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Abstract
The sustainability and livability of urban areas call for the next generation of scientists, practitioners and policy makers 
to understand the benefits, implementation and management of urban greenspaces. We harnessed the concept of "Tiny 
Forests©" – a restoration strategy for small wooded areas (~100-400 m2) – to create a transdisciplinary and experiential 
project for university forestry students that follows an ecology-with-cities framework. We worked with 16 students and a 
local municipality in the Munich, Germany metropolitan region to survey a community about its needs and desires and then 
used this information alongside urban environmental features and data collected by students (e.g., about soil conditions) 
to design a Tiny Forest. In this article, we describe the teaching concept, learning outcomes and activities, methodological 
approach, and instructor preparation and materials needed to adapt this project. Designing Tiny Forests provides benefits 
to students by having them approach authentic tasks in urban greening while experiencing the challenges and benefits of 
transdisciplinary communication and engagement with community members.

Keywords  Tiny Forests · Education for sustainable development · Urban forestry · Urban greening · Environmental 
education

Introduction

Accessible greenspace is growing in importance in urban 
areas around the world. For example, many residents sought 
access to natural reserves or outdoor spaces within their 
neighborhood to engage in recreation and to de-stress dur-
ing the COVID-19 pandemic (Kleinschroth and Kowarik 
2020; Ugolini et al. 2020; Burnett et al. 2021), with the num-
ber of visits to forests nearby to cities increasing by 40% in 
some cases (Suda et al. 2021). Yet, forests where people 
can connect with nature may not be available within many 
urban landscapes. In response, cities are asking how they 
can design and implement greenspaces within a city’s built 
fabric that are accessible to all (Wolch et al. 2014; Bush 
2017; Anguelovski et al. 2018; Tozer et al. 2020). Because 

space is often limited for public urban greenspace creation 
or transformation, new methods are needed to create or 
restore forests within urban areas that optimize the space 
for maximizing vegetation structure and biodiversity (Klaus 
and Kiehl 2021).

One such method is that of creating "Tiny Forests", initi-
ated by Shubhendu Scharma, an industrial engineer turned 
eco-entrepreneur (©Afforesstt; see: https://​www.​affor​estt.​
com/​tinyf​orest) (Bleichrodt et al. 2017). The Tiny Forests 
concept is based on the 1970s restoration work of Japanese 
forester Akira Miyawaki (Lewis 2022). These forests are small 
– sometimes the size of a tennis court (100-150 m2) – but 
are meant to be "mighty" to allow for tall, dense forests and 
to bring natural elements closer to people (Afforesstt 2020). 
Tiny forests should have high species diversity and incorpo-
rate native species to address ecological restoration both from 
the perspective of forest function (e.g., habitat provision, tem-
perature regulation) and landscape diversification. An impor-
tant component of Tiny Forests is the involvement of local 
residents in the planning, implementation, and maintenance 
of the forests to ensure that their perspectives, wishes and 
needs for the design and function of nearby urban greenspaces 
are considered (Bleichrodt et al. 2017; Haringa 2020) sensu 
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an ‘ecology with cities’ approach (Tanner et al. 2014; Bush 
2017; Byrne 2022). In addition, universities play a vital role 
in training the next generation of scholars to understand and 
apply urban greening strategies like Tiny Forests to address 
social, ecological and technological urban challenges (Ulkhaq 
et al. 2018).

We propose using Tiny Forests as a teaching tool for 
urban ecology and urban forestry education that helps 
advance many goals for Education for Sustainable Devel-
opment (ESD) (UNESCO 2014) including integrating 
sustainability issues with vocational training; involving 
multi-stakeholder partnerships for high impact political 
engagement; and using interactive, learner-centered peda-
gogies. To those ends, we created a transdisciplinary Tiny 
Forests project for Bachelors Students in Forest Science 
and Management at the Technical University of Munich. 
Students gained first-hand ‘ecology-with-cities’ experi-
ence (Byrne 2022) through community engagement with 
the municipality of Hallbergmoos, Bavaria (a municipality 
of 11,000 inhabitants in the north of Munich, Germany) 
to explore the feasibility, benefits, and challenges of Tiny 
Forests planning and potential forest implementation in 
the region (Fig. 1). The goals of the project were to (1) 

develop a Tiny Forests plan together with community 
members and city authorities; (2) investigate residents’ 
perceptions, motivations and values in support of forest 
planning and implementation; and (3) build communica-
tion and project management skills of students through this 
real-life project with stakeholders (Khodeir 2018). Below, 
we provide an overview of this project to motivate and 
guide future transdisciplinary lessons on understanding 
social-ecological dimensions of small urban greenspaces, 
and translating that understanding into ecological design 
with community partners. This project can be adapted for 
other educational contexts and incorporate other learning 
activity examples and discussions.

Learning outcomes

After completing this project, students should be able to:

•	 Identify the basics of project management using ‘back-
ward design’ principles and how to plan and implement 
a project in a team using the example of designing Tiny 
Forests in urban environments.

