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Public summary  
The objective of this project is to fill an identified gap in the training of future leaders in the Australian protected 
cropping industry. This was planned to achieve through the development and delivery of a suite of subjects that 
was offered as a one-year Masterclass in Protected Cropping. The Masterclass included enrolment in, and 
articulation to, a range of graded qualifications, culminating in six-month Graduate Certificate, one-year 
Graduate Diploma, two-year Master of Science (MSc) Greenhouse Horticulture major, and micro-credentials (1-
3 subjects). Along with the associated course subjects such as Industry Project and MSc Research Project, four 
major core subjects were designed in collaboration with Hort Innovation, and industry partners they are: 
Greenhouse Crop Production, Plant-Climate Interactions in Controlled Environment, Advanced Greenhouse 
Technology, and Greenhouse Control Systems. 

The course includes a combination of flexible online learning modules and intensive on-site workshops to align 
with the likely availability of time pressured industry employees. Students are provided internship opportunities 
with some core industry partners to facilitate work-integrated learning. Industry was engaged in the 
development of the course content to ensure it meets market needs. Participants who complete this course 
could potentially help to meet the high demand for skills and leadership in the Australian protected cropping 
industry. They will play a vital role for the prosperous future of this industry, thus contributing to the vision of 
the Hort Innovation Leadership Fund to provide opportunities for horticulture professionals at all stages of their 
careers to advance along the ladder of leadership. At the end of this project fund, Western Sydney University 
has established a leading protected cropping education program with three courses and micro-credential. The 
course program is now self-sustaining through student enrolments and industry support with scholarships and 
internships, fostering ongoing and/or new relationships with the industry and producing industry-related 
publications that warrant future R&D. WSU has been successful in obtaining funding from Australian Research 
Council to establish the Industrial Training Center for Smart and Sustainable Horticulture in 2024 which will be 
integrated with components of this course.  

The course was impacted by COVID-19 pandemic, affecting students’ enrollment numbers from 2019-2021. 
Despite this challenge, a total of 285 students have enrolled in at least one of the four protected cropping core 
subjects and other related subjects since the commencement of the program in the summer semester 2020, 
surpassing project targets of 100 participants. The project has so far educated 106 students who completed the 
core subjects and qualify for a Graduate Diploma in Protected Cropping, and 31 of these have completed the 
Master of Science (Greenhouse Horticulture major). Two students have successfully completed the graduate 
certificate and 140 students have successfully completed at least one Greenhouse Horticulture subject to qualify 
with micro-credentials in protected cropping. The independent mid-term review organised by Hort Innovation 
highlighted that ‘this project developed a targeted, technical course for the Australian context to upskill existing 
employees and promote careers in horticulture’. The project team has received three teaching, education and 
outreach awards for the excellent work out of this Hort Innovation, industry, and WSU co-funded project. Given 
that the enrolments are significantly more than the targets (100), this is one of the most successful horticultural 
courses in Australian in recent years and represents a significant opportunity for Australian horticulture into the 
future. 

Keywords 
Protected Cropping; Greenhouse Horticulture; Micro Credentials; Graduate Diploma; Master of Science; 
Education and Training; Industry Partner; Industry Development 

Introduction 
Background of the project 

The Opportunity: Global food demand will require a substantial increase in world food production by 2050. In 
China and India, food consumption is projected to more than double between 2009 and 2050. Therefore, there 
will be much demand for high-value and high-quality produce from Australia. The Australian horticulture 
industry has set bold export targets that would lift export income by hundreds of millions of dollars a year if they 
are reached. Growth in the export markets has lifted the profile of Australian horticulture, stimulating more 
interest as some categories pass the tipping point of distributing more volume through export than domestic 
markets. Total Australian fresh horticulture exports have increased to $2.81 billion in 2022/23 (Horticulture 
Statistics Handbook, Horticulture Innovation Australia Limited, 2024). The Australian protected cropping 
industry is a rapidly developing horticultural sector and in 2017, it was valued at around $1.5 billion per annum 
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at the farm gate, up from $486 million in 2014. This is equivalent to around 15% of the total value of vegetable 
and cut flower production in Australia (Growing Australian Agriculture 2019). It is the fastest growing food 
producing sector with an expansion of 5% per annum. In 2022, the gross value of Australian vegetable 
production was approximately $4.5 billion, and vegetable exports were about $393 million (ABARES Agricultural 
Commodities and trade data, 2024).  
The Issue: This growth trajectory has led to a substantial shortage of skilled workers, junior growers, middle-
level greenhouse managers, senior growers and associated horticultural experts. Consultation with industry at 
the project's start confirmed that three major growers expect to employ over 300 more full-time employees 
over the next three years alone, but qualified personnel are not available. This problem is exacerbated by an 
ageing workforce in the protected cropping industry. Currently, growers are recruiting many of their leadership 
positions from overseas as they are unable to source qualified candidates from within Australia. This is not only 
significantly more expensive but offers limited benefits to the industry as recruits are less likely to be retained 
in the long term. 
Education programs relevant to the Australian protected cropping industry are limited. Although there are 3 
current vocational training packages, Certificate II, III and IV in Protected Horticulture, only Certificate III has a 
single registered training organisation (RTO) approved to deliver this qualification (National register of 
vocational education and training 2024). Data from the National Centre for Vocational Education Research 
(NCVER 2024) indicates that there are no current enrolments in these courses and no course completions from 
2018 to 2022. 
 
Therefore, there is a need for domestic education facilities and programs that reflect the climatic and 
environmental factors in Australia. The lack of appropriate and available education courses is a key constraint 
for the horticultural industry and limits its ability to develop a professional workforce that can innovate and 
adapt to changes in the future. To address this, an educational framework in protected cropping is needed to 
accommodate participants from industry and to attract and offer new students’ opportunities to advance their 
professional skills along the leadership ladder. 
 
Previous related Hort Innovation investment and other projects:  
Western Sydney University (WSU) and Hort Innovation have invested significant resources to develop the 
National Vegetable Protected Cropping Centre (NVPCC, MT13041 and VG17003) at the WSU Hawkesbury 
campus at Richmond NSW, including building a state-of-the-art greenhouse facility, appointing highly skilled 
technical staff members and delivering key projects related to light modification (VG16070 and P2-012 via CRC 
Future Food Systems) and pollination (PH16000 and PH19001). The facility is also used extensively for educating 
and training students in the current Bachelor of Science program.  
 
NSW Department of Education STEM Project: This project focused on translating innovative research into 
teaching materials suitable for Science, Technology, Engineering and Mathematics (STEM) teaching programs in 
NSW schools, combining academic and industry contexts. These resources were in video format and included 
industry professionals and WSU staff. This project provided valuable profiling for protected cropping as a 
modern, technology oriented, high skill and high value employer. This contributes to enhancing the sector's 
image and reputation and supporting the early-stage development of the talent pipeline for the industry. 

NSW Department of Education Tertiary Pathway in Protected Cropping Project: Western Sydney University 
developed and delivered a trial Tertiary Pathway program to model a pathway between VET and University 
qualifications. Four teaching and learning subjects were developed and delivered swiftly and collaboratively to 
quickly meet the urgent need for local talent in the protected cropping industry. The four Tertiary Pathway 
subjects are: protected cropping biosecurity and pollination, internship and community engagement, protected 
cropping plant nutrition, and protected cropping climate control and technology. 

The Pathways Project is WSU’s answer to the technical skills deficiency amongst prospective entry level or early 
career employees in the sector. Establishment of the Masterclass supports later career stage employees looking 
to move into management roles, or potential employees with current university qualifications and represents 
an important step towards an integrated suite of training to support staff across their career. 

Participants who completed this course could potentially help to address the substantial need for leadership 
skills in the Australian protected cropping industry and played a crucial part in shaping the industry’s prosperous 
future, thus contributing to the vision of the Hort Innovation Leadership Fund to provide opportunities for 
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horticulture professionals at all stages of their careers to advance along the ladder of leadership.  

Methodology 

The project team, which includes academics from Western Sydney University (WSU) and is supported by the 
industry representatives, has designed, developed, implemented, delivered and refined the Masterclass in 
Protected Cropping (Graduate Diploma) with flexibility in modes of course delivery to advance the students’ 
professional roles within the protected cropping industry. Upon funding approval, the proposed course went 
through the usual steps of approval as determined by WSU. The proposed course was subjected to a rigorous 
evaluation and approval process at WSU and was assessed by national and international experts to ensure the 
course met the high educational standards as required by WSU. Following this, two independent reviews were 
conducted: i) organised by the WSU School of Science, reviewed by a panel of horticulture experts from 
Wageningen University of Research, University of Adelaide, Western Sydney University, and industry leaders, 
and ii) organised by Hort Innovation, reviewed by RM Consulting Group Pty Ltd. They have reviewed the course 
subjects and gave high commendations (Appendix 12). Accordingly, the formal education delivered by these 
courses had strong linkages to industry and prepared them for more challenging professional roles in Australian 
horticulture. 

