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ABSTRACT

Pro-environmental behavior (PEB) can help facilitate sustainable development, and PEB intervention
strategies are developed to guarantee PEB effects. However, in most cases PEB intervention is
attached less importance than environmental education. There is no specific programming for

PEB intervention, and a full-cycle framework for planning and design that includes site operation

and maintenance stages is still absent. Based on literature review and the authors’ experience on
environment education activities, this article summarizes the PEB intervention strategies applicable to
landscape planning and design, and comes up with a planning and design framework for environmental
education sites, which consists of stages of site investigation, PEB intervention planning, development
of design briefs, facility planning and design, maintenance and management programming, post-
occupancy evaluation, and adjustment. The framework would provide guidance for the landscape
planners and designers to improve PEB intervention effects, and offer new insights and tools for site
operators and researchers.
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agenda for many nations''"?, Pro-environmental behavior (PEB)

that helps facilitate sustainable development™ could be fostered

Along with global climate change, resource depletion, and
biodiversity loss, sustainable development has become a strategic
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by activities ranging from vegetation planting and protection,
biodiversity conservation to carbon footprint reduction and



resource recycling. These activities can take place in community

4 . . 5 6
™ environmental education bases!, natural reserves!®,

(8]

gardens
special parks/gardens!”, and national parks'®. Since the
establishment of China’s first launch of environmental education
bases for primary and middle school students in 2013", more
sites for environmental education have been built over the past
decade. By the end of 2021, there had been nearly 200 such sites

10~ including landscape and greenery education

in Beijing
bases, eco-civilization promotion and education bases, and garden
centers, in forms of community gardens, special parks/gardens,

®, and residential

campuses, natural reserves, learning bases
areas.

PEB intervention strategies are developed to guarantee
PEB effects. Over the past decades, psychologists have been
attempting to interpret PEB-related cognitive, emotional, and
social factors based on theoretical and empirical research™,
exploring strategies and measures that help foster PEB"*'and have
[16][17] [18]

been applied in fields of energy

[19]

, ecological conservation

29 hotel managementm][m, public
[24]~[26]

public transportation

administration®®

[27]

, community governance , industrial

design'“", etc.

As to the research and application of PEB intervention

strategies in landscape planning and design, some focuses on

physical environment, including landscape narrative design***”,

| visualization of

B2~B3l some

environmental education building designs"™

[31]

ecological education", and education facility design

focuses on intangible resources, including experience sharing

about environmental education®*~*®

[39]

, planning of environmental

, and organization of public participation’.

education programs
However, in most cases PEB intervention is attached less
importance than environmental education, which is not given
enough emphasis in traditional planning and design practice as
well. There is no specific programming for PEB intervention, and
the form and type of used PEB intervention strategies are also
limited. Besides, a full-cycle framework for planning and design
that includes site operation and maintenance stages is still absent.
This article attempts to introduce PEB intervention strategies
into landscape planning and design by answering the following

questions.

@ In some existing literatures, the areas for educational purposes in general parks
are also regarded learning bases. In this article, learning bases refer to the
environmental education sites that are built specially to provide group courses and
services on environmental education for schools or organizations.

049

1) What PEB intervention strategies can be used for
environmental education sites?

2) How to integrate PEB intervention strategies into landscape
planning and design?

And 3) what should be included in the planning and design
framework for environmental education sites?

Based on literature review and the authors’ experience on
environment education activities, this article summarizes
the PEB intervention strategies applicable to landscape
planning and design, and comes up with a planning and design
framework for environmental education sites that combines
PEB intervention with site planning and design methods
and stages. The framework would provide guidance for the
landscape planners and designers to improve PEB intervention
effects, and offer new insights and tools for site operators and
researchers.

2 Related Theories and Concepts

2.1 Concepts

Adopted from Conservation Psychology, PEB means the
behaviors that “consciously seeks to minimize the negative impact
of one’s actions on the natural and built world.”*" Similar concepts

”» o«

include “environmentally responsible behavior,” “sustainable
behavior,” and “conservation behavior.”

In Conservation Psychology, PEB intervention is used to
encourage PEB*?. The environmental education sites discussed
in this article refer to public green spaces that introduce PEB
intervention strategies into their planning, design, construction,
and operation processes, in order to foster and stimulate PEB. The
PEB discussed in this article includes individuals’ behaviors inside
and outside environmental education sites.

