Academics-Industry Collaboration in
Programme Development and Delivery: A Case
Study Analysis

Abha Chitalia, Bashar Barmada, Guillermo Ramirez-Prado
Unitec New Zealand Limited, Auckland, 1025, New Zealand.
achitalia@unitec.ac.nz, bbarmada@unitec.ac.nz,

gprado@unitec.ac.nz

Abstract

This paper discusses the collaboration between academics and industry during the
development and delivery of an academic programme. The New Zealand Diploma in
Cybersecurity offered at Unitec New Zealand Limited is used as a case study, as there
was a need from the industry to develop such a programme to fill the skills gap in the
market. The collaboration started as early as the creation of the qualification document
by the national education authority. During the development of the programme, the
industry was consulted as a key stakeholder to provide feedback and input on the structure
and the content of the programme. During the delivery of the programme, industry
professionals took on different roles. They delivered some of the contents as guest
speakers or they delivered the entire course as a contractor with Unitec. They also played
a vital role in providing internships for the programme. Programme statistics show that
the collaboration between the academics and industry in the cybersecurity discipline is
successful for two main reasons; the number of applicants increases every semester, and
the high employability of the students while they are studying and after they graduate.

1 Introduction

With the widespread use of the high speed Internet, many businesses have taken the opportunities
to digitise their operations, varying from small local businesses, such as cafes and restaurants, to large
organisations such as banks and governments (Cohron et al., 2020). The Covid-19 pandemic has forced
us to use the internet for activities previously and primarily conducted face-to-face, such as teaching
and learning, health, recreation and many others.

Digitisation of business operations around the world has come with a cost, as they start to suffer
from different types of cyber attacks (New Zealand Government, 2021). These attacks become even
more common during the Covid-19 lockdowns (Nabe, n.d.). Some of the major cyber attacks that New



Zealand experienced in the past few years include the distributed denial of service (DDoS) attack on
the New Zealand stock exchange in 2020 (NZX, n.d.), the ransomware attack on the Waikato District
Health Board (DHB) in June 2021 (Akoorie, 2021), and the DDoS attack on ANZ bank in September
2021 (Kilpatrick, 2021). Such attacks put huge pressure on the cybersecurity industry to seek skilled
employees. In 2021, a discussion document from the New Zealand government on digital strategy
highlighted the importance of cybersecurity for NZ businesses and acknowledged the development of
skilled cybersecurity professionals for the market (New Zealand Government, 2021). On the other hand,
education providers are the main source to provide fresh graduates talents to the market. These reasons
have led the industry to collaborate with educational providers to produce qualified graduates equipped
with the right technical skills in the cybersecurity domain (Fortinet, 2022).

The collaboration between industry and academia to meet the skills shortage in the market and
conduct research is not new (D’Hooghe, 2017; Felderer & Garousi, 2020; Kilpatrick, 2021). Many
governments and educational providers initiate and drive such collaborations to develop educational
programmes that equip graduates with the needed skills in the industry. Examples of such collaboration
can be found in (Camacho & Alexandre, 2019). In New Zealand, the New Zealand Qualification
Authority (NZQA\) is a government agency that is responsible for creating the qualification framework
based on market needs. One such collaboration was of NZQA and IT Professionals New Zealand (ITP)
whose membership includes many IT organisations. ITP worked with NZQA National Qualifications
Services (NQS) to develop a level 6 diploma qualification in cybersecurity (NZQA, 2018). This diploma
includes industry-relevant knowledge and technical skills that prepare graduates for entry level jobs in
cybersecurity. It was listed on New Zealand Qualification Framework (NZQF) in October 2018. A
proposal for a programme of study leading towards this qualification can be developed by any NZ
accredited educational provider, which must then seek NZQA approval prior to the delivery. Unitec
New Zealand Limited was the first vocational educational institute in New Zealand to adopt this
qualification in 2019 and develop a programme of study.