The Emerging Leaders in Protected Cropping (LP18000) project was established and received overwhelming 
industry support and ongoing consultation. The project team from WSU developed three courses to bridge the 
protected cropping career pathway gap, Graduate certificate, Graduate diploma, and Master of Science 
(Greenhouse Horticulture) (Table 1). The WSU team has designed and delivered a suite of subjects offered as a 
one-year Masterclass in Protected Cropping (Graduate Diploma in Protected Cropping) and incorporated in the 
Master of Science (Greenhouse Horticulture). Students may also choose to undertake a subset of the subjects 
to graduate with a Graduate Certificate or a micro-credential (e.g. one subject). 

The WSU project team also delivered specialized subjects under the themes of Science, Technology, Business 
and Industry-focused Research (Table 2) to allow students to select those subjects best matched to their 
employers’ requirements and career objectives. The intensive on-campus and on-site workshops, delivered at 
WSU, have been shown to improve students’ academic knowledge and practical skills. This is evident through 
students’ feedback to teaching (SFT) and students’ feedback to unit (SFU) at the end of each study semester 
(Appendix 12). Assurance was provided by the academic staff members at WSU and industry partners (i.e. Priva, 
Syngenta Australia, Green Camel, Green Plus, AIS Greenworks), who possess a profound understanding of 
subject matter and extensive years of experience in teaching new concepts to the students. Three teaching, 
education and outreach awards have been received due to the excellent work out of this Hort Innovation, 
industry, and WSU co-funded project (Appendix 3).  

Course Design and Development 

Table 1. Description of three courses delivered by WSU 
 

Graduate Certificate Graduate Diploma 
(Masterclass) 

Master of Science 
(Greenhouse 
Horticulture) 

Masterclass Pathway for industry 
participants into the 
masterclass 

Yes No 

Compulsory 
Requirements 

4 subjects (not 
including industry 
project subjects) 

8 Subjects 16 subjects (Including 4 
specialist cropping 
subjects but not the 
industry projects) 

Completion time 
frame (full time 
equivalent) 

6 months 1 year 2 years 

Admission criteria 

As for graduate 
diploma 
OR 
5 years full time 

Undergraduate degree or 
higher in science or related 
discipline 
OR 

Undergraduate degree or 
higher in science or a 
related discipline 
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professional experience 
in related roles and/or 
related prior learning 

Undergraduate degree in 
any discipline (or higher) 
AND 2 years full time 
professional experience in 
related roles 

 

Table 2. Core subjects for the Masterclass 
Specialist Protected Cropping Subjects Existing Business Subjects 

• Plant climate interactions in controlled 
environments 

• Advanced greenhouse technology 
• Greenhouse control systems 
• Greenhouse crop production 
• Industry project 
• Industry project extended 

• Business operations and logistics 
• Strategic business management 

 

The highlights of the project are: 

• Blended learning of the courses is achieved via innovative and high-quality online modules 
• Intensive hands-on onsite workshops held on WSU campus (one week each in Autumn and Spring Semesters) 
provide flexibility to industry participants of the courses. 
• Four core subjects were designed in collaboration with Wageningen University, Hort Innovation and industry 
leaders includes: Greenhouse Crop Production (Dr Robert Sharwood), Plant-Climate Interactions in Controlled 
Environment (Dr Jayakumar (Jay) Bose/Professor Oula Ghannoum), Advanced Greenhouse Technology (Dr 
Michelle Mak), and Greenhouse Control Systems (Professor Zhonghua Chen/Dr Jing He) have been delivered to 
students since Summer 2020-2024. 
• Students are provided scholarships and internships with industry to facilitate work-integrated learning. 
 
Delivery of the courses  

Each of the four core subjects is taught using a flipped learning model (a type of learning design which 
encourages learning that is student-centered and incorporates a range of active learning strategies). In each 
module of a subject, short lecture pods are available to orientate the student to the learning area. A lecture pod 
is a short (8 to 15 minute) professionally produced video lecture. 

Students are supplied with a carefully selected recommended reading list. These readings give the detail of the 
subject matter in the module. 

Weekly tutorials and guest lectures from industry experts and representatives are used to help students to 
consolidate the learning they have achieved from the pods and readings. 

Each subject has a 2.5-day workshop during which students develop hands-on skills in the greenhouse, lab and 
computer labs. During the workshops, students are assessed on their communication skills and subject 
understanding through group seminars. The students are encouraged through an assessed seminar to explore 
the use of technology and science assisting in greenhouse horticulture production, integrated pest management, 
and environmental control systems.  

Assessment across the four core subjects is consistent and comprises of three short on-line tests, a group 
seminar presentation, Practical report based on an activity in the workshop and a final major essay on a topic 
related to the subject matter in the course. Please refer to Appendix 2 for more details.  

Students enrolled in the research subjects (Industry Project, Industry Project Extended, MSc Research Project, 
MSc Research Project Extended) had good opportunities to participate in active research projects at the NVPCC. 
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Students in the program integrated their research projects with the work being done by university researchers, 
and so contributed to some publications (see details in the Refereed scientific publications section, and students’ 
publications on Soilless Australia, Appendix 13) 

Results and discussion 
Appendices 1-2 show the WSU academic and teaching teams from Summer 2020 to Autumn 2024, including 
course coordinators, lecturers, as well as education and technical staff. All the staff members are well-equipped 
with extensive experience, skills, and knowledge to support the students of this course. Examples of course 
structures and materials are also provided in the appendices. 

Appendix 3 shows three awards received by the WSU project team due to the excellent work out of this Hort 
Innovation, industry, and WSU co-funded project. 

Appendices 4-5 demonstrate the success of this course through students' participation, with 106 graduates 
(Graduate Diploma and MSc) and 140 micro-credentials awarded (as of 19th July 2024). These numbers not only 
exceed the project target of 100 but also show continuous students’ cohort growth from Summer 2020 to 
Autumn 2024. 

Appendices 6-8 provide examples of students' engagement in workshops and various course activities aimed at 
enhancing their theoretical knowledge and practical skills relevant to each major subject of this course. These 
activities include laboratory-based experiments, tours, presentations, greenhouse exercises, and computer-
based tasks. During the intensive workshops, students had opportunities to network, fulfil some of their 
assessment tasks, listen to lectures from industry experts and ask questions freely. Students utilised the National 
Vegetable Protected Cropping Centre (NVPCC) to gain hands-on experiences and skills in crop sampling and 
analyses.  

Appendix 9 showcases assessment tasks designed to enhance students' skills in scientific communication across 
different audiences, including industry clients, and to improve their research skills. The students having 
promising assessment tasks were published in an industry magazine (Soilless Australia) and shown in Appendix 
13.  

Appendix 10 demonstrates a summary table on the allocation of WSU project team members as the primary 
contacts for the industry partners. 

Appendix 11 describes the industry engagement activities carried out throughout the course of this project.  

Appendix 12 reports on the feedback from two groups of independent panels organised by the WSU School of 
Science and Hort Innovation, respectively. It also includes feedback from industry partners and representatives, 
graduates, and current students on the course and course materials. Examples of formal student feedback on 
the four core subjects (SFU) and teaching (SFT) from 2023 are provided. 

Appendix 13 demonstrates the course promotion strategies that were employed throughout this project, 
including promotion in cooperation with WSU’s Office of Marketing and Communication, and Office of 
Advancement, promotion through paid advertising, through industry support and engagement, and through 
media and social platforms. 

Appendix 14 provides a copy of the project monitoring and evaluation (M&E) plan that was established in 
November 2021. The M&E plan is important and act as a guideline for the execution through to the completion 
of this project.  

Appendix 15 contains a copy of the Hort Innovation Project Intellectual Property Register. 

Please refer to the appendices section for more details.  

Outputs 
Table 3. Output summary 
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Output (based on the 
deliverables as per 

variation agreement) 

Description Detail 

1. Eight subjects and 
four workshops that 
can be completed 
either as part of the 
Masterclass in 
Protected Cropping 
(Graduate Diploma) 
or the Master of 
Science (Greenhouse 
Horticulture) 

Delivered successfully. Course 
delivered with elements 
encompassing Science, 
Technology, Business, and 
Industry focused research. The 
course was designed with 
flexible modes of delivery to 
allow concurrent work and 
study for students in the 
industry. 

The course materials and online lectures are 
available from Western Sydney University 
(Permission is required to gain access to the 
course materials).   

(See Appendix 2 on the examples of course 
structures and materials from Western Sydney 
University online platform) 

2. The qualification 
will cover off on low 
and medium as well 
as high-tech 
protected cropping 

All levels (high, medium and 
low) of protected cropping are 
incorporated in the course 
materials. 

Levels of technology are imbedded in modules 
where appropriate. Reference is made 
throughout the course to different sectors of 
the industry, fruiting crops, leafy greens, 
berries and floriculture 

3. A monitoring and 
evaluation plan with 
linkage to Hort 
Innovation and 
industry objectives 

M&E plan was approved in 
November 2021. 

