allow a structured comparison of findings.
Within the studies, reporting of the educational inter-
vention varied, with incomplete information on peda-
gogical concepts, lecturers, learning objectives,
outcomes and evaluation methods due to the particular
research objective and study design. Studies were
included if sufficient data allowed mapping to Redman
and Wiek's'® and Lozano et al.'s*! frameworks. Sustain-
ability competencies were mapped based on the
description of learning outcomes, learning objectives,
structure and content of the intervention. Competen-
cies were mapped if explicitly stated in this description
according to Redman and Wiek's'® definition; other-
wise, learning outcomes or course content were ana-
lysed to determine if they revealed a meaning that
described a competence. Pedagogical approaches, as
defined by Lozano et al.,”! were identified based on
teaching methods, structure and lecturers. The infor-
mation on the content of the intervention was relevant
for matching the approaches eco-justice and commu-
nity as well as supply-chain/life cycle analysis and tra-
ditional ecological knowledge.

Due to the heterogeneity in study designs (includ-
ing qualitative studies and case reports) and varying
outcome measures in quasi-experimental intervention

Identification of studies via other methods

Records identified from:
Databases (n = 1,578) Records removed before
e PubMed (n =303) »| screening:
e Scopus (n = 484) Duplicate records removed
e Web of Science (n = 486) (n =647)
e ProQuest (n = 305)

Identification
A

[

Records identified from:
Websites
e Google Scholar (n=11)
o Citation searching (n = 6)

!

)

Records excluded after Title

Title screened ——— | screening

Reports sought for retrieval

!

Reports assessed for eligibility
(n=17) Reports excluded: 7
Population (n = 1)

Reports not retrieved
(n=0)

\4

Intervention (n = 6)

(n=931) (n = 689)
\
A
Abstract screened Report_s excluded after Abstract
=22 o| e
2 (n=17)
s v
5
2} Reports sought for retrieval »| Reports not retrieved
(n=67) (n=0)
Reports assessed for eligibility »| Reports excluded: 58
(n=67) Population (n =7)
—_J Intervention (n = 15)
‘ Outcome (n = 34)
No primary data (n = 2)
Studies included in review
(n=19)
Reports of included studies
(n=19)
FIGURE 1

Meta-Analysis 2020 guidelines.

Flow diagram of literature search and study selection according to Preferred Reporting Items for Systematic Reviews and
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studies, quality assessment using the Grading of Rec-
ommendations Assessment, Development and Evalua-
tion methodology, as outlined in the protocol, was not
feasible.

3 | RESULTS

The database search identified 1578 publications, of
which 647 were duplicates that were removed. After
screening the titles and abstracts, the full text of 67 publi-
cations was screened. Free search in Google Scholar and
citation searching identified an additional 17 publications,
of which the full text was screened.

Thirty-four studies were excluded since they focused
on a non-sustainability-related outcome parameter. A
further 21 studies were excluded as they do not focus on
an educational intervention, but only examined the level
of knowledge or skills, students’ perceptions of sustain-
ability, recommendations for future teaching or the inclu-
sion of sustainability into the curriculum; they did not
include information on how this is done. Eight records
did not focus on dietitians or other nutrition profes-
sionals. Two studies were excluded because they were
not primary research. Nineteen studies met the inclusion
criteria and were considered for this study.””~** The liter-
ature search and selection process are shown in Figure 1.

The methodological quality of the included studies
was heterogeneous. Case reports met between three and
six of eight criteria, qualitative studies between 6 and 9 of
10, and quasi-experimental studies between three and
seven of nine, according to the respective Johanna Briggs
Institute checklists. Mixed-methods studies fulfilled six of
seven criteria, and the quantitative study five of seven,
based on the Mixed Methods Appraisal Tool. Detailed
appraisal results are provided in Appendix 2, Supporting
Information S1 (Table A5).

As detailed in Table 2, the identified studies were con-
ducted in the United States (n = 9), Canada (n = 5), Spain
(n = 2), Australia (n = 2) and New Zealand (n = 1). Study
designs included qualitative studies (n = 6), case study
reports (n = 5), quasi-experimental studies (n = 5), mixed-
methods studies (n = 2) and a quantitative cross-sectional
study (n = 1). The study populations primarily comprised
undergraduate and graduate students enrolled in nutrition,
dietetics and other food-related disciplines, such as agricul-
tural sciences or food science and technology. Additionally,
four interventions were also open to students from other
fields, including, for example, applied economics, health sci-
ences or public administration. The interventions varied
widely in format and duration. Six studies refer to one or
more university courses; 13 studies report on one or more
individual learning activities that were incorporated into an
existing course or offered as extracurricular components.