Among research efforts, the connotations of environmental
education and natural education overlap each other sometime. In
practice, natural education focuses more on fostering people’s
perceptions, feelings, and emotions about the nature and on
the alleviation of nature-deficit disorder; while environmental
education aims to promote sustainable lifestyles and economic
modes, paying attention to both natural and built environments
to facilitate behavioral changes. Although the PEB intervention
strategies discussed in this article can be applied beyond
environmental education purposes, all those scenarios here
are referred as “environmental education sites”—this is a
conventional term used in the profession, and “site” highlights
the close ties of PEB intervention with humans and societies.
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Notably, the public green spaces designed without clear goals for
PEB intervention are not discussed in this article.

2.2 PEB Intervention Strategies

Adopting the PEB intervention strategies with theoretical basis
can effectively promote individuals’ understanding and performing
of PEB, as well as the establishment of related evaluation
methods". In this article, PEB intervention strategies are selected
from The Oxford Handbook of Environmental and Conservation
3] (published in 2012) and the Environmental
Psychology: An Introduction™* by British Psychological Society (re-
published in 2019), both of high authority and comprehensiveness.

Psychology

Generally, PEB intervention strategies can be grouped as for
person-level approaches and context-level approaches'?. Table 1
lists nine strategies that are applicable for environmental education

SI21451~147] - According to psychological research, person-level

sites
strategies that emphasize the bond of inner drive and behavior

are applicable for bio-centrics, because these strategies value life
and the nature the most. The context-level strategies are more
suitable to egoists and altruists, because they value the material
benefits, convenience, interpersonal relations, and social honors
brought to individuals through PEB"?. To maximize the effect of PEB
intervention, multiple strategies should be combined in the planning

and design of environmental education sites for varied user groups.

Table 1: PEB intervention strategies applicable to environmental education sites

Types Connotations

Intervention strategies

Person-level PEB intervention via influencing

Goal setting: determining realizable PEB intervention goals (Source: Ref. [15])

individual’s inner drive, i.e. cognition,
consciousness, emotions, and attitudes
(Source: Ref. [42])

Environmental education: promoting knowledge about and efforts to environmental issues, and offering

guidance for related solutions through courses, activities, exhibitions, etc. (Sources: Refs. [42][45])

Campaigns: increasing the awareness of broad public about environmental conservation (Source: Ref. [42])

Prompts: providing explicit and direct guidance or warnings for individual’s specific behaviors (Source:

Ref. [15])

Commitment: guiding the public to promise in a written form to perform certain PEB, or not perform a

behavior having negative impacts on environment (Source: Ref. [15])

Feedback: informing the public the consequence of their behaviors, such as the consumption of water/power/

gas, the amount of carbon footprints, and possible environmental impact (Source: Ref. [15])

Context-level PEB intervention via changing the
surrounding social or physical

environments (Source: Ref. [42])

Social norms: social norms refer to the beliefs, attitudes, and behaviors widely accepted by the society, which
reflect individual’s personal perception about the society; activities, environments, and atmosphere can be

created to convince individuals that PEB is favorable, where persuasive technology can be employed in place

of manual labor to promote social norms (Source: Refs. [42][46])

Change/adjustment of behavioral outcome: encouraging individual’s certain behaviors with incentives

(reinforcers) while using disincentives (punishers) to decrease unexpected behaviors (Source: Ref. [47])

Convenience: creating favorable conditions or removing barriers to increase PEB (Source: Ref. [47])

NOTE

Persuasive technology can provide “social feedback” with intelligent systems. For instance, human-face robots can warn the user by saying “you have consumed too much energy” or flash red lights

when the user’s energy consumption exceeds certain standards.
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3 Application of PEB Intervention Strategies in the
Planning and Design of Environmental Education
Sites

Applying PEB intervention strategies in the planning and
design of environmental education sites needs to determine
specific intervention forms and physical requirements for PEB
intervention (i.e. design demands), which should cover the full-
cycle process including site investigation, PEB intervention
planning, development of design brief, facility planning and design,
and operation and management programming (Table 2).