See Appendix 14 on the M&E plan 

4. A stakeholder 
engagement and 
communication plan 

The plan is established. 
Western Sydney University 
project members will engage 
with current and future industry 
partners.  

See Appendix 10 on the allocation of project 
team members to be the primary contact of 
the industry partners. 

5. Three research 
publications from the 
industry-research 
projects that form 
part of the teaching 
program 

Exceeded the publication 
threshold with ten articles. 

Please refer to the ‘Refereed scientific 
publications’ for the list of publications 
supported by Hort Innovation (LP18000). Also 
see Appendix 13 on students’ publication in 
Soilless Australia. 

6. Nine milestone 
reports and a final 
report 

Nine milestone reports 
completed and accepted by 
Hort innovation, with 
achievement to each milestone 
criteria (Milestones 101-110).  

Milestone reports are archived at Hort 
Innovation.  
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Outcomes  
Table 4. Outcome summary 

End-of-Project 
Outcomes 

Alignment to fund 
outcome, strategy 

and KPI 

Description Evidence 

Number of 
students 
participating in 
course 

285 students were 
admitted to the 
course. 

 

The achievements of 
this outcome align 
with the theme 
outcomes of the Hort 
Frontiers Leadership 
Fund.  

 

 

The number of 
participating students 
surpassed the project 
target of 100. 

 

These numbers were extracted 
from Western Sydney 
University’s student 
management system. 

Number of awards 
of graduate 
diploma 

106 students have 
successfully 
completed 
sufficient subjects 
for the Graduate 
Diploma, 31 of 
these have 
continued their 
studies to qualify 
for a MSc.   

The achievements of 
this outcome align 
with the theme 
outcomes of the Hort 
Frontiers Leadership 
Fund by:  

Achieving an 
increased pool of 
professionals with 
the leaderships skills 
required to adapt to 
industry change. 

 

The number of 
Graduate Diploma 
awarded surpassed the 
project total of 40. 

These numbers were extracted 
from Western Sydney 
University’s student 
management system. 

Feedback from 
industry partners 

Obtained feedback 
from industry 
partners on the 
relevance and 
applicability of 
course materials. 

By collecting the 
feedback from industry 
partners, this ensures a 
continuous 
improvement of the 
course program. 

 

Feedback from industry partners 
and industry 
visitors/representatives are 
included in Appendix 12.  

A review of the course and 
course materials by educational 
and industry professionals at the 
mid-point of the project gave 
positive feedback and some 
suggestions for improvement 
(Appendix 12). 

Scholarships and 
Internships 

 

During the project 19 
students have been 
awarded industry 
funded scholarships, 
with 11 scholarships 
to be awarded soon. 

A total of 13 students 
have completed 
internships with 
industry partners. 

The number of 
scholarships available 
to students has been 
increased by the 
generous involvement 
of additional industry 
partners. 

Data from WSU Scholarship 
Office was retrieved and 
presented in Table 6. 

 

Development of 
Industry 

Industry partnerships 
expanded beyond 
the major growers 

In addition to industry 
funded scholarships, 
industry partners have 

PRG 
Hort Innovation 
Costa Group 
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partnerships and suppliers to 
include participants 
from across the 
protected cropping 
sector. 

 

contributed to the 
success of the course 
by providing advice via 
the project reference 
group, providing 
internships and there 
has been the generous 
provision by industry 
members for lectures 
and tutorial content. 

Perfection Fresh 
Flavorite Group 
AIS Greenworks 
Lynch Group 
Protected Cropping Australia 
 
Internships 
Flavorite Group 
Perfection Fresh 
Costa group 
Southern Cross Produce 
Green Camel 
 
Guest lectures 
Priva 
GreenPlus 
AIS Greenworks 
Green Camel 
Syngenta 
Genesis Horticultural Solutions 
Queensland DAF 

 

More details are presented below: 

1. Number of students participating in the course. Number of awards of Graduate Diploma (including the total 
number of students who admitted to the course, total enrollment in each subject and total of micro credentials) 

Overall, 285 students were admitted to the course. There are a total of 106 students (Appendix 4) who have 
completed the Graduate Diploma in Protected Cropping, with 31 of them completed the Master of Science 
degree (Greenhouse Horticulture major). Two students have graduated at certificate level to date. The number 
of students who enrolled in each respective subject are summarised in Table 5. To date, 140 students have 
completed one subject in protected cropping, which will allow them to receive a micro credential in protected 
cropping (Appendix 4). 

Table 5. Subject enrolments and successful completions 

 Subject Name Total number of students enrolled 
from Summer 2020-Autumn 2024 

HORT 7001 Advanced Greenhouse Technology 180 

HORT 7006 Plant Climate Interactions 186 

HORT 7002 Greenhouse Control Systems 200 

HORT 7003 Greenhouse Crop Production 221 

 

2. Feedback from industry partners 

Please refer to Appendix 12. 

3. Scholarships and internships (Number of students receiving industry scholarships and participating in 
internships) 

A) Scholarships 

Throughout this project, 19 students have been awarded with industry funded scholarships, with 11 scholarships 
to be awarded soon. 

 



Hort Innovation – Final Report 190: LP18000 Emerging Leaders in Protected Cropping 
 

9 
 

Table 6. Scholarships provided by industry partners 

Company Number of 
scholarships provided 

AIS Greenworks/ICI Industries 3 

Costa Group 4 

Flavorite Group 4 

Lynch Group 3 

Perfection Fresh 4 

Enza Zaden 2 

GreenPlus 4 

Protected Cropping Australia 4 

Yara Australia 2 
 

 

B) Internships 

There has been strong interest from students enquiring about internships in every semester throughout the 
duration of the project. However, there have been practical difficulties such as accommodation and transport in 
the geographic locations that internships are on offer. Despite this, a total of 13 students have completed 
internships with industry partners. The number of completed internship are summarised in Table 7. 

Table 7. Internship completed at the industry partners’ facilities. 

Supporting Company Number of Internships hosted throughout the course of the project 
Flavorite Group 4 

Green Camel 5 
Southern Cross Produce Brisbane 2 

Perfection Fresh 1 
Costa Group 1 

With the processing of the scholarship and internship applications earlier in 2024, it is hoped that students 
selected for internships will have more time to prepare transport and accommodation to participate in 
internships over the summer university break. Negotiations on internship opportunities with industry partners 
for the 2024/25 summer break are ongoing. 

 

4. Development of Industry partnerships 

Up until Autumn 2024, new industry partnerships have been developed throughout this project, with internships 
being offered to students from Southern Cross Produce and Green Camel, as well as scholarships from Lynch 
Group, Enza Zaden, Yarra Australia, and GreenPlus Australia in addition to continued support from the original 
industry partners. Protected Cropping Australia have continued their support of the program by offering 
scholarships. 
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Monitoring and evaluation  
Report against the project M&E Plan 

1. To what extent has the project achieved its expected outcomes? 

What is the number of students who have been admitted to the course? How many students have enrolled in 
units? 

Issues associated with COVID19 lockdowns and state, and international border closures impacted the student 
numbers for this course in 2020 and 2021. However, there has been a substantial increase in the number of 
enrolments since the Spring intake of 2022, when the Australian borders reopened. The opening of both state 
and international borders post Covid19 restrictions has substantially increased student numbers in these 
programs. In Autumn Semester 2024 however, the number of students has decreased due to the strict new visa 
policy for international students (Table 8).  

Table 8. Subject enrolments and successful completions 

Subject 
code 

Subject name Sum
m

er 2020 

Autum
n 2021 

Spring 2021 

Autum
n 2022 

Spring 2022 

Autum
n 2023 

Spring 2023 

Autum
n 2024 

Spring 2024 

HORT 
7001 

Advanced 
Greenhouse 
Technology 

4  3  48  104  *69 

HORT 
7007 

Plant Climate 
Interactions 

1  11  43  103  *85 

HORT 
7002 

Greenhouse 
Control Systems 

 7  17  84  68  

HORT 
7003 

Greenhouse 
Crop Production 

 10  23  91  67  

  COVID restrictions  Australian borders open  

*Table 8 shows the number of successful completions of the four core protected cropping subjects except for 
the current semester (Spring 2024). Note these are updated numbers based on the student records held by 
Western Sydney University.  
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Figure 1. Number of student enrolment in protected cropping subjects (from Summer 2020-Autumn 2024) 

 
Figure 1 shows both the new and total number of students enrolled in the four core protected cropping subjects 
(Advanced Greenhouse Technology, Plant Climate Interactions, Greenhouse Control Systems, Greenhouse Crop 
Production) during each study semester, starting from Summer 2020 to Autumn 2024. The reported number of 
new students in Blue, refers to those who had their first enrollment in the course in that semester, whereas the 
total number of students in Orange, refers to the total students enrolled in the two core subjects available in 
each semester. The enrolments in research and business subjects are excluded from the presented data. It is 
noted that industry professionals and most students seeking to get into the protected cropping workforce are 
selecting the four core cropping subjects.  