Fig. 1   Snapshots of the teaching experience: a) first digital exer-
cise in which students presented the greenspaces and nearby nature 
in their hometowns; b) sampling soils in the proposed sites in Hall-
bergmoos; c) community participation in “World Café” round table 

discussions documented by the local newspaper; d) one example of a 
proposed design of the overall structure of a Tiny Forest illustrated by 
the students. Pictures: Monika Egerer (a); Alexander Wegmann (b); 
and Marco Einfeldt (c)
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•	 Implement ecological knowledge associated with the 
design and planting of Tiny Forests as related to soils, 
biodiversity, native plant species, etc.

•	 Justify forest design(s) including tree species selec-
tion and relationships with stakeholder perceptions 
and values.

•	 Effectively collaborate with stakeholders in the develop-
ment and implementation of urban greening projects and 
communicate project outcomes to a non-scientific audi-
ence of community members and the general public.

Course context

•	 Designed as an active learning project for 15-20 students, 
with second year undergraduates majoring in Forest Sci-
ence and Resource Management and implemented across 
10 weekly meetings; completed in partnership with 
stakeholders from the Mayor’s Office and a Sustainabil-
ity Working Group in the neighboring municipality.

•	 Background information on urban forestry, urban plan-
ning, social science methods and ecosystem services is 
helpful for students to have prior to starting the project. 
This may come from their own prior academic experi-
ence or through materials provided by instructors as part 
of the course.

•	 The project was organized by a social scientist (forest and 
environmental politics) and a natural scientist (urban ecol-
ogy), with support of a teaching assistant (Master’s student).

•	 Adaptable to other university contexts including intro-
ductory ecology, general environmental studies, and 
courses for non-science majors; larger class sizes are 
feasible but would likely require more organization and 
communication to coordinate multiple groups.

Instructor preparation and materials

Instructors should solicit interest and agreement from a local 
municipality to be active stakeholders in the project. While 
the project could be done without such a partnership, it is 
recommended for helping students achieve the fullest learn-
ing gains because stakeholders can provide information about 
what outcomes they would like from a university-city part-
nership and other perspectives about concerns and context 
needed to inform planning such as the potential location(s) 
where Tiny Forests could be implemented.

To provide students with foundational context, back-
ground information should be gathered (e.g., some refer-
ences listed in Supplementary Materials S1) and used to 
prepare an overview presentation with key concepts about 
the ecological and social benefits of urban greenspaces 
(forest, trees, parks, gardens, etc.). Instructors should spe-
cifically help students be able to (i) define greenspaces and 
the Tiny Forests concept and why they are important; (ii) 

describe the challenges to implement greenspaces in urban 
environments; (iii) lead a discussion of what might be done 
to improve urban planning and greenspace management; and 
(iv) introduce relevant information about the municipality 
and stakeholders. Some preparation will be required by 
instructors to gather materials and methods for site explora-
tion and analyses. This could include city maps, satellite 
images and graphics of city landscapes and available sites, or 
any laboratory and field equipment to conduct soil sampling 
(see part 6 below and Box 2 for more context).

Invited guest speakers that e.g., have already implemented 
Tiny Forests, are experts in urban forestry, or are urban plan-
ners and landscape architects can help introduce theoretical 
and applied content such as the benefits and challenges of 
integrating urban ecosystem services (e.g., climate regula-
tion, habitat provision, carbon sequestration), greenspace 
and relevant sociocultural issues and services (e.g., aesthet-
ics, recreation, nature connection, social acceptance, cultural 
services) into urban planning and design. For example, we 
invited project leaders and initiators from around Germany 
to present examples of current Tiny Forests projects (e.g., 
‘Urbane Waldgärten’, https://​www.​urbane-​waldg​aerten.​de/; 
‘Miya e.V.‘, https://​www.​miya-​forest.​de/). Outside voices 
can emphasize the relevance and timeliness of urban green-
ing and can provide contemporary examples of Tiny Forests 
concepts; we see this as an important part of a transdiscipli-
nary project where those who have non-academic experi-
ences can help respond to student questions.

Box 1

We established four working groups of four students each 
based around the goals and associated tasks of the project 
(Fig. 3). Representatives of each of the working groups 
“networked” with another working group in interdiscipli-
nary groups. The four groups included:

1.	Planning working group: focused on the availability 
of greenspaces in the municipality, the land use history 
and different concepts for the Tiny Forest to present 
to residents. The students performed site assessments 
and analyzed soil samples to inform what trees could 
be planted.

2.	Survey working group: developed a survey question-
naire that quantitatively assessed residents’ percep-
tions, motivations and values in relation to greenspace 
and biodiversity in the everyday lives of residents.  
Students led the design and organization of the com-
munity initiative, data collection and analysis.

3.	Community participation working group: engaged 
residents in the planning process of the Tiny Forest 
to co-create a plan that represents community needs 
and values. To do so, students set-up a “World Café” 

https://www.urbane-waldgaerten.de/
https://www.miya-forest.de/
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round table event over a weekend to engage with resi-
dents in conversation using a qualitative approach. The 
World Café method was used to collect qualitative data 
on residents’ wants and needs for a Tiny Forest and 
greenspace.

4.	Communication working group: worked with local 
newspapers, radio programs and university news to 
communicate the goals and events of the project. This 
group worked closely with each of the other groups to 
collect information on what each group was doing and, 
for example when events would occur in town.

