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Abstract

Many IT and CS degrees incorporate project-based learning, including the Capstone
Projects common in this sector (Steel, Cleland, & Engelbrecht, 2013). In 2021 the
Otago Polytechnic Bachelor of IT programme (OPBIT) introduced a six-semester long
Studio system to compliment the traditional technical courses and replace most of the
purely “soft skills” courses in the programme. What they discovered is that more of a
good thing is, in fact, better. But this raises questions about what sacrifices need to be
made to make a programme design like this work without “reject[ing] the essential with
the inessential” (Jewell, 2006, wh. 53), and what conflicts might arise between new and
traditional approaches to computing education.

1 Introduction

1.1 Background to the Studio approach

“Studio” is the name given to the suite of courses introduced to the Otago Polytechnic Bachelor of
IT programme (OPBIT) to prepare learners to get the most out of their capstone projects. Including
the third year projects themselves, Studio comprises one course each semester, six total over three
years, of scaffolded (Bruner, 1966) experiential learning (Kolb, 1984) to guide learners to becoming
work-ready, independent IT practitioners.

In 2017, lecturers in the OPBIT coined the term “responsibility shock” to describe the
phenomenon of some learners reaching their capstone project without the confidence required to put
their IT skills and knowledge into action. It was also observed that some learners in the compulsory
Software Engineering course in second semester of the second year were exhibiting strong signs of



frustration when expected to undertake self-directed learning of material the lecturers considered to be
at the appropriate level. One learner in this course picked up and threw his keyboard during a practical
assessment, before storming out of the room.

That year a proposal was put forward with the aim to “strengthen the integration of graduate
profile outcomes throughout the three years of the [OP]BIT to increase work-readiness of graduates”
which outlined the perhaps unintentional, and certainly uncoordinated, evolution of the soft-skills or
“outward-facing” courses in the OPBIT into a more consistent thread of experiential, project-based
and learner-led approach through the programme. The evolution from a more theoretical content focus
in these courses to a more learner-centred approach was largely due to the reflective practice
(Zeichner & Tabachnick, 2001) of the individuals at that time responsible for delivering those courses
and was often a response to low learner buy-in to explicit tuition of soft-skills. The overlaps in
processes and practices were evident in these courses: Professional Practice 1, Systems Analysis,
Professional Practice 2, Software Engineering and the third-year capstone project. It was noted that
there were content overlaps in some instances while also observing unnecessary separation in other
cases. The proposal also purported that the traditional siloed approach was not conducive to learning
and practicing the methodologies being taught, namely Agile and Scrum, continuous integration and
continuous delivery and so forth.

At the time, the proposal was met with interest from the team but was shelved in favour of the
then-current programme as implementation of any of the proposed options would have required
resources that were not, at that time, available. The idea of increasing the number of credits seemingly
dedicated to compulsory soft skills at the expense of at least 15 credits of technical electives was not
popular. There was some very justified concern that radical change to the structure of the degree
might equate to “throwing the baby out with the bathwater”, in other words, risking the loss of
currently very effective parts of the programme in the process of improving other parts.

During the next two years, over a period leading to the redevelopment of the programme as part of
a mandatory five-year review, much thought went into trying to address the lack of “Project-
readiness” of some learners and coming up with ideas of how to prevent, or at least mitigate,
responsibility shock. Discussions led to ideas of how to pull technical skills into the soft skills courses
in order to boost the buy-in from learners as well as allow them more time to practice their technical
skills. Third year projects were reduced from 45 credits to 30 during this time, which helped to
alleviate the problem of the “stolen credits” in the more radical options proposed previously.

Ultimately, within the consultation and approval framework of the programme review process, the
Studio model was accepted into the BIT as an experiential learning system running alongside
traditional and time-proven styles of course in a dual-mode approach to computing education. And it
seems to be going very well.

1.2 Aim

This paper aims to demonstrate that the Studio model is compatible with existing IT programme
structure by running in parallel as a complimentary set of courses, incorporating soft skills and
industry-relevant project management methodologies into an experiential environment in which
learners spend more time practicing technical skills. The result of this approach is that learners can
make the most of their capstone projects and come out as work-ready graduates experienced in
industry processes and practices. It is hoped that the dual-mode approach will set the standard in
vocational computing education at the tertiary level, and that baby (traditional computing education,
e.g. Fincher & Robins, 2019) will remain intact long after bathwater (i.e. that which is lost during
change) has gurgled away.