How many students have completed the various credentials offered within the course? 

Throughout the course of this project, a total of 106 students have completed the Graduate Diploma in 
Protected Cropping subjects and 140 students have completed one subject in protected cropping, which will 
allow them to receive a micro credential in protected cropping (Appendix 4).  

Achievement of revised project enrolment and completion targets for semester 1 2024. (Target number of 
graduates: a further 14 based on a graduation rate of 40% and Completion of micro credentials: a further 15  

Overall, excellent progress has been made in relation to the revised project enrolment and completion targets. 
The revised project target is achieved for semester 1 2024.  

Some of these students have commenced their work in horticulture and many others are looking for graduate 
jobs or other relevant industry opportunities. 

How many locations have been used for on-site workshops? 

Throughout the duration of the project, the onsite workshops have been held on the Hawkesbury campus of 
WSU.  

What is the take up by students and industry of internships? 

There has been strong interest from students enquiring about internships in every semester throughout the 
course of the project. However, there have been practical difficulties such as accommodation and transport. 
Despite this, a total of 13 students have completed internships with industry partners.  
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To what extent has the recruitment strategy been successful? 

Recruitment of students into the MSc program to this course has been very successful, especially overseas 
students. An intensive recruitment strategy supported by advertising in industry journals including Vegetables 
Australia, Berries Journal, Flowers, HFF magazine, Soilless has been started since 2023 and maintained until the 
end of the project in 2024. Additionally, in 2024, Australian Tree Crop Magazine has been added to expand our 
recruitment strategy. Furthermore, WSU has had a booth at the PCA conference in 2019, 2022 and 2023 to 
inform industry participants of course offerings and to build relationships in the industry. The project leader and 
a representative of project team also attended Hort Connections in Adelaide in June 2023 and in Melbourne in 
June 2024, respectively. Please refer to appendix 13 on some examples. 

To what extent has there been development of additional industry partnerships. 

New industry partnerships have been developed throughout the course of this project with internships being 
offered to students from Southern Cross Produce, Green Camel, and scholarships from Lynch Group, Enza Zaden, 
Yarra Australia, and GreenPlus Australia in addition to continued support from the original industry partners. 
Protected Cropping Australia have continued their support of the program by offering scholarships. 

 

2. How relevant was the project to the needs of intended beneficiaries? How relevant was 
the course as perceived by;  
(a) Participating students 

Students have found the courses relevant to their needs, and many students applied for scholarships and 
summer internships to increase their knowledge and skills in the industry. 

(b) Industry partners  

There has been strong engagement with the industry partners throughout this project in terms of support on 
the PRG, funding of scholarships and offering internships for the students in the Graduate Diploma and Master 
of Science courses. In addition to scholarships and internships, there has been significant interaction with 
industry experts providing lectures and tutorials in subjects within the course. One of the participating students 
became a director of Southern Cross Produce Brisbane, which is now a new industry partner.  

(c) Protected cropping industry employers 

Protected cropping industry employers are very interested in getting their staff members trained in the Hort 
Innovation funded protected cropping courses. One of the good examples is that Green Camel has two current 
staff members (General Manager and Assistant Grower) from our courses. We have received positive feedback 
from internship providers on the knowledge and skills of the interns. 

Please see Appendix 12 for Formal Student Feedback to Unit (SFU), Student Feedback to Teaching (SFT), 
feedback from graduated students and industry partners, course review input from industry and university 
experts.  

 

3. How well have intended beneficiaries been engaged in the project?  
What engagement has there been with the industry about this project? 

The increase in supporting commercial partners throughout this project shows significant engagement and 
support from the horticultural industry. 

Please refer to Appendix 11 on the industry engagement activities. 

Did every company engage in the project via the Project Reference Group? 

There has been involvement from the foundation partners as members of the PRG since 2019, except for one 
partner. A new partner Lynch Group was added to the PRG with approval from the current PRG members on 23 
June 2023. 

Student feedback, through formal and informal course feedback mechanisms. 

Student feedback comes from optional course feedback at the end of semester’s courses each year (those formal 
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university students’ feedback can be obtained upon request through WSU Student Service). Some detailed 
examples of student feedback are shown in Appendix 12. 

Student feedback is our most valuable tool to assess the impact of our work. It looks beyond the grades that a 
cohort may achieve, which tells us that the subject level of difficulty is pitched correctly and that the assessments 
are well designed. Instead. It gives us a true insight into the value of the learning experience and the impact on 
the individual. When building a new education offering, it is one thing to collect information and make facilities 
available. It is wholly another to teach someone beyond the point of exposure to new knowledge, and into a 
deeper understanding, where they can apply what they know, stand confident in their abilities and become an 
industry leader.  

What opportunities were afforded to students to demonstrate leadership in the industry? 

WSU have encouraged students to participate in industry conferences and have set assessment tasks which can 
be used as articles in industry publications. Past students have demonstrated strong leadership in the industry, 
with one student receiving PCA’s young grower of the year award, and an award from the organic industry in 
2022. Another student, Olumuyiwa Elliott, participated in the student presentations at the PCA conference and 
International Student Summit (ISS) hosted by Tokyo University of Agriculture in 2022. Elliott won the First Prize 
for his Research Presentation as a Master of Science (Greenhouse Horticulture) student representing Western 
Sydney University in 2023. He also received the RodTallis award from The International Plant Propagation 
Society, Australia region, for his Master of Science research in the same year. Furthermore, Elliott was named 
the 2023 Young Horticultural Leader by the Nursery and Garden Industry Victoria, and received the 2023 Industry 
Development award from Protected Cropping Australia.   

See Appendix 13 on student publications and Appendices 9 and 12 on student presentations.  

 

4. What efforts did the project make to improve efficiency?  
How are the funds used efficiently for personnel and teaching? 

Guest lecturers 

Most of the guest lecturers are either industry experts or academic staff members of WSU in this project. We 
only paid three guest lecturers out of eight industry experts to contribute to the classes.  

Course promotions on site and online 

The courses were heavily promoted at Protected Cropping Australia Conference in 2019 and 2022 and Hort 
Connections 2024. WSU was conference partner and had a booth at each of the conferences to promote our 
course and research work. See Appendix 11 for more details.  

Paid advertising in two industry publications (Soilless Australia and HFF Newsletter) had occurred throughout 
the duration of the project supplemented with the course promotional articles. Moreover, the continuing 
advertising strategy encompassing the horticultural sectors that utilise protected cultivation, featuring in a range 
of industry publications developed for 2023, has been extended until the end of the project in 2024. Refer to 
Appendix 13 for more details.  

In-kind contributions 

Throughout the workshops held so far, we were pleased to welcome contributions from Syngenta, Priva, ICI 
industries (Greenworks), Protected Cropping Australia, Green Camel, Graeme Smith Consulting, GreenPlus, 
Genesis Horticultural Solutions and Department of Agriculture and Fisheries Queensland who provided lectures 
and tutorials to the students. 

University funded lecturers 

The cost of the lecturers (Dr Michelle Mak, Dr Jayakumar Bose, Dr Robert Sharwood, Prof. Zhonghua Chen, Dr 
Jing He from School of Science, and two lecturers from School of Business) for these subjects is met by the 
university as part of the LP18000. Support for these lecturers in terms of subject development, tutorials and 
marking are funded by this project. 
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Delivery of a flexible course 

All the subjects for this course have been developed and have been refined following each delivery. The high 
enrolment of students in the course has significantly increased the workload of the teaching and administration 
staff, however the high quality of course delivery has been maintained. The quality of the course has been 
recognised by The Australian Society of Plant Scientists with the award of their Education and Outreach award 
in December 2023 (Appendix 3). The teaching team was also awarded the Western Sydney University Team 
Teaching excellence award and teaching award from Australian Institute of Horticulture (See Appendix 3). The 
teaching was delivered online and onsite for domestic and international students studying those core protected 
cropping subjects. This is reflected in the excellent student feedback of the course (Appendix 12).  

Suggested continuous improvement opportunities for improvement and future development of the course in 
response to the Key Evaluation Questions 

Refinement of the course materials to respond to changes and technology within the protected cropping 
industry, development of on-farm intensive workshop towards micro-credentials for employees of protected 
cropping companies, and potential offering of modified version of the courses through the WSU Indian and 
Indonesia Campuses in 2025-2026 to sustain the courses and attract international talent to the Australian 
horticultural industry. 

 

Issues and Risks 
Although the project was affected by COVID lockdowns and international border closure, causing low student 
numbers in 2020 and 2021. From 2022 to 2024, students’ numbers progressively increased and exceeded all 
targets.  

Recommendations  
Some of the approaches from this course are relevant for any future courses in protected cropping:  

• Part time/flexible delivery and online to fit in with busy work schedules. 
• Small units or modules can build to a formal qualification or stand alone. 
• Support of Industry through scholarships and internships. 
• A combination of theoretical knowledge and practical skills. 

