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ARTICLE INFO 
 ABSTRACT  

  Campus landscape offers various opportunities to enrich teaching and learning experience to students. 
It is especially true for an agriculture-based faculty where most of the teaching and learning experience 
takes place. The living laboratory is one of the emerging trends to support practical and interactive 
approach that can support project-based learning pedagogic method. Therefore, the study aims to 
develop a sustainable design framework to establish Herbs and Spices Plot as a living laboratory for 
teaching and learning purposes in agricultural-based faculties. For this research, the Faculty of 
Sustainable Agriculture (FSA) has been selected as the case study to help researchers to understand 
the opportunities and challenges to establish a living laboratory in faculties. An interview has been 
carried out with an expert to elicit issues and problems surrounding the idea of developing a 
sustainable design guideline for Herbs and Spices plot in universities. The study employed a 
questionnaire survey to help researchers to understand the users, which are the students and staff of 
the faculty. The findings from the questionnaire survey are used to provide guidelines to form the basis 
in developing a design guideline for Herbs and Spices Plot in agricultural-based faculties. The study 
also visualises the guideline in 3D form by preparing a Herbs and Spices Plot Master Plan using 
SketchUp and Lumion software.   
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Introduction 

Universities play a crucial role in providing facilities to 
accommodate teaching, learning and research purposes. 
These ranges from indoor and outdoor facilities which 
can support various pedagogic methods, including 
project-based learning. One of the advantages of 
project-based learning is that it can encourage students’ 
participation so that they can obtain more in-depth 
knowledge through real-life experiences. However, not 
many universities have established living laboratories as 
part of teaching and learning experience (Leal Filho, 
2020). It is suggested that universities can get feedback 
from students as the users to collaborate on the planning 
of infrastructure development for the living laboratories, 
for example, their perception and needs on landscape 
provision before the establishment of living laboratory. 
Therefore, stakeholder's empowerment and quality 
decision making can be achieved. According to Geng et 
al. (2013), local universities have to play an active role as 
the world is moving towards an eco-city. Universities 
should integrate sustainability in education and research 
programs as well as promoting environmental issues to 

the society to address the environmental problems and 
take responsible actions. Education for Sustainable 
Development (ESD) aims in developing competencies 
which empower individuals to reflect on their actions 
and take into account their future as well as current 
social, economic, cultural and environmental impacts, 
from a local and a global perspective (United Nations, 
2017).  
 
The study aims to develop a sustainable design guideline 
to establish Herbs and Spices Plot as a living laboratory 
for teaching and learning purposes in agricultural-based 
faculties. A review of the literature was conducted to 
understand the concept of participatory design in the 
built environment. A questionnaire survey has been 
developed after interviewing the course instructor of 
Herbs and Spices subject. The students and staff of the 
faculty have been interviewed using the questionnaire 
survey as part of a participatory approach in establishing 
the sustainable design guideline for of Herbs and Spices 
Plot in agricultural-based faculties.  
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Participatory design can be defined as a design approach 
that actively involves all the stakeholders including 
employees, partners, customers, citizens, and end-users, 
in the design process (Kang et al., 2015). It is to ensure 
that the result meets the needs of all and is functional. 
Thus, it can be a collaborative process of multiple 
disciplines. According to Merritt & Stolterman (2012), 
the participatory design has evolved from initially 
created to guide the advancement of technological 
development into a broader approach in applying to 
design in general. Participatory design is known as a 
beneficial and appropriate means of researching and 
developing new plans since it focuses on the verbal 
exchange of design ideas that are incredibly essential in 
the initial concept stages of design (Kang et al., 2015). 
The purposes of participatory design are to design 
coherent visions for change, clarify needs and goals, 
combine business-oriented and socially sensitive 
perspectives and use ethnographic analyses in the design 
process (Simonsen & Hertzum, 2012). Participatory 
design also initiate participation and partnerships with 
different stakeholders and allow users to have a sense of 
ownership, acceptance, and ultimately the best outcome 
for the development. 
 