Currently, most planning and design projects lack clear PEB
intervention goals, but only some educational courses and
campaigns are considered after the completion of project planning
and design. As a result, the forms/approaches of PEB intervention
adopted in these projects usually depend on organizers’ ad hoc
decisions, which may vary from time to time. Systematic PEB
intervention programming of various PEB intervention strategies

is thus prerequisite to developing design briefs. Existing planning
and design practice often overlooks the intervention programming
and does not pay enough attention to indirect implant forms
integrated with other functions (the 6th), displaying users’ resource
consumption and the impact on environment (the 10th), building
favorable ecological environment (the 11th), and displaying
achievements of PEB intervention on the public (the 12th); and
persuasive technology (the 13th) will be an important interest of
PEB intervention in future.

The approach of indirect implant forms integrated with other
functions can be adopted to influence almost all kinds of site
users. In reality, except for learning bases, the other types of
environmental education sites do not serve a higher proportion of
visitors with intention of environmental education or behavioral
change. Indirect implant forms integrated with other functions in
the site is required considering general visitors’ needs for service.
For example, a tourist diner of an environmental education site
can provide tablecloth and placemats with the evolution history

Table 2: Combination of PEB intervention strategies and landscape planning and design

Intervention Intervention forms/

Design demands

Stages
strategies approaches (physical requirements for PEB intervention) &
Environmental 1. Interpretation system Educational buildings/structures and exhibition facilities PEB intervention planning; facility planning and design
education
2. Courses Educational buildings (independent, or part of a mixed-use PEB intervention planning; facility planning and design
venue within the site)
3. Environmental services Independent venue, or part of a mixed-use venue in the site PEB intervention planning; facility planning and design
Campaigns 4. Campaign events Outdoor open spaces for groups and supporting facilities Facility planning and design

5. Fixed display

Indoor/outdoor exhibition facilities

Facility planning and design

6. Indirect implant forms

integrated with other functions sanitation, etc.

Transportation, accommodation, catering, cultural products,

Facility planning and design

Prompts 7.Signs Combining with regulations of facility use and user Facility planning and design; operation and
management management programming
Commitments 8. Signing events Open outdoor space for groups and supporting facilities Facility planning and design

9. Commitment display

Indoor/outdoor exhibition facilities

Facility planning and design

Continued
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Table 2: Combination of PEB intervention strategies and landscape planning and design

Intervention Intervention forms/ Design demands st
ages
strategies approaches (physical requirements for PEB intervention) &
Feedback 10. Displaying users’ resource Facilities with feedback functions Facility planning and design

consumption and the impact on

environment

Social norms

11. Building favorable ecological

environment

Ecological planning, as well as operation and management

planning, to create pro-environmental ambience

Facility planning and design; operation and

management programming

12. Displaying achievements of

PEB intervention of the public

Displaying environmental service process and achievements,
where environmental service usually refers to unpaid
environmental protection actions by users, such as garbage
collection, vegetation maintenance, and species and

environmental survey of the site

Facility planning and design

13. Persuasive technology

Introducing facilities with persuasive technology to

discourage environment destruction behaviors

Facility planning and design

Change/ 14. User management Specifying the punishments on the environment destruction Operation and management programming
adjustment regulations behaviors
of behavioral
outcome 15. Rewards Developing various forms of reward plans (e.g. credit Operation and management programming
reward) for environmental services
Convenience 16. Environment-friendly Applying green buildings and energy-conserving, low- Facility planning and design
facilities and amenities impact facilities
NOTE

Campaign events (the 4th intervention form) can be carried out in both indoor and outdoor environments, while the outdoor is more suggested to attract as more individuals as possible.

of panda (Fig. 1). A zoo can use interactive entertainment facilities
that simulate animal’s reactions to feeding, satisfying visitors’
curiosity about the animals’ diets while avoiding casual feeding
(Fig. 2). The facilities can also sell environment-friendly products
(such as the tissues made of panda wastes), and the income can be
used for wildlife protection and related education projects, and the
useage will be displayed on the interface of the facilities. Reward
sticker printers (displaying knowledge of animal behaviors and
wildlife protection) designed for children can be introduced in the
resting area as well (Fig. 3).