The purpose of this research is to provide insight into the structured approach used for the New
Zealand Diploma in Cybersecurity (Level 6) programme development and course design at Unitec. It
illustrates how the curriculum mapping was achieved through the design of learning outcomes, delivery
methods and assessment methods that were aligned with graduate profile outcomes (GPOs). It also
describes how the industry was involved in the various stages of the programme development and
delivery. Higher education providers that are involved in programme development and course design
can benefit from this illustrative case study to help them achieve curriculum mapping, design courses
and involve industry in the process.

The rest of the paper is organised as follows; section 2 discusses the development and delivery of
the cybersecurity programme at Unitec with two main stages: pre-approval and post-approval. Section
3 concentrates on the industry involvement in the programme preparation process and delivery. Finally,
performance analysis and other factors that affect the programme during the delivery are discussed in
section 4.

2 Cybersecurity Programme Development and Delivery

The programme development and courses’ design of the cybersecurity diploma went through the
following two main stages: pre- and post-approval.

2.1 Stage 1: Pre-Approval

In early 2019, the School of Computing formulated the idea to develop a programme leading toward
the New Zealand Diploma in Cybersecurity (Level 6) qualification. A programme development team
was formed to develop the programme. The team included academic staff members who brought the



subject matter expertise, and an academic advisor who contributed with the required programme and
course development skills. They were responsible for developing the programme delivery structure and
the curriculum mapping of courses to GPOs to form a coherent programme of study. All these were
written into the programme document for NZQA submission.

The work started with unpacking the nine GPOs, categorised into six technical skills statements and
three core skills related statements (NZQA, 2018), to identify the knowledge, skills and attributes that
students are likely to develop by the end of their study (Lasrado & Kaul, 2021). The international
cybersecurity curriculum guidance from the Association for Computing Machinery (ACM) and
International Electrical and Electronic Engineering (IEEE) (ACM et al., 2017) were also reviewed for
content that could be adapted to the New Zealand context. The skills specified in the three core skills
GPOs are soft and transferable, and they are essential while working on any type of cyber project. It
was decided to integrate them across the different courses, instead of having a separate course (NZQA,
2020a). This top-down approach of starting with GPOs was essential to identifying content and writing
intended learning outcomes (ILOs) (Spronken-Smith et al., 2012).

While writing the ILOs, three components were considered — action verbs that represent the
performance expected from students, content that includes knowledge and skills to be demonstrated,
and context that includes the condition in which performance will be achieved (Moon, 2007; NZQA,
2020b). The NZQF diploma level 6 descriptor was used as a guide to select action verbs from Bloom’s
taxonomy framework(Bilon, 2019). The level 6 descriptor indicated the selection of action verbs from
the application and analysis stage of taxonomy (e.g., apply, assess, develop, analyse, compare)
(Kennedy, 2007). The number of ILOs was limited to 3 to 4 per course. Each course was set to be 15
credits, which is the norm for a semester long course at Unitec. While writing ILOs, thematic areas
were grouped, where possible, to avoid repetition and were expressed succinctly. The course outcome
statements were written as broad general statements that would indicate the content and direction of the
course. Table 1 shows an example of the network security course.

The first draft of the curriculum mapping included seven courses spread across one academic year:
6 taught courses, each worth 15 credits and a 30-credit project course with an internship component.
Some courses covered two or more GPOs (as shown in table 1), while other courses covered only one
(Spronken-Smith et al., 2012). The draft and the programme delivery structure were sent to various
stakeholders (i.e., computing teaching staff, graduates and external cybersecurity practitioners) for their
feedback and input, as shown in figure 1, which describes the pre-approval process. Based on the
feedback received, the content and the related ILOs were refined and improved.