Education plays a crucial role in achieving sustainable 
development. Therefore, many universities adapt and 
adopt Education for Sustainable Development (ESD) 
approach to empower learners to make responsible 
decisions and actions to achieve economic viability, 
environmental integrity and just society for present and 
future generations (Leal Filho et al., 2019; Mochizuki & 
Yarime, 2015). From a local and a global perspective, the 
objective of ESD is to develop competencies which 
empower individuals in reflecting on their activities and 
then taking into account their future and current social, 
economic, cultural and environmental impacts. 
Individuals have to be empowered to act in complex 
situations sustainably. By this, individuals are allowed to 
strike out in new directions as well as to participate in 
socio-political processes which then move their societies 
towards sustainable development.  
 
There is an urgent need to prepare global citizens to 
become sustainability change-makers and manage 
sustainability-related issues as described in the 
Sustainable Development Goals (United Nations, 2017). 
Individuals must obtain the knowledge, values, skills as 
well as attitudes which will lead to empowering them in 
the contribution to sustainable development. Based on 
the initial interview to seek issues and problems 
surrounding the establishment of the Herbs and Spices 
in Faculty, it is found that the process of participatory 
design is crucial as it includes the voice of the 
stakeholders, which are the potential site users. It will 
help the researchers to seek feedbacks on developing a 

sustainable design guideline that is grounded to the level 
of thinking, acceptance and understanding of the 
stakeholders.  
 
In general, the guideline would help the faculty to 
develop the plot, gaining interest and commitment from 
the stakeholders as they were included in the planning 
and development of the Herbs and Spices plot. The 
established plot later could facilitate the teaching and 
learning process as they can efficiently learn about the 
different types of medicinal plants and their 
morphologies with the living lab approach. In the long 
run, the Herbs and Spices Plot is expected to become a 
centre of endemic herbs and spices collection which can 
benefit the scientific community in the future. 
 
Materials and Methods 

 The site- FSA herbs and spices plot 

This study was conducted in the Faculty of Sustainable 
Agriculture (FSA), Sandakan, Sabah, Malaysia. Currently, 
there is one makeshift structure acting as a plant nursery 
at the currently vacant Herbs and Spices Plot. In this 
project, it aims to investigate the necessary landscape 
elements to facilitate teaching and learning by 
interviewing lecturers and students using the 
questionnaire survey tool.  
 
 Survey 

A survey is known as a detailed and quantified 
description of a population involving in the systematic 
collecting of data (Gray, 2009). In this study, the 
questionnaire survey was selected as the research tool 
as it requires information that can only be found by 
asking what other people have seen or experienced 
(Deming & Swaffield, 2011). The questions were related 
to students’ learning experience as well as their 
expectations and willingness to participate in the 
landscape planning process for the Herbs and Spices 
plot.  
 
A pre-test survey was conducted before the distribution 
of the questionnaire survey to the intended 
respondents. The set of questionnaires were distributed 
to ten students of FSA who were not enrolled in Herbs 
and Spices Crops course to test the appropriateness and 
efficiency of the questions. Subsequently, the 
questionnaire was distributed through Google Forms to 
all the students enrolled in the Herbs and Spices Crops 
course and FSA community after amendments. The 
respondents are the students enrolled in Herbs and 
Spices Crop course (Semester 2, 2017/2018). The FSA 
community has also been selected randomly to respond 
to the questionnaire survey. The forms were distributed 
online using Google Forms from the 7th June 2018 to the 
18th July 2018. A total of 103 respondents consisted of 
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20 students of Herbs and Spices Crop course (Semester 
2, 2017/2018) and 83 random FSA community have 
responded, and the results were analysed using 
Microsoft Excel 2016. 
 

Results and Discussion 

The section discusses the findings from the 
questionnaire survey and how it would affect the 
development of sustainable design framework for the 
Herbs and Spices plot in the faculty area. Respondents’ 
view on the site condition is indicated in Table 1. 
Majority of the respondents are not satisfied with the 
existing condition of the study area (54, 52.4%). Table 2 
indicates the frequency of respondents’ visitation to the 
site. 
 

