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Abstract
Background
Planetary Health (PH) content is increasingly recognized as essential for medical education. For longitudinal
integration across the curriculum, medical educators can serve as change agents and multipliers. A targeted
training that conveys both PH knowledge and pedagogical skills can empower medical educators to
incorporate PH topics into their teaching.

Methods
Following the curriculum development cycle by Kern, we developed a training for medical educators of Charité
– Universitätsmedizin Berlin teaching in the medical curriculum. The learning objective was to enable medical
educators to effectively integrate PH content into their courses.

The program was delivered in a blended-learning format: input on the interconnectedness between human and
planetary health was provided online via a learning platform prior to the in-person unit (1 teaching unit [TU]).
The face-to-face workshop (6 TU) gave input on Planetary Health as well as didactic input and facilitated
discussion of personal experiences with climate change and its relevance to teaching, thereby enhancing
participants’ change agency. Further, participants developed teaching materials for their own courses and
tested them via a micro-teaching exercise. As follow-up the participants revised their teaching materials-based
feedback on their micro teaching (1 TU). The impact of the workshop was evaluated according to Kirkpatrick’s
framework.

Results
Eighteen medical educators participated across three workshops, with 13 completing the follow-up
questionnaire. Seventeen participants (94% response rate) completed the post-workshop evaluation.
Participants reported satisfaction being satisfied with the content, structure, and practical relevance of the
course and rated their knowledge gain as moderate to high. Fifteen participants intended to integrate the
developed teaching materials into their courses, and 14 planned to share their materials with colleagues. One
year later, nine participants (50%) responded to a follow-up survey; five had integrated the materials into their
teaching, and three had shared them with colleagues.

Conclusion
A targeted training that actively prepares and supports the transfer of knowledge into teaching practice is well
received by medical educators. PH content was integrated into courses by a subset of participants. Beyond
the workshop, ongoing networking may further support sustainable PH content integration into the curriculum.

Introduction
What is the problem? 

Climate change, biodiversity loss, and air pollution are increasingly affecting human health and healthcare
systems. Health professionals must therefore engage with these impacts as part of their professional
responsibilities (1,2). Planetary Health (PH) is a framework that interconnects human health with the integrity
of Earth’s natural systems (3), encompassing multiple dimensions of health. There is broad consensus across
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academia and civil society actors that PH content should be integrated into the curricula of health professions
education (4,5). However, actual implementation within medical curricula remains limited and insufficient (6).

In Germany, specific learning objectives related to PH have been defined and incorporated into the National
Competency-Based Learning Objectives Catalogue for Medicine (NKLM) (7). In addition, various educational
projects have been described and implemented to promote curricular integration (7–9). Despite these efforts,
a nationwide survey indicates that PH teaching is still frequently confined to elective courses, thus primarily
reaching students with a strong intrinsic motivation for the topic (8,10). However, longitudinal integration into
the core curriculum, is considered more effective and adequate to prepare physicians for the health impacts of
climate change in clinical practice (11–13).

While barriers to curricular integration include increasingly dense medical curricula, which limit the
incorporation of additional teaching content (11), medical educators have been identified as key stakeholders
as their subject-matter expertise, attitudes, and time availability significantly influence the success of PH
implementation into the curriculum (12,14).

Importance of change agency for PH in curricular transformation

Sustainable curricular change in medical education depends not only on structural frameworks but also on
individuals who actively drive implementation. Change agency, as defined by Fullan (2007) (15) and Priestley et
al. (2015) (16), refers to the capacity to initiate and sustain change within complex systems by translating
goals into practice. Within educational settings, change agents are essential for embedding new content into
institutional culture and everyday teaching.

Medical educators are well positioned to act as change agents for the integration of Planetary Health into
curricula. Being educators and role models, they influence both formal curricula and students’ understanding
of the clinical relevance of sustainability-related topics (17,18). Thus, medical educators engagement was
identified as a key factor in the successful implementation of PH education (12,14).