Journal of Dietitians Australia

Interventions were mapped to sustainability compe-
tencies defined by Redman and Wiek'® based on content,
learning objectives and outcomes (Table 3). With regard
to the central key competencies of the framework,
systems-thinking (n = 16), strategies-thinking (n = 15),
implementation competence (n=12) and values-
thinking (n = 11) were addressed most frequently. Fewer
studies addressed inter-personal competence (n = 8),
integration competence (n =6) and futures-thinking
(n = 4). Intra-personal competence was not covered in
any intervention. Complementary competencies (disci-
plinary, general and professional competence) were
addressed in all interventions.

The mapping of data to pedagogical approaches
from Lozano et al.*’ is shown in Table 4. Most
commonly used approaches were project and/or
problem-based learning (n = 17), lecturing (n = 11),
place-based environmental education (n =9), Case
studies and supply-chain/life cycle analysis (n =7
each). According to Lozano et al.>’ project and/or
problem-based learning and place-based environmen-
tal education are highly likely to foster sustainability
competencies, enhancing interdisciplinary work, antic-
ipatory thinking, critical thinking and analysis, inter-
personal relations and collaboration (project and/or
problem-based learning) as well as personal involve-
ment (place-based environmental education). Whereas
lecturing, case studies and supply-chain/life cycle anal-
ysis, also most frequently used, are the least likely to
develop competencies.?!

Fewer interventions used interdisciplinary team
teaching (n = 4), community service learning (n = 6)
and eco-justice and community (n = 3), all of which
are highly likely to develop sustainability competen-
cies. According to Lozano et al.,! Community service
learning fosters anticipatory thinking, empathy and
change of perspective, strategic action and personal
involvement. Interdisciplinary team teaching promotes
interdisciplinary work, and eco-justice and community
encourages interdisciplinary work, justice, responsibil-
ity and ethics, empathy and change of perspective, per-
sonal involvement and tolerance for ambiguity and
uncertainty.*!

The least frequently used approaches were Jigsaw/
Interlinked Teams (n =1), Mind and concept maps
(n = 1), Participatory Action Research (n =1), tradi-
tional ecological knowledge (n = 2). Jigsaw/Interlinked
Teams and Mind and concept maps are both likely to
develop sustainability competencies, especially empathy
and change of perspective. In Lozano, R. et al.'s>* frame-
work, traditional ecological knowledge and Participatory
Action Research are categorised as ‘maybe’ in terms of
their potential to develop sustainability competencies,
indicating neither high nor low likelihood.*!
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TABLE 4 Summary of methods applied, as defined by Lozano et al.*!
SC/ Additional

References SC ITT L MACM PPBL CSL JIT PAR EJC PBEE LCA TEK methods

Brekken et al.?® X X X X X X X Reflective narrative
learning activities
(reflection paper,
share a food story,
in-class reflections,
intensive discussion)

Bustamante et al.?’ X X X Group discussion

Carino et al.>® X X X X Discussion and
reflection included in
PPBL activities

Fox* X X -

Hege et al.*! X X Personal reflection

Holik et al.> X X -

Innes et al.* X X -

Knobloch et al.>* X X X X X X Synchronous and
asynchronous
discussions

Maher and Burkhart*> X X Reflection via
blogging included in
the PPBL activity

Matthew>® X X X X PPBL included group
discussion for
reflection

Meyer et al.*’ X bt X X Peer-teaching

Miller et al.*® X X X Written reflections
using given
questions and
prompts; group
discussion

Navarro et al.* X X X -

Pabani et al.* X X X X =

Pontikis et al.*! X X X X Debate

Ruhl and Lordly** X X X b'e X X Reflection,
discussion within
small groups

Shafto et al.** X X X X Personal reflection,
online discussion
forum, group
discussion group
work with peer-
teaching

Spiker et al.** X X X X X Group discussion

Wadsworth et al.*® X X X Written and verbal

reflection

Abbreviations: CSL, community service learning; EJC, eco-justice and community; ITT, interdisciplinary team teaching; JIT, Jigsaw/Interlinked Teams; L,
lecturing; MACM, mind and concept maps; PAR, Participatory Action Research; PBEE, place-based environmental education; PPBL, project and/or problem-
based learning; SC/LCA, supply-chain/life cycle analysis; TEK, traditional ecological knowledge.
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Studies included additional teaching strategies
beyond Lozano et al.'s*' framework, in particular various
forms of reflective learning (n =9), discussion and
debate (n = 9), and peer-teaching, which was not Jigsaw/
Interlinked Teams (n = 2), as detailed in Table 4.