Table 1. Percentage of the respondents’ opinion on the site 
condition 

Views on the condition of the 
study area 

Frequency Percentage (%) 

Unsatisfied  13 12.6 
Less Unsatisfied 54 52.4 
Neutral 30 29.1 
Good 6 5.8 
Very good 0 0 

 

Table 2. Percentage on the frequency of respondent visitation 
to the site and its surrounding 

Frequency of visitation to the 
site and its surrounding 

Frequency Percentage (%) 

Never go 19 18.4 
1-2 times 57 55.3 
3-4 times 16 15.5 
Five times and above 11 10.7 

 

Based on Table 3, most of the respondents suggested 
landscape elements in the zone such as vegetation 
(75.7%), seating (72.8%) and information board (64.1%). 
Besides, 54.4%, 47.6% and 35.9% of the respondent 
think that shade structure, lighting and art display should 
be provided at the zone respectively. Only a minority of 
them suggested providing assembly point (24.3%) and 
bicycle rack (17.5%) in the area. The respondents also 
suggested a proper pathway, reflexology park and 
others. 
 

Table 3. Percentage of respondents' preferences on landscape 
elements at the site 

Respondents' preferences on 
landscape elements  

Frequency Percentage (%) 

Vegetation- Tree, shrubs, 
groundcover 

78 75.7 

Seating 75 72.8 
Lighting 49 47.6 
Shade Structure 56 54.4 
Information Board 66 64.1 
Bicycle Rack 18 17.5 
Sculpture of art display 37 35.9 
Assembly Point 25 24.3 
Others 6 5.8 

 

The results have validated the issues and problems 
raised by the course instructor while teaching the 
subject. Lack of landscape facilities and interesting 
elements have discouraged an effective teaching and 
learning process in the faculty. The findings can be 
generalised to other universities that teach Herbs and 
Spices course. A living laboratory that integrates 
sustainability principles to improve teaching and 
learning experience in the universities is necessary for 
ESD purpose. 
 
Therefore, it is suggested that there is a need to develop 
a sustainable design framework for the Herbs and Spices 
plot as a living laboratory to accommodate teaching and 
research purposes.  There is a need to designate an area 
for this purpose, which will be equipped with essential 
amenities and facilities. The students, lecturers and staff 
will have the privilege to utilise these facilities to 
embrace research culture among the campus 
community. The living laboratory is perceived to be 
capable of encouraging students and researchers alike to 
discover the wonders of plants and sustain their research 
interests in herbs and spices.  
 
The proposed framework could facilitate the planning 
and management of the plot to become an attraction for 
agro-tourism to ensure the sustainability of it financially, 
fitting the concept of ESD. The students can be involved 
in the management of the plot to give them hands-on 
experience to empower them in the decision-making 
process. The faculty can open the facility to the public 
with a minimum visitation fee to promote dissemination 
of knowledge on herbs and spices species. It can also 
help students to build necessary soft skills such as 
communication skill when thy need to interact with the 
visitors to the plot.  
 
Landscape element such as the briefing station can be 
the foci of the plot. The intention to have the briefing 
station is for students and visitors to have the 
opportunity to obtain early information from posters, 
brochures and videos before they begin the exploration 
of the herbs and spices plot. As students will be involved 
with the management of the Herbs and Spices plot, they 
can be exposed to the manufacturing of herbs and spices 
downstream products such as soap, cooking seasoning 
and candles. Therefore, these types of products can also 
be displayed here for income generation to the faculty. 
 