In order to strengthen PH related change agency among medical educators, it is necessary to consider factors
beyond their knowledge on a topic. It involves fostering their awareness of the health relevance of climate
change, enhancing their self-efficacy, and providing practical pedagogical tools that enable them to integrate
PH within the existing curriculum. Trainings addressing these dimensions can empower medical educators to
act as multipliers for the longitudinal integration of PH into curricula (15,18). 

The combined demands of clinical duties and research expectations severely limit medical educators’
availability to engage in extensive training, posing a significant barrier to participation. (19).

(20–22)This study aimed to develop and evaluate a compact training for medical educators to enable them to
act as change agents for integrating Planetary Health into their curses and thus into the medical curriculum.

Methods
Target group, program design, and project context
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The training targeted medical educators at Charité – Universitätsmedizin Berlin involved in teaching within the
model medical curriculum. Since no institutional training on Planetary Health (PH) had been offered before,
participants were assumed to have minimal formal knowledge of PH, aside from informal exposure. Given
faculty’s limited time from clinical and research duties, we adopted a concise blended learning format. The
training design drew inspiration from the “2slides4future” initiative (https://2slides4future.com/), which
encourages academics to add two climate change-related slides to their presentations. Its online templates
and examples serve as a useful resource for medical educators integrating Planetary Health content into their
teaching.

Guided by Kern’s six-step curriculum development framework (21), we designed a concise training to help
medical educators embed Planetary Health content in their teaching and enhance their role as change agents
in the medical curriculum. Following this approach, we introduced Planetary Health content, fostered didactic
skills, and allowed time for participants to create their own teaching materials.

Furthermore, we intentionally created space for exchange and networking, with the aim to establish and foster
a community of practice (23). Through structured, collective reflection on their roles in the healthcare system,
participants were encouraged to build a shared understanding of necessary change, strengthen self-efficacy,
and engage in collective learning and support (e.g., shared goals, visible early wins, peer feedback, and
ongoing adaptation).

As part of the Climate Adaptation in Transformative Medical Education (CATMED) project, we developed and
implemented the training. CATMED, a collaboration between Heidelberg University, Julius-Maximilians-
Universität Würzburg, and Charité – Universitätsmedizin Berlin, aims to integrate Planetary Health into medical
curricula and promote inter-university collaboration. The Berlin team focused on an intervention targeting
medical educators as key stakeholders. The project was funded by the Federal Ministry for the Environment,
Nature Conservation, Nuclear Safety and Consumer Protection.All interventions and evaluations conducted
within the project were reviewed and approved by the Ethics Committee of Charité – Universitätsmedizin Berlin
(approval number: CTO 24-0459).

Overall and specific learning objectives

Our training aimed to equip medical educators to integrate Planetary Health into their teaching by combining
didactic training in visualization and presentation with foundational Planetary Health knowledge. This objective
reflects key recommendations from the AMEE Guide roadmap for faculty development in Planetary Health
education(14).

We defined the following overarching learning objectives. 

1. Discuss advantages and disadvantages of different visualization formats.

2. Explain requirements for teaching materials in the context of cognitive load theory.

3. Explain the concept of Planetary Health.

4. Reflect on individual and societal health impacts of climate change.
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5. Integrate and present Planetary Health topics relevant to their own discipline in an engaging and
comprehensible manner.

Reflection on participants’ own attitudes and networking among participants were not explicitly formulated as
learning objectives but were considered important implicit goals of the program by the facilitators.

Teaching methods

To accommodate participants' limited time, we designed a blended-learning format. Self-directed preparatory
and follow-up units for knowledge acquisition and material revision were delivered via an online learning
platform, while the face-to-face sessions focused on hands-on PH and didactics practice to promote
immediate transfer into teaching (24). Prior research shows such elements enhance practice transfer (25)

The in-person session began with an interactive role-play exercise illustrating climate change's socially
stratified impacts and emotional effects in everyday situations. This was followed by guided reflection on
personal vulnerability, didactic input on visualization principles, and Planetary Health content linked directly to
participants' teaching. After the break, participants developed their own teaching materials individually or in
pairs. A detailed description of the training is described in table one.
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Phase Time
(min)