1.3 Methodology and Key Questions

Studio was developed as a result of reflective practice (Zeichner & Tabachnick, 2001) rather than
a conscious effort to apply specific educational theories. As such, no literature review will be
provided with this paper, however reference will sometimes be made to relevant theories where these
happen to support the Studio approach. The reader who wishes to find more supporting evidence for
the components of the Studio approach can find many examples in the reference lists of the sources
cited in this paper (e.g. Boese, 2016).

The 2021 version of the Bachelor of Information Technology at Otago Polytechnic (OPBIT) will
be treated as a case study of sorts, though quantitative data has proved difficult to collect as to the
success of the Studio model because each group of learners is so fundamentally different that there
appears to be no way to make a direct, controlled, scientific comparison of performance of those who
have participated in Studio and those who have not. As such, no discussion is possible of the
empirical “success” of Studio in a quantitative academic sense and no attempt will be made to imply
that Studio measurably increases how well graduates meet the Graduate Outcomes of the programme.
Future research may focus on surveying stakeholders such as employers and learners to better
understand their views.

Instead, this paper will aim to answer the question “Is Studio compatible with a traditionally-
structured degree programme?” and to a certain extent “Would it be very disruptive to adopt a Studio
model into the design of an IT degree programme?”. Of course, in order to attempt to answer these
questions, most of the paper will be focussed on describing how Studio actually works.

2 How Studio Works

Studio is often the focus of misconception and confusion because of its name and its main
differences from some of the traditional approaches to computing education, for example the proven
approaches detailed in The Cambridge Handbook of Computing Education Research (Fincher &
Robins, 2019). The way we currently teach computing is time-tested, well-researched and widely
understood, and even the name “Studio” implies learning and teaching approaches more suited to the
arts or creative subjects.

It is therefore necessary to start with attempting a full description of how Studio works and why it
is structured that way, including how the series of courses incorporates scaffolding (Bruner, 1966),
the logistics of running compulsory Studio courses in every semester, the mixture of technical and
soft-skills covered and the learning and teaching practices involved.

2.1 Studio and Scaffolding

Bruner (1966) proposed a theory of instruction that aimed to increase learner success and reduce
frustration by carefully curating the learning activities that the learner undertakes, gradually allowing
the removal of teacher assistance until the learner becomes independent. Scaffolding underpins the
structure of Studio from semester one of the degree all the way to independence at the end of the third
year.

Each Studio course has a broad theme or set of themes which layer on one another to ease the
learner towards the professional practices our industry partners are looking for in future employees
(gathered from consultation with our Permanent External Advisory Committee (PEAC)). These
themes are as follows:



1. Teamwork and problem-solving

2. User-centric development/Design Thinking
3. Agile and Scrum

4. Site reliability and quality assurance

5. (and 6.) Capstone project

Each level introduces skills and knowledge that will layer on top of learnings from the previous
levels, ensuring learners are confident at one set of skills before adding in the next.

An Agile approach to IT has been the focus of many job advertisements and PEAC meetings in
recent years, and Studio aims to gradually introduce the attitudes, workflows and mindset required for
Agile practitioners. Previous iterations of Agile training in the OPBIT have certainly had success, but
the 16-week structure of the semester-long courses often meant that learners did not have time to fully
adopt the Agile philosophy, instead learning the mechanics with perhaps one or two iterations of
applying these to a project. In Studio, Agile attitudes are built in from day one, with formal Agile
theory being introduced in Studio 3 when learners have already been practicing some of the
techniques and tools that help to work towards the goals of Agile. For example, team communication,
Git and GitHub for team programming are introduced in Studio 1; Design Thinking, stand-up
meetings and Kanban are introduced in Studio 2 and so on. Scrum is formally taught and practiced in
Studio 3. By the time learners reach Studio 4 they are independent Agile practitioners requiring only
occasional coaching to hone their approach, and are able to work in small, cross-functional teams with
defined roles such as Scrum Master, quality assurance, developer, and continuous integration
engineer. The teaching in Studio 4 can therefore focus on the skills of those roles rather than having to
dwell on the mechanics of technical teamwork.

Attitude and mindset are very important parts of Studio, and require a consistent approach
throughout in order to limit frustration and curtail confusion. One way this is achieved is the
naturalisation of seven best practice “rules” of Studio that apply to all levels consistently. These are
pinned to the wall in the main Studio classroom as well as being referred to throughout the teaching
whenever they arise in relation to the skill or workflow being taught. These seven rules are:

1. Progress == usable software.
Only write code that everyone in your team can understand and maintain.

Always discuss with your team before you make any change to the code-base.

2
3
4. Be iterative. There is no such thing as a finished software project.
5.  One feature finished is better than many features nearly finished.

6. Make the simplest possible version and then add incremental improvements.
7. Do individual development work outside of class time.

