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Executive Summary
This report sets out the results of a feasibility study of the potential use of micro-credentials to
supplement the existing New Zealand Diploma in Engineering (NZDE) program to make it more
attractive to a wider range of potential learners. The study was funded by Engineering E2E, which is
a government initiative set up to increase the number of people entering the engineering industry.
The NZDE is a diploma at Level 6 which produces engineers who can carry out the routine tasks
required in engineering practice. It offers civil, mechanical, electrical and electronic strands. This
report focuses on the civil strand only. Graduates from the NZDE (Civil) strand can fulfil a number of
distinctly different roles in the civil engineering industry including construction site engineers,
surveyors, infrastructure engineers, structural engineers and draftsperson. NZDE graduates can also
go on to engage in another two or three semesters of full time study to earn the Bachelor of
Engineering Technology (BEngTech) which is a Level 7 degree that is often partly taught in conjunction
with the NZDE. There is a need for more NZDE (Civil) and BEngTech(Civil) graduates to enable the civil
engineering industry to meet New Zealand’s building and infrastructure development needs.
For the purposes of this study, a micro-credential is a recognition that the holder has demonstrated
mastery of a specific competency. In this case the competencies relate to those used in the execution
of specific tasks undertaken by NZDE graduates in their particular roles in the civil engineering
industry. The mastery of the competency may be from previous experience or may be learnt.
The proposed system was developed by identifying the roles that NZDE (Civil) graduates fulfil in the
civil engineering industry and then determining the tasks undertaken by graduates in each role. The
competencies required to undertake each task were then derived and micro-credentials developed to
recognise each competency. It was found that each competency could be represented by a 3 credit
micro-credential which would require about 30 hours of learning (about 3 to 4 weeks of part –time
study) for someone new to the topic.
The micro-credentials were compared with the learning outcomes of NZDE (Civil) courses and
arranged into stacks (i.e. groups of micro-credentials) that covered all of the learning outcomes of that
particular course. It was found that stacks of five micro-credentials could be used to cover all of the
learning outcomes of each corresponding NZDE course. Another finding was that that most of the
competencies required by NZDE (Civil) graduates in their first few years of practice could be covered
by 10 (out of the total of 21) NZDE courses and a BEngTech course. Some additional micro-credentials
had to be added to cover some learning outcomes but the micro-credentials and NZDE syllabus
generally agreed.
It is proposed that the micro-credential system would be available online at no cost and that each
competency can be learnt and the associated micro-credential earnt at any time. The online system
would have two components. The first component would be open free learning resources that would
enable learners to develop the competency if they do not already have it. These resources would be
online videos, readings, websites and activities. Additional services such as online or face-to-face
tutoring may also be offered as an additional service, but these are not part of the draft system. The
second component would be a system that allows learners (upon payment of an assessment fee) to
demonstrate, be assessed, have their identity verified and receive recognition of their mastery of a
particular competency by the issuing of micro-credential.
Some of the main benefits of micro-credentials derive from their focus on specific competencies and
the resulting reduced time required to earn an individual micro-credential. Learning a specific
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competency is easier when done in isolation rather than as part of a larger topic or system. The short
duration means that learners are achieving “victories” more regularly so improving motivation. It also
means that learners are more likely to complete the micro-credential and still be enthusiastic about
starting the next.
For industry, the narrower focus of the micro-credential means that educational, industry or other
organisations can develop and implement micro-credentials more easily and quickly in response to
new industry needs. In the employment process, micro-credentials provide a more detailed record of
a holder’s actual competencies which can help them differentiate their abilities from other applicants
and allow employers to identify people whose competencies match their organisation’s needs.
The narrower scope of micro-credentials also has several potential disadvantages. The focus on a
single competency raises the risk that learners only learn the individual competencies and do not
understand how they interconnect or how the whole system works. Another concern is that the
relatively simple format of micro-credentials does not offer learners the opportunity to develop higher
order thinking skills such as analysing and synthesizing information that can be developed with large,
complex assignments. The extent to which these issues can be addressed in the design of a microcredential program requires further research.
The online nature of the proposed system and the ability of anyone to engage with it also raises some
issues. The main concern is that people with less academic abilities may not get the support they need
to develop the skills needed to study online. Another challenge is that online learners need to develop
self- motivation and the ability to learn by themselves which can be a problem for many learners.
However, these self-directed learning abilities are what learners need to develop in order to be able
to be a self-directed worker and a lifelong learner which are attributes industry is asking education to
provide.
One of the main features of this draft system is its link to a formal qualification (the NZDE). This would
provide some status to the micro-credentials and enable micro-credential holders to transition into a
formal educational pathway. To do this it is suggested that learners obtaining the complete microcredential stack associated with an NZDE course be able to apply for a cross credit for that course if
they decide to pursue the NZDE. It should be noted that the National Curriculum Document for the
NZDE only allows 50% of an NZDE to be cross credited which means that learners would still have to
do half of the program with traditional courses. Further discussion with the NZBED and individual ITPs
is required to determine the acceptability of this suggestion.
The micro-credential system could also be used in other ways to increase the number of civil
engineers. One way would be to compile some of the micro-credentials into an NCEA course focused
on providing students with an understanding and some of the skills of the civil engineering industry or
the wider engineering, building and construction field. Another opportunity is to introduce a
certificate recognising that the holder has all of the competencies required for one specific role (e.g.
site engineer, infrastructure designer, structural draftsperson) so allowing workers to acquire a
smaller but relevant credential in their field. The online learning resources could also be used to
enable regional education institutions or organisations to run courses they would not have the
resources to prepare. Lastly, a micro-credential system could allow industry organisations to prepare
and implement micro-credentials that meet their own needs or train learners in their new
technologies or practices.
There are a number of risks related to designing and implementing a new approach. One main risk is
that the uptake of the micro-credentials is low and does not produce an increase in the number of
technical engineers. Other risks are that the online format does not deliver the required learning
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outcomes or that the online format is too hard for the target groups. The upfront cost of developing
the system is likely to be significant so the failure of the system to produce a significant number of
new engineers could result in a financial loss. It is recommended that the project be progressed in
stages to minimise this risk.
The next step would be to undertake a pilot project to develop and implement one micro-credential
stack. This exercise would provide a better understanding of how the system would work and what
the development and implementation costs would be. If the pilot is successful, then it is
recommended that the system be rolled out a few micro-credential stacks at a time to minimise the
upfront costs and allow adjustments to be made to better achieve learning objectives.
The micro-credentials system suggested in this report would be significantly different from the existing
approaches used to deliver the NZDE. As with any new system, there are unknowns and risks but it is
considered that the potential benefits of increasing engineer numbers and opening up engineering to
more people mean that the initiative is worth pursuing.
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1

Introduction

The rapid advance of technology in the last few decades has led to an increase in the number of ways
we can do things. We can buy goods from a shop or we can order them online, we can send a letter
to someone or we can email them and we can get information from a book or we can google it to
name just a few examples. These technological advances also provide the opportunity to provide a
whole new range of education and credentialing options (Rainie & Anderson, 2017).
One of these new opportunities is the using online micro-credentials to provide an alternative way of
learning and gaining credentials. Online learning has learners accessing learning resources and
activities on the internet which allows them to learn where and when they wish. Micro-credentials
recognise smaller packages of learning which allow people to learn what they need to learn when they
need it. These affordances provide a more flexible approach to learning which can allow easier access
to education for people with social, family and work commitments. In particular, it may enable more
people to enter engineering education and help address New Zealand’s current shortage of technical
engineers.
Technical engineers are engineers who have a technical education which is often recognised by a New
Zealand Diploma of Engineering (NZDE). They carry out the routine work that comprises much of
engineering practice. In 2010, the National Engineering Education Plan (NEEP) set out a plan for the
provision of the engineering expertise in New Zealand. The plan concluded that the number of NZDE
graduates needed to significantly increase (IPENZ, 2010). The targets set in that plan have still not
been meet and there is a now dire need for New Zealand to produce more technical engineers. One
approach to addressing this issue was the establishment of the Engineering E2E initiative which has
the aim of increasing the number of engineering graduates.
This research was funded by Engineering E2E and examines the feasibility of using an online microcredential system to open up the civil engineering part of the NZDE to a wider range of people. The
result of this would be to increase the number of technical engineers in New Zealand and encourage
a more diverse range of people to be engineers. The pairing of online micro-credentials with the
existing NZDE (Civil) programme would embed them in a well-established and recognised credential
with a rigorous quality control system that would provide confidence to industry that they represent
actual competencies.
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The implementation of the research included:


engaging with relevant stakeholders and assessing their interest in implementing the microcredentials;



carrying out an analysis of the competencies required of entry-level civil engineering technical
engineers;



developing draft micro-credentials focusing on the identified competency requirements and
an overall micro-credential based programme that could be integrated with the existing NZDE
curriculum;



developing a plan for a pilot project to investigate the effectiveness of micro-credentials in
meeting learning outcomes compared with existing traditional class-based education;



considering the desirability of a certificate program composed of micro-credentials providing
recognition for learners who do not want to progress through the NZDE program;



identifying suitable quality assurance framework options for the micro-credentials; and



identifying options for packaging and promoting the micro-credentials to the industry and
learners.

The report is structured as follows.


Section 2 provides a more detailed discussion of what micro-credentials are, what benefits
they can offer, where can they provide benefit and what their restrictions are.



Section 3 presents the nature, objectives and structure of the existing NZDE program and
discusses what roles NZDE graduates fulfil in the civil engineering industry.



Section 4 describes the process and findings that informed the design of the draft microcredential system.



Section 5 sets out the draft micro-credential system, who may use it, how it would work and
potential additional uses.



Section 6 describes how the program could be developed and implemented as well as the risks
associated with developing and implementing the system



Section 7 summarises the report and makes recommendations on future implementation of
the micro-credentials program.

Detailed information on the discussions with industry, the proposed micro-credential system and risks
are appended.
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2

Micro-credentials

2.1

Definitions

Credentials are a proof of identity, capability or authority. They may be digital or paper copies or even
just a record in a database. They would include passports, car licences or swimming certificates
(Belshaw, 2015). In education, credentials are the degrees and diplomas that learners earn. Typically,
it takes years to obtain these traditional credentials.
There are a variety of definitions of micro-credentials but for the purposes of this report, microcredentials are defined as being:


competency based with a focus on evidence of knowledge, skills and abilities. A competency
is having and using the knowledge and skills required to carry out a specific task. In the context
of this report, the specific tasks are those undertaken in civil engineering practice such as
producing CAD drawings, designing a wastewater pipe system and planning an earthworks
project;



personalised so learners can select micro-credentials to match their own learning needs and
chart their own learning pathway;



on- demand meaning that learners may apply for and be awarded micro-credentials at any
time; and



sharable meaning that leaners can curate and display them in a variety of ways including social
media, resumes and email. (Berry and Cator, 2016).

This definition aligns with existing successfully operating micro-credential systems such as the Digital
Promise Educator Micro-credential Ecosystem (http://digitalpromise.org/initiative/educator-microcredentials) and the Microsoft Certification System (https://www.microsoft.com/enus/learning/default.aspx).
Micro-credentials may be organised into groups called stacks which represent a larger competency.
For example, in this report, it is suggested that each NZDE course would have a corresponding stack
composed of five 3 credit micro-credentials which together cover all of the learning outcomes of the
NZDE course. The micro-credentials could also be rearranged into different stacks that represent role
related competencies that would enable potential employers to identify people who could fulfil
specific roles in their organisation. This is discussed further in Section 2.3.4.
Micro-credentials may be represented by paper certificates, letters, records on databases or digital
badges. Digital badges are online representations of achievements such as earning a microcredential. They may be just an image or they may be open badges. Open Badges are image file files
infused with detailed data on the credential, the issuer and the submission. The badges can be
displayed by the learner on social and business networking sites (such as LinkedIn or WordPress) or
attached to digital documents such as resumes (Janzow, 2014). Open badges are becoming the most
popular way of representing micro-credentials. (Belshaw, 2015).
It is noted that New Zealand already has competency-based credentials in the form of Unit Standards.
Unit Standards have been an established and successful part of the New Zealand qualifications system
for several decades. The learning system proposed in this report may be labelled as a unit standards
based program rather than a micro-credentials program. If it can be linked into an open badge
platform, then what it is called has little impact on the benefits it will provide. In this report the term
“micro-credentials” will continue to be used.
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2.2

Features

The micro-credentials referred to in this report are competency-based, personalised, on-demand and
linkable. Each of these characteristics has implications that affect the form and use of the resulting
micro-credential system.
Competency-based micro-credentials have a narrower scope than traditional credentials. This means
that less learning is required for each micro-credential. However, the overall learning involved in a
micro-credential program is the same as that of an equivalent traditional program. In other words,
the same content is covered but with a higher number of smaller steps. The narrower scope of a
micro-credential means that it:


reduces the learning to something that can be learnt in days or weeks;



potentially fragments learning into a series of separate competencies;



makes the competency represented by the micro-credential more explicit;



provides a more granular record for a person’s actual competencies.