Learning objective 

(participant-centred)

Educational
approach

Teaching
and learning
activities

Key content/ 

Output

Pre-course
Preparation

45  Activate prior knowledge
and establish a common
baseline understanding
of PH

Flipped
classroom

Online, on
demand,
self-study

Introduction to PH
focused on
interconnectedness
of health and
environment

Orientation
and learning
engagement

10  Align expectations,
learning goals and
course structure

Guided
orientation

Visualization
on flipchart

Welcome, agenda,
learning objectives

Experiential
and reflexive
engagement

45  Reflect on individual and
societal health impacts
of climate change
through perspective-
taking

Experienced
based
learning,
serious
game

Role-play “In
the middle
of society”
with guided
reflection

 

Individual health
effects of climate
change, differential
vulnerability and
personal impact

Conceptual
grounding:
design of
teaching
material

20  Understand requirements
for teaching materials in
the context of cognitive
load theory

Expert
input,
learning by
example

Interactive
lecture with
worked
examples

Slide design
principles,
cognitive load
theory, visual
examples

Reflective
application
and quality
criteria

40  Critically analyse
teaching materials and
derive quality criteria for
effective design

Activating
reflection

Headstand
exercise in
small group,
plenary
discussion

Creation of “worst-
practice” slides;
development of
feedback criteria

  10    Break    

Conceptual
grounding:
Planetary
Health

25  Build a shared
conceptual
understanding of PH
relevant to medical
education

Expert
input,
interactive
lecture

Interactive
lecture using
PowerPoint

Planetary Health
framework,
planetary
boundaries, tipping
points, areas of
action

Application:
identifying
entry points
in own
teaching

25  Identify and critically
reflect on opportunities
to integrate PH into one’s
own courses

Peer
teaching,
micro-
teaching

Tandem
work, with
on- and
offline
resources

Identification of
starting points and
supplementary PH
content 

  60    Lunch
break

   

Practical
transfer to
own teaching

45 Design PH teaching
materials for immediate
use

Practical
learning

Individual or
tandem
work

Development of 1-2
slides integrating
PH content for
upcoming course

Micro-
teaching and
feedback

30 Present PH teaching
materials in an engaging
and comprehensive
manner

 Formative
assessment

Short
presentation,
verbal
feedback

Presentation of
slides,45+
feedback limited to
key aspects

Page 6/15



Consolidation
and
evaluation

15  Reflect on learning
outcomes and plan
transfer into everyday
teaching practice

Reflection,
formative
evaluation

3-3-3
reflection
method,
plenary
discussion

Key takeaways
after 3 hours, 3
days and 3 months,
clarification of
open questions

Post-course
follow-up 

45 Revise and finalize
teaching materials for
sustainable integration

Flipped
classroom,
individual
work

Submission
via online
learning
platform

Revised slides
prepared for use in
participants own
courses

Table 1: detailed description of the training

Implementation

The program was promoted through multiple channels and faculty networks, with sessions offered at all three
university campuses to minimize commuting time.

Evaluation

We conducted a descriptive evaluation using Kirkpatrick's model (Kirkpatrick 1959, 1959a, 1960, 1960a),
focusing on content/structure satisfaction (Level 1: reaction), self-reported knowledge gain (Level 2: learning)
and transfer to teaching (Level 3: behavior). Pre-training assessments covered PH motivation, prior knowledge,
and demographics (age, gender, teaching role, experience). Level 4 evaluation focusing on effects on students
(results) was not feasible nor methodologically appropriate due to heterogeneous faculty-wide change across
courses/cohorts. Post-workshop evaluation used self-developed 5-point Likert items (prior knowledge,
motivation, satisfaction, knowledge gain, intended transfer), internally validated per learning objectives and
two open-ended feedback questions.

Transfer was assessed via documented PH teaching materials and a 12-month follow-up survey; quantitative
data analyzed descriptively in Microsoft Excel (2024). The evaluation was conducted online using Microsoft
Forms. Participants provided written informed consent prior to participation in the evaluation and data
analysis. The questionnaire is provided in Appendix 1

Results
Three trainings were conducted in February, August, and September 2024 (6, 8, and 4 participants,
respectively). A planned October workshop at the smallest campus was cancelled due to low enrollment (two
registrations).