The next task was to devise the delivery and assessment methods that would align with the ILOs of
each course (Spronken-Smith et al., 2012). To guide this selection, the team explored the advantages
and disadvantages of two delivery modes: face-to-face on campus and blended. It was decided to use a
blended mode as it provides students with some flexibility to learn at their own time and pace through
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Figure 1: The phases of the pre-approval stage



Graduate Profile Outcomes . , . .
- Analyse an IT environment’s technology stack from a security perspective

and identify issues that could impact organisational performance and
business risks. (Mapped to ILOs 1,2 and 3)

- Apply communication, information design, teamwork, personal, and
interpersonal skills, to enhance working effectiveness, efficiency, and
quality outcomes in a variety of situations in an organisational environment.
(Mapped to ILO 4)

Outcome Statement This course analyses different attacks that may target an organisation’s
network and the security mechanisms to protect the network against these
attacks.

Intended Learning 1. Analyse network protocols that are essential for organisation’s operations.

Outcomes 2. Assess different cybersecurity attacks on network services.

3. Analyse security mechanisms at different network layers to meet
organisation’s security requirements

4. Apply interpersonal skills to manage the network security efficiently.

Content - Network principles and reference models

- Network protocols that need security attentions

- Network attacks

- Network security mechanisms

- Cloud security

- Team management

Delivery methods - Online learning

- Group work/activities and discussion

- Laboratories

- Self-directed learning

- Flipped learning

- Work-integrated learning

Assessment methods - Test (assessing ILOs 1,2 and 3; weighting 30%)

- Assignment (assessing ILOs 2,3 and 4; weighting 70%)

Table 1: Example of curriculum mapping for network security course. It shows how outcome statement,

ILOs, content, delivery methods and assessment methods are aligned to GPOs

integration of online activities with face-to-face learning (Alammary et al., 2014), when compared to
face-to-face on campus, which is mainly restricted to lectures and tutorials (Biggs, 2003).

The action verbs used in the ILOs and the nature of the course guided the selection of the course
delivery and assessment methods. As an illustrative example of the above, one of the ILOs from the
cybersecurity management course is “Apply cybersecurity frameworks to assess cybersecurity risks in
an organisation to communicate the results to decision-makers”. This ILO utilises both theory and
application of knowledge:

e Delivery method: The action verb ‘apply’ requires that knowledge of the theory within a
course is learned and understood at a sufficient level by students to apply it in varying
contextual situations and communicate the findings. One way to ensure that students can
“apply” is to use flipped learning for delivering content and use scenario/case study
discussion and group discussion to apply their learning.

e Assessment method: The ILO naturally leads towards using a case study as an assessment
method. Given a case study of a real-world organisation with cybersecurity risks, students
will have to assess risks using the cybersecurity framework. Alternatively, students could
produce a case study assessing the cybersecurity risks for a selected organisation using the
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e cybersecurity framework. In both cases, they can present the findings in a written or oral
format (Lasrado & Kaul, 2021).

The above example demonstrates how delivery and assessment methods were selected and
constructively aligned with ILO. A similar process was followed for all the other courses.(Brown, 2015;
Fink, 2003). Table 2 shows the delivery methods used for each course, and table 3 shows the assessment
methods used for each course.

A final version of the mapping document was created to provide an overall overview of the courses
and their alignment to GPOs (Kennedy, 2007). All this work was compiled into the programme
document. It was sense checked internally within the school and then read, scrutinised and approved by
the institution’s academic committee for NZQA submission. The approval for delivery of this
programme was granted by NZQA in October 2019, as indicated in figure 1.
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Figure 2: The Cybersecurity diploma programme structure as proposed by Unitec for approval

Figure 2 shows the programme structure over one academic year. Students study three taught
courses in each academic semester. The project runs over two semesters and has two major components:
campus-based and work-based. For the campus-based component, students learn how to build and
secure a network using Linux and on a cloud platform and conduct a cybersecurity group project that
involves different components and tools for a security operation centre (SOC). The work-based
component is presented by the internship, which is essential for students to gain experience and hands-

on real-world cases (Juarez-Ramirez et al., 2016; Venson et al., 2016). The internship will be
discussed in more detail later. All of these are combined into a type of portfolio assessment, as shown
in table 3.