Personalising the micro-credentials requires that the individual micro-credentials should, as much as
possible, be able to be done in any order. However, there will be some topics that will need to be
learnt in a set order and these compulsory sequences also need to be clearly identified. Other microcredentials may be able to be learnt with the required prior learning embedded or linked. Therefore,
the connections and sequences for the micro-credential program need to be very clearly
communicated to allow learners to plan a suitable and achievable learning pathway.
On-demand means that learners can study, apply for and be awarded micro-credentials at any time.
This can be done economically using online learning. The learning resources would be online videos,
readings, exercise, quizzes and websites that would provide the learner with ability to develop mastery
of the micro-credential’s competency and to understand how they can demonstrate the required
competency. These learning resources would need to be properly developed to enable learners to
learn online without the tutor support provided by classroom based learning. However, some
organisations delivering the micro-credentials may wish to add online tutor support and forums. It is
noted that the online resources could also be used to support a classroom based or blended learning
so providing on-demand learning resources does not exclude the option of learning delivery methods
with fixed timetables.
Digital badges recognising the earning of micro-credentials allow leaners to share their achievements
online. Existing systems can also allow them to curate and display them in a variety of ways including
social media, resumes and email. Open badges provide more value in that they provide more
information of what the badge actually means and how it was earnt.
The online format also allows online submission of the demonstration of competency and the use of
Skype or other online communications software allows communication between the assessor and the
learner. The submitted documents and online interactions can be recorded electronically and baked
into an open badge which not only recognises that the learner has earnt the micro-credential but also
gives more detail of what competencies the badge represents and provides evidence of the learner
demonstrating that competency.
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2.3

Potential Benefits and Challenges

This subsection looks at the advantages and disadvantages of online competency-based microcredentials that are proposed in this study.

2.3.1

Flexibility

Micro-credentials allow students to structure their learning according to their needs and interests
(Biggs, 2013) and to learn when and where they wish. In addition, having no set deadlines means that
the learner can work through a learning process at their own pace and when they have time available
to learn. This flexibility makes it easier for learners to balance work, family and study commitments.
In particular, it makes education accessible to a wider range of people such as people with jobs and
family commitments (Briggs, 2013; Rainie and Anderson, 2017; Siemens, Gašević & Dawson, 2015).
The downside of flexible learning is that it allows learners to procrastinate and not do the learning at
a reasonable pace. Many learners in class based education are paced by the rigid class times. They
start study when the course begins, do assessments to meet submission deadlines and study for the
exam so they are ready for it when it runs at a set time. Balancing these rigid time requirements with
their commitments can be an issue for some learners but it usually results in the learners completing
the course within a reasonable time.
The issue of learners not completing flexible learning courses was raised by some industry managers
who discussed the micro-credentials system with the researchers (refer Section 4.2.1). Several of the
construction company managers interviewed noted the time and difficulties they have in getting many
of their workers to complete trades training delivered by a correspondence course with no set
deadlines.
There are several ways that pacing learners could be addressed. The micro-credential system could
have software added which allows a learner to establish a timetable when they start on a learning
module, monitors the learner’s access to following resources and prompts them when they start
falling behind. Another option is to have tutors monitoring and supporting students through the
learning process. A compromise option would be to have the online system monitor the learner’s
progress and report it back to a tutor who may decide to intervene if the learners looks to be falling
behind. Tutor involvement in the learning process would add cost but it could be offered as an
additional service.

2.3.2

Learning effectiveness

Micro-credentials allow a topic to be learnt in small manageable chunks. This can make learning easier
because the learner only needs to focus on a small relatively simple piece of learning and makes the
application of the knowledge to practice less complex.
The fragmentation of a topic and the flexibility to do micro-credentials in different sequences may
result in the learner is not making the connections between competencies or being able to integrate
them into one larger body of knowledge. However, the micro-credentials suggested in this system
aim to deliver a basic and intermediate level technical education where the content is essentially a
series of competencies to be learnt (Lewis and Lodge, 2016). Nevertheless, any micro-credential
system design should clearly set out the context and links of each micro-credential so learners are able
to develop an understanding of the full topic.
There are a variety of concerns about the effectiveness of online learning in general. Many online
resources just deliver information without requiring learners to develop the critical thinking and other
Using micro-credentials to enable the use of the NZDE (Civil) to provide more flexible and focused response to industry
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intangible skills learnt in traditional education (Rees,2013). There is also the concern that online
learning deprives learners the benefit of working in person with tutors and other learners to develop
an in-depth understanding of the topic (Rainie and Anderson, 2017, p11). Another concern about
online learning is whether it is as effective as traditional classrooms. Research (Siemens, Gašević and
Dawson, 2015) indicates that, in general, online learning can be just as effective as traditional learning
but there is also evidence that class based or blended learning may be required for learners with less
academic experience (Donavant, 2009; Oremus, 2013). The difficulties that younger and less
academic people have in distance learning and preference for traditional classes was also noted by
several of the industry managers who discussed the micro-credentials system with the author (refer
Section 4). These concerns indicate that online micro-credentials may too challenging for some
learners however further research is required to determine how whether high quality online learning
resources can address the issues some learners may face.
Online learning requires a learner to take responsibility for their own learning by making the time to
do the work related to the micro-credential and to persevere with less support than class based
education to complete the work. This will be challenge for many learners. However, the development
of self-motivation and metacognitive abilities have been identified as being important to industry
(Engineering E2E, 2015; Rainie and Anderson, 2017). Several of the industry managers noted that they
recognise that the achievement of online qualifications also indicates these additional competencies
when they are considering potential employees. In other words, an online micro-credential not only
demonstrates a specific competency but also shows that the holder had the soft skills required to do
the associated work to obtain the micro-credential.
The draft system has no allowance for tutor support of learning because the proposed system aims to
provide high quality online learning resources and links to enable learners to learn by themselves and
develop life-long learning abilities. They will get feedback when they submit their demonstration of
competency that can help them develop as learners. However, it is acknowledged that this may not
be sufficient for some learners and some tutor support may be required. If this is the case, then tutor
support could be added as an additional service. Moodle and most other online learning management
systems allow the establishment of online forums where tutors and learners can have online
asynchronous discussions as a group. Synchronous discussions can be held with web conferencing
technologies such as Skype, Google Hangouts, Zoom, Adobe Connect and Blackboard. Alternatively,
or in addition, groups of learners from the same workplace or connected online could work through
the resources together and/or for workplace or private mentors could be engaged to help learners.
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2.3.3

Advantages for Industry

The relatively smaller size of micro-credentials makes developing individual micro-credentials less
time-consuming and simpler to do. This can make it more feasible for industry to initiate and be
involved in the development of micro-credentials to meet their requirements (Janzow, 2014). It also
allows micro-credentials to be developed and implemented quickly in response to the changes in work
requirements caused by rapidly improving technology (Lane & Christensen, 2015, p2)
Micro-credentials also help industry when employing new people or allocating roles to their own staff.
This is because they allow them to obtain a better understanding of what the competencies the
credential holder actually has (Briggs, 2013; Ellis Nunn & Avella, 2016; Hickey, 2017;).
Another opportunity for industry is using micro-credentials to provide professional development for
their employees. Online on-demand micro-credentials make it easier to balance the organisations
operations with the need to allow employees to upskill. This was mentioned in interviews by several
of the construction industry managers (refer Section 4) who noted that a flexible system would allow
employees to study on days when they are not able to work on site.
Micro-credentials can also assist employers in maintaining a record of their employees’ capabilities so
helping them allocate the right person to specific tasks, to identify gaps in their organisations skills
sets and to identify and plan the professional development of their employees.
If the micro-credentials are recognised across the industry, then they are more valuable to employees
and may act as a motivation for employees to undertake the work required to upskill. Linking the
micro-credentials to a recognised formal qualification such as the NZDE would provide this recognition
and further improve the incentive to upskill. The obvious disadvantage of this is that it would make
employees more attractive to a company’s competitors. Having commonly understood microcredentials can also help organisations determine and rectify skill shortages and can be used to
demonstrate the competences of the organisations staff to potential clients when competing for work.

2.3.4

Recognition of Competencies

Micro- credentials allow a wider range of competencies to be recognised. Their relatively small size
means that they are easier, quicker and less expensive to produce making it more viable to produce
them when there is a need. This wider variety means that micro-credential holders can provide a
more granular record of what they can do and distinguish themselves from others (Newby, Wright,
Besser & Beese ,2016). If the micro-credentials are represented by open badges then people can
develop their online professional persona by posting badges on their social and professional networks
and linking badges in their resumes (Janzow, 2014) and they can curate and present their microcredentials so as to highlight specific skill sets and abilities (Oliver, 2017).
The wider range of recognised competencies also means that people who already have a competency
are better able to demonstrate prior learning and get that specific competency recognised.
Recognising prior learning for the larger traditional courses is often quite difficult because the person
may have mastery of some learning outcomes but could be lacking in others. Micro-credentials would
allow learners to better identify what they can do and indicate to them what gaps need to be filled
with further study.
The focus on specific competencies enables potential employers to develop a deeper understanding
of what the micro-credential holder can do so providing more confidence that the applicant will be
able to do the job. (Lane & Christensen, 2015, p10). This understanding can be deepened further if
the micro-credential is represented by an open badge system which provides links to detailed
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information on the micro-credential requirements and the individuals learners demonstration of the
required competency (Briggs, 2013; Ellis Nunn & Avella, 2016; Hickey, 2017; Newby, Wright, Besser &
Beese ,2016;).
The question arises of whether an employer, faced with hundreds of job applications, would actually
wade their way through the micro-credentials each applicant has or whether they would just do an
initial sort based on formal qualifications (Davies, 2017). However, micro-credentials may have an
influence when there are a few applicants with similar formal qualifications competing for a job. This
highlights the need for common micro-credentials mentioned above, especially those represented by
digital badges, which could provide individuals with qualifications that are recognised across an
industry and would be recognised, and possibly looked for, by potential employers (Ellis, Nunn &
Avella, 2016, p8). Another approach would be to have stacks of micro-credentials that reflect
competence in a wider competency such as planning and managing a complete earthworks project or
designing all of the infrastructure for a subdivision. These stacks would reduce the number of
credentials that need to be recognised. A development of this idea is having certificates which is
discussed in Section 5.6.2. These stacks and certificate may be considered later if the system is
implemented.

2.3.5

Cost

Micro-credentials, and other online learning initiatives, have the potential to provide a quality
education at an affordable price (Christensen and Horn, 2011). One of the main impediments to
education for some people is the cost of the education itself and the loss of income if full-time
education is undertaken. The fees-free programme presently implemented in New Zealand could help
alleviate this issue if the micro-credential system could be funded by government but it is often the
loss of income that is the major issue. The potential costs savings to learners are:


learners can study part-time learning so avoiding the need to study full time and losing
earnings;



working learners can learn exactly what they need and have it recognised in a shorter time
period than doing a full traditional course;



workers may gain recognition for competencies developed in micro-credentials sooner than
they would with longer traditional credentials (Lane & Christensen, 2015, p20;



learners can have prior learning and existing competencies recognised so they do not have to
spend time or expense in doing topics they have already mastered.



a reduction in the upfront cost of learning as learners pay incrementally as they acquire microcredentials rather than paying large amounts at the start of an academic semester (Knapp
International, 2014);



full time learners may be able to work through a program faster so reducing the loss of
earnings (Kelchen, 2015).