The seven rules arose out of the Studio lecturers’ observations of the most common mistakes that
learners make at all levels of Studio, especially those mistakes that cause disruption to teamwork and
technical progress.

2.2 The Logistics of Studio

Several of the issues and challenges that arose out of the Studio system are logistical ones, but
none were insurmountable. These include what to do with fails and repeats since all six Studio
courses are compulsory prerequisites to one another; how to represent a “customer” or users without



having to resort to organising a real client for every project every semester; the need for co-teaching
(Gasson, Malkin, Allen, Admiraal, & Junek, 2022) and related timetabling challenges, and how to
handle recognition of prior learning (RPL) for those coming into the programme with credits from
another institution.

Firstly, since each Studio course is a prerequisite for the next and they are compulsory courses, if a
learner does fail a Studio course it will set their study back by a semester and prevent them being able
to complete the programme in the normal three years. By contrast, if a learner fails an elective or a
compulsory course that is not a prerequisite, they could still complete in three years by cross-crediting
15 credits from, for example, a University of Otago summer school paper. However the learners who
fail a Studio course seldom pass every other course they attempt, meaning they would need to make
up more than 15 credits anyway. Over the previous three semesters, an average of 17.6% of all leaners
who failed a Studio course passed all their other courses in that same semester. Of those seven
learners who failed only Studio in a single semester during that time (one of them twice), four have
now withdrawn from the degree and one more has stopped attending classes this semester. Of all the
learners who failed Studio in the last three semesters and are still intending to complete the
programme, every single one has failed at least one other course at some time during their studies in
the OPBIT. Those who only fail Studio and have a strong desire to finish within three years (when it
would still be possible to do so) are the exception, and a solution is sometimes available by making a
special case in those very rare instances where it is warranted.

To frame the process of failing a Studio course and having to repeat it with a workplace analogy:
progressing to the next level is akin to a promotion in the workplace. If an employee does not
demonstrate that they are ready to perform at the higher level, perhaps through a performance review
process, then they will have to spend more time in their current role until their performance warrants
that promotion. If a learner fails Studio it is because the performance review process has determined
that they do not have the skill required to perform at the higher level; they therefore must spend more
time in the current level of Studio to improve their skill before progressing.

Another challenge is where to find a client or customer for each Studio team. From Studio 2
onwards, learners are expected to employ Design Thinking techniques in order to be user-centric IT
practitioners. In many IT programmes, project work involves communication with an external
customer in order to produce a real product that suits their needs. There are many pedagogical reasons
an external customer is avoided until Studio 5 and 6, detailed later in this paper, but from a logistical
perspective it would be very difficult to find real clients every semester for upwards of 20 teams at a
time. For these reasons a staff member will perform the role of “Product Owner” from Studio 2
onwards, representing hypothetical customer needs to each group.

Staffing is also a challenge presented by Studio as it does not always fit the usual staffing model.
For example, in OPBIT it is expected that most full-time lecturers will teach four streams of learners
in a semester, which equates to 16 hours of contact time per week and an approximately equivalent
amount of preparation and marking time. (Other duties make up the rest of the full-time load.) Studio
has less class preparation required, especially at higher levels, and also less marking, but more contact
time overall since more than one staff member should be observing each stream for assessment and
moderation purposes. More information about the benefits of co-teaching Studio can be found in
Gasson et. al. (2022). At OP, staffing levels still work out at one lecturer per stream overall, though
the co-teaching involves swapping preparation time for contact time. Timetabling can become a
challenge as the number of timetabled hours for each staff member is increased. One solution being
trialled at the moment is co-timetabling year-level Studio classes so that lecturers can share two
classrooms next door to one another between three staff members (e.g. Studio 1 and 2 side-by-side).

One other logistical challenge associated with Studio could be alleviated somewhat by unified
programme documents across the country: learners transferring from an IT programme at one
institution to another. At the moment at OP this is handled by determining which of the core Studio
skills the learner has gained at the prior institution and attempting to place them at the correct level of



Studio for their skill level. For example, if a learner has completed a Professional Practice course then
the team communication aspect of Studio 1 might be covered. If a learner has not had much
experience with Git and GitHub then they would need to start at Studio 2 in order to gain those skills,
as they need to be proficient in that area in order to succeed in Studio 3. Because other programmes
may cover these skills at very different points in the degree, it may mean that a learner who is at level
6 may still need to complete at least one Studio course at level 5.