Displaying users’ resource consumption and the impact
on environment can significantly improve the effect of PEB
intervention. Normally, people are not sensitive to the energy
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consumption and environmental impact caused by their behaviors,
which can be alarmed via visualization and quantification of
interactive facilities. Such feedback facilities or devices help
users better realize the consequence of their behaviors and make
adjustments, thus to increase their awareness of PEB. For example,
the interactive facilities in the Future iValley of Beijing Wenyuhe
Park record visitors’ carbon credits earned in marathon and virtual
riding events, directly showing the carbon emission caused by their
behaviors.!*

The idea of building favorable ecological environment is not new.
In traditional planning and design projects, this idea is advocated
more for the sake of environmental protection and users’ mental

and physical health. From the perspective of PEB intervention,
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however, it means to build a trustable site for the target users,
for the sake of conveying intervention implications. For example,
for the sites with forests, the over use of chemical insecticides
would undermine the ecology and environmental quality,
which would lead to users’ negative impressions about the site,
furtherly undermining the effect of PEB intervention. Therefore,
proper maintenance measures should be formulated to help
environmental protection after facility planning and design.
More spaces and facilities should be designed for displaying
PEB intervention efforts of the public, e.g., presenting the process
or achievements of environmental service activities participated
by the public. For example, in a carbon footprint education activity
organized by one of the authors in the Shuangxiu Park of Beijing,
children were encouraged to make science posters on the square
of the park. Normally, the squares in park are the most densely
populated area and an ideal venue for educational activities,
but which are often found lacking enough supporting facilities
for displaying posters—only a few of facilities can be deployed
at the access or marginal area of the square, neglecting how
users experience and interact during the activities (Fig. 4). This
problem is usually caused by the designers’ lack of experience
about PEB intervention and inadequate understanding of users’

design: an interactive facility in a zoo
An assignment for environmental education site
2 design: the resting area in a zoo

@ © Dan Wei
w

needs. Therefore, designers should make analysis on the process,
forms/approaches, and outcomes of public participation in PEB
intervention at the stage of PEB intervention programming to
optimize the effect of such activities.

Limited by budgets and market demands, persuasive technology
has not been widely applied in environmental education sites. Along
with the increasing integration of technologies with landscape
design, persuasive technology can be used in more environmental
education sites and replace manual labors in user management.

In essence, persuasive technology should aim at giving
intervention prompts without arousing users’ resistance, rather
than technological innovativeness. Unlike prompts by traditional
broadcasting, persuasive technology can be used in combination
with intelligent systems to provide behavioral feedback in a subtle
way. This is promising in the exploration of landscape facilities in
future.

4 Planning and Design Framework for Environmental
Education Sites

The performance of PEB intervention in environmental
education sites depends highly on the operation, maintenance, and

LANDSCAPE ARCHITECTURE FRONTIERS / VIEWS & CRITICISMS
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user management after project completion. However, in China
many projects fail to achieve their envisioned performance, due to
the clients’ lack of practice and experience of developing design
briefs that match the site’s operation and management capacities.
Therefore, the planning and design framework for environmental
education sites should fully consider operation needs, and post-
occupancy management and maintenance programs should

be developed as well. In addition, scientific and systematic
performance evaluation is less seen at the operation stage of most
projects, where simple user satisfaction surveys (on courses,
activities and events, interpretation systems, etc.) are taken that
hardly help designers learn about design shortcomings. Thus,

this article proposes a planning and design framework, consisting
of stages of site investigation, PEB intervention planning,
development of design briefs, facility planning and design,
maintenance and management programming, post-occupancy
evaluation, and adjustment (Fig. 5).

4. There was no display facility
for posters on the square
(taken in January 2022)

5. Planning and design
framework for environmental
education sites (new projects
start with the stage of site
investigation, and renovated
projects with post-occupancy
evaluation)

& © Niu Mujing

Site investigation

PEB intervention planning

Investigations on the site and the
surroundings

Selection of target PEBs

—»  Selection of intervention forms —>

Investigation on potential users
Environmental education

Operation investigation programming

Development of
design briefs

4.1 Site Investigation

In addition to investigation of the site and its physical and social
contexts, further surveys on all kinds of potential users and site
operation should be made, especially the ones on the participants of
various events, to be aware of their amount and specific needs that
is critical to the site design and supporting facility supply, as well as
their age, educational background, and visit purpose that determine
the service type and scope of the site. All the above should be
inspected with proper methods accordingly. Investigations on users
in and around the site can employ questionnaires, interviews, and
behavior observations, while those on wider group of users beyond
the site can refer to the user structure of other similar sites.