There is also a risk that any expenditure would be wasted if the learners fails the course or has to pull
out part way through. Micro-credentials reduce the costs of failure in learning. The learner pays
smaller amounts more regularly so failing or dropping out of a micro-credential means less money and
time is wasted. It is suggested that the learning resources be provided free online with fees being only
paid for assessment. This further reduces the financial risk as payment is only made when the learner
is confident of passing.
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2.3.6

Learner Motivation

Digital badges arose out of video game culture where they are used to motivate players to undertake
game activities that get them badges. These motivations were to demonstrate their abilities to their
peers and enhance their status in their peer group and the self-satisfaction of achieving goals and
mastering an activity as evidenced by the award of a badge. Put into educational terms, microcredentials allow learners to set achievable goals, build confidence and foster a sense of
accomplishment when those goals are meet (Abramovich, 2016; Newby, Wright, Besser & Beese
,2016)
The relatively short amount of time required to obtain a micro-credential can also help learners to
remain motivated throughout a learning programme. They can achieve micro-credentials in days or
weeks which means they have regular “victories” and have a better sense of advancing along a
learning path which can help them to maintain the motivation to continue learning. The short
duration also means that they can often complete the learning and earn the micro-credential while
they are still running on the initial enthusiasm many have when starting a course. However, the
relatively short duration of individual micro-credentials also means that they have more microcredentials to complete which can be demotivating if they look at how far they have to go to complete
the program. Additionally, the satisfaction that comes from completing a micro-credential could
lessen with too many easy achievements.
One criticism of badges is that they provide an extrinsic motivation (i.e. doing something to gain
external rewards) rather than the desired intrinsic motivation (i.e. doing something because it is
satisfying) which is what learners need to develop if they are to become life-long learners. However,
some (Barata, Gama, Jorge and Gonçalves, 2013) argue that badges do have some intrinsic motivation
by instilling a sense of achievement and competency in students when they earn a badge and in
allowing them to choose what badges to do so encouraging autonomy.

2.3.7

Validity

The acceptance of micro-credentials by industry as a valid indicator of a person’s abilities is one of the
main constraints on the development of micro-credentials at present (Dyjur & Lindstrom, 2017; Rainie
& Anderson ,2017). Many researchers (Davies, 2017; Hickey, 2017; Rainie & Anderson ,2017, p15)
believe that the acceptance by industry of micro-credentials as evidence of job suitability will grow as
the validity and quality of the qualifications are proven. Some larger companies are starting to accept
micro-credentials. For example, 15% of IBMs USA hires did not have degrees but were hired based on
proven competencies (Davies, 2017).
The integrity of the assessment process used to confirm a micro-credential is one of the main
requirements if micro-credentials are to be accepted by industry (Berry, 2016). The potential for
cheating and fraud in online assessment was one of the concerns raised by some of the industry
managers this proposal was discussed with and also by researchers (Ellis, Nunn and Avella, 2016).
Another potential impediment to the acceptance of micro-credentials could be that the proliferation
of micro-credentials could result in high quality, properly assessed micro-credentials being lost in a
crowd of meaningless micro-credentials. Micro-credentials are easy to produce and implement but a
micro-credential will not be a reliable indication of a holder’s competencies if there is not a rigorous
assessment process behind it. These low quality and meaningless “credentials” could well prevent
industry from trusting and accepting micro-credentials as a whole. Linking micro-credentials to the
NZDE system addresses this issue as it will require the micro-credentials to comply with the high
quality control standards presently in place with the NZDE programme and provide confidence to
industry that the micro-credentials are reliable proof of the holder’s competencies.
Using micro-credentials to enable the use of the NZDE (Civil) to provide more flexible and focused response to industry
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3
3.1

NZDE (Civil)
Format

The New Zealand Diploma in Engineering (NZDE) is a diploma at Level 6 which recognises theoretical
and technical knowledge and skills in the engineering field. The NZDE program is presently being
successfully delivered at fifteen ITPs. Courses are taught over 12 to 15 week semesters or in block
courses using classroom –based and blended learning.
The NZDE is aligned with the Dublin Accord which enables it to be recognised in Australia, Canada,
Ireland, Korea, South Africa, the United Kingdom and the United States of America. The owner of the
NZDE qualification is the New Zealand Board for Engineering Diplomas (NZBED) whose role it is “to
ensure engineering education for technicians at Level 6 meets the needs of industry, learners and other
tertiary providers…”.
The NZDE offers civil, mechanical, electrical and electronic strands. This report focuses on the civil
strand only. The civil strand of the NZDE consist of a series of sixteen 15 credit courses including
courses providing specialisations in roading, water, geotechnical and structural engineering and a
capstone course. The structure and courses that make up the NZDE strand are shown in Figure 1
Year 1 – Levels 4 and 5
Engineering
Fundamentals L4
DE4101
Common Compulsory

Land Surveying 1 L4

Engineering
Mathematics 1 L4
DE4102
Common Compulsory

Geotechnical Engineering
1
L5
DE5207
Civil Compulsory
Civil and Structural
Drawing
L5
DE5202
Civil Compulsory
Structures 1 L5
DE5201
Civil Compulsory

Technical Literacy L4
DE4103
Common Compulsory

Materials (Civil) L4
DE4201
Civil Compulsory

Year 1 = 120 credits

DE4202
Civil Compulsory

Year 2 – Levels 5 and 6
Highway Engineering 1
L5
DE5204
Civil Compulsory
Hydraulics (Civil)
L5
DE5203
Civil Compulsory

Engineering Project (Civil)
L6
DE6102
Common Compulsory
Engineering Management
L6
DE6101
Common Compulsory

Elective L5 or L6 e.g








DE5205 Engineering Surveying
DE6201 Geotechnical Engineering 2
DE6202 Highway Engineering 2
DE6203 Traffic Engineering
DE6205 Water and Wastewater Systems
DE6206 Water and Waste Management
DE6207 Land Surveying 2

Year 2 = 120 credits

Figure 1- NZDE Civil Strand
The NZDE aims to produce engineers who can carry out the routine work required in the engineering
industry. The need for more graduates from the NZDE program was set out in the National
Engineering Education Plan (NEEP) which set out a plan for the provision of the “right number of the
right types of graduates are produced to meet New Zealand’s needs”. The plan concluded that the
number of NZDE graduates needed to increase to 500 to meet New Zealand’s annual needs or to 750
graduates to allow New Zealand to establish an “innovation –lead economy”. (IPENZ, 2010). New
Zealand produced 433 NZDE graduates in 2016 (up from 422 in 2015) but the number of students
enrolled in the program decreased from 1605 EFTs in 2015 to 1432 EFTs in 2016 (NZBED, 2016)
indicating the number of graduates is unlikely to increase much more. It is also noted that a significant
number of these graduates were international students.
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3.2

NZDE (Civil) Graduate Roles

Graduates from the NZDE (Civil) program can fulfil a variety of different roles in both the construction
and consulting parts of the civil engineering industry and sometimes in local councils and associated
Council Controlled Organisations.
Table 1 sets out the main roles identified in a survey of recent graduates from Unitec’s NZDE program
carried out on March 2018. The data presented is from 30 NZDE graduates who responded to an
online survey out of the 94 NZDE graduates (32% response rate) who graduated from the Unitec NZDE
(Civil) program between March 2016 and March 2017.

Role
Site Engineer
Infrastructure Engineer
Structural Engineer
Surveyor
Maintenance Manager
Laboratory Technician
Not working in Civil Engineering

Table 1 - Roles
Description
Managing civil engineering construction works.
Design and/or produce drawings for
infrastructure systems such as roading, water,
wastewater and stormwater systems.
Design and/or produce drawings for structural
works such as buildings.
Carry out topographical surveys and produce
plans for design work and/or set out and monitor
construction works.
Manage maintenance and operations activities
on infrastructure assets.
Carry out onsite and laboratory testing of soils,
concrete and other materials.
Either still looking for work or have since moved
on to further study.

Prop.
27%
20%
20%
13%
7%
3%
10%
100%
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4

System Development

4.1

Overview

The aim of this project is to assess the feasibility of using micro-credentials to open up the NZDE (Civil)
to a wider range of learners, particularly working people. It is anticipated that an increase in NZDE
graduates would result in an increase in technical engineers in New Zealand. To achieve this aim it is
proposed to develop a system of on-line, on-demand micro-credentials that would allow learners to
learn what they need to know when they need to know it.
The first step in this process is to develop a draft micro-credential system that would enable:


micro-credentials to be credited toward the NZDE(Civil) qualification while still maintaining
the NZDEs value and integrity;



learners to develop the competencies that will enable them to work in specific roles in the
civil engineering industry;



learners to successfully study while remaining in full time employment;



learners to earn micro-credentials within a reasonable period of time and at a reasonable cost;



learners to develop the academic skills they need to continue on to complete the NZDE;



the production of credentials that are recognised and valued by industry.

To achieve these objectives, the micro-credential system will need to be designed so that:


each individual micro-credential covers a specific competency required to do the activities
undertaken by NZDE graduates;



the learning outcomes of each individual NZDE course is fully covered by a group of five microcredentials (known as a “stack”). This would demonstrate current competency in the NZDE
course and allow the course to be credited to the learner if they decide to enter the NZDE
programme (Clause 3.6 NZDE National Curriculum Document).

The following subsections set out how the draft system was developed.

4.2

Methodology

The desktop study on micro-credentials (set out in Section 2) and the review of the NZDE (Civil)
program (set of in Section 3) provide some background on what micro-credentials could do and how
they might fit into the NZDE program. However more detailed information was required to enable
the micro-credentials system to be developed to meet the requirements of industry. In order to do
this industry managers and recent graduates were interviewed to develop a better understanding of
how micro-credentials could fit into the existing industry and what competencies they needed to
address.

4.2.1

Industry discussions

The micro-credential system development was discussed with senior managers in the civil engineering
industry. Ten of these managers were from construction companies and two were engineering
consultants. The discussions typically lasted 30 minutes and covered the potential usefulness of the
system, how they could use it and what format they would prefer. The results from these discussions
are set out in detail in Appendix A and summarised in Section 4.4.1.

Using micro-credentials to enable the use of the NZDE (Civil) to provide more flexible and focused response to industry
requirements.

Page 13

4.2.2

Graduate Interviews

Knowing what learners need to be able to do is one of the most important questions in developing a
micro-credential (Newby, Wright, Besser & Beese, 2016). In this case, each of the NZDE graduate roles
undertake different tasks and so the tasks and associated competencies for each role needed to be
identified. This information was obtained by interviewing recent graduates about what they did.
Interviews were carried out with six NZDE graduates. These interviewees indicated that they were
willing to be interviewed in the online graduate survey undertaken in early March 2018 and the
interviews were undertaken in late March 2018. The interviewees consisted of two Site Engineers,
three Infrastructure Engineers and one Structural Engineer. One of the Infrastructure Engineers had
recently been seconded to a Surveyor type role and was able to provide information on what that role
entailed. Interviews were also held with eleven Bachelor of Engineering Technology (BEngTech)
students (three Site Engineers, five Infrastructure Engineers, two Project Managers and a Traffic
Engineer) most of whom were fulfilling the same roles as the NZDE graduates and so the information
from these interviews was also able to be used to determine the activities undertaken in each role.
The graduate interviews aimed to provide a better understanding of the tasks that the graduates
undertook when they first started working in a role, how they developed in that role and what they
did now. The findings from these interviews are set out in Section 4.4.2.

4.3

Limitations

The research was limited to managers and graduates working in Auckland. This means that the
resulting conclusions reflect the Auckland civil engineering industry which may differ from the industry
in other parts of New Zealand. While the roles and the basic functions of each role may be the same,
there could be some differences in the frequency of some tasks in different regions. For example,
Auckland graduates mainly design urban roads whereas graduates in other areas may spend more
time designing rural roads and state highways which involves a related but different competency.
Further research is required to provide a complete picture of how each role is undertaken across New
Zealand.
Another limitation is that only a few graduates were interviewed for some roles. In particular, the
information on the structural engineer and surveyor roles were based on single interviews which
cannot be regarded as providing a complete view of these roles. Further information of these roles is
required. However, significant and consistent data was collected on the Site Engineer and
Infrastructure Engineer roles.