2.3 Integrated Skills

Part of the success of Studio is down to the mixture of technical and soft skills and the way these
are integrated to imitate a workplace-like environment, almost like an internship that’s internal to the
programme. When learners used to complete the compulsory Professional Practice course before
Studio was introduced to the OPBIT, learner feedback indicated low buy-in for the purely soft skills
course and little understanding of how the skills were relevant to them at that time (no matter how
well and how many times this was explained). As a result of reflecting on that feedback, the design of
the Professional Practice course therefore gradually incorporated increasingly technical, hands-on
tasks during which learners would apply soft skills almost without noticing. Here was the beginning
of the Studio model.

One of the exercises that was introduced in that Professional Practice course was a discussion-
based comparison of the workflows used to learn programming with those for actually using
programming. Learners were asked to describe what they did in Programming class and the processes
they were accustomed to, and then to contrast with what they thought might be a typical workflow for
developing software in industry. The lecturer would record this discussion in the form of diagrams on
the whiteboard.

In the workflow that was well-suited to learning programming, learners would start a new project
for each class lab and solve the problem specified in the instructions before handing in and starting on
a new problem in the next class with a fresh project. Assignment work took slightly longer but
followed the same pattern of solving a specified problem and then submitting a finished solution. In
the contrasting workflow, for using rather than for learning programming, learners identified the fact
that often the problem to be solved is not clearly specified to begin with and some discovery would be
required. They also understood the need for gathering user feedback several times throughout the
cycle, and could see the possibility that a project could be ongoing indefinitely without ever opening a
fresh, blank project in their IDE. Thus learners identified the need to practice both the building blocks
of programming in their technical classes and the processes of long-term project work in Studio. They
came to appreciate the reason for best practice rule 4, above.

The result of this dual-mode learning, with parallel courses running at the same time in which
learners use lab exercises and lectures to learn programming and then have the opportunity to spend
almost as much time again using those skills in an ongoing piece of work, resulted in the
Programming 1 lecturer noticing a marked improvement in the programming and troubleshooting
skills of the first year cohort. Learners also comment on how much they enjoy the Studio 1 project
and how much they learn about programming from each other (Smith, 2022).

As well as the additional time afforded to learners to practice programming skills in Studio, those
technical skills are also practiced in a team-based context. So while learners work most often
individually in their traditional programming courses (though of course not exclusively), they must
learn the slightly different mindset, tools and workflows of working with others in the Studio courses.
Learners soon realise the importance of communication and soft skills to the success of their project
work, often because technical work is made more difficult and frustrating when communication fails.
They soon appreciate the intent of best practice rule 3, above. The role of lecturers in carefully
controlling frustration levels in Studio is discussed in the section on learning and teaching practices
below.



2.4 Learning and Teaching Practices

For the most part, Studio employs the techniques of just-in-time teaching (Novak, Gavrin,
Patterson, & Christian, 1999) as well as just-in-time learning (Boese, 2016). Learners work on
projects outside of class (as per rule 7 above) and their experiences reveal where the gaps in their
current knowledge, skill or understanding are. Class time is used both for introducing concepts that
aim to streamline work that learners are already doing, for example introducing Agile tools such as
story points to help teams to plan sprints more accurately, or to address issues that have arisen during
the project work itself, for example providing Agile coaching to teams in order to help them make
more effective use of Scrum techniques or adjusting their Product Backlog.

Coaching forms a large proportion of the teaching style of lecturers in the Studio courses. In the
earlier levels, particularly first-year Studio courses, there is still some more traditional teaching in the
form of workshops and activities covering some of the individual skills required for the projects.
Projects in Studio 1 and 2 generally take place in weeks 8-16 of the semester (the second half).
However the activities associated with these workshops are still focussed on working towards the
objectives against which the learners are assessed, and lecturers are as much helping learners to
develop good behaviours and habits, for example self-motivation and curiosity, as they are providing
technical assistance, for example with Git skills.

As discussed above in the section about scaffolding, an important role of Studio lecturers is to
carefully control frustration levels in order for learners to be able to learn from mistakes. Keeping
learners within their Zone of Proximal Development (Vygotsky, 1978) requires both coaching support
and also carefully curated projects that are designed to match the level of technical skills which
learners are studying at in their concurrent technical courses. For example, learners in their first
semester are studying basic C# for the console in Programming 1, so the project in the accompanying
Studio 1 is a C# console adventure game (Jerz, 2007). Learners spend the first eight weeks of Studio 1
practicing problem solving skills in a different context while they gain enough programming
knowledge to begin the game project in the second half of semester. In subsequent Studio classes, the
lecturer performing the role of Product Owner carefully feeds out feature requests to the teams at a
level appropriate to their skill, making sure to give them enough work that they need to employ
project management techniques but not so much that they feel overwhelmed.