It is suggested that the guideline for Herbs and Spices 
Plot, acting as the living lab in the FSA to be integrated 
with the following elements: 
(a) Edible garden, (b) Vertical garden, (c) Planting beds, 
(d) Herbs nursery and storage shed, (e) Briefing station, 
and (f) Entrance and parking lot 
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 Landscape design proposal for FSA herbs and spices 
plot 

The section is as an effort to help other universities or 
faculties interested to establish a living laboratory that 
focuses on Herbs and Spices. The authors have visualised 
the findings in the three-dimensional form using 
Sketchup and Lumion software. Figure 1 indicates the 
Master Plan for the Herbs and Spices plot. The principal 
objective of the facility, according to the guideline, is for 
teaching and learning, in which the facilities can help to 
promote knowledge and skills acquisition to the 
students. In the context of FSA, a collection of herbs and 
spices plant species, including the Borneo native plants 

will offer the opportunity to learn about plant 
identification and enable students to familiarise with the 
species’ properties and purposes. Moreover, the 
students, especially those who will be enrolled in Herbs 
and Spices Crops course can take the sample of herbs 
and spices species from the plot for their laboratory 
practical sessions. Furthermore, having a living 
laboratory can teach students to manage and maintain 
the plot. Hands-on experience, for example, the 
propagation of herbs and spices as well as pest and 
disease control, will help to develop competencies and 
assist in developing a sound understanding of 
sustainable development. 
 

 
Figure 1. Master Plan for Herbs and Spices plot at FSA, UMS 

 

 Edible Garden 

The edible garden can be one of the concepts of Herbs 
Garden. Edible landscaping can be defined as the 
practical integration of food-producing plants within an 
ornamental as well as decorative setting (Sima et al., 
2010). A garden can be enhanced by providing a unique 
ornamental component with additional health, 
economic, and aesthetic benefits of edibles including 
trees, vegetables, herbs and berry bushes in landscape 
design. Edible Garden will serve as a living lab for the 
students by featuring the native and common culinary 
herbs and spices species such as Curcuma longa and 
Murraya koenigii. These plant species will be displayed 
in planter boxes, as shown in Figure 2. 

 

 Vertical Garden 

Vertical Garden is known as a green wall, bio wall or 
living wall (Jain & Tanakiram, 2016). Living walls are 
typically composed of pre-vegetated panels, vertical 
modules, or planted blankets that are attached to a 
structural wall or frame. Vertical farming is one of the 
essential components for Herbs and Spices Plot because 
it is considered as one of the practices of urban farming. 
Based on the visit of the study area, there are some 
existing species of climbing herbs and spices such as 
Clitoria ternatea and Piper sarmentosum. Therefore, it is 
theorised that these types of herbs and spices are 
suitable to be planted in a vertical garden (Figure 3) with 
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drip irrigation as a recommended irrigation system for 
the vertical plants. According to Timur and Karaca 
(2013), self-automated watering and nutrition system is 
usually used to make maintenance of the living walls 
easy. Vertical greenery can help to soften the grey, hard 
and cold look of concrete (Sharma, 2015) as well as 
helping to reduce the need for air-conditioning by 
cooling and insulating buildings. 
 

 Planting beds 

Planting beds in the design will be allocated for the 
perennial herbs and spices species including 
Andrographis paniculata, Clinacanthus nutans and 
Orthosiphon stamineus. These plant species will be 
planted in the planting beds, as shown in Figure 4. 
 
 

 

  

Figure 2. Students accessing culinary herbs and spices species in the Edible Garden 
 

  
Figure 3. Students accessing climbers (Clitoria ternatea) in Vertical Garden 
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Figure 4. Students accessing perennial herbs and spices species in the planting beds 

 
Planting beds can help to improve the growth of plants 
as well as to help in soil conservation. The circulation 
features loose gravel which is available between rows of 
planting beds.  Based on the visit to the study area, the 
landform in the proposed planting beds area is slightly 
steep. Therefore, the planting beds are designed in 
terraces to follow the existing landform. According to the 
analysis of the questionnaire survey, vegetation is 
among the most preferred landscape elements to be 
integrated into the guideline. Therefore, avenues of 
shade trees are proposed to be planted around the 
planting beds area. Tree avenues can help to provide 
comfort to the users by reducing the temperature of the 
surrounding area as well as enhancing the visual impact 
of the planting beds.  
 