4.4
4.4.1

Consultation Results
Industry Views

All of the managers interviewed were interested in any initiative that could increase the number of
people in civil engineering and most considered there were potential uses for micro-credentials in
their organisation. Most liked the idea of using smaller more flexible chunks of learning and getting
people into industry sooner.
Most of the construction companies were especially interested in using the proposal to upskill existing
workers and, to a lesser extent, use cadets more. One of the consultancies suggested that microcredentials could also help immigrant engineers and maths and science graduates to transition into
the New Zealand civil engineering industry and these potential learner groups were added to the
research.
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All of the industry interviewees wanted a way of developing their staff that had minimal interference
with the running of their businesses. Having staff leaving work to attend classes on a weekly basis
means loss of productivity and can cause problems if the person is a vital part of the operation. Most
agreed that having the associated learning being done online was a good idea but were concerned
about whether existing workers would cope with the lower level of support, lack of class sessions and
lack of deadlines of online on-demand courses. Others observed that only motivated self-starters
would be able to complete online on-demand micro-credentials but those were exactly the skills that
they would need to be useful engineers.
A more detailed summary of the industry discussions is contained in Appendix A

4.4.2

Graduate Tasks and Competencies

The objectives of the graduate interviews were to develop a better understanding of the
competencies required to undertake each civil engineering role and how those roles developed. The
interviewees were asked about what tasks they undertook when they first started in their role and
how they developed into being able to undertake their existing tasks. The development paths differed
significantly between graduates working in the construction industry and those working for
consultancies.
Construction companies generally try to get new graduates out onto the worksite to develop an
understanding of what goes on there before moving them into the more office based work of a Site
Engineer. Some construction companies have graduates starting with survey teams, first as a survey
assistant and then moving into being on the instrument. This allows the graduates to learn to read
drawings, see what is going on onsite and develop the precision and clarity of purpose required to be
an engineer. Other construction companies have them working as labourers or operators to develop
a good understanding of construction work.
Graduates may also be responsible for safety,
environmental and quality management activities. After a few months they typically move into
trainee site engineer role where they start managing staff, subcontractors and supply agreements
under the supervision of a site engineer. Most are Site Engineers responsible for running their own
sites within a year.
Graduates working for consultancies often start as CAD Operators doing changes to existing drawings
before moving on to producing their own drawings (using company templates) from other people’s
designs and helping to prepare consent applications which may include producing drawings as well as
preparing reports from company templates. Graduates working on infrastructure projects typically
move on to doing their own designs under the supervision of a senior engineer after a few months
before being given smaller projects of their own to manage and design after about a year. Only one
structural engineer was interviewed and so more information is required on this role. The person that
was interviewed started by producing drawings from other people’s designs and moved on to do some
simple design work (e.g. house beams and retaining walls) after a few years.
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5

Draft Micro-credential System

5.1

Potential Learners

The existing NZDE system mostly caters for students committed to two years of full time study. Microcredentials offer the opportunity to open up the NZDE to people presently not engaged in engineering
education. Some reasons for not engaging in education may be that they need to remain in full time
employment, they may not have the academic skills or confidence to engage, they may not want to
attend traditional classes or a combination of these reasons.
It is suggested that the groups most likely to be interested in using the micro-credential system are:


Construction Workers - Existing construction workers who would like to develop the
competencies required to allow them to advance to management positions;



Cadets – learners, typically young people, employed by civil engineering companies who work
full time and develop the required learning from part time study;



Immigrant Engineers – Immigrants who have engineering experience or qualifications in
another country but who need to develop expertise and credentials in the New Zealand Civil
Engineering Industry;



Career Changers - Non-engineering graduates who are working in other fields but wish to
move into the civil engineering industry.

These groups vary considerably in civil engineering experience and academic abilities. Construction
Workers are likely to have detailed knowledge of the New Zealand construction industry and practices
but may be lacking in academic skills. They may also require additional maths courses to make them
eligible to enter the NZDE programme. Immigrant Engineers and Career Changers may have the
required academic skills but lack an understanding of the New Zealand civil engineering industry.
Cadets would lie somewhere between the two groups with reasonable academic skills and a
developing knowledge of the industry through working in it. These varying competencies mean that
the micro-credential system will need to be carefully designed to meet all learner needs.
These different learner groups were discussed with senior industry managers. The construction
industry managers were especially interested in how the system could be used to upskill some of their
existing workers. However, most were concerned that the typically low academic abilities of workers
could be a problem and noted the existing difficulties of getting workers to complete trades courses
delivered by distance learning. Some construction industry managers were interested in Cadets and
Immigrant Engineers but noted the cost and time involved in training them could be an issue.
However, the construction industry has the option of having learners working as labourers to make
them profitable while they are developing the required competencies.
The consulting industry does not have much of the low level work that could keep a cadet or
inexperienced person profitable and so the consulting managers were less interested. They noted
that the micro-credential system may be useful for some immigrant engineers but it depends on the
person and they would prefer someone who already has done some study. However, as one noted,
the skill shortage in their industry was so bad that they may need to consider Cadets or Career
Changers.
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5.2

Draft Micro-credential System Features

The draft micro-credential system has been developed to have the following features.


Competency-based – Each micro-credential would recognise mastery of a specific competency
required to carry out a specific task undertaken by NZDE graduates.



Short learning duration – The micro-credentials would all be worth 3 credits. This means that
a learner new to the subject should require about 30 hours of study (about 3 to 4 weeks) to
develop the competency.



Online and On-demand Learning Resources - Learners would be able to access the resources
required to develop the competency for free at any time. This would allow any person to start
learning a competency at any time.



Online and On-demand Assessment – Learners would be able to access the submission
requirements and submit demonstrations of their competency at any time.



Flexible Curriculum – Learners would generally be able to undertake the micro-credentials in
whatever order they choose to match their learning requirements. However, it is noted that
learning some micro-credentials will require learners to have prior knowledge or skills outside
of the competency being learnt. The content required to learn and understand this additional
knowledge will either be embedded in the micro-credential learning resources or will be
provided in links from the resources.



Stackable – the micro-credentials would be able to be stacked to either align with the learning
outcomes of an NZDE course or recognise an integrated package of learning that covers a
wider capability.



Sharable – The micro-credentials would be recognised using open badges that holders can
share online. The details of this open badge system are not covered in this study as it would
need to fit in with systems presently being developed by NZQA.

Tutoring is not presently included as an integral part of the system. It is anticipated that the online
resources and related links will provide comprehensive coverage of each topic. However, it is
acknowledged that some learners may struggle with the content and the discipline required for online
learning and would require varying levels of support. This may be offered, either online or in person,
as an additional service provided by ITPs or private providers. There is also the option for ITPs or
industry organisations to use the micro-credential system as a basis for formal in-class or blended
learning courses that are run when needed.

5.3

Content

The micro-credentials will need to be designed so that each individual micro-credential covers a
specific competency and each micro-credential stack covers the all of the learning outcomes of the
corresponding NZDE course. Additionally, the micro-credential system needs to cover the
competencies required to carry out the tasks related to a particular role fulfilled by NZDE (Civil)
graduates.
The draft design was informed by the survey and interviews with recent graduates (see Section 4). An
analysis of the tasks the graduates undertook was used to produce a list of competencies for each
role. Each competency formed the basis for the development of a micro -credential. The microcredentials were compared with the NZDE (Civil) curriculum and were arranged into stacks of five 3
credit micro-credentials so that the stack (i.e. all five micro-credentials) covered the learning
outcomes for that course.
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Some learning outcomes did not correspond with any of the competencies required by graduates so
several additional micro-credentials were added to ensure that the stack covered all learning
outcomes. Additionally, there were entry-level tasks undertaken by NZDE graduates that were not
specifically covered by learning outcomes. The main issue was that the NZDE curriculum does not
cover many of the essential competencies required for the Site Engineer role (which employs over a
quarter of the graduates). This issue was addressed by adding a BEngTech course, MG6106:
Construction Practices, to provide NZDE credits for the micro-credentials relevant to that role. Section
3.2 of the NZDE National Curriculum Document allows the addition of one course outside of the NZDE
programme so it can be used without being specifically included.
The micro-credential stacks are structured to focus on the competencies required for practice while
still covering all of the learning outcomes. For example, the Materials stack has the timber, metals
and concrete topics as separate micro-credentials even though they are mentioned in just one
learning outcome. This is because the discussion with graduates indicated that they need in-depth
knowledge of each of these topics to practice whereas other separate learning outcomes such as
knowledge of the origin of earthquakes and geological processes needed less emphasis and could be
covered with one micro-credential.
Table 2 sets out the main competencies, micro-credentials and corresponding NZDE courses for each
stack. A more detailed breakdown of the derivation of the micro-credentials for the Site Engineer,
Infrastructure Engineer and Structural Engineer roles is contained in Appendix B.

Table 2 – Micro-credentials Schedule
Competencies
 Design simple structural elements.
 Produce structural drawings.
 Design water services.

Micro-credential
Civil Engineering Fundamentals
Statics Fundamentals
Stress and Strain Fundamentals

NZDE Course
DE4101
Engineering
Fundamentals

Fluid Fundamentals
Mechanical and Electrical Fundamentals







Conduct online research.
Present information at meetings.
Write simple reports and emails.
Produce design drawings.
Contribute to meetings.
Discuss work issues in face-to-face or
telephone conversations.

Digital Literacy
Oral Communication
Written Communication.
Visual Communication
Interpersonal communication

 Design soil structures.
 Design concrete, timber and steel
structures.
 Design plastic pipe systems
 Order and inspect materials.
 Monitor construction work.

Geology Basics







Land Surveying Principles

Conduct topographical surveys.
Set out construction works.
Reinstate benchmarks.
Carry out as-built surveys.
Set up machine control systems.

DE4103
Technical
Literacy

Concrete Materials

DE4201
Materials

Timber Materials
Steel Materials
New Materials
Coordinate Calculations

DE4202
Land Surveying 1

Levelling
Traversing
GPS Surveying
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Table 2 (cont.) – Micro-credentials Schedule
Competency
 Design simple structural elements.
 Produce structural drawings.

Micro-credential
Structures Overview
Axial and Shear Forces

NZDE Course
DE5201
Structures

Bending Moments
Structural Elements
Basic Beam Design





Revise existing Drawings.
Set up Civil3D and 12D models.
Carry out civil and structural design.
Produce CAD drawings for civil and
structural projects.

Engineering Drawing Overview
CAD Basics
Basic Civil Engineering Drawing
Basic Structural Engineering Drawing

DE5202
Civil and
Structural
Drawing

Engineering Drawing Sets
 Design urban and rural roads.
 Model and design road drainage
systems
 Manage or monitor road
construction works.
 Manage road maintenance activities

Roading Overview

 Design soil structures and
foundations
 Conduct geotechnical testing and
investigations.
 Plan and monitor earthworks
operations.

Soil Composition









Engineering Management Overview

Work as part on engineering team.
Manage engineering projects.
Take off qualities.
Estimate project and variation costs.
Administer contracts.
Monitor construction works
Liaise with stakeholders.

Road Design
Road Drainage Design
Road Construction
Road Maintenance
Soil Properties
Soil Classification

DE5207
Geotechnical
Engineering 1

Soil Improvements
Geotechnical site investigations

Project Management

DE6101
Engineering
Management

Quantity Surveying Basics
Contract Administration
Professional practice principles

 Model and design water,
wastewater and stormwater
systems.
 Manage water system maintenance
activities.
 Manage or monitor construction and
commissioning of water services.

Water Systems Overview









Construction Practices Overview

Set out site
Plan site activities
Procure resources.
Manage site safety
Manage site quality control system.
Conduct tests and inspections.
Manage and monitor site
environmental protection measures.

DE5204
Highway
Engineering

Water Supply System Design
Wastewater System Design

DE6105
Water and
Wastewater
Systems

Stormwater System Design
Integrated Water Management

Earthworks Construction

MG6106
Construction
Practices

Civil Works Construction
Excavation and Foundation Construction
Structures Construction
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E
E

O
E
E
E
O

O
E

E
O
O

E
E
E

O
E

O
E

O
E

O
E
E

MG6106: Construction Practices

DE6105: Water and Wastewater Systems

DE6101: Engineering Management

O

DE5207: Geotechnical Engineering 1

E
O

DE5204: Highway Engineering

E
E
E
O
E
E

DE5202: Civil and Structural Drawing

E
E
E
E
E
E

DE5201: Structures

DE4201: Materials

O
O
E
O
O
E

DE4202: Land Surveying 1

DE4103: Technical Literacy

Role
Site Engineer
Infrastructure Engineer
Structural Engineer
Surveyor
Operations Manager
Laboratory Technician
Key
Essential
E
Optional O

DE4101: Engineering Fundamentals

Figure 2 sets out the NZDE (Civil) graduate roles (identified in Section 3.2) and the NZDE courses that
contain the competencies required for each role. The courses that contain the competencies that are
essential for the role are marked as “E” while those that contain competencies that may be useful are
marked as “O”. Some roles do not require all of the competencies provided in an essential course but
students would need to do all of the micro-credentials in the related stack if they are to get the course
credited to an NZDE programme.