Some constraints which this university-based model has encountered are: 

• University entrance requirements into undergraduate or postgraduate programs mean that many 
people in the industry are unable to enrol.  

• The high cost of university education. For most of the duration of this program Fee-help was unavailable 
for domestic students until 2024, making this masterclass program very expensive.  

• More support from industry to develop graduates with suitable job-ready skills. 

This course did not attract large number of domestic students, and less participants from the industry. This is 
consistent with the poor take-up of Vocational Education and Training (VET) courses in protected cropping. 
Although there are 3 current vocational training packages, Certificate II, III and IV in Protected Horticulture, only 
Certificate III has a single registered training organization (RTO) approved to deliver this qualification (National 
register of vocational education and training 2024). Data from the National Centre for Vocational Education 
Research (NCVER 2024) indicates that there are no current enrolments in these courses and no course 
completion from 2018 to 2022. Students in the Diploma of Production Horticulture (the only relevant AQF 5 
qualification for this sector) are scarce with only one VET RTO registered to deliver this qualification, and NCVER 
2024 indicating no course completions nationally over the most recent years reported (2021 and 2022).  

Another education model which bears consideration are extension courses offered by government and industry 
bodies. These are usually a few hours or a single day and are focused on very specific issues. These types of 
education courses can be on site or delivered remotely. The take-up of PCA webinars recently is good example 
of this model in action. Growers can also take the opportunities offered overseas such as Indoor Science Ag Café 
and from Hort Americas.  

Given the constraints of time and money which seem to be inhibiting the take up of specialist horticultural 
education it is time to consider short, focused courses delivered across 1 or 2 days on specific topics. This might 
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be a viable model to investigate and then formalise the qualifications into an educational portfolio which could 
be recognized by VET and/or universities towards more formal qualifications via advanced standing into 
university courses, or recognition of prior learning (RPL) for VET courses.  

Future directions for the protected cropping courses 

1. This course has proven to be a flagship and highly successful course that will be continued to be 
delivered by Western Sydney University. Based on student enrolments, this course is now self-
sustaining.  

2. The course materials will be continually updated for relevance and to cater to the current trends in the 
horticultural industry. 

3. The strong partnerships with industry will be maintained to support student learning, scholarships and 
internships. 

4. A continued and targeted approach will be employed to match interested students to internship 
opportunities with excellent partnerships between Australia horticultural sector, Hort Innovation and 
WSU. 

5. Scholarships will be awarded to high achieving students based on academic success within their 
candidature.  

6. To entice more domestic students to undertake the protected cropping courses, FEE-HELP needs to be 
continued beyond 2024.  

Refereed scientific publications  
Many students in the LP18000 project have been involved in the research work as part of their Industry Project 
and MSc Research Project. The research results were included in their assignments and were also disseminated 
in the following publications. Hort Innovation and industry supported LP18000 project is acknowledged in these 
publications. 

 

Samaranayake, P., Liang, W., Chen, Z.H., Tissue, D., Lan, Y.C., 2020. Sustainable protected cropping: A case study 
of seasonal impacts on greenhouse energy consumption during capsicum production. Energies 13(17), p.4468. 

He, X., Chavan, S.G., Hamoui, Z., Maier, C., Ghannoum, O., Chen, Z.H., Tissue, D.T., Cazzonelli, C.I., 2022. Smart 
glass film reduced ascorbic acid in red and orange capsicum fruit cultivars without impacting shelf life. Plants 
11(7), p.985. 

Lin, T., Goldsworthy, M., Chavan, S., Liang, W., Maier, C., Ghannoum, O., Cazzonelli, C.I., Tissue, D.T., Lan, Y.C., 
Sethuvenkatraman, S., Lin, H., 2022. A novel cover material improves cooling energy and fertigation efficiency 
for glasshouse eggplant production. Energy 251, p.123871. 

Rasouli, F., Babla, M., Li, L., Liang, W., Yong, M.T., Ahmed, T., Tissue, D., Huda, S., Chen, Z.H., 2022. Physiological 
and Yield Performance Is Partially Linked to Water Use Efficiency of Eggplant Genotypes in a High-Tech 
Glasshouse. Horticulturae 9(1), p.19. 

He, X., Solis, C.A., Chavan, S.G., Maier, C., Wang, Y., Liang, W., Klause, N., Ghannoum, O., Cazzonelli, C.I., Tissue, 
D.T., Chen, Z.H., 2023. Novel transcriptome networks are associated with adaptation of capsicum fruit 
development to a light-blocking glasshouse film. Frontiers in Plant Science 14, p.1280314. 

Maier, C.R., Chavan, S.G., Klause, N., Liang, W., Cazzonelli, C.I., Ghannoum, O., Chen, Z.H., Tissue, D.T., 2023. 
Light blocking film in a glasshouse impacts Capsicum annuum L. yield differentially across planting season. 
Frontiers in Plant Science 14, p.1277037. 

Sharma, S., Fang, G., Chen, Z.H., Obst, O., Tissue, D., Zou, J.J., Liang, W., 2023. Capsicum Flower Identification for 
Robotic Pollination in Greenhouses. In: 2023 International Conference on Machine Learning and Cybernetics 
(ICMLC). IEEE, pp. 520-527. 

Sonali, Huda, S., Jayasena, V., Ahmed, T., Chen, Z.H., 2023. Potassium transport and use efficiency for sustainable 
fertigation in protected cropping. Journal of Sustainable Agriculture and Environment 2(3), pp.346-356. 

Islam, M.M., He, J., Yong, M., Babla, M., Liang, W., Li, L., Bose, J., Donovan-Mak, M., Huda, S., Tissue, D., Ahmed, 
T., 2024. Reduced fertigation input sustains yield and physiological performance for improved economic returns 
and cleaner production of greenhouse eggplant. Scientia Horticulturae, 331, p.113097. 
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Lin, T., Maier, C.R., Liang, W., Klause, N., He, J., Tissue, D.T., Lan, Y.C., Sethuvenkatraman, S., Goldsworthy, M. 
and Chen, Z.H., 2024. A light-blocking greenhouse film differentially impacts climate control energy use and 
capsicum production. Frontiers in Energy Research 12, p.1360536. 
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Intellectual property  
 

This program developed new IP through the development of a course that meets Australian industry needs. The 
content was developed in partnership with Hort Innovation, with ownership based on Commercialisation under 
Clause 16.1 (b) of the Research Agreement Frontiers terms. Project IP developed in this project is assigned to 
Western Sydney University after a five-year co-investment period. This discussion will occur after 30 June 2024 
between Hort Innovation and Western Sydney University. An IP Register has been maintained during the life of 
the investment and updated annually. See Appendix 15 for more details.  
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Appendices 
Appendix 1. Academic and Professional team members for Protected Cropping Courses 

        Lecturers of the Protected Cropping Courses 

      

 

 

 

 

 

 

 

 

 

 



Appendix 2. Examples of course structures and materials 

i) Layout of student learning platform (vUWS) 

 

(ii) Example of the subject topics and contents

(iii) Student assessment tasks 

  



Appendix 3. Three awards received by the LP18000 project team in promoting Australian horticulture 

i) Award of Merit for the LP18000 project team in promoting Australian horticulture 

 

 



ii) Education and outreach award for Professor Zhonghua Chen 

 

 



iii) WSU Staff Excellence Award for the teaching team of Protected Cropping Masterclass (Professor Zhonghua 
Chen, Professor Oula Ghannoum, Dr Robert Sharwood, Dr Jayakumar Bose, Dr Michelle Mak, Mr David Randall, 
Dr Jing He)  

  



Appendix 4. Students identifying numbers of the various graduates 

i) 106 Graduates (Graduate Diploma and Master of Science degree)  

List of students identifying numbers of the 75 students who completed the Graduate Diploma 

Student ID 

22031706 22057809 22076753 22055601 22031860 22085204 

22027144 22060843 22076996 22057612 20684206 22088826 

22048378 22060853 22081107 22057618 22056605 22092112 

22047825 22061022 22085874 22060218 22056150 22092336 

22047823 22061035 22039860 22060334 22056772 22092909 

22040208 22068768 22050326 22060733 22070165 22094326 

22054546 22068995 22060439 22080685 22076029 22101278 

22023779 22070144 22074372 22080959 22058019 22106322 

22049717 22070242 22074787 22082876 22068226 22108125 

22050319 22074616 22032991 22085868 22069852 22109853 

22050930 22075226 22083846 22057402 22075777 22094090 

22052016 22075562 22055999 22060875 22078328 22107652 

22055084  22032443 22075522   

 

List of students identifying numbers of another 31 students who continued and completed the Master of Science 
in Greenhouse Horticulture major 

Student ID 

19827588 22023468 22028073 22041175 

20214614 22032128 22032022 22046242 

20256151 22032470 22048221 22040072 

20486118 22032988 22050290 22048782 

20498085 22040195 22050673 20077538 

20550471 22041239 22051052 22034291 

20562478 18080995 22051214 22040982 

20788520 22027817 22034264  

 

ii) Graduate certificate recipients 

Student ID 

20665294 

20312842 

 

 

 

 

 

 

 



iii) Completion of micro credentials: 140 students. All these students have completed at least one of the 

protected cropping subjects and associated workshop. 