4 | DISCUSSION

This systematic review, based on 19 studies, examines
how educational interventions for dietitians and nutrition
professionals foster sustainability competencies, follow-
ing the definition by Redman and Wiek."®* Addition-
ally, it explores the pedagogical approaches employed
and how these approaches facilitate the development
of sustainability competencies, following the frame-
work proposed by Lozano, R. et al.>* Although several
studies have examined the integration of sustainability
into the education of dietitians and nutrition profes-
sionals and assessed its inclusion at different cognitive
levels,!3:14:16:17:29.46 115 studies could be found that have
analysed the extent to which sustainability competen-
cies are addressed. This gap limits our understanding
of whether future dietitians and nutrition professionals
are sufficiently equipped to integrate sustainability
principles into their professional practice.

Analysis of sustainability competencies, based on
Redman and Wiek's'® definition, revealed that systems-
thinking, strategies-thinking, values-thinking and
implementation competence were the most frequently
addressed key competencies. General, professional,
and disciplinary competencies were considered in all
interventions. However, less than half of the interven-
tions explicitly addressed futures-thinking, intra-
personal, inter-personal and integration competencies.
Insufficient coverage of all sustainability competencies
within individual interventions can lead to gaps in stu-
dents' overall competence development. To ensure
holistic sustainability education, teaching approaches
should aim to address a broad range of competencies
rather than emphasising isolated aspects.’

Futures-thinking competence is crucial for anticipat-
ing a sustainable future of our food system and the
impact of sustainability measures.'® Its limited coverage
in only four studies is concerning, as understanding a
desirable future is fundamental to transforming the food
system. This aligns with findings from a scoping review
showing low integration of anticipatory competence in
higher education®’ and an analysis highlighting a lack
of futures-thinking in primary school education.*®
Approaches such as scenarios, simulation or visioning
methods can be used for teaching futures-thinking.*
For example, in the study by Navarro et al.,* students

were required to predict near-future scenarios based on
whether a proposed intervention was implemented or
not, and to anticipate the potential consequences of a
designed intervention plan.*”

Intra-personal competence, which includes self-care,
stress management and coping with negative experi-
ences, has not been integrated into any intervention.
However, this is particularly relevant for dietitians and
nutrition professionals, who, as a caring and helping pro-
fession, face high stress and burnout risks.® Moreover,
the issue of climate change can generally trigger negative
emotions that are associated with insomnia symptoms
and mental health concerns, for example,Sl underscoring
the importance of addressing intra-personal competence.
For example, mindfulness techniques (e.g., awareness
walk, meditation or yoga combined with reflective discus-
sions) have been shown to be effective self-care strategies
for counsellors-in-training.>* Inter-personal competence,
addressed in only eight studies, involves collaborating in a
team, bringing together everyone's knowledge and skills to
tackle complex tasks,’® such as creating a sustainable food
system. Given the diverse settings dietitians and nutrition
professionals work in, including interactions with different
stakeholders such as physicians or nurses, interdisciplin-
ary and transdisciplinary collaboration is essential for con-
tributing to a sustainable food system.®® As part of the
inter-personal competence, it is important to learn how to
engage different stakeholders,>® as the transformation
of our food system requires the collective participation
of all relevant agents.’ This highlights the need to
incorporate inter-personal competence in dietetic edu-
cation, which would be possible by using approaches
for effective communication, listening or approaches
for trust building, including non-judgmental interac-
tions.** For example, collaborative learning enhances
students’ group collaboration skills. Central to the suc-
cess of collaborative learning is targeted teacher guid-
ance, such as providing feedback on students'
collaboration progress and assisting students in resolv-
ing conflicts.>*

Lastly, integration competence, which implies a com-
bination of two or more of the key competencies, collec-
tive problem-solving to develop strategies and implement
them'®>> was addressed in only six studies. Although this
more complex competence may be challenging to teach, it
is essential for fostering sustainability competencies holis-
tically. Recommended methods for teaching integration
competence include transition management/governance,
organisational change management or transformational
planning methodology.*’