E
O
O
O
O
O

Figure 2 - Roles and relevant NZDE courses
5.4

Using the Micro-credential System

A micro-credential system offers a more flexible way of learning which enables learners to plan their
own learning pathway. The pathway learners choose to follow may be influenced by:


their immediate learning needs at work;



aligning their learning with activities being undertaken at work or on sites they have access
to;



what they are interested in;



recognising and building on competencies they already have;



developing competencies that would help them get a job in a particular role; or



developing a new set of competencies that would allow them to move up in an organisation
or move into a new role.
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A properly designed micro-credential system should be able to accommodate any of these choices.
How learners could use the micro-credential system is best illustrated in an example which is shown
in the box below.

Example
This example illustrates the potential use of micro-credentials for a cadet starting work full time with a
construction company assisting with a road construction project. His progression could be as follows


January – Starts work and does micro-credentials that enable him to develop basic understandings of
how the civil engineering industry works, how construction is undertaken and how a road is
constructed.



February/March – The project is undertaking earthworks and so he does micro-credentials to enable
him to understand the earthworks process and to help with the soil testing onsite. He would be busy
helping the site engineer and so would only have time to do one micro-credential each month.



April/May – The project moves on to laying drainage and building the road, so he takes microcredentials to help him understand these processes and be able to undertake basic safety and quality
management tasks. He still only has time to do one micro-credential a month.



June/July – The project is completed and construction work eases off over the winter. This frees up
time for him to do more micro-credentials to increase the range of his competencies and so enable
him to take on more responsibilities in the following construction season.

Geotechnical Engineering 1
Soil Composition
Soil Engineering Properties
Soil Testing
Soil Improvement
Geotechnical Investigations

Engineering Management
EM Principles
Project Management
Engineering Contracts
Contract Administration
Professional Practice

Construction Practices
CP Overview
Earthworks
Civil Works
Excavations and Foundations
Structures

Highway Engineering
Road Basics
Road Materials
Road Design
Road Drainage
Road Maintenance

CP Overview

Road Basics

January

EM Principles

February

Earthworks

March

Soil Testing

April

Civil Works

May

Road Materials

June

Excavations and Foundations

Structures

July

Project Management

Engineering Contracts

Professional Practice

This example illustrates several advantages of this approach in that it


allows learners to develop the competencies they need when they need them.



provides flexibility on the pace and rate of study so the amount of study time can be varied to
match work requirements.



allows learners to study at any time so they are not constrained by semester times or curse
deadlines.
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5.5

Earning Micro-credentials

The process the learners would undertake to earn micro-credentials is illustrated in Figure 3 and would
consist of the following steps –
1. Learner determines what micro-credential they wish to earn and reviews the free online
Submission Requirements which set out what competency the micro-credential represents
and how that competency can be demonstrated.
2. Learner decides what learning (if any) that they need and use the free Online Resources to
develop the competency. Alternatively, they may find that they already have the competency
from previous learning or experience and just need to demonstrate it.
3. Demonstration of Competency is compiled and submitted. A fee for the assessment of the
submission, interview and badge processing would be charged at this stage.
4. Assessor reviews submission to determine whether it does demonstrate mastery of the
competency.
5. Assessor and Learner discuss submission to provide verification that the submission is the
learners own work, that they understand what they have submitted and that they have
mastered the competency.
6. Assessor issues the micro-credential which is produced as an Open Badge including digital
copies of the Submission Requirements, the Demonstration of Competency, the Verification
interview and the micro-credential conformation.

Figure 3 – Micro-credentialing Process
This process has been based on the Educator Micro-credentials Ecosystem developed by Digital
Promise that successfully enables teachers in the United States to have their competencies recognised
nationwide. The main difference is that this process has an additional verification step.
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The verification step is considered necessary to allow the micro-credentials to be integrated into the
NZDE (Civil) while still maintaining the integrity of the qualification. One concern raised from both
industry and educators is that an online system could allow plagiarism or even “subcontracting” of the
demonstration of competency. The recorded interview in the verification step provides firm link
between the learner and their demonstration of the competency.
The micro-credential system would need to be supported by an online platform to provide easy and
open access to the resources associated with each micro-credential, to allow learners to submit their
demonstrations of competency and to issue the earned micro-credentials. The details of this online
system are not covered in this document as its final form depends on the results from other initiatives
that are presently underway.
It is recommended that the assessment and verification processes as well as the issuing of badges
would be undertaken by individual ITPs. The information contained in the open badges would allow
easy access to the data required for auditing processes to ensure consistency in the award of microcredentials. The option of allowing industry to carry out the assessment processes was discussed with
industry managers who preferred that assessment be undertaken by educational organisations.
Reasons given were that they considered that they did not have the resources or expertise to do the
assessment and felt that external assessment provided more confidence in the integrity of the microcredential.

5.6

Cross Crediting

One of the main features of the draft system is to enable micro-credentials to be used to gain cross
credits for NZDE courses. Linking the micro-credentials to a formal industry-accepted qualification
adds value to the micro-credentials and allows learners to move into a formal education pathway. It
also distinguishes them from other less reliable certifications which are likely to proliferate online in
the future.
Recognition of prior learning (RPL), is permitted by Section 3.6 of the NZDE National Curriculum
Document. RPL includes the “recognition of prior experiential learning. recognition of current
competency and assessment of prior learning” (NZBED, 2017) which is what the micro-credential
stacks are designed to provide. The regulations allow for up to 50% of the NZDE qualification to be
awarded through the RPL process which means that the whole NZDE cannot be obtained using microcredentials. This is not really a problem as graduates of the NZDE programme need to be able to
develop more than just a set of competencies. They need to be able to integrate competencies and
look at the big picture in order to undertake larger more complicated projects that occur in the latter
part of the NZDE and would be hard to achieve with micro-credentials. As suggested in Section 2, the
current thinking is that the benefits of micro-credentials are most useful in the initial and intermediate
stages of a learning programme and that is the half of the NZDE that would be covered with the draft
micro-credential system.
The proposed process for the crediting of a micro-credential is that learners will be required to earn
all of the micro-credentials in a stack (i.e. group of five micro-credentials that cover the NZDE courses
learning outcomes) before they can apply for the credit. Each stack covers all of the learning outcomes
of the corresponding NZDE course so the micro-credentials would provide evidence that the learner
has acquired the competencies covered in the course.
The NZDE National Curriculum Document also notes that any RPL “must comply with an accredited
institutions Quality Management System” (NZBED, 2017) which means that the acceptance of microcredentials as indications of prior learning will be at the discretion of individual institutions. Therefore,
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the acceptability of micro-credentials and the process to accept them if they are accepted may vary
between institutions. However, it would be preferable that a common system be agreed between all
ITPs. It is recommended that all ITPs be involved in the development and implementation of any
micro-credential system to produce one system that is owned and managed by all.

5.7

Additional Opportunities

The proposed micro-credential systems could open up some additional opportunities to increase the
number of people entering the civil engineering industry, enable a more flexible credentialing of civil
engineering competencies and improve the quality of the existing NZDE programme. This section
suggests some of these opportunities. It should be noted that these opportunities are not part of the
draft system but could be added later when the demand and effectiveness of the system are better
understood.

5.7.1

Secondary School Courses

Increasing the profile of engineering in secondary schools could help increase the number of students
who consider engineering as a career. One way of doing this could be to teach some of the microcredentials at secondary schools. This would have the additional advantages of allowing students to
start collecting cross credits for NZDE subjects if they wish to go on to that program, producing
students who are better informed about engineering and allowing students to develop “real world”
skills and understandings.
Secondary school engineering courses would also enable better links between the civil engineering
industry and students which could lead to more cadetships in the industry. The use of cadetships was
included in the discussions with industry senior managers. Several companies already recruit workers
directly from secondary school citing the advantages of being able to develop them in the company’s
culture and practices but others report significant difficulties in trying to engage with secondary
schools. Most indicated an eagerness to recruit and train young people who show potential. A
secondary school course with industry involved could enable suitable students to show this potential
and make the contacts they need to go straight into the industry.
One option would be a general engineering course (with minimal maths and science) to provide
knowledge of the engineering industry and develop some of the basic skills required to practice
engineering such as project management and technical communication. This course could focus on
civil engineering alone or could also include a wider range of related subjects such as surveying,
construction management, quantity surveying and architecture.
Another option would be to produce a course based on the maths and science based microcredentials. This is already being done in the Secondary-Tertiary Pathways Project being funded by
Engineering E2E where engineering is integrated into existing physics and maths courses (Engineering
E2E, 2017). While these courses provide valuable learning experiences, they did not focus on the
topics covered by the exams for these subjects and students have needed to return to their schools
to learn the subjects in the context used in the exams.
Another issue with adding more courses is that secondary schools may have to provide additional
resources to teach them. Many secondary schools are already struggling with resourcing existing
courses and this could just add to the burden. Possible ways of minimising these effects would be to
have special funding for the courses, sharing the teaching with ITPs and involving industry in course
delivery.
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This initiative is not included in the existing proposal as it any initial efforts would need to focus on
developing the system for its target groups. However, if the micro-credential system does get
implemented, it could be reviewed when the viability of using micro-credentials for cadets is better
understood.

5.7.2

Certificates

Some learners may decide to do the micro-credentials but not engage with the NZDE programme. It
is suggested that there could be an overall credential that brings together these micro-credentials and
recognises the overall achievement of the learner. Additional status could also be added if the
certificate could be endorsed to indicate the learner has developed the full set of competencies
related to one particular civil engineering role such as Site Engineer, Infrastructure Engineer or
Draftsperson.
Figure 2 (Section 5.3) showed the essential courses for each role which could make up each certificate.
The figure indicates that most roles have six essential NZDE courses with at least three at Level 5 or
above. This would suggest that the certificate would be a Level 5 certificate. However, all of the
micro-credentials in each stack may not be relevant and further work is required to identify the specific
micro-credentials required for each role certificate.
The potential use of certificates was addressed in the discussions with industry representatives who
were split on the value of the proposed certificates. Some companies would not consider it an
advantage when hiring because they would be looking for expertise across the whole range of civil
engineering as represented by the complete NZDE or a degree. Other construction companies felt
that a certificate in civil construction could be recognised when hiring site engineers as it would give
a good indication of what they can do.
Many of the industry managers acknowledged that maths was a major impediment for many workers
and perhaps a certificate could allow them to achieve some engineering qualifications. One manager
mentioned one of their construction managers who dropped out of the NZDE because he could not
do the maths. However, this person is one of their best engineers and is running multimillion dollar
projects.
The certificate option is not included in the existing proposal as it could complicate any initial
implementation work. However, it is suggested that, if the micro-credential system does get
implemented, the certificate initiative be reviewed after a few years of operation when the demand
for the credential can be better assessed.