2.2 Stage 2: Post-Approval

The programme was planned to be offered once a year starting from semester 1, 2020 (March). The
course development work started in January 2020. A holistic development group consisting of subject
matter experts, industry advisors and an academic advisor worked together while developing the
courses. They ensured that all courses developed had content aligned with the learning outcomes (LOs),
which were ILOs in the pre-approval stage. The programme structure, as in figure 2, steered the course
development work. A structure was created for each course by dividing the total semester weeks (a total
of 16 weeks per semester) into segments of 3 to 6 weeks. Each segment focused on key content aligned
to the LOs. The key content was logically sequenced to help with the allocation of teaching weeks and
the plan of assessment delivery. The course structure formed the basis for developing content, resources,
activities, assessments and the layout on the learning management system.

Assessments were designed to give students an opportunity to learn from a real-world context
(Lasrado & Kaul, 2021). Examples of these assessments are case studies of real organisations and
scenarios focusing on specific cyber concepts. The majority of assessments were representative of
performance required in the cyber field, and some also had elements of group work and presentation.
Students were required to apply their learning to solve problems in the cybersecurity field or build and
protect an information system in the lab or on a cloud platform. Several smaller tasks were built into
the assessment to check students’ understanding, identify issues and provide formative feedback. These
tasks were to help students develop their learning and improve progressively. Marking criteria were
developed to evaluate the assessment tasks (Spiller, 2014).



3 Industry Involvement

The industry involvement in the cybersecurity diploma was at several stages. As the industry
represents the market demand, they were involved with the preparation of the cybersecurity diploma
qualification with NZQA through the ITP. During the development of the programme, many
cybersecurity organisations were contacted to have their input regarding the content of the courses, the
technical skills and the latest tools students should be exposed to. This bridged the gaps between
industry needs and academic offerings.

The industry is also involved in the selection process to admit students to the programme. Applicants
need to go through interviews with the academic team to check their suitability for the programme.
Applicants need to demonstrate their cybersecurity passion, commitment, IT skills and soft skills.
Further on, the successful applicants may go through industry interviews to secure a placement for their
internship, which is part of the project course.

During programme delivery industry speakers are to give talks on special topics in cybersecurity. In
addition, industry professionals contracted by Unitec have been involved in delivering some of the
courses, partially or fully. The biggest contribution of the industry in the teaching process is through
the internship.

3.1 The Internship in the Cybersecurity Project Course

As part of the project course, students need to do an 80-hour internship with an industry specialising
in cybersecurity to gain work experience. The industry manages the delivery of these hours. Some
industry providers prefer to have students once every week for a few hours. Others choose to have a
few students for a week, then rotate them after several weeks. Some prefer to distribute the hours over
two semesters, while others decide to concentrate the hours over one semester (or part of a semester).
The 80 hours of the internship can start and end at any time within the year of study. For example, for
semester 2, 2021 intake, the internship hours can be completed anytime between August 2021 and June
2022.

The internship providers have the flexibility to offer the content that suits their business. Some
providers train students on how to deal with security incidents and the security operation centre (SOC).
Some train students to be part of the defence team, while others train students on security architecture.
The cybersecurity world is very wide and diverse (Jiang, 2021) and the internship could be in any of
these areas. The only condition is that the providers need to ensure that students meet the LOs of the
internship

By the end of the internship, students need to submit a written report and present the tasks they
performed and the skills and knowledge they gained. The report must be approved by the internship
provider manager/supervisor before submission. Students also need to submit timesheets during their
internship journey so that their lecturers can monitor their progress. The internship manager/supervisor
will also evaluate the students' performance for the time the students spent at their organisation.