Implementation experiences

The training was delivered via interdisciplinary team-teaching (2-3 facilitators, including medical/geography PH
experts). The first implementation showed that strict time management—especially precise input timing—was
essential for smooth transitions to application phases, which needed adequate time for contextual adaptation.
Despite access to examples and materials, many participants struggled to develop 1-2 teaching slides during
self-study. The presence of two facilitators in small groups provided individual guidance, actively utilized by
participants and essential for workshop success
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Participants

A total of 18 medical educators participated in three workshops. Seventeen (94%) completed the immediate
post-workshop survey (10 females, 7 males, ages 28–57 years). Teaching experience varied: 7 had ≤3 years, 9
had >10 years. Participants represented diverse medical faculty disciplines with some educators responsible
for up to 20 teaching sessions per semester; 9 (50%) completed the 12-month follow-up. All reported strong
Planetary Health interest (agree: n=5; strongly agree: n=12) and climate role model self-perception (agree:
n=10; strongly agree: n=6), with 8/17 (47%) already attempting to integrate PH content into their teaching
beforehand.

Satisfaction (Kirkpatrick Level 1: Reaction)

Overall, participants reported high satisfaction with the workshop and with the balance between instructional
input and practical exercises. The workshop increased interest in Planetary Health and was perceived as
relevant to participants’ teaching activities (see Figure 1).

Subjective learning outcomes (Kirkpatrick Level 2: Learning)

Participants rated Planetary Health knowledge gain as moderate (n=9) to high (n=8). Knowledge gains relevant
to their teaching were moderate (n=7) or high/very high (n=9). Post-training, 9 rated their integration ability as
high/very high, 4 as moderate. Fifteen out of seventeen participants found the PH-didactics combination
helpful for teaching integration.

Transfer into teaching practice (Kirkpatrick Level 3: Behaviour)

Immediately after the workshop, most participants completed the follow-up phase and reported intentions to
integrate the developed teaching materials and additional Planetary Health content into their teaching, as well
as to share the materials with colleagues.

At the 12-month follow-up, 9/18 participants responded; 5 had integrated materials into their teaching and 3
had shared them with colleagues (Figure 2). 

Perceived contextual factors influencing transfer

Perceived negative reactions from the surrounding environment appeared to play only a minor role in the
transfer process. Only a small number of participants expected resistance from colleagues or students when
integrating Planetary Health content into their teaching (n = 3 and n = 2, respectively). Eight of the nine
respondents who participated in the 12-month follow-up reported having experienced predominantly positive
reactions from colleagues and students.

Perceived negative environmental reactions played only a minor role for transfer. Few participants expected
resistance from colleagues (n=3) or students (n=2) when integrating Planetary Health into their teaching.
Among 12-month follow-up respondents (n=9), 8 reported predominantly positive reactions from both groups.

Discussion
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Project objectives

Medical educators with diverse teaching experience and disciplines—all with pre-existing Planetary Health
interest—attended the training. They reported high satisfaction with its structure, content, and everyday
teaching relevance, rating overall PH knowledge gain as moderate to high and acquired integration
competence as high.

All but one lecturer completed follow-up and developed course-specific teaching materials. Most intended to
integrate Planetary Health content and share with colleagues. At 12-month follow-up (n=9/18), half had
implemented PH content, though few shared materials; negative reactions played minimal role. Low
participation typical for Charité non-mandatory trainings. The one-day format didn't increase participation
numbers but small groups enabled intensive transfer support, enabling team teaching and more resources for
all sessions. Based on first-training experiences, team teaching (originally planned solely for that session)
proved necessary and was implemented across all workshops, increasing personnel and resource
requirements.

Comparison with other educational projects

Despite the short duration of the workshop, nearly all participants were able to develop teaching materials
suitable for use in their own courses. 