Box 2

It is important to develop a “how-to-do” guide for imple-
menting the Tiny Forest. In our example, we intentionally 
followed the five steps for planning  Tiny Forests accord-
ing to established and trademarked guidelines (https://​
www.​ivn.​nl/​tinyf​orest/​tiny-​forest-​world​wide) to provide 
students with a framework to work with and structure 
their project around; these steps can be discussed with 
students and provided to stakeholders during project 
communication. Note that these steps will likely not all be 
carried out in the project for a course (e.g. steps 4-5) but 
can nonetheless be discussed in lectures and meetings:

1.	Define natural vegetation community. What plants 
naturally grow on the site? Surveys of the trees and 
shrubs in the sites should be conducted to know the cur-
rent state and what species may need to be in the plans.

2.	Sample and understand the soil. What are soil con-
ditions and how should the site be prepared for Tiny 
Forests? Soil analyses may include texture, bulk  
density, organic matter, organic carbon, nutrients and 
pollutants, depending on resources available, includ-
ing budgets to pay for analyses by analytical labora-
tories. Soil information provides the context for how 
the soil in the sites should be prepared to achieve loose 

nutrient-rich soil that has an increased water-holding 
capacity for optimizing plant growth. In the Tiny For-
ests protocol, when tilling the soil, the area is often dug 
down to about one meter and then mixed with straw. 
However, straw as a soil amendment is problematic in 
that it typically has a high carbon to nitrogen (C:N) 
ratio (80:1) and the recommendations are usually for 
materials that have a C:N ratio of between 20:1 and 
30:1. Students can research a better soil amendment.

3.	Planting plan. What species should be planted, and 
how so? Potential species compositions are provided 
and sketched out that distinguish main tree species, 
secondary tree species, and shrubs. Estimated costs 
of planting materials can be researched and provided 
within the plan, as this will be useful to stakeholders 
who would theoretically adopt and implement the plan 
with its associated costs.

4.	Planting day. How is planting carried out and who 
does the planting? The area can be divided into a grid 
of one square meter each. One main tree species, one 
secondary tree species and one shrub are randomly 
planted per square. As many helpers are needed, pro-
jects often work in cooperation with schools.

5.	Maintenance. How should Tiny Forests be managed 
over time by stakeholders? A recommendation is for 
the first 2-3 years and potentially beyond that the 
new forest will need nutrients and watering to reduce 
drought stress. Estimated time and resources should  
be calculated for the responsible stakeholder group.

Learning activities (Fig. 2)

•	 Part 1 (in person session; 60+ minutes): Introduce urban 
forestry and urban greening concepts including Tiny For-
ests in a short lecture and lead a discussion on the impor-
tance of greenspaces for ecosystem services and human 
wellbeing. Identify and explain research and applied gaps 

Fig. 2   An overview of main 
steps of the project, including 
creation of the working groups 
(Fig. 3)

https://www.ivn.nl/tinyforest/tiny-forest-worldwide
https://www.ivn.nl/tinyforest/tiny-forest-worldwide
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in urban forestry that are relevant to the creation and 
maintenance of a Tiny Forest (e.g., tree species selection, 
cooling benefits, social values around forests), which will 
ultimately guide project tasks and planning processes. For 
example, a lecture can discuss future urban climate con-
ditions and the open question of which tree species may 
survive in hotter cities (Farrell et al. 2022; Sousa-Silva 
et al. 2023), or how urban residents associate different val-
ues – both positive and negative – with city trees and their 
traits (Ordóñez et al. 2016; Ordóñez Barona et al. 2022).

•	 Part 2 (in person session; 120+ minutes): To support 
students’assessment of the heterogeneous ‘green’ spaces 
– and lack thereof – in urban landscapes, ask students 
to identify urban greenspaces around their hometowns, 
specifically public lands and nearby nature, and hypoth-
esize specific benefits of each, e.g., for biodiversity con-
servation, recreation, and aesthetics. We have found this 
to be a valuable exercise for increasing the relevance of 
the project by anchoring it in students’ personal histories 
and experiences and (re)connecting them with potential 
spaces that played important roles in their pasts.

•	 Part 3 (in person session, field trip, and/or individ-
ual work; 120+ minutes): Introduce students to the 
location(s) of the Tiny Forests. This could either consist 
of simply showing it to them via slides and maps during a 
session (which the instructor would prepare in advance), 
visiting the location together as a whole group via shared 
transportation, or asking students to visit the location and 
take photos of the area for which the Tiny Forest will be 
designed on their own. The students should produce an 
initial assessment and opinions of the area’s greenspace 
availability and access based on questions such as: is 
there abundant greenspace for people to visit and recre-
ate in? What is the diversity and structural characteristics 
of trees and shrubs? Who is using the spaces and what 
activities are they doing?

•	 Part 4 (in person session; 90+ minutes): Have students 
present their photos and assessment notes to the class 
with associated discussion and synthesis as desired. The 
instructor should introduce an outline for project man-
agement for planning of the Tiny Forest through working 
“backward” – starting with the project end goal(s) and 
then preparing a project timeline that sets tasks, mile-
stones and goals (see Box 2 for an outline of key steps) 
(Pope-Ruark 2012; Reynolds and Kearns 2016; Magano 
et al. 2021).