Student ID 

19235673 22078623 22055384 22119168 22101440 22049998 

22078641 22023981 22047947 22121076 22094716 22053005 

22093778 22031891 22050900 22122027 18975198 22051018 

22057739 22046585 22069695 22134283 20019307 20789060 

22075182 22076689 22043984 22134439 20027735 22077388 

22098150 22093800 22077632 22134832 20027849 22081082 

20659918 22076039 22055271 22135770 20028868 22060616 

20644231 22108787 20473176 22136380 20029294 20437679 

20662745 22107358 20641418 22136731 20195801 20485102 

20582991 18006331 22027551 22145485 20434625 20241285 

22031517 20258418 22047634 19584124 20436533 20446563 

22044587 20317850 22050233 19994778 20449982 22078054 

20789813 20655105 22060080 22081126 20473248 22083326 

22048401 20679343 22103987 22107533 20636412 22032347 

22032131 22023204 22081116 22109719 20599847 22073863 

20792826 22024748 22076611 22119307 20278944 22077888 

22050926 20655831 22105123 22122019 20092968 22028081 

22027174 22032969 22107087 22132706 20750666 22050890 

22052439 22024017 22107102 22134267 22048041 22022346 

22051124 20310774 22113607 22134637 22048678 22040435 

22077827 20289137 22113621 22136891 22050502 22108927 

22073946 22047938 22114097 20256500 22054181 22080585 

22074811 22051234 22115509 22023857 22047916 22053689 

22024675 22041078     

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 5. Student Cohort Growth from 2020-2024 

 

  

Appendix X: Student Cohort Growth 

  
Student Cohort: 2019 and some of the original teaching team 

 
Student Cohort: Spring 2021 

 
Student Cohort: Spring 2022 

 
Student Cohort: Autumn 2023 

 
Student Cohort: Autumn 2024 



Appendix 6. Students’ workshops from 2020-2024 (guest speakers invited) 

 

 

 

  



Appendix 7. Face-to-face on campus workshop schedule examples 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Appendix 8. Course activities 

(i) Farm tours 

 

 

 



(ii) Student hands-on learning in greenhouse, laboratory, and computer lab settings 

 

 

  



Appendix 9. Students’ assessments examples 

(i) Example of student assessment: Developing science communication through a mock methods paper 

 

 

 

 

 

 



(ii) Example of student slide presentation directly to industry client: Genesis Horticultural Solutions. 

 

 



(iii) Example Student Assessment Task: PC Technology Investigative Report 

 

 

 

 

 



(iv) Example Student Assessment Task: Agricultural Biotechnology 2022 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Appendix 10. Allocation of project team members to be the primary contact of the industry partner. 

Industry partners Industry partners WSU contact 

Flavorite (Foundation partner) Protected Cropping Australia 
(Foundation partner) 

Dr Michelle Mak 

Perfection Fresh (Foundation 
partner) 

Hydroponic Farmers Federation 
(Supporting partner) 

Dr Robert Sharwood 

Costa Group (Foundation 
partner) 

Priva Oceania (Supporting 
partner) 

Dr Jay Bose 

Green Plus (new partner) 

 

Enza Zaden (new partner) 

Yarra Australia (new partner) 

Prof. Zhonghua Chen 

AIS Greenworks (Foundation 
partner) 

Syngenta Australia (Supporting 
partner) 

Prof David Tissue 

Lynch Group Australia (new 
partner) 

Green Camel (new partner) Prof. Yi-Chen Lan 

Southern Cross Produce Brisbane 
(new partner) 

OptiFarm (new partner) A/Prof. Oula Ghannoum 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



Appendix 11. Industry engagement activities 

(i) Some examples from Conferences  

Hort Connections 2021 conference 25-28th October 2021 

A representative Dr Michele Mak of the project team attended Hort Connections 2021 conference in Brisbane 
in June 2021 to promote the course offerings. 

 

Protected Cropping Australia Conference 28-31 March 2022 

Western Sydney University (WSU) had a strong presence at the Protected Cropping Australia (PCA) conference 
held at Coffs Harbour. WSU had an important presence in the trade section of the conference as well as in the 
presentations. There are a total 4 short student talks and 6 conference session presentations from WSU students 
and staff members. The trade stand was used for promotion of the protected cropping courses and received 
significant interest from the industry. Project member Professor Yi-Chen Lan (Pro Vice Chancellor, Global 
Development) was discussing with conference attendees at the WSU booth about the protected cropping 
courses and student research projects (left). Project member Dr Michelle Mak gave an insightful talk on the 
opportunities and challenges around education and training for the protected cropping industry (right). 

 

 

 

 

 

 

 

 

 

                       



One of our current students and scholarship recipients Andrew McIlwain (Graduate Diploma in Protected 
Cropping) was awarded Young Grower of the Year 2022 (left). One of the Scholarship recipients Olumuyiwa 
Elliott was presenting his research work at the PCA 2022 conference. He has graduated from Graduate Diploma 
in Protected Cropping and is currently studying the Master of Science – Greenhouse Horticulture major (right). 

  

 

 

 

 

 

 

 

 

Hort Connections 2024 

The course is promoted in the Hort Connections 2024 Conference in Melbourne in June. 

  

  

 

 

 

 

 

 

 



(ii) Industry representatives and growers’ visit to Western Sydney University (WSU) 

Hosting industry visitors from Coffs Harbour and surrounding to WSU 

On the 30th of May 2024, WSU hosted a group of growers and agronomists from Coffs Harbour and surrounding, 
by introducing them on the National Vegetable Protected Cropping Centre (NVPCC), the research going on in 
there, as well as promoting the protected cropping course to encourage them to send their employees to study 
the course. 

 

 

 

 

 

 

 

 

(iii) Engagement with Project Group Reference members (PRG) 

The PRG is comprised of WSU project team members, Horticulture industry representatives and a Hort 
Innovation representative. WSU will work with Hort Innovation in the identification and engagement of PRG 
members to ensure appropriate cross-industry representation and expertise. Members of the team heavily 
involved in the practical aspects of the delivery of the program will not be responsible for reviewing their own 
work. The roles of the PRG were to:  

• review and comment on courses, progress and outputs; 
• approve communication strategy and make announcements; 
• review recommendations from teaching, training and technical team; 
• review and approve scholarship and internships recipients and 
• review, approve and submit progress reports to the HIA 
 
Throughout the course of the project, the project team has regularly reported to Hort Innovation and the key 
industry partners. These are achieved through PRG meetings (twice a year), email communications, zoom 
meetings for interviewing scholarship and internship application from the students who are enrolled in the 
courses. By far, the six-monthly PRG meetings have been held for 10 times: 

• 1st PRG meeting held on 12 December 2019 

• June 2020 

• May 2021 

• August 2021 

• December 2021 

• September 2022 

• December 2022 

• June 2023 

• December 2023 

• May 2024 

  



Appendix 12. Feedback from industry partners, students, graduates, and independent panels 

(i) Feedback by Independent Panels, industry partners/representatives, and horticulture experts on the course 
and course materials 

In 2022, four course subjects; Advanced Greenhouse Technology (HORT7001), Greenhouse Control Systems 
(HORT7002), Greenhouse Crop Production (HORT7003) and Plant-Climate Interactions in Controlled 
Environment (HORT7006) and their respective workshops were reviewed and highly commended by two 
independent reviews. Firstly, by a panel of Horticulture experts from Wageningen University of Research, 
University of Adelaide, Western Sydney University, and industry leaders, organised by WSU School of Science 
and secondly by RM Consulting Group Pty Ltd, organised by Hort Innovation Australia. The response or 
evaluation proforma has covered 3 main scopes: learning outcomes (considering the scope, specificity and 
applicability), learning modules (range of concepts presented and their relevance to the industry), and course 
materials (in terms of the way that learning in these subjects is approached) of the four course subjects.  