5.7.3

Broadening Availability

The micro-credentialing system and associated online resources could be used to deliver face-to-face
or blended courses at ITPs that do not have the resources to produce the material, in areas that do
not have ITPs, in industry organisations that may wish to have a formal training program for their staff
or by private providers who wish to provide tutoring services. This would allow more flexibility in the
delivery of part of the NZDE programme and make it more accessible to more people.
The delivery could be complete NZDE courses or a selection of micro-credentials related to a particular
activity. For example, selected micro-credentials from the Materials, Construction Practices,
Geotechnical Engineering and Land Surveying courses could be packaged into a course covering all
aspects of earthworks projects.
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5.7.4

Additional Competencies

Several topics, such as the use of Civil 3D software, stormwater modelling, resource consent
applications, vertical construction, low impact design and contract administration, which were
relevant to NZDE graduate practice were found to lie outside of the NZDE (Civil) curriculum. In
addition, the rapid development of new technologies and climate change will mean that other
competencies, such as designing green buildings, setting up machine control systems, doing drone
surveying and designing and managing coastal protection may also be required in the near future.
Lastly industry organisations may wish to train learners in competencies relevant to their own
products or needs that would be relevant to the NZDE programme. These additional competencies
could be packaged into micro-credentials to enable NZDE graduates to develop the up-to-date
knowledge that would make them more employable and provide industry with people who can
implement the new technologies or practices sooner.
The additional micro-credentials could be integrated into the certificate system discussed in the
previous section. It would be harder to get them added to the NZDE curriculum as many may not be
able to be packaged into a complete course. One option could be adding an “industry-focused skills”
elective to the NZDE that would enable five 3 credit micro-credentials, that are relevant to the
programmes objectives but outside of the specified curriculum, to be packaged into a course credit
for the NZDE. This needs to be discussed with the NZBED.
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6

Proposed Micro-credential Implementation

6.1

Risks

There are a number of risks associated with developing and implementing any new system. These
need to be proactively addressed where possible to lessen the likelihood of the system not delivering
its required outcomes or becoming financially unsustainable.
The main risks are as follows.


Low uptake by learners due to lack of publicity or perceived value.



Low success rate leading to loss of interest in programme.



Uneconomic development costs due to need for high quality online resources.



Unsustainably high operations costs.



Micro-credentials not accepted as recognition of prior learning by ITPs, NZBED or IEA.



Micro-credentials not accepted as indication of required competencies by industry.



Learners do not have technology to access or work online.



Learners do not have academic skills to undertake online learning.



Incorrect information about validity or effectiveness of micro-credentials erodes confidence
in approach.

To address the risks a number of mitigation measures should be implemented. The main mitigation
measures are as follows.


Undertaking proper consultation and on-going communication with all stakeholders to
maintain confidence in the value and validity of the system.



Carrying out a pilot project to develop and roll out one micro-credential stack to provide a
better understanding of the development process and the issues related to delivering online
micro-credentials. This is discussed in the following section.



Running an information campaign to raise the systems profile and provide correct information
about micro-credentials prior to rolling them out.



The development of the micro-credential system in stages to reduce the financial risks
associated with failure.



Undertaking suitable research on the demand and costs of each stage before the associated
micro-credentials are developed and rolled out.



Development and operations costs determined and adequate funding established before
system is rolled out.



Provision of high quality online learning resources to enable competencies to be learnt with
minimal or no tutor input.



Design of micro-credentials to provide context and links to other micro-credentials.



Learning resources and other online material to be designed to run on basic computers and
mobile phones with standard or free software packages and apps.

A more detailed analysis of the risks and associated mitigation measures is contained in Appendix B.
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6.2

Pilot Project

It is suggested that the next step in investigating the feasibility of using micro-credentials with the
NZDE (Civil) curricula is to develop a micro-credentials stack (five micro-credentials aligning with one
NZDE course) and running them during a semester. Participants who complete all five microcredentials will be able to sit the exam with the existing students to demonstrate their competency in
the whole course.
Comparison of the results of the pilot participants and the existing students will provide some
indication of the ability of the micro-credential system to meet existing NZDE standards. Developing
and running the micro-credentials will also provide valuable information on the issues and resource
requirements associated with the new system.
Several construction company representatives mentioned they may have interested workers and
some potential students or other parties may also be interested.
The choice of the stack requires further discussion with the NZBED. The Engineering Management
stack would provide a good introduction to the civil engineering industry but it is one of the courses
used to assess graduate competencies which could make it development as a microcredential stack
more complicated. The Highway Engineering course may be the best option. It has a good mix of
design and construction topics and would be useful for most people entering the civil engineering
industry. This needs to be discussed further with the NZBED.
The pilot would have to provide some benefit for participants. This would best be provided by offering
a credit on the course for those that earn all five micro-credentials and pass the exam. These learners
would have demonstrated competency in the course learning objectives and crediting them with the
course would be within the guidelines for RPL (Recognition of Prior Leaning) in the NZDE National
Curriculum Document even if the micro-credentials system does not get implemented.
It is also proposed to have the course tutor available to answer question the participants may have
and offer other support. While tutoring is not part of the full proposal it is considered that it should
be provided for the pilot to give participants a fair chance of succeeding and to allow the support
requirements for various types of learners to be assessed. The need for tutoring and other support
needs to be included in the consideration of the feasibility of implementing the whole micro-credential
system.
The estimated cost for this pilot project is about $80,000. This includes the costs of developing the
learning resources and submission requirements for the five micro-credentials, rolling them out over
a 20-week period and analysing the results. It is anticipated that the costs of developing subsequent
stacks would be less expensive but the pilot project will need to address a variety of issues such as
developing an integrated programme, producing effective online learning resources and developing a
common flexible format for the demonstrations of competency.

6.3

Future development

If the pilot project demonstrates the feasibility of the micro-credential system, then the next step
would be to develop and offer the full micro-credential system for one role. It is suggested that the
next micro-credentials to be developed should focus on the Site Engineer role because it is the role
that takes the highest number of NZDE graduates and the construction industry has shown significant
interest in micro-credentials. The Infrastructure Designer role would be the next most useful role to
focus on.
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The micro-credential system may prove to be more expensive to develop than conventional courses.
This is because the online learning resources associated with each micro-credential will need to be
well-designed to cater for the wide range of potential learners and links between micro-credentials
will need to be well established to ensure the context of each is clear. Likewise, the criteria for the
demonstration of competencies will required significant effort to provide something that is clear and
flexible but still provides clear evidence of mastery of the competency. However, once developed the
resources can be used repeatedly with less tutor resourcing so reducing the operations costs.
It is suggested that the micro-credentials would best be developed as collaborative effort across all
ITPs. This would allow the collective knowledge and skills of each subject expert to be applied into
the micro-credential content. It would also increase the acceptability of the micro-credentials to all
ITPs. The system would work best if the micro-credentials are accepted by all ITPs as that would
provide the mobility of the credentials that industry and learners mentioned would be useful.
The funding of the system also needs to be addressed as the development of the micro-credential
submission requirement and associated learning resources will require a significant up-front cost.
Charging for access to content and advertising are used in some online learning systems but these
models may be inappropriate for this system which has a focus on increasing participation in
engineering education and presenting itself as an educational system rather than a commercial
enterprise.
It is noted that the micro-credential system, especially the online learning resources, could provide
benefit to a wide range of educational and industry organisations and could encourage more people
to enter the engineering industry so producing more of the engineers that New Zealand needs.
Therefore, it could be argued that the development of the micro-credential system is a benefit to the
wider community and should be funded as such.
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7

Conclusion and Recommendations

This report examined the feasibility of using micro-credentials to improve the ability of the NZDE (Civil)
programme to respond to industry requirements. In particular, there is a need for more technical
engineers to undertake the routine tasks that comprise the bulk of civil engineering activity. One way
to do this is to make the NZDE (Civil) programme more accessible to a wider range of people such as
construction workers who wish to upskill, people working in other industries who wish to transition
to engineering and young people who wish to enter the industry through cadetships. It is proposed
that this could be achieved by offering the alternative of doing up to half of the NZDE courses using
an online on-demand competency-based micro-credential programme.
A proposed micro-credential systems was set out that would allow people to demonstrate their
mastery of a specific competency and earn a micro-credential recognising that they have that
competency. The system would also include online learning resources that allow learners to develop
the specific competencies if they do not already have them. Groups of micro-credentials (called
“stacks”) would be able to be aligned to existing NZDE (Civil) courses. This would allow microcredential holders to use stacks of micro-credentials to demonstrate that they have met all of the
learning outcomes of that course and so qualify them for a cross credit of the corresponding NZDE
(Civil) course.
It is suggested that this online on-demand system will allow learners to learn what they need to learn
when they need to learn it and so manage their own learning pathway according to their own needs
and their own constraints. In particular, it will offer a more flexible way for working people to manage
their work, family and study commitments.
A variety of issues were discussed including the low academic skills that some potential learners may
have, the potential for micro-credentials to only provide a fragmented understanding of the whole
discipline, the motivational and academic difficulties that online learning raises and acceptance of the
micro-credentials as a valid credential by potential learners, accreditation authorities and industry.
Each these issues and any others that may arise need to be properly addressed if the system is to be
successfully developed and implemented. This will require significant time and resources to achieve.
However, the potential benefits in producing more technical engineers and allow people to engage in
formal education may justify the time and expense.
This report concludes that an online on-demand competency-based micro-credential system linked to
the NZDE(Civil) programme could be developed and implemented. However, the uptake and
acceptance of the programme would only become clear when the programme is implemented. The
significant cost and time requirements mean that the costs of failure could be significant. Therefore,
this report makes the following recommendations.


A pilot study involving the development and limited rollout of one micro-credential stack (five
3 credit micro-credentials) be undertaken to develop a better understanding of how the
micro-credentials system would work and how effective it would be.



The proposed system be discussed by all ITPs with the aim of developing an agreement on
how all ITPs can be involved in the development and implementation of the system.



Consultation be undertaken with EngNZ and NZBED to make them more aware of what is
being proposed and obtaining their support for the proposed system.
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Appendix A – Industry Discussions
Introduction
This appendix sets out further details of the discussions held with industry organisations.
The idea of splitting NZDE courses into micro-credentials was discussed with ten industry
organisations including eight construction companies and two consultancies.
The objective of these discussions was to:




gauge interest in the proposal;
determine what format would work best with industry; and
identify which groups could would benefit from the alternative approach.

All of the interviewees expressed support for the micro-credential initiative and many of the
construction companies were keen to be trial them in upskilling some of their workers. Many liked
the idea of flexible online learning and being able to align learning with project activities but did not
see how it could work.
The following sections summarise the responses to the various issues discussed.

In-class verses flexible online
There were differing views on whether the micro-credentials should be delivered online or in class.
Most construction interviewees felt that their learners needed the discipline of attending classes at
set times and having deadlines for assignments. Others noted the importance of having a tutor
explaining the content and pushing the learners to complete the course. Most noted that they
personally had learnt best when they were in classes and that online learning was much harder for
them.
Many also noted the benefits of being able to study for a micro-credential online when it was
convenient but did not seem to see how it could practically be done without deadlines being
integrated into the course. One interviewee noted that meeting deadlines under pressure was one of
the abilities that people working in industry needed to have. A few mentioned that their experience
with trade qualifications was that busy workers would just let the study drift and would not complete
their qualifications in a reasonable time period. One construction interviewee noted that construction
takes a significant amount of a person’s time and learners may struggle to make time to do study but
a class gives them a set time to be somewhere to do the study. Some noted that they had to move
cadets from correspondence to class learning because they needed the discipline of fixed class
sessions.
One construction interviewee noted that one benefit of online learning was that it required learners
to develop the stamina and self-motivation needed to work autonomously. He noted that these were
exactly the qualities he was looking for in an engineer.

Length of micro-credentials
There were no firm views on how long the micro-credentials should be. Some were comfortable with
the size of existing credentials while others saw the benefits of having smaller parcels of learning.
However, it was also noted that a higher number of micro-credentials could be more daunting for
learners.

Using micro-credentials to enable the use of the NZDE (Civil) to provide more flexible and focused response to industry
requirements.

Page 33

Tutoring
Several options regarding having industry providing academic tutors were discussed. Most companies
mentor their workers in regard to practice but most considered they did not have the resources or
time to tutor workers on the academic aspects of the NZDE courses. Some noted that they also may
not have the knowledge to help with all subjects nor were they trained tutors so the help they could
give would not be as effective as professional tutors. One interviewee noted that internal mentoring
had the risk of exacerbating bad habits and outdated practices.
Some did note some advantages of having internal tutoring. One interviewee pointed out that it could
be a useful exercise for recent graduates to mentor current students. Others preferred internal
tutoring as it allowed them to align the learning with the company way of doing things. However
most considered that any online course would need some mentoring from the course provider.

Assessment
The option of industry assessing their own learners was discussed. This is done in a variety of trades
courses where company personnel are trained in assessment practices and assess the learners in the
company. Most companies that do this said that it consumed too much time and they would prefer
that assessment was provided by the provider. There is also a risk to a company in spending
considerable expense in training assessors and then losing them. However, one advantage of having
internal assessors was that they could identify individual learner difficulties, such as literacy problems,
which the company was better positioned to address.
Several interviewees expressed concern about the neutrality and consistency of in-house assessments
and considered that external assessment provided more confidence in the integrity of the credential.
Others noted that industry people did not have the skills to do assessment properly and that it should
be done by educational professionals.
Some noted the importance of having nationally recognised credentials so that learners could move
between training institutions.