•	 Part 5 (in person session; 60+ minutes): Create working 
groups for different aspects of the project based on stu-
dents’ interests, personalities and/or expertise (e.g., urban 
forestry, urban planning, social science, science commu-
nication). In our case, we created four working groups 
that we thought represent key components of the project 
and process, but these could be easily adapted by instruc-
tors. The four groups of four students focused on: (1) 
planning and design of Tiny Forests; (2) social science 
investigation of community wants and needs; (3) com-
munity participation for greenspace planning); and (4) 
public relations and communication (Fig. 3; see Box 1 
for full descriptions). Individual group work should be 
emphasized, where students focus on tasks within their 
respective groups; however, the success of individual 
group work should also require students to communi-
cate with the other groups. For example, the ‘planning’ 
group would need to know what kinds of trees (native, 
edible, flowering) residents would prefer in a Tiny Forest, 
which both the ‘community participation’ and ‘survey’ 
groups would determine. To facilitate this between-group 
exchange, a communication network within and among 
groups can be established. In our case, we assigned one 
group member to be a contact person to one of the other 
three groups, with the fourth as that group’s core person 
or leader, who facilitated the communication and coor-

Fig. 3   Schematic of the four 
working groups in the project 
(planning, survey, community 
participation, communication) 
of four students each, and how 
each member of the group also 
can work together in an inter-
disciplinary group with those 
of other groups. One person is 
a core organizer within each of 
the teams
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dination of the group. In addition, each of the instructors 
served as the primary mentor for two groups to facilitate 
advising tasks and meeting project goals.

•	 Part 6 (outside of in person sessions; 120+ minutes): To 
guide forest planning and installation decisions, students 
need to know current conditions of the site and prepare 
information for site preparation that may be necessary. 
For example, soil conditions should be investigated to 
know what trees could be planted, or whether soil fertil-
ity would need to be improved; the underground gray 
infrastructure could be researched (water pipes, internet 
cables, etc.) to determine if anything might impede or 
influence tree planting location or tree selection. In addi-
tion, knowing what species are already present at the site 
is important to integrate into forest design. For this, stu-
dents should (1) collect and analyze soil samples (Box 2) 
to characterize textures to characterize conditions that 
inform tree selection and (2) inventory tree species rich-
ness and sizes (diameter at breast height; DBH) within 
the site(s). For the inventory, students can create simple 
sketches of the site to document tree and locations.

•	 Part 7 (in person session, group work, ~3 additional 
group meetings and events; 320+ minutes): Students 
should develop a survey questionnaire with support 
from instructors and distribute it in the municipality, e.g., 
using posters with QR-Codes to the online survey that 
are hung in public spaces and announcements in local 
newspapers (Fig. 1c; our students’ survey questionnaire 
and results are provided in the Supplementary Informa-
tion S2 and S3). Students might also be guided to host 
a participatory ‘World Café’ event to gather information 
about local residents’ perceptions, needs and wants by 
engaging them through structured conversation in which 
groups discuss various topics at different tables with a 
group facilitator (Fig. 1d; collective knowledge sharing, 
Löhr et al. 2020). In our case, the World Café was organ-
ized by the community participation working group; 
they printed flyers and advertised the event in the local 
newspapers, rented out tables and tents to set up in open 
greenspaces, and provided refreshments. They prepared 
questions about greenspace use, photos of potential trees 
and shrubs that could be planted, and photos of Tiny 
Forests to help collect qualitative data via conversations 
with participants (about 15 people).

•	 Part 8 (optional in person sessions; 45 minutes each): 
Invite guest speakers to present topics related to urban 
forestry, urban greening and urban ecology that may be 
relevant to Tiny Forests, as well as to discuss challenges 
and opportunities. As possible, students can share their 
preliminary results and thoughts about the project with 
the guest speakers.

•	 Part 9 (group work, in person session, optional presen-
tation to stakeholders; 120+ minutes): Each working 

group prepares a final written report and accompany-
ing oral presentation of their results and conclusions. 
The final written reports should include a section 
reflecting on the group work within each group and 
across the groups. The length and format of both the 
written report and oral presentation can be tailored 
by instructors. In addition, both could be formatted 
required to be communicated to community partners 
and stakeholders as a form of authentic assessment 
(Villarroel et al. 2017).

Extensions and additional connections

Additional activities or topics could be added or expanded 
upon, depending on the direction and emphasis of the course 
and how much time is available. Some suggestions include:

•	 Prepare pamphlets and/or presentations for stakeholders 
(e.g., municipality officials, community partners and/or 
local residents) to summarize the project and describe 
general steps to creating a Tiny Forest that is easy to 
understand for lay audiences (Box 2; Supplementary 
Information S4). Again, this can be a useful form of 
authentic assessment, in which tasks and performance 
standards are contextualized within (and mimic those) 
in the real world of work (Villarroel et al. 2017).

•	 Study the change of greenspace over time and analyz-
ing travel times between existing greenspaces as ways to 
justify the need for a Tiny Forest in an area (Meerow and 
Newell 2017).

•	 Investigate the process of obtaining permission to plant 
Tiny Forests. Who needs to be involved, and what issues 
arise? This can be an opportunity to discuss policies and 
regulations about greenspaces and urban greening projects 
(e.g., zoning regulations, private versus public land use).