The analysis of pedagogical approaches used in the
reviewed studies, based on Lozano, R. et al.,*! reveals that
project and/or problem-based learning, lecturing and
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place-based environmental education were the most fre-
quently employed. The frequent use of practical
approaches like place-based environmental education
and project and/or problem-based learning is a favour-
able finding, given their strong potential to foster sustain-
ability competencies.”’ Project and/or problem-based
learning in sustainability education enhances student-
centred learning by engaging students with complex,
real-world challenges, emphasising solution-oriented
thinking, teamwork and stakeholder collaboration.’®>’
Real-world learning opportunities like Place-based envi-
ronmental ducation bridge knowledge with practical
action, fostering sustainability competencies through crit-
ical reflection, problem-solving, collaboration and
accountability in real-world contexts.”® Lecturing,
supply-chain/life cycle analysis and case studies, while
frequently used in the interventions, are least effective in
fostering sustainability competencies.”® However, this
does not imply that these methods should be discarded;
rather, they should be adapted or integrated with comple-
mentary pedagogical approaches to enhance competency
development.”’ Analysis of the identified interventions
indicates that these methods were consistently combined
with at least one practical, community-oriented approach,
including project and/or problem-based learning, place-
based environmental education or community service
learning, ensuring a more comprehensive learning experi-
ence. Even if some approaches hold potential for promot-
ing sustainability competencies, combining them is a good
way to effectively address all competencies.”’ Practice-
oriented and interactive teaching methods, as opposed to
traditional lecturing, enhance student engagement and
sustainability awareness. However, educators face chal-
lenges in adopting these pedagogical approaches, particu-
larly due to necessary preparation.®

Although effective, other practical and community-
based approaches such as community service learning
and eco-justice and community were underutilised,
despite their high potential for developing sustainability
competencies.”' These approaches should be more widely
implemented, as sustainability education is most effective
when learners are actively involved in designing and
implementing school or community projects that address
climate-related challenges.®®

The least frequently used approaches were mind and
concept maps, Jigsaw/Interlinked Teams, Participatory
Action Research and traditional ecological knowledge. A
possible explanation for low utilisation in teaching could
be challenging practical application. While mind maps
are relatively simple tools for structuring knowledge, con-
cept maps prove to be more demanding, as their use
requires intensive familiarisation and training, making
classroom integration more challenging.®’ The limited
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use of Jigsaw/Interlinked Teams may stem from chal-
lenges like varying student engagement levels, differing
learning speeds and the need for time-intensive and com-
plex planning.®” Nevertheless, according to Lozano
et al.,! Mind and concept maps and Jigsaw/Interlinked
Teams are highly likely to develop empathy and change
of perspective. This competence may be linked to a subset
of intra-personal competence, as defined by Redman and
Wiek,'® which includes reflection, empathy and respect
for identity, commitment and feelings. As intra-personal
competence was not explicitly addressed in any interven-
tion, greater use of these approaches is warranted. Fur-
thermore, integrating traditional ecological knowledge
into education poses additional challenges of authenti-
cally representing Indigenous voices without instrumen-
talisation. Educators must navigate the risks of cultural
appropriation, oversimplification of complex knowledge
systems and the tokenisation of Indigenous perspectives,
making this a particularly demanding task.®*

Overall, effectively addressing sustainability compe-
tencies in teaching and using appropriate methods
depends on whether educators are adequately trained
and have sufficient resources. These resources include
time, institutional support and motivation'®—factors
that, while not the focus of this review, are nonetheless
critical for successful implementation. A lack of struc-
tural support—for example, teaching materials, time,
institutional frameworks—can hinder the integration of
sustainability into teaching.® It is notable that a 2011
survey already found that dietetic educators are generally
interested in incorporating sustainability into their teach-
ing, but are concerned about how to do so. Providing
concrete resources, such as curriculum guidelines, assign-
ment templates, project ideas or reading lists may reduce
perceived barriers.®* Additionally, the same study
reported educators’ concerns about students’ interest in
learning about sustainability.®* Limited intrinsic student
motivation may pose an additional barrier to successful
integration of sustainability into educational practice.”
However, initial research findings suggest that nutrition
students recognise the importance of sustainability®> and
are generally motivated to act sustainable."'