“There has been significant investment to date to design and deliver specific protected cropping units for the 
Masterclass (Graduate Diploma), and related Graduate Certificate and Master of Science. It was generally agreed 
by those interviewed that the Masterclass is a technically strong course that is delivered well. The original drivers 
for development of this course remain. A targeted, technical course developed for the Australian context is still 
required now, more than ever, to upskill existing employees and promote careers in horticulture.”  - RMCG Final 
report: Mid-term evaluation of LP18000 – Educating emerging leaders for Australian protected cropping 2022 

“I think the strong points are the modular character of the program, different levels of education (i.e. simple 
messages, lectures, practical seminars, industry involvement, scientific reading), different forms of education (i.e. 
pods/short films, classical lectures, practical exercises, learn to make scientific studies), and most aspects of 
greenhouse production are covered”- Dr Silke Hemming, Wageningen University of Research 
 
“……the plant-climate unit gives a good baseline of science knowledge (though need to add root environment) 
which provides the context behind controlled environments……The suite of tech and the concept of managed 
environments would be appropriate as the course starting point, then enabling the base scientific principles to 
be identified. Then, the real world of crop production and the associated control and decision support systems 
are addressed.” -Jeremy Badgery-Parker, University of Adelaide 
 
“Greenhouse control systems: it is good that students get an introduction to advanced control systems as there 
is probably not a course that provides this in the country. At the same time, students should understand 
that technologies are a set of tools. They are suitable and cost-effective in specific scenarios. 
Hopefully, not far in the future some of these tools will be cost-effective for smaller-scale 
business too.” 
“The industry projects are a great opportunity for students to integrate concepts, search for 
additional information and present possible solutions as in a real case scenario. It is a critical 
component of the program.” -Dr. Elio Jovicich, Department of Agriculture and Fisheries (DAF), Queensland  
 
“In short, I'm really pleased to see how forward looking the program is. Where I see the industry heading in the 
future is more towards climate smart design of structures and a greater consideration of the chosen location. I 
also see the emerging potential of light spectrum manipulation as a key component. We will soon have a colour 
conversion climate screen which we expect to greatly increase the utilisation of spectrum shifting smart 
materials. 
Modules 4, 6 and 9 of Hort7001, module 10 of 7002, and perhaps most relevantly module 3 and 9 of 7006 have 
the potential to cover the above themes. I assume at least module 9 of 7006 involves the Future Food CRC project 
in the NVPCC? As the supplier of one of the films, I am of course eager for our future industry researchers to be 
well versed in this” -Chris Wilkins, member of The Protected Cropping Association's Committee for Education 
and Training 
 
In addition, feedback from industry representatives during their visits to WSU and meeting with the project team 
members are included: 

“The growers love it when they can talk ‘farmer’ talk and you certainly did that well when they asked their 
questions. Also big thanks to Michelle. You’re a great advocate for the industry and the growers spoke very highly 
of you on the bus trip home. It’s also great to see some work being done in the low-tech setting which remains 



the predominant structure type on the North Coast (and Aus in general I imagine).”- North Coast Local Land 
Services 
 
“…thank you for always being so accommodating of our students, industry and growers. 
We are so lucky to have such dedicated and passionate people in our industry.” - Local Land Services Greater 
Sydney 
 
(ii) Feedback from graduates 
 
About the relevance and applicability of the course materials 
 
Overall, 100% positive feedback is obtained indicating that the content of the course materials is relevant and 
applicable to ensure a future career in the protected cropping industry among our graduates of this course.  
 
“……the knowledge and strength gained from this course has a lot of benefits especially for myself……”  -name 
withheld 
 
“……The course is job-oriented, ideal for students who wants to do a career in Horticulture, a lot of hands-on 
experiences throughout the course and useful skills related to greenhouse. The course is also research focused 
and very informative for students to conduct their research……” -name withheld 
 
“Yes, the course materials are relevant. Concerning the population growth that causing famine or hunger, there 
is a need to maximise production in small area. The good thing about this course is that the course allows me to 
learn about the techniques from Australia and gain something from there and the knowledge I gained can be 
applied to help my home country” -name withheld 
 
“……The course teaches me about the actual science behind the application such as studying the climate, 
maintaining temperatures in greenhouse etc., and they are all beneficial for me” -name withheld 
 
Three good examples of graduated student success and their feedback are being utilised in the 2023-2024 
advertising strategy 
 
“Studying at WSU allowed me to understand, interpret and apply the theoretical knowledge of crop cultivation 
into everyday practical applications in my glasshouse” -Andrew McIlwain | General Manager – Operations Green 
Camel 

“My journey started in 2019 as a non-award student in protected cropping and the invaluable lessons gained 
influenced my decision to proceed into the Graduate Diploma program in 2020. Asides the opportunity of working 
hands-on in a state-of-the art facility and the privilege of having both industry experts & distinguished academics 
impart knowledge, I was excited by the real time competence it afforded me to apply my learnings and excel in 
my everyday work. These new skills I gained, the added qualification, & expertise were a perfect springboard in 
propelling my promotion at work and helping me deliver next level solutions to key clients in the industry.  I knew 
where I started and appreciate how much my scope of knowledge has broadened hence, the reason why I 
continued to pursue a Master of Science specializing in Greenhouse Horticulture in 2021. Indeed, studying at WSU 
remains one of the best decisions of my academic and professional career. WSU would no doubt challenge you 
but equally open your mind beyond what’s obtainable. I would in less than a heartbeat recommend students, 
industry professionals and employers to enroll in an industry focused programs such the protected cropping at 
WSU” -Elliott Akintola | Agronomist and Category Manager – Plant Health and Protection Garden City Plastics 

“From this course I gained deep understanding of how crops are produced in controlled environments which I 
now apply in my job”-Mamta Khadka | Assistant Grower - Green Camel  
 
 
 
 
 
 



(iii) Examples of current student feedbacks (collected during the end of each subject delivery) 
 
(A) Feedbacks from our Summer 2020-21 subject deliveries 

Protected Cropping Plant-Climate Interactions 

“Hi Oula, I would like to express my gratitude for your support in the just concluded Unit. Your patience, 
accessibility, and effort you put into ensuring that I understood the concepts and all that was required of me 
during the unit study was incredible. I am grateful for the opportunity to have been taught by you. Indeed, I got 
more than I expected from the study and the knowledge I have gained has further equipped me to help my clients 
and industry achieve better desired outcomes. I look forward to our paths crossing again in the future. In the 
meantime, stay safe. Best regards,” -Student name withheld – Industry allied trade employee 

Industry Project 

“Hi Michelle, Thank you as always for your support. This is no doubt going to be a challenging time for me, 
especially with an "out of comfort zone" project. I am ready to learn and will definitely rely on your expertise 
more than ever. I'm already committed to my course and these units, so there's no going back for me. I am not 
afraid to fail but I'm terrified of regretting that I never tried or gave it my all to succeed. I will follow up with “my 
client” today and give you an update ASAP. Thanks again. Regards,” -Student name withheld – Industry allied 
trade employee 

Advanced Greenhouse Technology 

“Hi Michelle, I have really enjoyed the unit, as this is my first real exposure to protected cropping, I have learnt a 
lot, you have been supportive, and I felt like I could always approach you with any questions or concerns that I 
may have about the topics or the unit. During the 2&1/2-day work shop you and David did a really good job 
considering the issues that came up with COVID-19, limited time and resources etc. although I felt a bit rush and 
stressed with the presentation but overall the unit is good and I have taken a lot of positive things from it.  Thank 
you for this semester,” -Student name withheld – Full-time Masters of Science student 

“Hi Michelle, Thanks for all your help this semester, I definitely got a lot out of the course and through my 
interactions with you and the other students. I've decided to defer this semester, as I'm looking down the jaws of 
a brutal few months with the project and know that second half of the year will be better for me in terms of 
timing. Thanks,” -Student name withheld – Protected cropping entrepreneur and future grower 

(B) Feedbacks from our Autumn 2021 deliveries 

Student Feedback on Course Delivery 

“Right now, I am actively applying for jobs in the industry. The knowledge achieved from this course will have a 
big impact when working in the industry, because whatever we learn is practically applied in all greenhouse 
industries.” - Student name withheld 

“This course has increased my interest and given me good insight about what one could expect working in a 
protected cropping sector.” - Student name withheld 

“My current job in allied trade is benefiting greatly from my studies and they are very happy to support my 
personal efforts to better know and service this industry.” - Student name withheld 

Student Feedback on Individual Subjects 

“The units are very well-structured and class sizes are small, making teacher to student ratio interaction very 
good. If you are coming from a non-agricultural background, the learning content is easy to grasp as the units 
are structured to ease you into the information and not overwhelm you from the start.” - Student name withheld 

“The online structure has made it much easier to balance work and life commitments around the studies. Not 



requiring regular attendance on campus has reduced time required for commuting. The weekly online tutorials 
are often scheduled to allow most students to be able to attend after work hours” - Student name withheld 

Industry Project Extended 

Hi Michelle, Thank you for your confirmation and support to get this task done. I am sincerely grateful for your 
feedback and encouragement. Best regards,” -Student name withheld – Industry allied trade employee 