Consistent with prior research, learning transfer to practice proved challenging, depending on competence,
autonomy, perceived value, and supportive context (24). While most medical educators intended to implement
the materials, only half had done so at follow-up. As Kirkpatrick Level 3 outcomes (actual behavior change) are
rarely assessed, it's unclear if other formats achieve higher implementation rates.

The "knowledge-to-action gap"—encompassing motivational, systemic, emotional, and social dimensions (24)
—explains why intentions often diverge from implementation. According to the evaluation, participants felt
sufficiently competent to implement PH into their teaching. To sustain implementation motivation, explicit
action plans prove beneficial (25), which informed the workshop's didactic concept for transfer preparation. As
fear of negative reactions hinders behavior change (24), a community of practice approach (26) was
implemented to enhance social acceptability. Thus, the workshop promoted lecturer networking for collective
rather than isolated action, with few negative reactions reported at follow-up.

Potential factors that may have hindered implementation for some participants include systemic constraints,
such as highly regulated curricula that offer limited encouragement for individual initiative, as well as a lack of
institutional incentives or recognition for curricular innovation. A comparable integrative approach has
previously been described by Flaegel et al. (20) in an elective course for medical students who are interested in
teaching. It encompassed a whole semester and supported students to develop an online lesson with
planetary health content. The impact on medical school curricula or teaching practice was not evaluated. 

Outlook and future development

Although personnel-intensive, the time commitment required from both facilitators and participants was
limited. Faculty development programs aiming to change teaching behavior are often associated with
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substantially higher resource demands (27). The community-of-practice approach has been discussed as a
key success factor for sustainable faculty development. Networking among medical educators was therefore
a central component of the program and a primary reason for implementing the training as an in-person
format. To support networking beyond the individual workshops, a Planetary Health teaching working group
was established within the project and successfully embedded under the umbrella of the Charité Climate
Network.

In the second quarter of 2025, an increasing number of medical educators requested training opportunities
related to PH, underscoring both the need and interest for structural integration of such formats. However,
following the end of project funding, additional workshops could not be offered. A long-term e-learning format
was considered but abandoned due to the critical importance of personal interaction. Key success factors
included peer exchange, individualized material development support, group feedback on teaching materials,
and lecturer networking.

Transferability and broader implications

Beyond the local context, this study demonstrates that a compact, transfer-oriented training can successfully
support medical educators in integrating PH content into their teaching. While the intervention was
implemented within a single institution, its core design principles—low-threshold participation, explicit
preparation for transfer, and a focus on change agency within a community-of-practice —are not institution-
specific.

Medical faculties that already offer training for faculty members may readily adapt this approach to their local
contexts, integrating PH content into their existing training programs. Given the widespread time constraints
and competing clinical/research demands across medical schools nationally and internationally, this model
appears transferable to diverse educational contexts.

Limitations

This study has several limitations. First, the small sample size and voluntary participation likely introduced
selection bias toward medical educators with pre-existing Planetary Health interest. Second, most outcomes
relied on self-reported measures, which are susceptible to social desirability bias and may not reflect objective
teaching behavior changes. Third, the moderate 12-month follow-up response rate (50%) limits conclusions
about long-term implementation.

However, a strength is our assessment of Kirkpatrick Level 3 outcomes (actual behavior change)— rarely
evaluated in faculty development studies — which provides valuable insights into real-world transfer despite
these limitations. Kirkpatrick Level 4 (student results/clinical outcomes) was not feasible due to
heterogeneous curriculum-wide implementation. Future research could target Level 4 once Planetary Health
content achieves more consistent curricular embedding.

Conclusion
This study demonstrates that medical educators are key stakeholders and potential change agents for the
integration of Planetary Health content into medical curricula. Institutional faculty trainings customized to
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medical educators' concrete needs and limited time resources, with practical implementation support, could
successfully facilitate Planetary Health curricular integration. To ensure sustainable impact beyond individual
training sessions, ongoing networking among medical educators—such as through communities of practice—
appears to be a promising strategy.
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Figure 1

Satisfaction with the workshop
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Figure 2

Transfer into teaching practice
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