•	 Explore how selecting different tree species creates trade-
offs between ecosystem services and disservices (Roman 
et al. 2021). For example, some tree species offer aes-
thetic and provisioning benefits (e.g., apple), while oth-
ers cause allergies (e.g., hazel) (Lyytimäki et al. 2008; 
Lyytimaki and Faehnle 2009; Lyytimäki 2017).

•	 Evaluate the climate resilience of native versus non-
native tree and shrub species. What species may be win-
ners or losers of a warming climate in urban contexts 
(Ossola et al. 2020; Marchin et al. 2022)?

•	 Discuss concepts of urban nature. What is nature? How 
do we define what is and what is not nature? What 
form(s) of urban nature are associated with Tiny Forests 
(Kowarik 2011)?

•	 Reflect on environmental justice and green gentrification 
to address questions such as, who has access to (small) 
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urban greenspaces and what are the equity and ethical 
challenges of urban greening (Wolch et al. 2014)?

Reflections and conclusions

Project-based, authentic, and experiential activities are 
needed in higher education for learners to gain a compre-
hensive understanding of transdisciplinary approaches in 
urban greening initiatives due to the diversity of stakehold-
ers (residents, city government officials) involved in pro-
jects (Cole 2010; Eilam and Trop 2010; Brewer et al. 2015). 
Environmental and social science concepts and methods 
can help learners approach contemporary global challenges 
with diverse, collaborative and inclusive perspectives (Payne 
and Jesiek 2018). The forest restoration strategy ‘Tiny For-
ests’, which is increasingly adopted by urban forestry and 
urban greening projects around the world (Thornton 2020; 
Straehler-Pohl 2021), provides a transdisciplinary, unique 
and graspable concept to teach students about the benefits of 
urban forests and greenspaces – even if small in area – and 
to build competence and confidence in project organization 
and science communication skills. In addition, such lessons 
allow instructors from different disciplines (in our case, urban 
ecology and forest policy) to pursue interdisciplinary col-
laboration and gain mutual appreciation of different natural 
and social science approaches in teaching. The utilization of 
this concept for a teaching activity could be adapted to other 
contexts including service-learning courses or single lectures, 
or short 1-day exercises that have students work with satel-
lite imagery and tree species lists for urban areas without 
stakeholder engagement.

The Tiny Forests project positioned students directly in a 
real-world situation to engage with community members, 
through which they gained competency in urban forestry prac-
tices, and project management that they will need in future 
careers. Students had to set a goal and schedule, define tasks 
and milestones, and coordinate the activities of individual sub-
groups. Several students rose as leaders within their groups and 
this project has inspired them to continue in urban forestry, sci-
ence communication, and public engagement in conservation. 
Successful communication and publication in news media out-
lets including local newspapers (Süddeutsche Zeitung, https://​
www.​suedd​eutsc​he.​de/​muenc​hen/​freis​ing/​ein-​winzl-​wald-​
fuer-​hallb​ergmo​os-​die-​buerg​er-​wuens​chen-​sich-​mehr-​gruen-1.​
54066​72; Mooskurier, https://​www.​moosk​urier.​de/​21/​06/​2021/​
ein-​mini-​wald-​hinte​rm-​ratha​us/) provided external gratification 
to the students that the project was relevant to society and global 
issues. Furthermore, although our project was limited to plan-
ning and did not result in creation of an actual Tiny Forest, it 
nevertheless involved residents in the process by giving them a 
platform to communicate their needs and wants. Residents that 
engaged in the World Café were very positive and interested 

in the project, with hopes that one day the project would be 
implemented. For students, they reflected that the communica-
tion with local residents provided an authentic experience that 
gave them new perspectives beyond the theoretical aspects of 
a university education.

We identified a few challenges to implementing such a 
project in a university context and in an existing commu-
nity. First, in our case, obtaining permissions from the city 
for where the students could actually conduct the study was 
difficult, though necessary for providing a place where soil 
conditions and other environmental characteristics could 
be evaluated to inform the planning process. Discussing 
realistic locations or wishes for Tiny Forests with residents 
was also challenging. Furthermore, while our community 
liaison was relatively communicative with us instructors, 
they did not effectively communicate with the city Mayor’s 
Office about all steps of the project, which was important 
in the case of advertising and conducting the World Café in 
town. This provided a learning opportunity, as the students 
gained insights on how administration and political bodies 
function. For project communication and translation, we 
recommend that communities with a relatively engaged and 
well-connected liaison can enrich the learning experience. 
Additionally, because Tiny Forests are a new strategy being 
discussed in Germany (Straehler-Pohl 2021), we had few 
real-world examples that have already been implemented 
for students for to critically analyze. This meant that most of 
our analysis of Tiny Forests benefits was largely theoretical, 
and discussions of Tiny Forests implementation were limited 
to few and very new case studies where long-term results 
(often the proposed justification for forest implementation) 
are missing. For students, this meant that they had little evi-
dence with which to learn by example and thereby justify 
their Tiny Forests concepts. Another key consideration is 
that students had to be highly self-motivated and organ-
ized to maintain momentum and achieve project milestones 
within a short time frame of three months. Unfortunately, 
communication among working groups was lacking, which 
hindered linking the project components. Collectively these 
challenges can be included in classroom discussions so that 
students can reflect on them as part of the learning process.