“The industry project composite delivery method was perfect to fit into a fulltime and family work-life schedule. 
Having dedicated tutorial times that was flexible and set-in agreement with the supervisor, helped to make study 
easier. The one-on-one online sessions with the supervisor provided an opportunity to share ideas and get clarity 
on scheduled tasks. Another great positive was the structure of the unit which encouraged critical thinking, 
resourcefulness, and research skills of the student to be developed and professional skills especially 
communication and presentation skills sharpened. The unit also gave the opportunity to investigate an issue that 
is relevant within the industry hence, the need to reach out and consult industry stakeholders. It gave a sense of 
purpose and relevance that the outcome of the project is beneficial to at least start a conversation on a key issue 
within the industry. The aspect of evaluating sustainability with the eye of the United Nations Sustainable 
Development Goals within the project was the first time in the whole Graduate Diploma program that it was 
explored. The unit provided a great opportunity to examine the sustainability of the protected cropping industry. 
One minor drawback of the unit is the absence of colleagues doing the same unit that we could relate and share 
our challenges together. Overall, it was a great learning that are relevant to life and career both now and in the 
future.” -Student name withheld 

Work Integrated Learning (WIL)  

“It was a wide-ranging course that was rich in content, and there were many highlights. First was the research 
component – aside from the ability to utilise the latest technological tools and equipment for research, the course 
afforded the opportunity to investigate issues that are relevant and applicable in the industry.” - Student name 
withheld 

Teaching and Engagement 

“The teaching staff are very supportive in terms of making students aware of scholarships and internships, and 
helping the students apply for them,” - Student name withheld 

“Having all your lecturers accessible via emails, phone calls and zoom session along with the online materials 
and online communication with my fellow students has been excellent.” - Student name withheld 

 

 

 

 

 

 

 

 

 

 



(C) Examples of WSU formal feedback platforms (2023 deliveries) 

Student feedback to unit (SFU) 

HORT7001 Advanced greenhouse technology (Overall 100% satisfaction) 

 

 

 

 

 

 

 

 

 

 

 

HORT7002 Greenhouse control system (Overall 100% satisfaction) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



HORT7003 Greenhouse crop production (Overall 95% satisfaction) 

 

 

 

 

 

 

 

 

 

 

 

HORT7006 Plant-Climate Interactions in Controlled Environments (Overall 100% satisfaction) 

 

 

 

 

 



An Example of Student Feedback to Teaching (SFT) 

HORT7001 Advanced greenhouse technology 

 

 

  



Appendix 13. Course promotion strategies 

(i) WSU promotion of the Masterclass in Protected Cropping in cooperation with WSU’s office of Marketing and 
Communication 

• By optimised the WSU course page 
• Inbound/outbound campaign 
• Organic social strategy for promoting the course 
• Electronic Direct Marketing (eDM) campaign for those current students in a relevant pathway that may 

be interested in the course, and in additional to all our alumni 
• Print media ads and course brochures 
• Postgraduate information webinar for prospective students 
• Student support with the application and enrolment process 
• PCA conference 2019 to 2023 and Hort Connections 2022 to 2024 promotion on the PCA stand 
•   Postgraduate information webinars for international students and their parents 
 

(ii) Promotion of the course through paid advertising 

Soilless 
Australia 

HFF 
Newsletter 

Vegetables 
Australia 

Berry Journal Flowers 
Magazine 

Tree Crop 
Magazine 

Soilless 
Australia Vol 

2 2020 

HFF Newsletter 
June 2020 

AusVeg Weekly 
update 27th 
April 2021 

Australian Berries 
Journal Autumn 
2023 Edition 14 

Flowers 
Magazine Issue 

94 Jun-July 2023 

Tree Crop 
Magazine 
May-June 

2024 

Soilless 
Australia Vol 

3 2020 

HFF Newsletter 
October 2020 

AusVeg Autumn 
2023 

Australian Berries 
Journal Winter 
2023 Edition 15 

Flowers 
Magazine Issue 

95 Aug-Sep 
2023 

 

Soilless 
Australia Vol 

4 2020 

HFF Newsletter 
December 

2020 

AusVeg Winter 
2023 

Australian Berries 
Journal Summer 
2023 Edition 17 

Flowers 
Magazine Issue 

97 Dec-Jan 2024 

 

Soilless 
Australia Vol 

5 2020 

HFF Newsletter 
April 2021 

AusVeg Spring 
2023 

Australian Berries 
Journal Autumn 
2024 Edition 18 

Flowers 
Magazine Issue 
98 Feb-March 

2024 

 

Soilless 
Australia Vol 

6 2021 

HFF Newsletter 
June 2021 

AusVeg Summer 
2023 

Australian Berries 
Journal Winter 
2024 Edition 19 

Flowers 
Magazine Issue 

99 Apr-May 
2024 

 

Soilless 
Australia Vol 

7 2021 

HFF Newsletter 
September 

2021 

AusVeg Autumn 
2024 

 Flowers 
Magazine Issue 

200 Jun-July 
2024 

 

Soilless 
Australia Vol 

8 2021 

HFF Newsletter 
March 2023 

AusVeg Winter 
2024 

   



Soilless 
Australia Vol 

9 2021 

HFF Newsletter 
October 2023 

    

Soilless 
Australia Vol 

10 2022 

HFF Newsletter 
March 2024 

    

 HFF Newsletter 
June 2024 

    

 

(iii) Contact by email to protected cropping growers and allied industry organisations 

• 6th May 11, growers and the 4 Industry partner growers 
• 6th May 15, related allied industry companies 
• 20th May 50, follow up emails to people and companies who have expressed some interest in the 

course. 
• Graeme Smith (Graeme Smith Consulting) has agreed to email promotional material to his Australian 

database of 735 people involved in the protected cropping sector 
• Contact has been made with the Deans of the 16 other Australian Universities which have an agriculture 

school/faculty, with information to distribute to any interested students 
• TAFE NSW are planning to promote our course to its alumni who have a Diploma or advanced Diploma 

in Agriculture or Horticulture through its alumni network when it is fully operational 
 

(iv) Promotion of the course through the extensive 
network and social media of Hort Innovation 

The project courses have attracted extensive interest in 
multiple forums, helping to raise the profile of the 
courses and of Hort Innovation. A selection of instances 
include; 

• Soilless Australia  

o Volume 3- Spring 2019, p. 16 

o Volume 7- Winter 2021, p. 22 

• Vegetables Australia 

o Autumn 2020, p. 14 

• Undercover Newsletter 

o May 2021 

• Hortidaily 

o Wed 16th June 2021 

• Linkedin 

o Wed 3rd March 2021 (1,152 Views) 

• Facebook 

o Thu 24th June 2021 

 

 

 

 



(v) Strategic Exposure Articles 

WSU students’ publications in Soilless Australia and other articles in industry publications raising awareness of 
Western Sydney University’s protected cropping credentials across the horticultural industry  

• Soilless Australia: Student Research 

o Volume 2 – Autumn 2020, pp. 26-28 
o Volume 3 – Winter 2020, pp. 28-30 
o Volume 4 – Spring 2020, pp. 23-25 

• Soilless Australia: Project team member Michelle Mak joins the PCA Board of Directors 

o Volume 6 – Autumn 2021, p. 35 

• Soilless Australia: The project team wins the NSW Merit Award from the Australian Institute of 

Horticulture 

o Volume 7 – Winter 2021, p. 36 

• Undercover Newsletter: Prof. Chen and WSU recognized for crops from the advanced protected 

cropping system (NVPCC) 

o December 2020 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Industry Flyers 

 

 

 



 

 

 

 



 

 

 

 



Trade Magazine Advertising 

 

 

 

 



 

 



 

 



 

 



 



 

 



 



 

 



Strategic Exposure Articles and students’ publications 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



Media reports on our course 

 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 

 

 



 

 

 



 

 



Advertising within industry periodicals 

The industry publications targeted for this domestic advertising campaign are; 

• Soilless (Protected Cropping Australia) 

• HFF Newsletter (Hydroponic Farmers Federation)  

• Vegetables Australia (AusVeg) 

• Berry Journal 

• Flowers Magazine 

• Australian Tree Crop Magazine 

 
These periodicals cover all areas of protected horticulture where our course is relevant, with a slight 
bias to the production horticulture sector. 
The students who are participating are; 

Andrew McIlwain – General manager Operations from Green Camel, PCA young grower of the year 
2022 and Young Organic Leader award winner at the 2022 Australian Organic Industry Awards 
Mamta Khadka – Assistant grower from Green Camel with responsibilities for Integrated Pest 
Management 
Elliott Akintola Agronomist and category manager of plant health and protection from Garden City 
Plastics 
 
These are the advertising material for 2023-2024 

 
 

 

 



Examples of paid advertising within industry periodicals 

Soilless Australia (Volume 16 Spring 2023) 

     

 

 

 

 

 

 

 

 

 

 

 

 

HFF Newsletter (Volume 7, Issue 3, October 2023) 

  



Vegetables Australia (Autumn 2023) 

   

 

Berry Journal (Winter 2023, Edition 15) 

  

 



Flowers Magazine (Issue 98: Feb/Mar 2024) 

   

Australian Tree Crop Magazine (Apr/May 2024 Issue)  
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Appendix 14. Project Monitoring and Evaluation (M&E) Plan 
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