The internship forms 50% of the overall assessment of the project course. The other 50% consists
of small projects concentrating on content that is required by industry, which could not be covered in
other courses. The rest of the project course contains an individual Linux project, an individual cloud
project, and a group cybersecurity project. These mini projects and the internship component form the
portfolio assessment for the project course.



4 Performance Analysis

Figure 3 shows the timeline of the cybersecurity diploma level 6 from the start in March 2020 until
the present. The first intake was in semester 1, 2020 (March), with 11 full-time and 2 part-time students.
7 full-time students graduated in February 2021, one part-time student graduated in July 2021, and the
other part-time student finished in December 2021. The rest of the students withdrew from the diploma
for different reasons: health, personal, changing major, finding jobs, finances, or family.

According to the initial delivery plan, the programme was intended to be offered once a year. Due
to the high market demand, the School decided to open the second intake in semester 2, 2020 with 14
full-time and 3- part-time students to start the semester.

The 3rd intake in semester 1, 2021 witnessed a large increase in enrolment, as the programme was
listed under the government free fees scheme; Targeted Training and Apprenticeships Fund (TTAF). In
addition, Unitec signed an agreement with Nelson Marlborough Institute of Technology Limited
(NMIT) to accept students from the Nelson and Wellington areas to apply for the cybersecurity
programme at Unitec. Consequently, a large number of applicants applied. After filtering and the
interview process, the programme started the semester with 35 full-time students (27 in Auckland and
6 in Nelson) and 20 part-time students (18 in Auckland and 2 in Nelson). As before, some students
dropped out because of different reasons. In addition, some full-time students converted their study to
part-time as they had found full-time jobs. In that semester, ARA Institute of Canterbury Ltd adopted
Unitec cybersecurity programme and started their offering.

For the 4th intake in July 2021, due to resource constraints the decision was to retain one full-time
class no matter what the demand was. The semester started with 16 full-time and 12 part-time students.
The increase in the percentage of part-timers indicates that more people from the industry who are
already working are interested in gaining cybersecurity qualification.

Semester 1, 2022 started with 28 full-time students and 12 part-time students. Also, this semester
Universal College of Learning (UCOL) Limited has started to offer the same cybersecurity diploma.
Unitec is supporting UCOL for this semester with a couple of courses by offering access to Unitec
learning management system and online sessions. Finally, the 6th intake started with 14 full-time and
8 part-time students. This intake may benefit from TTAF funds for only one semester, as TTAF will
finish by Dec. 2022.
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Figure 3: Timeline of the Cybersecurity programme delivery



4.1 Covid-19 effects

Covid-19 lockdown impacted the programme from the start. The programme has adapted to the new
situation by shifting the course development work and teaching into the online space. The practical
parts of assessments were modified to suit the virtual environment. Many students could not cope with
the lockdown as their home environment was not suitable for learning and so they deferred their studies.
Between 1 to 2 students withdrew from the programme each semester because of the lockdown.

The face-to-face internship stopped during the lockdown. For the 1st intake, the internship was
extended to February 2021. For the intake of semester 1, 2021, the submission date of the industry
report was extended over the Christmas break as well. Later, the industry adapted to the new situation
and started to deliver online sessions during the lockdown.

4.2 Employability

The main goal of the cybersecurity diploma is for students to enter the job market and find an entry
level role within the industry. Figure 4 shows the number of students who managed to find employment
in cybersecurity. This includes graduates and students who secured jobs even before finishing their
studies. Others are pursuing further study after graduation. It is worth mentioning that we keep in
contact with most of our graduates either through LinkedIn or by email. The numbers presented in this
figure reflect the current status of the students and graduates.