Investigations on operation aim to learn about the site’s
operation plans and human resources, including whether the site
is profitably operated, the operators’ ideas about the theme and
types of activities and events, whether there is a partnership with
external institutions, and the accommodation capacity for group
activities. The amount, educational background, experience, and
competence of activity operators and teachers, as well as the
proportion of full-time, part-time, and external employees should
also be learned. If the operators do not have such experience for
activity programming or there is no determined operator for the
sites (such as some community gardens), designers could adopt the
operation experience from other similar sites.

4.2 PEB Intervention Planning
4.2.1 PEB Intervention Principles

The PEB intervention strategies for environmental education
sites aim at influencing individual’s behaviors both inside and
outside the site. Three principles for developing PEB strategies here
are suggested. First, selecting PEBs which are easier to perform.
For example, garbage classification is easier to perform than
replacing private cars with public transportation. Second, PEBs

Maintenance

Facility planning and
and design management
programming

Post-occupancy

—> L
evaluation

—>
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with spillover®

are recommended. For instance, participants of
tree planting activities might be willing to take part in pest control
activities. Third, PEB selection should be based on site functions.
For example, for places like zoos or botanical gardens that serve for
species collection and proliferation purposes, PEBs on biodiversity
conservation can be prioritized; for sites like community gardens,
PEBs close with people’s daily life (e.g. the prompt of environment-

friendly products and tips to reduce carbon footprints) are advised.

4.2.2 Selection of PEB Intervention Forms

The PEB intervention forms and follow-up work should
be determined according to the operators’ capacity of facility
maintenance and user management (Table 2). Campaigns, fixed
display, signs, and commitment signing and displaying do not
require much input of cost and management. Display of PEB
intervention achievements only needs a minimum maintenance
if designed properly. However, developing user management
regulations and reward measures requires a higher operation
capability—the former relies on their efficient supervision on
users’ behaviors, and the latter relies on fine management of
activities and events organized in the site. Educational courses
and environmental service activities place high standards for
organization competences, especially that on information update
for course design and interpretation system improvement. Much
fund should be invested in displaying users’ resource consumption
and the impact on environment, applying persuasive technology,
and using environment-friendly facilities and amenities, and
maintenance investments on facilities should be considered as well.
Indirect implant forms integrated with other functions needs sound
communication with the suppliers, which may prolong the design
process.

4.2.3 Environmental Education Programming

Compared with other PEB intervention strategies,
environmental education is the most complicated as it requires
dedicated programing, covering resource inventory, mode selection,
and employee training (Fig. 6), through an edutainment approach
without in quest of quantity.

(1) Educational resource inventory

Educational resources include both guidance of encouraged
behaviors and warnings against discouraged behaviors. First of all,

@ Spillover here refers to engaging in one PEB would increase the probability that
the person will engage in similar behaviors (Source: Ref. [42]).

the educational materials should be inclusive, covering the site’s
natural and built environments, production activities, culture, arts,
as well as ecological strategies and green technologies used in site
planning and design. Second, topics of education can be developed
via links among knowledge highlights—at aspects of timeline, daily
life, school education, natural and cultural characteristics, etc.

For example, the inventory of the educational resources on edible
plants can cover plant sciences, food chains, planting, compost,
harm of pesticides and insecticides, food production, diet culture,
economic value of plants, etc. Third, specific PEB guidelines should
be proposed for individual practice. For instance, to address

the problem of food waste, PEB guidelines can suggest buying
local and seasonal vegetables to reduce the loss caused by long-
distance transportation and long-term stocking, and provide tips
for avoiding waste of vegetables in cooking and storage or taking
stale vegetables as composts. Lastly, all these knowledge highlights
should be classified to develop a unique educational library of
the site.

(2) Educational mode selection

Educational mode selection should cover interpretation
systems, courses, and environmental service.