Cadetships
Cadetships involve a person, often a young person recently graduated from secondary school,
completing a degree or diploma while working in industry.
The potential usefulness of the micro-credentials system in making it easier for companies to recruit
cadets directly from collage was discussed. Several companies already recruit workers directly from
secondary school citing the advantages of being able to develop them in the company’s culture and
practices. Recruiting students currently doing an NZDE is also a common practice. The companies
doing this see potential in the learner and are willing to give them the opportunity to study toward an
NZDE or other qualification while they work full time.
Other construction companies do not recruit cadets from secondary school either because of the
difficulties of accessing the secondary school system or because they have hired secondary school
graduates in the past who have not been mature enough to fulfil the management roles in their
company. The issue of how to allow time for cadets to attend classes with minimal disruption to the
site operation was also an issue for some. Some interviewees suggested class times early in the
morning of in the evenings would help address this but also acknowledged that the flexibility of the
micro-credential format could make employing cadets more manageable.
Hiring students from secondary school also allows a lower level engineering role to be established who
can be the “arms and legs” of the engineers. One construction interviewee noted that his company
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had a rigid graduate program that rotated graduates through the different departments of the
company. This allowed them to develop the graduates into well-rounded engineers but caused
problems in the projects as graduates were rotated out of the project team. Cadets could be allocated
to projects for the full duration of the project to help the engineer and develop relationships which
would provide a more stable team structure even though they would not be able to do some of the
tasks that graduate engineers could do.

Construction Workers
Upskilling existing construction workers was also discussed. The two consultancies interviewed
considered that construction workers did not have the academic skills for entry level consultancy work
but they would be useful when they had progressed through the relevant micro-credentials.
Each of the construction companies had workers that they considered would be candidates for
upskilling using the online micro-credential format. However, many also expressed doubt over
whether many workers would have the self-confidence and academic skills to do the work required to
complete the micro-credentials especially if there were no deadlines. Many had bad experiences of
workers having to be pushed to complete trade certifications.
Balancing this was the fact that construction workers would have practical experience of what was
being learnt. For example, one interviewee noted that the workers could read and understand plans
but needed to learn what was behind the design. Like the idea of being to fit study in rain days or
closedown periods. Would fit in well with construction if it can be put together provided students
have the discipline for the online practice.
Most noted that it was very rare for workers to advance on to higher education and much of the effort
is left to the individual as the companies did not have any formal process. A flexible online microcredential could provide a structure that they could offer to workers without having significant effect
on the operation of their sites through loss of workers for education. When worker has to go to part
time study there could be a problem in covering for them. They often have specific skills that are
required for the construction work.
Most companies had ways of recognising workers who developed new skills. Some refunded fees or
part of the fees and many noted that improved skills would be recognised in annual pay reviews. Some
pointed out that the reward was allowing workers to upskill, progress their career and get a
qualification that provided more potential to earn more.
The issue of when a construction worker could progress to being a site engineer was raised. Some
pointed out that they could not “have someone doing half a role” meaning they were either “on the
tools” or being a manager. Most said that the transition would happen when suitable role opened up
rather than them creating new roles for learners. Once they had made the transition to manager,
even if in a trainee role there would be extra pay and other benefits such as a company ute.
Most companies were keen to retain good workers and saw that this as one way they could do this.
The micro-credentials option would allow the company to offer an option for them to develop new
qualification while still working. Supporting good workers to advance their careers would allow them
to staff their management roles with people with proven ability and t engender loyalty to the
company. One interviewee noted that the completion of a series of micro-credentials would be a
good demonstration of a worker’s ability and commitment to upskill to management positions and
that could provide a basis for changing their role to management trainee.
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Graduates
One of the consultants suggested that the system could also be useful for immigrant engineers and
for science or maths graduates to quickly develop a working knowledge of the New Zealand civil
engineering industry and to move into the civil engineering field. He noted that these groups have
good academic skills but often have family and other commitments that preclude full time study.
While there are already good distance learning options in New Zealand, having micro-credentials
focused on specific roles may enable these learners to enter the civil engineering industry earlier.

Certificates
One possible use of the micro-credential system is to use them for certificates focused on industry
roles (e.g. Construction Engineer, Infrastructure Designer, Engineering Surveyor). This was discussed
with interviewees in respect of whether they would consider the certificates (as opposed to a full
diploma) when hiring people.
Interviewees were split on the value of the proposed certificates. Some companies would not consider
it an advantage when hiring because they would be looking for expertise across the whole range of
civil engineering as represented by the complete NZDE. Other construction companies felt that a
certificate in civil construction could be recognised when hiring site engineers as it would give some
credibility for what they do know.
Many acknowledged that maths was a major impediment for many workers and perhaps a certificate
could allow them to achieve some engineering qualifications without being hindered by their
restricted maths ability. One interviewee described a construction manager who dropped out of the
NZDE because he could not do the maths but was one of their best engineers and ran multimillion
dollar projects illustrating that the qualification is not as important as the person’s relevant abilities.

General Comments
Many of the interviewees considered that formal education provided the broad view of the industry
but that most of the important learning was what they learnt from the company while working. One
noted that the usefulness of a learner is what the company provides in experience based training but
the formal learning helps them to develop a broader understanding of what is going on and being able
to “think outside the square”. Another interviewee considered that a qualification shows that the
learner has demonstrated the desire to succeed and the ability to persevere and complete a
qualification which he regarded as just as important as the knowledge they develop doing the study.
Several interviewees were keen to take the opportunity to offer their views on how classes might work
better for them. Many had their cadets doing their learning with NZIHT as their block course structure
was less disruptive than the weekly class structure offered by most other polytechnics. Those that did
use weekly classes suggested that classes should be early (i.e. from 7am to 10am) or should be in the
evenings to minimise disruption to work activities.

Conclusion
The interviews indicated that there was support for the micro-credentials system, especially in the
construction sector. The concepts behind the system were new to many interviewees and made it
hard for them to fully assess the impact of the new system. They were generally doubtful about the
ability of online learning but this may have been due to their lack of experience in that mode of
learning and familiarity with class based learning. However, the issue of providing support for learners
was mentioned by most and should be an option in any system.
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Appendix B – Micro-credential Development
Table B1 - Site Engineer
Competency

Micro-credential Title

NZDE/BET Learning outcomes

 Find required information on line
including material and equipment
details

Digital Literacy (3 Credits)

Utilise information obtained from physical or web based
resources in technical problem solving and presentations.

 Present information in site and
project meetings

Oral Communication (3 Credits)

Prepare and deliver an oral presentation on a technical subject.

 Write simple progress reports and
emails

Written Communication. (3 Credits)

Communicate ideas and technical findings in a written format.

 Understand construction drawings.
 Prepare as-built drawings.

Visual Communication (3 Credits)

Create and use pictorial sketches and pictorial/orthographic
drawings to current drawing standards as a communication
technique to present ideas and data.

 Telephone and face-to-face
discussions

Interpersonal communication (3
Credits)

Demonstrate interpersonal communication skills to develop
project Outcomes.

 Identify site soils and understand
related properties and implications
for construction.

Geology Basics (3 Credits)

Identify and describe the composition of minerals and rocks and
discuss soil and rock formation processes.

Course
DE4103
Technical
Literacies
(15 Credits)

Demonstrate knowledge and understanding of physical and
structural geology and interpret geological maps.
Describe the causes and effects of earthquakes.

 Order, inspect and test materials
used onsite.

Concrete Materials (3 Credits)
Timber Materials (3 Credits)

Describe and evaluate the properties and applications of
concrete, metals, timber and new materials in Civil Engineering.

Steel Materials (3 Credits)
New Materials (3 Credits)
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Table B2 (Cont.) - Site Engineer
Competency

Micro-credential Title

NZDE/BET Learning outcomes



Land Surveying Principles (3
Credits)

Understand basic principles of land surveying and
use survey instruments.

Coordinate Calculations (3 Credits)

Understand and apply fundamental principles and
techniques of levelling, traversing and co-ordinate
calculations, and errors distribution.




Carry out site surveys for set-out and measuring
quantities.
Reinstate levels during construction
Set up machine control systems

Levelling (3 Credits)
Traverses (3 Credits)







Identify site soils and understand related properties
and implications for construction.
Understand site investigation reports.
Supervise and test soil compaction activities.

Course
DE4202
Land Surveying 1
(15 Credits)

Use equipment and apply techniques for field and
distance measurements.

GPS Surveying(3 Credits)

Global Navigation Satellite Systems in land
surveying

Soil Composition (3 Credits)

Describe soil composition and soil phase ratios.

DE5207

Soil Properties (3 Credits)

Determine basic engineering properties of soils.

Soil Classification (3 Credits)

Classify soils in the field and laboratory results

Geotechnical
Engineering 1

Soil Improvement (3 Credits)

Describe and evaluate methods to improve the
engineering properties of soils.

Geotechnical Site Investigations
(3 Credits)

Plan geotechnical site investigations and interpret
the results.

Understand relationships and roles in construction
project.

Engineering Management
Overview (3 Credits)




Prepare and monitor programme.
Prepare and monitor budget.

Project Management (3 Credits)




Determine quantities for materials orders
Produce cost estimates for tenders and variations.

Quantity Surveying Basics (3
Credits)

Prepare and evaluate cost estimates, tender
documentation and contract documentation.




Carry out onsite administration.
Prepare variation and progress claims.

Contract Administration (3 Credits)

Administer and supervise contracts in accordance
with the relevant Standards and/or Codes of
Practice.




Manage consent compliance activities.
Liaise with affected parties.

Professional practice principles
(3 Credits)

Critically evaluate professional practice principles
and their application to an engineering
environment.

(15 Credits)

DE6101
Demonstrate an understanding of, and apply, the
project planning and management.
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Table B2 (Cont.) - Site Engineer
Competency

Micro-credential Title

NZDE/BET Learning outcomes






Construction Practices Overview (3
Credits)

Appraise the plant and methods used in the full
range of civil engineering construction activities.




Set-up and lay out site facilities.
Procure resources.
Plan site activities with site supervisors.
Prepare, implement and manage site safety plan
including induction.
Prepare, implement and manage site quality
control plan including conducting tests and
inspections.
Prepare, implement and manage and monitor site
environmental protection plan.

Earthworks Construction (3 Credits)
Civil Works Construction (3 Credits)
Excavations and Foundation
Constructions (3 Credits)
Structures Construction (3 Credits)

Develop and implement safety plans for the full
range of civil engineering construction activities.
Develop and implement quality control plans for
the full range of civil engineering construction
activities.
Develop and implement environmental
protection plans for the full range of civil
engineering construction activities.
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Competency

Table B2 - Infrastructure Engineer
Micro-credential Title
NZDE/BET Learning outcomes

 Find required information on line including material
and equipment details

Digital Literacy (3 Credits)

 Present information in site and project meetings

Course

Utilise information obtained from physical or web
based resources in technical problem solving and
presentations.

DE4103

Oral Communication (3 Credits)

Prepare and deliver an oral presentation on a
technical subject.

(15 Credits)

 Write simple progress reports and emails

Written Communication. (3
Credits)

Communicate ideas and technical findings in a
written format.

 Understand construction drawings.
 Prepare as-built drawings.

Visual Communication (3 Credits)

Create and use pictorial sketches and
pictorial/orthographic drawings to current drawing
standards as a communication technique to
present ideas and data.

 Telephone and face-to-face discussions

Interpersonal communication (3
Credits)

Demonstrate interpersonal communication skills to
develop project Outcomes.

 Identify site soils and understand related properties
and implications for design.
 Design soil structures.
 Monitor earthworks construction.

Geology Basics (3 Credits)

Identify and describe the composition of minerals
and rocks and discuss soil and rock formation
processes.
Demonstrate knowledge and understanding of
physical and structural geology and interpret
geological maps.
Describe the causes and effects of earthquakes.

 Design infrastructure and building using concrete,
timber, steel and plastic materials.
 Carry out testing of materials.
 Monitor infrastructure and building construction.

Concrete Materials (3 Credits)
Timber Materials (3 Credits)
Steel Materials (3 Credits)

Describe and evaluate the properties and
applications of concrete, metals, timber and new
materials in Civil Engineering.