For the 1st intake (Semester 1, 2020), 7 students graduated in February 2021, 3 are currently working
in the cybersecurity field and one pursued further education. 9 students graduated in July 2021, 8 of
them are currently working in cybersecurity and one pursued further education. Also, from this cohort,
one student found a job in cybersecurity before finishing the study and has not completed the study.
For February 2022 graduates, 19 students finished their studies. Of those, 16 are already employed, and
1 is doing further education. 13 students found a job in cybersecurity before finishing their study, and
of those 5 have not completed the programme yet and converted to part-time study. The latest group to
finish was in July 2022, 21 students graduated, 15 of them are already working in Cybersecurity, 1 is
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Figure 4: The number of graduates and students by employment/study status



doing further education, and 5 are actively looking for a new role in cybersecurity. Also, 3 students
managed to find a role in Cybersecurity before they finished and shifted their study to part-time.

5 Conclusion

The collaboration with the industry in the cybersecurity programme development and delivery led
to its success. This is clear with the increased number of students every semester, and the high
employment rate after graduation or even during the study. Unitec adapted the effective strategy of
involving the industry to its maximum, in the programme development and the delivery stages. The
internship played a vital role in preparing students for the workforce. The challenges encountered were
successfully mitigated through support and constant communication between the school and the
industry.

Given the success of this programme, Te Pikenga (which is the umbrella organisation of all New
Zealand Institutes of Technology and Polytechnics from April 2020) is planning to adopt it to be
delivered nationwide. With the involvement of industry, work has started to develop the cybersecurity
programme into a unified programme for Te Pikenga. One of the main challenges going forward is the
delivery mode; will it be entirely online or blended? Most of the part-time students prefer online
delivery, as it suits their situation. However, experience shows that the students’ understanding of
concepts is better if they are engaging in a face-to-face class and try hands-on practical activities with
real equipment and under direct supervision. This is still an open discussion up to this stage and a final
decision is not made regarding the delivery mode yet.

Acknowledgement

The authors would like to thank Dila Beisembayeva for all the work she did on the cybersecurity
diploma programme when the diploma was first offered by Unitec and she was the academic
programme manager.

References

ACM, IEEE, AIS, & IFIP. (2017). Cybersecurity Curricula 2017: Curriculum Guidelines for Post-
Secondary Degree Programs in Cybersecurity, A Report in the Computing Curricula Series Joint
Task Force on Cybersecurity Education.

Akoorie, N. (2021). Waikato DHB warned a cyberattack ’catastrophic for patient safety. In NEW
ZEALAND LOCAL DEMOCRACY REPORTING.
https://www.rnz.co.nz/news/ldr/455535/waikato-dhb-warned-a-cyberattack-catastrophic-for-
patient-safety

Alammary, A., Sheard, J., & Carbone, A. (2014). Blended learning in higher education: Three different
design  approaches.  Australasian  Journal  of  Educational  Technology, 4.
https://doi.org/10.14742/ajet.693

Biggs, J. B. (2003). Aligning Teaching for Constructing Learning Casting: a Student Spotlight on
Constructive Alignment to Enhance Curriculum Design and Student Learning. In Higher
Education Academy. Higher Education Academy.
https://www.researchgate.net/publication/255583992



Bilon, E. (2019). Using Bloom’s Taxonomy to Write Effective Learning Objectives: The ABCDs of
Writing Learning Objectives: A Basic Guide. In Independently published. Independently
published.

Brown, S. (2015). Learning, Teaching and Assessment in Higher Education: Global Perspectives. In
Red Globe Press.

Camacho, B., & Alexandre, R. (2019). Design Education. University-industry collaboration, a case
study. The Design Journal, 22(supl), 1317-1332.
https://doi.org/10.1080/14606925.2019.1594958

Cohron, M., Cummings, S., Laroia, A., & Yavar, E. (2020). Covid-19 Is Accelerating The Rise of The
Digital Economy. Digital Transformation in the Pandemic & Post-Pandemic Era.
https://www.bdo.com/insights/business-financial-advisory/strategy,-technology-
transformation/covid-19-is-accelerating-the-rise-of-the-digital-e

D’Hooghe, T. (2017). Transparent collaboration between industry and academia can serve unmet
patient need and contribute to reproductive public health. Human Reproduction, 32(8), 1549-
1555.