In conclusion, urban areas are a contemporary frontier 
for education for sustainable development. Urban greening 
and urban forestry concepts are increasingly more dynamic, 
combining new approaches in nature-based solutions with 
old principles in restoration and forest ecology, as exem-
plified by Tiny Forests. Yet, to realize a more sustainable 
future, instructors must also provide real-world learning 
projects that help train the next generation of research-
ers, practitioners and policy makers in managing complex 
problems. Tiny Forests are a teaching theme that immerse 
students in science and social engagement to see the urban 
forest as more than just an individual tree, but as a collective 

https://www.sueddeutsche.de/muenchen/freising/ein-winzl-wald-fuer-hallbergmoos-die-buerger-wuenschen-sich-mehr-gruen-1.5406672
https://www.sueddeutsche.de/muenchen/freising/ein-winzl-wald-fuer-hallbergmoos-die-buerger-wuenschen-sich-mehr-gruen-1.5406672
https://www.sueddeutsche.de/muenchen/freising/ein-winzl-wald-fuer-hallbergmoos-die-buerger-wuenschen-sich-mehr-gruen-1.5406672
https://www.sueddeutsche.de/muenchen/freising/ein-winzl-wald-fuer-hallbergmoos-die-buerger-wuenschen-sich-mehr-gruen-1.5406672
https://www.mooskurier.de/21/06/2021/ein-mini-wald-hinterm-rathaus/
https://www.mooskurier.de/21/06/2021/ein-mini-wald-hinterm-rathaus/


1338	 Urban Ecosystems (2023) 26:1331–1339

1 3

endeavor to achieve sustainable development goals in grow-
ing, yet hopefully greener built environments.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11252-​023-​01371-7.

Acknowledgements  We thank the municipality of Hallbergmoos, 
Bavaria, for their engagement in this project. We thank the 16 students 
from the Technical University of Munich and their enthusiasm and hard 
work in this project. Thank you especially to Stefanie Burger for her 
technical support and intensive engagement in the course throughout 
the teaching process. Finally, thank you to Loren Byrne and the review-
ers for their excellent constructive comments on the manuscript. This 
work was supported by the Technical University of Munich.

Authors' contributions  M.E. and M.S. conceived of the course and the 
paper. M.E. and M.S. carried out the teaching activities. M.E. and M.S. 
together drafted and edited the manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. This work was funded by the Technical University of Munich.

Data availability  All data available upon request.

Code availability  Not applicable.

Declarations 

Research involving humans and/or animals  Not applicable

Ethics approval  All sites were sampled and surveyed with written or 
verbal permission from land managers.

Consent to participate  Citizens of the town of Hallbergmoos and univer-
sity students confirmed participation in the teaching and research activities.

Consent for publication  All authors confirm submission to the Journal.

Conflicts of interest  The authors report there are no competing inter-
ests to declare.

Open Access   This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Afforestt (2020) Tiny Forest Creation. https://​www.​affor​estt.​com/​tinyf​orest. 
Accessed 17 Dec 2021

Anguelovski I, Connolly J, Brand AL (2018) From landscapes of utopia 
to the margins of the green urban life. 22:417–436. https://​doi.​org/​
10.​1080/​13604​813.​2018.​14731​26

Bleichrodt D, Bruns M, Teunissen W, Laine E (2017) Tiny Forest-
iedere buurt plant zijn eigen bos

Brewer G, Gajendran T, Landorf C, Williams T (2015) Educating for 
urban sustainability: a transdisciplinary approach. Eng Sustain 
161:185–193. https://​doi.​org/​10.​1680/​ENSU.​2008.​161.3.​185

Burnett H, Olsen JR, Nicholls N, Mitchell R (2021) Change in time 
spent visiting and experiences of green space following restric-
tions on movement during the COVID-19 pandemic: a nationally 
representative cross-sectional study of UK adults. BMJ Open 
11:e044067. https://​doi.​org/​10.​1136/​bmjop​en-​2020-​044067

Bush J (2017) Urban green spaces in Australian cities: social inclusion 
and community participation. 1–10

Byrne LB (2022) Ecology with Cities. Urban Ecosyst 835–837. 
https://​doi.​org/​10.​1007/​s11252-​021-​01185-5

Cole AG (2010) Expanding the Field: Revisiting Environmental 
Education Principles Through Multidisciplinary Frameworks. 
38:35–45. https://​doi.​org/​10.​3200/​JOEE3​8135-​46

Eilam E, Trop T (2010) ESD Pedagogy: A Guide for the Perplexed. 
42:43–64. https://​doi.​org/​10.​1080/​00958​96100​36746​65

Farrell C, Livesley SJ, Arndt SK et al (2022) Can we integrate eco-
logical approaches to improve plant selection for green infra-
structure? Urban For Urban Green 76:127732. https://​doi.​org/​
10.​1016/J.​UFUG.​2022.​127732

Haringa J (2020) How just are civil society nature initiatives? 
Research on (spatial) injustice of Tiny Forests in the Nether-
lands. Radboud Universiteit