 Herbs Nursery and Storage Shed 

A nursery can be defined as a managed site which is 
designed to produce seedlings grown under favourable 

conditions until they are ready to be planted (Krishnan et 
al., 2014). Nurseries primarily aim to provide high-quality 
seedlings and to assure the production of genetically 
improved quality planting material. Some of the herbs 
and spices species such as Rosemary cannot survive in 
the tropical weather. Therefore, these species can only 
be cultivated under a particular condition to ensure 
optimum growth and health. The sprinkler irrigation 
system is recommended for irrigation purpose in the 
Herbs Nursery. Based on the finding from amenities 
inventory and analysis, there is no proper place for 
storage of materials and tools in the herbs and Spices 
Plot. Storage shed, as shown in Figure 5 is designed to 
store the materials and tools systematically such as 
polybags, scopes, hoe and others. The storage shed will 
be located close to the Herbs Nursery (Figure 5) and 
planting beds to facilitate the maintenance and planting 
activities.  
 

 
 

  
Figure 5. Nursery (left), storage shed (right) 
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Figure 6. The Briefing station 

 

  

 
Figure 7. Entrance (top), Parking lot (bottom) 

 

 Briefing station 

The briefing station plays the role of a multifunctional 
centre to the Herbs and Spices Plot (Figure 6). It will host 
small audience of lectures and courses for the campus 
community as well as to the public. This centre will also 
become the hub which aims to create awareness on the 

importance of herbs and spices through guided tours, 
posters and brochures. The plant species around the 
briefing station include shade tree species (Samanea 
saman and Vernicia fordii) and shrubs 
(Tabernaemontana divaricate). 
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 Entrance and parking lot 

An entrance acts as a threshold to space. There are two 
entrances available in the Herbs and Spices Plot design. 
Figure 7 shows the avenue of Neem trees (Azadirachta 
indica) to provide shade and allows users to walk 
comfortably. During nighttime, users can access the plot 
since it will be illuminated with solar light. Another 
entrance, as shown in Figure 7, is a green tunnel 
designed using red-painted timber arches and 
complemented with climbers (Clitoria ternatea). This 
entrance is located beside a parking lot area at Herbs and 
Spices Plot as shown in Figure 7. 
 

Conclusion 

The planning of the Herbs and Spices plot celebrated the 
idea of a participatory approach to gain helpful feedback 
from the stakeholders. The authors of the study have 
also decided to visualise the findings that make a 
sustainable design guideline for the Herbs and Spicesplot 
to help other interested parties to understand the idea 
and how to implement the findings in planning their 
living lab. The visualisation of how the Herbs and Spices 
plot could look like has embraced the spirit of 
sustainable landscape practices by integrating elements 
such as permeable pavement, green wall, rainwater 
harvesting, and the use of treated reclaimed wood for 
seating. All these elements are highlighted to 
demonstrate that using sustainable elements can be 
aesthetically pleasant and functional in design. The 
integration of the elements can increase environmental 
awareness among the users or visitors. The maintenance 
for each area in Herbs and Spices Plot can be carried out 
by the community of FSA to encourage a sense of 
belonging to the campus landscape. The Master Plan of 
Herbs and Spices Plot can benefit the stakeholders of FSA 
by providing a living laboratory to the FSA students as 
well as the public to teach, learn and conduct research 
on the herbs and spices species. The plot has the 
potential to be developed as an agro-tourism attraction 
in the future. It could act as a means of dissemination of 
knowledge as well as to promote FSA to the relevant 
people. Sustainable landscape design could reconnect 
the people to nature through several initiatives that can 
help to increase the multifunctionality of land and 
improve the health and well-being of the people. It is in 
line with the United Nation’s Sustainable Development 
Goals (UNSDG) Goal 3, which emphasises good health 
and well-being through green spaces development. FSA 
must commit to achieving sustainability in the campus 
landscape further to strengthen its role as an advocate 

of sustainability and become an excellent UMS 
EcoCampus model. 
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