1) Interpretation system planning includes the selection of
facility type and the compilation of interpretation materials. The
selection of facility type depends on the initial funding, operation
and maintenance costs, and the human resources needed for
information updates, where the latter two are particularly
important. The interpretation systems in large educational venues
such as museums and exhibition halls depend heavily on well
scheduled follow-up management and information updates. It is
not suggested to introduce interpretation systems if there is not
enough budget or manual labor is insufficient, because shoddy
or vacant exhibiting venues would be adverse to users’ trust to
the sites and the effect of PEB intervention. For smaller venues,
the interpretation contents can be the information about the site,
which should be plain and easy to understand, and better close to
users’ daily life, or presented in timeline forms—other similar or
allied sites are not suitable for such displays, because it might make
users confused about the contents and their corresponding venues.

Venues and contents are mutually influential. Diverse
visualization and interaction forms should be adopted for varied
types of information. For example, panels or electronic screens are
suitable for quick browsing, and games or videos for presenting
morphological information and site features. Interactive hand
gears and question-answering devices could be adopted to attract
children. In addition, different design teams should coordinate
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6. Framework of environmental education programming

closely so as to ensure the consistency of display contents and
forms.

2) Course design needs to formulate course themes, levels, and
forms. Course themes should be consistent with the educational
topics and help attendants find out their interests, thereby
boosting the effect of PEB intervention. Course level depends on
the types of intervention objects and more on the competence of
teachers. Also, course levels should fit objects’ knowledge levels
(rather than age), including entry, elementary, intermediate, and
advanced levels, as well as training sessions for professionals.

In terms of course forms, there are interactive instructions
(which can combine with handcrafting, on-site experiencing,
and exploratory and experimental activities), class-based

VOLUME 10/ ISSUE 6 / DECEMBER 2022
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teaching, research projects, and professional lectures. Interactive
instructions are suitable for entry- or elementary-level courses,
and the other forms can be adopted by higher-level courses.

And 3) environmental service should have clear objectives,
and contribute to the long-term benefits for the site’s ecology
and environment quality. Helping collect garbage on holidays,
correcting site users’ improper behaviors, and providing guide
services can make up the manpower shortage of site management
and maintenance. Such activities should offer opportunities to
participants to increase awareness of societal and environmental
responsibilities. It is also encouraged to boost the societal
influence towards a broader public as much as possible, with all
activity goals achieved. Roughly, activity themes can range from

o~ © Niu Mujing, Zhong Le



sanitation maintenance, on-site building, user management to
environmental surveys. For the activities that require certain
knowledge or skills (e.g. planting, pest control, and wildlife
survey), training is necessary to ensure the educational effect.

(3) Collaboration and training of teachers

The evaluation and enhancement of teachers’ knowledge and
competence are key to PEB intervention effect. However, most
site operators lack the approaches to teaching evaluation or value
teachers’ expertise over teaching skills. In fact, environmental
education requires inter-disciplinary knowledge and sensitivity to
participants’ emotional feedback, which both should be improved
by trainings on teaching methods in forms of expert lectures,
demonstrative classes, internal seminars, etc.—teachers need to
learn as much knowledge as possible, no matter what educational
backgrounds they have. For external teachers, site operators
should develop explicit teaching standards, and evaluate their
teaching competence based on feedback on trial classes to make
adjustments on teaching accordingly.

4.3 Development of Design Briefs

Determining specific design tasks helps designers combine
particular PEB intervention goals with basic functions of the
site (catering, toilets, sheltering, barrier-free accessibility,
touring, etc.), and offers a base for discussion with clients on
operation proposals. The design briefs should be developed
according to potential user investigation and PEB intervention
planning, to estimate the site’s capacity for participants with
different purposes, as well as the area of venues and the number
of supporting facilities for each intervention form, and finally
be combined with all environmental, function, and facility
requirements.