Khodeir LM (2018) Blended learning methods as an approach to teach-
ing project management to architecture students. Alexandria Eng J 
57:3899–3905. https://​doi.​org/​10.​1016/J.​AEJ.​2018.​10.​004

Klaus VH, Kiehl K (2021) A conceptual framework for urban eco-
logical restoration and rehabilitation. Basic Appl Ecol 52:82–94. 
https://​doi.​org/​10.​1016/J.​BAAE.​2021.​02.​010

Kleinschroth F, Kowarik I (2020) COVID-19 crisis demonstrates the 
urgent need for urban greenspaces. Front Ecol Environ 18:318–
319. https://​doi.​org/​10.​1002/​fee.​2230

Kowarik I (2011) Novel urban ecosystems, biodiversity, and conser-
vation. Environ Pollut 159:1974–1983. https://​doi.​org/​10.​1016/j.​
envpol.​2011.​02.​022

Lewis HM (2022) Mini-Forest Revolution: Using the Miyawaki 
Method to Rapidly Rewild the World. Chelsea Green, White River 
Junction, Vermont

Löhr K, Weinhardt M, Sieber S (2020) The “World Café” as a Par-
ticipatory Method for Collecting Qualitative Data. Int J Qual 
Methods. https://​doi.​org/​10.​1177/​16094​06920​916976/​ASSET/​
IMAGES/​LARGE/​10.​1177_​16094​06920​916976-​FIG2.​JPEG

Lyytimäki J (2017) Disservices of urban trees. In: Routledge Handbook 
of Urban Forestry, 1st Edition. Routledge, pp 164–176

Lyytimaki J, Faehnle M (2009) Hopping on one leg – The challenge 
of ecosystem disservices for urban green management. Urban For 
Urban Green. https://​doi.​org/​10.​1016/j.​ufug.​2009.​09.​003

Lyytimäki J, Petersen LK, Normander B, Bezák P (2008) Nature as a nui-
sance? Ecosystem services and disservices to urban lifestyle. Envi-
ron Sci 5:161–172. https://​doi.​org/​10.​1080/​15693​43080​20555​24

Magano J, Silva CS, Figueiredo C et al (2021) Project Management in 
Engineering Education: Providing Generation Z with Transferable 
Skills. Rev Iberoam Tecnol del Aprendiz 16:45–57. https://​doi.​
org/​10.​1109/​RITA.​2021.​30524​96

Marchin RM, Backes D, Ossola A et al (2022) Extreme heat increases 
stomatal conductance and drought-induced mortality risk in vul-
nerable plant species. Glob Chang Biol 28:1133–1146. https://​doi.​
org/​10.​1111/​GCB.​15976

Meerow S, Newell JP (2017) Spatial planning for multifunctional green 
infrastructure: Growing resilience in Detroit. Landsc Urban Plan. 
https://​doi.​org/​10.​1016/j.​landu​rbplan.​2016.​10.​005

https://doi.org/10.1007/s11252-023-01371-7
http://creativecommons.org/licenses/by/4.0/
https://www.afforestt.com/tinyforest
https://doi.org/10.1080/13604813.2018.1473126
https://doi.org/10.1080/13604813.2018.1473126
https://doi.org/10.1680/ENSU.2008.161.3.185
https://doi.org/10.1136/bmjopen-2020-044067
https://doi.org/10.1007/s11252-021-01185-5
https://doi.org/10.3200/JOEE38135-46
https://doi.org/10.1080/00958961003674665
https://doi.org/10.1016/J.UFUG.2022.127732
https://doi.org/10.1016/J.UFUG.2022.127732
https://doi.org/10.1016/J.AEJ.2018.10.004
https://doi.org/10.1016/J.BAAE.2021.02.010
https://doi.org/10.1002/fee.2230
https://doi.org/10.1016/j.envpol.2011.02.022
https://doi.org/10.1016/j.envpol.2011.02.022
https://doi.org/10.1177/1609406920916976/ASSET/IMAGES/LARGE/10.1177_1609406920916976-FIG2.JPEG
https://doi.org/10.1177/1609406920916976/ASSET/IMAGES/LARGE/10.1177_1609406920916976-FIG2.JPEG
https://doi.org/10.1016/j.ufug.2009.09.003
https://doi.org/10.1080/15693430802055524
https://doi.org/10.1109/RITA.2021.3052496
https://doi.org/10.1109/RITA.2021.3052496
https://doi.org/10.1111/GCB.15976
https://doi.org/10.1111/GCB.15976
https://doi.org/10.1016/j.landurbplan.2016.10.005


1339Urban Ecosystems (2023) 26:1331–1339	

1 3

Ordóñez Barona C, Wolf K, Kowalski JM et al (2022) Diversity in 
public perceptions of urban forests and urban trees: A critical 
review. Landsc Urban Plan. https://​doi.​org/​10.​1016/j.​landu​rbplan.​
2022.​104466

Ordóñez C, Duinker PN, Sinclair AJ et al (2016) Determining public values 
of urban forests using a sidewalk interception survey in Fredericton, 
Halifax, and Winnipeg, Canada. Arboric Urban For 42:46–57