The results of this study may be limited by several
aspects. First, the reviewed studies were conducted across
diverse cultural, curricular and institutional contexts,
which may limit the generalisability of the findings. Sec-
ond, this review's screening and data extraction were con-
ducted by one author, which may increase the risk of
selection and information bias. To mitigate this risk,
ambiguous cases were discussed with the second author
to reach a consensus. Third, a potential language and
reporting bias may exist, as only articles published in
German or English were included. Additionally, selective
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reporting within studies, evidenced by varying levels of
detail in the reporting of interventions across included
studies, could not be fully assessed, potentially introduc-
ing a reporting bias that may affect the interpretation of
the results. Fourth, although differences in the study
quality of included studies were noted, this was not a pri-
mary concern, as the aim was to analyse and describe
existing interventions rather than assess their effective-
ness. Consequently, this study cannot draw conclusions
about the actual effect of the interventions or whether
their duration was sufficient to foster sustainability com-
petencies. This highlights a need for further research to
evaluate the impact of educational interventions on sus-
tainability competency development and to establish a
validated measurement tool based on Redman and
Wiek's'® framework. Furthermore, as the review focused
on scientific publications, it remains unclear to what
extent sustainability competencies are embedded in pro-
fessional training standards, which falls outside the scope
of these methods. While this review indicates encouraging
progress in dietitians and nutrition professionals’ sustain-
ability education, it is essential that sustainability compe-
tencies are integrated holistically into all curricula."®
While dietetic educators are guided by national compe-
tency standards, this analysis remains relevant by provid-
ing guidance for advancement of their teaching activities.
It identifies opportunities for educators on how to comple-
ment and further develop current teaching practices to
support sustainability education. Moreover, the findings
may serve as a foundation for future revisions of profes-
sional standards by highlighting areas for improvement.

A further limitation is that the underlying frame-
works by Redman and Wiek'® and Lozano et al.*' are not
directly comparable due to differing definitions of sus-
tainability competencies. Thus, no definite conclusion
can be drawn about how pedagogical approaches classi-
fied by Lozano et al.*! contribute to sustainability compe-
tencies defined by Redman and Wiek.'® This discrepancy
emphasises the need for standardised definitions of sus-
tainability competencies across frameworks to enable
more meaningful analysis of the relationship between
teaching methods and sustainability competencies. Align-
ing pedagogical approaches with defined sustainability
competencies remains crucial, for which the framework
by Lozano et al.*' is currently a useful tool. Lastly,
although there is some overlap with studies included in
McCormack et al.'® due to similar search terms, this
review differs by providing a more in-depth focus on
nutrition education. McCormack et al.'® conducted a
scoping review investigating teaching and evaluation
strategies, as well as learning outcomes, applying the
Kirkpatrick-Barr framework to guide analysis.

Concluding our results indicate how sustainability
competencies are currently addressed in dietitians and
nutrition professionals’ education. While many compe-
tencies, as defined by Redman and Wiek,'® are already
integrated, inter-personal, integration, intra-personal and
futures-thinking competencies in particular remain
underrepresented. To prepare dietitians and nutrition
professionals to support the transition towards a sustain-
able food system, sustainability competencies should not
only be developed individually within separate learning
activities. Instead, a holistic and coordinated integration
across training programs is essential, as all competencies
are essential for driving sustainability transformations."®
In case of limited time and capacity, specialisation may
be appropriate. Students may develop deep expertise in
one or two sustainability competencies while building a
solid foundation in the others. Expectations should be
aligned with the academic level, with varying degrees of
depth at undergraduate, master's or doctoral programs.®®
The frequent use of practical approaches such as place-
based environmental education and project and/or
problem-based learning is encouraging, given their strong
potential to promote sustainability competencies, as out-
lined by Lozano et al.>* Notably, less effective methods
like traditional lectures were combined with such practi-
cal approaches, enhancing overall impact. Such combina-
tions offer a valuable strategy for revising existing
training concepts, by examining how currently used
methods can be beneficially supplemented with more
effective approaches to better support sustainability
learning. Overall, embedding sustainability competencies
and suitable pedagogical approaches into dietitians and
nutrition professionals’ education will require time
and systemic effort. Consolidating standards across
courses, programs and institutions is a complex process
that requires sustained coordination and collaboration
among faculty, curriculum planners and institutional
leaders.®®
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