4.4 Facility Planning and Design

Although the facility planning and design is the most familiar
work to designers with specific design briefs, a few of aspects
should be paid more attention. First, for the sites aiming at PEB
intervention, interpretation paths/trails should be set up as the
key and the clues to organizing circulation. In this way those
who do not visit the site purposely for PEB intervention would
be more likely to engage in the intervention facilities or venues.
Second, narrative landscapes and entertaining intervention
facilities should be employed to invite users, via information
visualization and interactive design while avoiding being puerile.
Third, attention should be paid to details of design. For example,
insect observation venue should be pesticide-free and cannot

be completely wild, while keeping away poisonous insects;

since after-rain hours are the best time for insect observation,

it is suggested to use rigid pavement on paths/trails; vegetated
retaining walls of one-meter height is ideal for close observation.
Another example, toilets, water supply facilities, waiting area, and
storage spaces of teaching aids should be properly arranged in
the teaching area. Lastly, venues/facilities should be accessible

to all-age users, and it is advised to provide opportunities of
environmental services for the disabled as much as possible.

4.5 Maintenance and Management Programming

Basically, maintenance and management programming covers
five aspects. 1) Making user management regulations compatible
with operators’ executive competence, and all regulations should
come into effect. Honorary rewards (such as event tickets and
activity participation opportunities) are recommended so as to
foster users’ positive relationships with the nature. 2) Vegetation
planting and maintenance should aim to improve the ecosystem
health rather than merely for ornamental purposes. 3) Over-
cleaning should be avoided to keep some fallen leaves and snow
when there is no safety hazards, and vegetation wastes can be
reused as composts if possible. 4) On-site monitoring and user
management should be both emphasized to prevent and alleviate
environmental problems. And 5) interpretation and campaign
information should be updated timely, and contents and forms of
courses and activities should be optimized continuously.

4.6 Post-Occupancy Evaluation and Adjustment

Post-occupancy evaluation on the effect of PEB intervention
should be conducted after the site comes into service for a period
of time (Table 3). The evaluation can be made by designers,
operators, or other third parties, in forms of user questionnaire,
scale, and interview, as well as behavior observation and
monitoring records, for varied evaluation aspects. Adjustments
are then made based on the evaluation results.

5 Conclusions and Prospects

This article provides suggestions on planning and design
of environmental education sites from the perspective of PEB
intervention. However, it sees limitations: 1) the PEB intervention
strategies in this article are based on the findings of western
researchers, which have not been widely applied in China; 2) given
the significant variety among environmental education sites, the
planning and design framework proposed in this article should be
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Table 3: Post-occupancy evaluation of environmental education sites

Aspects Items

PEB intervention environments Ecological quality of the site
Impact of the maintenance approaches on the ecological quality of the site

Use frequency and dynamic level of activity venues

PEB intervention facilities Facility maintenance conditions
Use frequency and dynamic level of facilities

Information update frequency

PEB intervention activities Effect of environmental protection campaigns: frequency, number of participants, and feedback
Effect of environmental education courses: number of participants, curriculum, syllabus, teaching process, assignments, participants’
feedback and behaviors on the class, and observers’ response
Effect of environmental service activities: number of participants, activity organization, activity achievements, participants’ feedback, and

observers’ response

NOTES

1. Dynamic level refers to the gathering, observation, and exchange by other users around during the activities.

2. PEB intervention facilities include interpretation system, venues for environmental service activities and campaigns, fixed display facilities, signs, commitment display facilities, behavior feedback
facilities, facilities with persuasive technology, and other indirect implant facilities on the site.

altered according to the actual conditions of the sites in practice; environmental education sites in built contexts.

and 3) the framework is developed for multi-profession teams, And 4) long-term project evaluation mechanism should be put

which might limit its application and promotion. in place to enhance the empirical research on PEB intervention,
At the same time, this article proposes several directions thereby improving the competence of the design profession in a

for future research and practice on the planning and design of systematic way.

environmental education sites.

1) Such projects generally cover a wide scope, among which

PEB intervention planning and site operation are especially RESEARCH FUND

challenging for landscape designers. It is worth exploring how to Project Supported by Beijing Social Science Fund (No. 20YTG026)
build a design team with competent and comprehensive expertise,

and how to improve design competence beyond the boundary of

Landscape Architecture.

2) To guarantee the realization of expected effects after project
implementation, developing precise design briefs is critical. As the
increase of refined planning and design practices, designers need
to be capable to come up with rational design briefs in the view of
project operation.

3) No research has suggested that the PEB intervention
effect in the wild (e.g. national parks, natural reserves) is better
than that in artificial environments (e.g. community gardens,

campuses), and designers are encouraged to pay attention to
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