Ossola A, Hoeppner MJ, Burley HM et al (2020) The Global Urban 
Tree Inventory: A database of the diverse tree flora that inhabits 
the world’s cities. Glob Ecol Biogeogr 1–8. https://​doi.​org/​10.​
1111/​geb.​13169

Payne L, Jesiek B (2018) Enhancing Transdisciplinary Learning 
through Community-Based Design Projects: Results from a Mixed 
Methods Study. Int J Serv Learn Eng Humanit Eng Soc Entrep 
13:1–52. https://​doi.​org/​10.​24908/​ijsle.​v13i1.​11147

Pope-Ruark R (2012) We Scrum Every Day: Using Scrum Project 
Management Framework for Group Projects. 60:164–169. https://​
doi.​org/​10.​1080/​87567​555.​2012.​669425

Reynolds HL, Kearns KD (2016) A Planning Tool for Incorporating 
Backward Design, Active Learning, and Authentic Assessment 
in the College Classroom. 65:17–27. https://​doi.​org/​10.​1080/​
87567​555.​2016.​12225​75

Roman LA, Conway TM, Eisenman TS et al (2021) Beyond ‘trees 
are good’: Disservices, management costs, and tradeoffs 
in urban forestry. Ambio 50:615. https://​doi.​org/​10.​1007/​
S13280-​020-​01396-8

Sousa-Silva R, Duflos M, Ordóñez Barona C, Paquette A (2023) Keys 
to better planning and integrating urban tree planting initia-
tives. Landsc Urban Plan 231:104649. https://​doi.​org/​10.​1016/J.​
LANDU​RBPLAN.​2022.​104649

Straehler-Pohl J (2021) Bürgerwald in Hamburg - Helfen Miniwälder 
gegen den Klimawandel? Deutschlandfunk Kult

Suda M, Gaggermeier A, Ramisch K, Koller N (2021) Was Waldbesucher 
im Wald finden. LWF aktuell

Tanner CJ, Adler FR, Grimm NB et al (2014) Urban ecology: advanc-
ing science and society. Front Ecol Environ 12:574–581. https://​
doi.​org/​10.​1890/​140019

Thornton A (2020) People are planting tiny urban forests to boost bio-
diversity and fight climate change. World Econ. Forum

Tozer L, Hörschelmann K, Anguelovski I et al (2020) Whose city? Whose 
nature? Towards inclusive nature-based solution governance. Cities 
107:102892. https://​doi.​org/​10.​1016/J.​CITIES.​2020.​102892

Ugolini F, Massetti L, Calaza-Martínez P et al (2020) Effects of the 
COVID-19 pandemic on the use and perceptions of urban green 
space: An international exploratory study. Urban For Urban Green 
56:126888. https://​doi.​org/​10.​1016/j.​ufug.​2020.​126888

Ulkhaq MM, Wijayanti WR, Wiganingrum R et al (2018) Assessing 
university’s sustainability programs from the perspective of uni-
versity students: a gap analysis. MATEC Web Conf 154:01073. 
https://​doi.​org/​10.​1051/​MATEC​CONF/​20181​54010​73

UNESCO (2014) Shaping the Future We Want: UN Decade of Educa-
tion for Sustainable Development (2005-2014). Paris

Villarroel V, Bloxham S, Bruna D et al (2017) Authentic assessment: 
creating a blueprint for course design. 43:840–854. https://​doi.​
org/​10.​1080/​02602​938.​2017.​14123​96

Wolch JR, Byrne J, Newell JP (2014) Urban green space, public health, 
and environmental justice: the challenge of making cities “just 
green enough.” Landsc Urban Plan 125:234–244. https://​doi.​org/​
10.​1016/j.​landu​rbplan.​2014.​01.​017

https://doi.org/10.1016/j.landurbplan.2022.104466
https://doi.org/10.1016/j.landurbplan.2022.104466
https://doi.org/10.1111/geb.13169
https://doi.org/10.1111/geb.13169
https://doi.org/10.24908/ijsle.v13i1.11147
https://doi.org/10.1080/87567555.2012.669425
https://doi.org/10.1080/87567555.2012.669425
https://doi.org/10.1080/87567555.2016.1222575
https://doi.org/10.1080/87567555.2016.1222575
https://doi.org/10.1007/S13280-020-01396-8
https://doi.org/10.1007/S13280-020-01396-8
https://doi.org/10.1016/J.LANDURBPLAN.2022.104649
https://doi.org/10.1016/J.LANDURBPLAN.2022.104649
https://doi.org/10.1890/140019
https://doi.org/10.1890/140019
https://doi.org/10.1016/J.CITIES.2020.102892
https://doi.org/10.1016/j.ufug.2020.126888
https://doi.org/10.1051/MATECCONF/201815401073
https://doi.org/10.1080/02602938.2017.1412396
https://doi.org/10.1080/02602938.2017.1412396
https://doi.org/10.1016/j.landurbplan.2014.01.017
https://doi.org/10.1016/j.landurbplan.2014.01.017

	Designing “Tiny Forests” as a lesson for transdisciplinary urban ecology learning
	Abstract
	Introduction
	Learning outcomes
	Course context
	Instructor preparation and materials
	Box 1
	Box 2


	Learning activities (Fig. 2)
	Extensions and additional connections
	Reflections and conclusions
	Anchor 12
	Acknowledgements 
	References