Felderer, M., & Garousi, V. (2020). Together We Are Stronger: Evidence-Based Reflections on
Industry-Academia Collaboration in Software Testing. Software Quality: Quality Intelligence in
Software and Systems Engineering, SWQD , 3-12.

Fink, L. D. (2003). A Self-Directed Guide to Designing Courses for Significant Learning Designing
Courses for Significant Learning. Instructional Development Program, University of Oklahoma.

Fortinet. (2022). Security Academy Program: Background and Key Information for Australasian
Tertiary Organisations.

Jiang, H. (2021). The Map of Cybersecurity Domains.

Juarez-Ramirez, R., Jimenez, S., & Huertas, C. (2016). Developing Software Engineering Competences
in Undergraduate Students: A Project-Based Learning Approach in Academy-Industry
Collaboration. 2016 4th International Conference in Software Engineering Research and
Innovation (CONISOFT), 87-96. https://doi.org/10.1109/CONISOFT.2016.22

Kennedy, A. (2007). Writing and using learning outcomes: a practical guide. In University College
Cork. http://hdl.handle.net/10468/1613

Kilpatrick, M. (2021, September). ANZ banking services down for a third day as cyberattack impact
continues.  NewsHub.  https://www.newshub.co.nz/home/technology/2021/09/anz-banking-
services-down-for-a-third-day-as-cyberattack-impact-continues.html

Lasrado, F., & Kaul, N. (2021). Designing a curriculum in light of constructive alignment: A case study
analysis. Journal of Education for Business, 96(1), 60-68.
https://doi.org/10.1080/08832323.2020.1732275

Moon, J. (2007). Linking Levels, Learning Outcomes and Assessment Criteria. Bournemouth
University.

Nabe, C. (n.d.). Impact of COVID-19 on Cybersecurity. Deloitte. Retrieved April 12, 2022, from
https://www2.deloitte.com/ch/en/pages/risk/articles/impact-covid-cybersecurity.html

New Zealand Government. (2021). Towards a Digital Strategy for Aotearoa: Enabling all of Aotearoa
New Zealand to flourish and prosper in a digital world.

NZQA. (2018, November). New Zealand Diploma in Cybersecurity (Level 6).
https://www.nzga.govt.nz/nzqgf/search/viewQualification.do?selectedItemKey=3837

NZQA. (2020a). New Zealand Business qualifications: Qualifications support material.
https://www.nzga.govt.nz/assets/qualifications-and-standards/qualifications/Bus-qsm/QSM-v3-
interim-2020.pdf

NZQA. (2020b). Writing Learning Outcomes: Structure, Considerations, and Examples.
https://www.nzga.govt.nz/assets/Providers-and-partners/Registration-and-accreditation/writing-
learning-outcomes.pdf



NzX. (n.d.). Independent reports on NZX IT and cybersecurity completed. Retrieved April 12, 2022,
from https://www.nzx.com/announcements/364459

Spiller, D. (2014). Assessment: Setting and Marking Assessment Tasks. University of Waikato.

Spronken-Smith, R., Bond, C., Mclean, A., Frielick, S., Smith, N., Jenkins, M., & Marshall, S. (2012).
Toolkit to Assist Lecturers to Engage with Graduate Outcomes Funded by Ako Aotearoa The
National Centre for Excellence in Tertiary Teaching. The National Centre for Excellence in
Tertiary Teaching. www.akoaotearoa.ac.nz/graduate-outcomes

Venson, E., Figueiredo, R, Silva, W., & Ribeiro, L. C. M. (2016). Academy-industry collaboration and
the effects of the involvement of undergraduate students in real world activities. 2016 IEEE
Frontiers in Education Conference (FIE), 1-8. https://doi.org/10.1109/FIE.2016.7757394