New Materials (3 Credits)
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Competency

 Revise existing Drawings.
 Produce construction drawing sets

Table B2 (cont.) - Infrastructure Engineer
Micro-credential Title
NZDE/BET Learning outcomes
Engineering Drawing Overview
(3 Credits)
CAD Basics (3 Credits)
Drawing Sets (3 Credits)

Produce drawings using computer aided
draughting (CAD) techniques.

 Carry out civil design.
 Produce CAD drawings for civil projects.
 Set up Civil3D and 12D models

Basic Civil Drawing (3 Credits)

Produce civil engineering drawings to recognised
standards.

 Carry out structural design.
 Produce CAD drawings for structural projects.
 Set up Revit models

Basic Structural Drawing (3 Credits)

Produce Structural concrete, steel, and timber
drawings to recognised standards.

Roading Overview (3 Credits)

Outline and describe road infrastructure
administration agencies, road funding mechanisms
and principles of route location.
Evaluate the properties and testing of road
earthworks, pavement and wearing surface
materials.
Demonstrate an understanding of the
components, functions and design of surface and
sub-surface drainage for roads.

 Design urban and rural roads.

Road Design (3 Credits)

 Model road runoff flows
 Design road drainage systems

Road Drainage Design (3 Credits)

 Monitor road construction works.

Road Construction (3 Credits)

Demonstrate knowledge of road construction
practice

 Manage road maintenance activities

Road Maintenance (3 Credits)

Evaluate road maintenance solutions/techniques
and develop a simple road maintenance strategy.
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Competency

Table B2 (cont.) - Infrastructure Engineer
Micro-credential Title
NZDE/BET Learning outcomes
Water Systems Overview(3 Credits)

 Design water supply system.
 Manage water system maintenance activities.
 Monitor construction and commissioning of water
supply system.

Water Supply System Design (3
Credits)

Analyse water supply and demand requirements,
and design a small water reticulation system.
Appraise the requirements of water pumping
installations and optimise design

 Design wastewater collection system.
 Monitor construction and commissioning of
wastewater collection system.
 Manage wastewater system maintenance activities.

Wastewater System Design (3
Credits)

Determine waste water quantities and design a
waste water reticulation system
Appraise the requirements of waste water
pumping installations and optimise design.






Stormwater System Design (3
Credits)

Evaluate hydrological parameters and design an
urban storm water management system.

Integrated Water Management (3
Credits)

Understand integrated water management
approaches.

Model stormwater runoff.
Design stormwater system.
Design stormwater treatment devices
Monitor construction and commissioning of water
supply system.
 Manage stormwater maintenance activities.



Understand relationships and roles in construction
project.

Engineering Management
Overview (3 Credits)




Prepare and monitor programme.
Prepare and monitor budget.

Project Management (3 Credits)




Determine quantities for materials orders
Produce cost estimates for tenders and variations.

Quantity Surveying Basics (3
Credits)

Prepare and evaluate cost estimates, tender
documentation and contract documentation.




Carry out onsite administration.
Prepare variation and progress claims.

Contract Administration (3 Credits)

Administer and supervise contracts in accordance
with the relevant Standards and/or Codes of
Practice.




Manage consent compliance activities.
Liaise with affected parties.

Professional practice principles
(3 Credits)

Critically evaluate professional practice principles
and their application to an engineering
environment.

Course
DE6205
Water and
Wastewater
Systems (15
Credits)

DE6101
Demonstrate an understanding of, and apply, the
project planning and management.
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Competency




Design simple structural elements.
Produce structural drawings.

 Design water, wastewater and stormwater pipeline
systems
 Design drainage channels.

Table B3 - Structural Engineer
Micro-credential Title
NZDE/BET Learning outcomes
Civil Engineering Fundamentals
(3 Credits)
Statics Fundamentals (3 Credits)

Stress and Strain Fundamentals
(3 Credits)
Fluids Fundamentals (3 Credits)

Demonstrate an understanding of, and apply, the
fundamentals of statics, dynamics and mechanical
energy concepts.
Evaluate direct stress and strain, and derive elastic
properties from tensile test results.
Demonstrate an understanding of the engineering
properties of fluids and apply the fundamentals of
hydrostatics.

Course
DE4101
Engineering
Fundamentals
(15 Credits)

Mechanical and Electrical
Fundamentals (3 Credits)

Demonstrate an understanding of heat energy and
transfer; temperature and humidity of air.
Demonstrate an understanding of electrical
voltage, current and resistance and explain the
difference between AC and DC.
Demonstrate awareness of the New Zealand
Electricity system and describe some of its safety
features.

 Find required information on line including material
and equipment details

Digital Literacy (3 Credits)

Utilise information obtained from physical or web
based resources in technical problem solving and
presentations.

DE4103

 Present information in site and project meetings

Oral Communication (3 Credits)

Prepare and deliver an oral presentation on a
technical subject.

(15 Credits)

 Write simple progress reports and emails

Written Communication. (3
Credits)

Communicate ideas and technical findings in a
written format.

 Understand construction drawings.
 Prepare as-built drawings.

Visual Communication (3 Credits)

Create and use pictorial sketches and
pictorial/orthographic drawings to current drawing
standards as a communication technique to
present ideas and data.

 Telephone and face-to-face discussions

Interpersonal communication (3
Credits)

Demonstrate interpersonal communication skills to
develop project Outcomes.
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Competency
 Identify site soils and understand related properties
and implications for design.
 Design soil structures and retaining walls.
 Monitor foundation construction.

Table B3 (cont.) - Structural Engineer
Micro-credential Title
NZDE/BET Learning outcomes
Geology Basics (3 Credits)

Identify and describe the composition of minerals
and rocks and discuss soil and rock formation
processes.

Course
DE4201
Materials (Civil)
(15 Credits)

Demonstrate knowledge and understanding of
physical and structural geology and interpret
geological maps.
Describe the causes and effects of earthquakes.

 Design buildings using concrete, timber, steel and
plastic materials.
 Carry out testing of materials.
 Monitor building construction.

 Revise existing Drawings.
 Produce construction drawing sets

Concrete Materials (3 Credits)
Timber Materials (3 Credits)
Steel Materials (3 Credits)
New Materials (3 Credits)
Engineering Drawing Overview
(3 Credits)
CAD Basics (3 Credits)
Drawing Sets (3 Credits)

Describe and evaluate the properties and
applications of concrete, metals, timber and new
materials in Civil Engineering.

Produce drawings using computer aided
draughting (CAD) techniques.

 Carry out civil design.
 Produce CAD drawings for civil projects.
 Set up Civil3D and 12D models

Basic Civil Drawing (3 Credits)

Produce civil engineering drawings to recognised
standards.

 Carry out structural design.
 Produce CAD drawings for structural projects.
 Set up Revit models

Basic Structural Drawing (3 Credits)

Produce Structural concrete, steel, and timber
drawings to recognised standards.

 Design simple structural elements.
 Produce structural drawings

Structures Overview (3 Credits)
Axial and Shear Forces (3 Credits)
Bending Moments (3 Credits)
Structural Elements (3 Credits)
Basic Beam Design (3 Credits)

Calculate stresses caused by axial forces, shear
forces and bending moments
Analyse simple structural elements and -structures
Determine the loads on and design statically
determinate steel and timber beams
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Competency


Table B3 (cont.) - Structural Engineer
Micro-credential Title
NZDE/BET Learning outcomes

Understand relationships and roles in construction
project.

Engineering Management
Overview (3 Credits)




Prepare and monitor programme.
Prepare and monitor budget.

Project Management (3 Credits)




Determine quantities for materials orders
Produce cost estimates for tenders and variations.

Quantity Surveying Basics (3
Credits)

Prepare and evaluate cost estimates, tender
documentation and contract documentation.




Carry out onsite administration.
Prepare variation and progress claims.

Contract Administration (3 Credits)

Administer and supervise contracts in accordance
with the relevant Standards and/or Codes of
Practice.




Manage consent compliance activities.
Liaise with affected parties.

Professional practice principles
(3 Credits)

Critically evaluate professional practice principles
and their application to an engineering
environment.

Course
DE6101

Demonstrate an understanding of, and apply, the
project planning and management.
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Appendix C – Risk Analysis

Risk
Micro-credentials not accepted by
ITPs, NZBED or IEA

Micro-credentials not accepted as
valid credentials by Industry

Micro-credentials not relevant to
industry requirements
Low uptake of micro-credentials

Low success rate

Low completion rate

Appendix B - Risk Analysis
Effects
Mitigation
Micro-credentials cannot be cross
 Develop quality processes and requirements in conjunction with
credited to the NZDE
accreditation bodies.
 Formal agreement on validity of new system established before microcredentials are rolled out.
Value of micro-credential to
 Information campaign on micro-credentials undertaken before system
learners is severely reduced
is rolled out.
 Consultation with industry during micro-credential development to
develop useful system.
 Industry professional bodies involved in development process and
encouraged to endorse and promote micro-credentials.
Lack of confidence in micro Consultation with industry during micro-credential development to
credentials by industry and loss of
develop useful system.
learner interest
 Further research on graduate tasks and related competencies.
Costs invested in developing micro-  Develop micro-credentials in stages.
credentials wasted.
 Further research on demand.
 Information campaign undertaken to raise profile of micro-credentials
Failure to produce more engineers
 High quality online learning resources provided.
Learner frustration with program
 Monitoring of learner progress.
Reduction in new learners
 Option for provision of tutoring services
 Pilot project to determine learners requirements and test learning
resources’ effectiveness.
Failure to produce more engineers
 Progress indicators and target timetable included on delivery platform.
Loss of interest in programme
 Monitoring of learner progress on individual micro-credentials.
 Consideration of tutor or automatic reminders if learner falls behind.

Using micro-credentials to enable the use of the NZDE (Civil) to provide more flexible and focused response to industry requirements.

Page 46

Risk
Micro-credentials do not produce
required learning outcomes.
Learners unable to understand
context of individual microcredentials
Learners do not have academic skills
to learn online

Learners obtain micro-credentials by
fraud
Operation of micro-credentials
system is too costly.

Micro-credentials too expensive for
learners
Micro-credentials too hard or time
consuming for learners to obtain in
reasonable time period
Technology requirements too
sophisticated for most learners

Appendix B (cont.) - Risk Analysis
Effects
Mitigation
Loss of confidence in micro Regular reviews of effectiveness of learning.
credentials by industry and
 Pilot project to develop better understanding of learner requirements
learners.
and performance.
Learners not able to integrate
 Micro-credential system designed to provide clear overview and
competencies into practice.
learning pathways.
 Individual micro-credentials designed to provide context and
relationships with other competencies.
Failure to open NZDE to some
 Monitoring of learner progress
target learners
 Provision of additional resources to provide required academic skills.
 Academic skill development integrated into micro-credentials
 Pilot project to determine learners requirements and test learning
resources’ effectiveness
Micro-credentials not regarded as
 Assessment and verification processes properly implemented.
valid indicator of competencies by
 Ability to cancel micro-credentials obtained by fraud.
industry.
Micro-credential system not
 Pilot project to be implemented to gain better understanding of
economically sustainable and liable
required resourcing and cost of operating system.
to be cancelled.
 Accurate cost estimates produced
 Reliable funding mechanism established.
Lack of interest in system by
 Accurate cost estimates and funding model established
potential learners.
 Potential subsidies for programme identified and pursued.
Lack of interest in system by
 Pilot project to determine study time requirements and test learning
potential learners.
resources’ effectiveness.
 Micro-credentials scoped to enable completion within a reasonable
time period
Frustration and ultimate loss of
 Learning resources and other online material to be designed to work on
existing learners.
basic computers and mobile phones.
Lack of interest in system by
 Focus on free and readily available software.
potential learners.
 Links to resources providing information on how to use technologies.
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Appendix (cont.) - Risk Analysis
Risk
Effects
Mitigation
Incorrect information about validity
Loss of confidence in micro Information campaign on micro-credentials undertaken before system
or effectiveness’ of micro-credentials credentials by industry and
is rolled out to establish correct information
circulated
learners
 Establish online and other sites to provide correct and balanced
information on micro-credentials.

Using micro-credentials to enable the use of the NZDE (Civil) to provide more flexible and focused response to industry requirements.