2.5 Assessment

An important feature of the structure of Studio is that the assessment is competency-based (i.e.
pass/fail) rather than criterion referenced (i.e. graded). There are a number of reasons for this,
including but not limited to building attitudes of intrinsic motivation rather than reliance on extrinsic
motivation, fairly rewarding teamwork rather than encouraging individualistic effort, and most
importantly enabling innovation and creativity.

The pass/fail assessment structure of Studio is often called into question because there is no way
to reward learners who achieve well above average performance, at least on their official record of
learning. However the pass/fail assessment is there specifically to prevent learners from being
motivated by grades, and to develop the behaviours and attitudes of being able to self-motivate and
complete work for the sake of learning rather than only completing tasks that have marks attached. In
order for Studio to work, learners must complete all the work and engage with all the tasks. It’s also
necessary to be careful not to reward individualistic behaviour when the focus is on team work.
Learners who achieve A+ grades in their technical courses do not need to duplicate that work in
Studio, rather they need to demonstrate that they are able to limit how much of the technical work
they take on in order to allow others to contribute and learn, and focus instead on developing their soft
skills and helping others.



Although the focus is on teamwork, the design of Studio avoids assigning group marks or group-
based results and instead the pass/fail assessment is based on individual performance. In past courses
with a group mark component, individual learners often either took over all the project work to
protect their own grades or sat back and allowed others to achieve the group mark for them. That
model therefore often discouraged team work. In Studio, teamwork is part of each individual’s
performance and development review (PDR) based on lecturer observations during the semester and
on evidence presented during PDR meetings.

Most importantly, Studio uses experiential learning (Kolb, 1984) so a lot of the learning happens
when learners make mistakes and reflect on how to improve their approach. Learners who are
accustomed to graded assessments rewarding correct answers and punishing wrong answers are often
reluctant to experiment (Robinson & Aronica, 2015) and therefore miss out on learning from their
mistakes. Thus the pass/fail model encourages creative risk-taking and rewards learners for making
their own decisions rather than waiting to be told the right answer, as there is no punishment for
making a mistake. This in turn encourages innovation and creative approaches to problem solving. It
also normalises the “fail fast” mentality (Khanna, Guler, & Nerkar, 2015) and allows learners to get
all the usual novice mistakes out of the way in a safe environment instead of experiencing the
“responsibility shock” observed previously in their final year of study.

3 Compatibility

The question remains, given the description in the previous section of how Studio works: is it
compatible with the structure and course design of existing programmes? Studio was transitioned into
OPBIT beginning with Studios 1, 3 and 5 in 2020 with the rest following in 2021. In semester 2 of
2022 the fifth cohort of learners has begun the Studio system. Several considerations are evident in
the way Studio has been integrated into the new programme design of the OPBIT so far: many of the
existing programming courses have not changed or have changed very little from the previous version
of the programme; learners have more opportunities to practice their technical skills than they did
before; the replacement of explicit soft skills courses has not resulted in a reduction of graduates’ soft
skills, but quite the opposite; and learners graduate with a portfolio of project work that demonstrates
their experience in many IT industry best practices.

In the spirit of not “throwing the baby out with the bathwater” (i.e. “reject[ing] the essential with
the inessential” (Jewell, 2006, wh. 53)), the programming thread was reviewed somewhat
independently from the design of Studio. First year programming did not change at all when Studio
was introduced, and the main changes to second year programming were to shift focus to different
languages and tools without any major structural changes to course design. Other technical courses
have also remained similar after the introduction of Studio, although we are now able to cater for
learners who want to specialise in non-programming IT areas such as Systems Administration in
second year Studio where we used to only have the compulsory Software Engineering course in that
space. In short, Studio works alongside “traditional” course and programme structures in a compatible
way.

Some concern was raised that the introduction of Studio as compulsory courses would reduce the
number of elective credits available and therefore reduce the amount of technical work learners would
do in favour of soft skills. The opposite is true: learners at all levels spend more time on technical
work than they did before Studio was introduced as the soft skills are applied to technical projects,
unlike in the previous stand-alone soft skills courses. Studio is very compatible with the goal of
maximising learners’ technical competence.

The reverse concern, that removing courses with the explicit focus on soft skills would mean that
gradually the “integrated” soft skill components would erode away in favour of more technical tasks,



has also not borne true. Instead learners are realising the importance of project management and
communication skills to the success of technical work by actually doing it (or facing the consequences
of not doing it), thus learner buy-in for the importance of soft skills appears to have increased.
Technical skills and soft skills are very inter-compatible.

Lastly, using the OPBIT as an example, it is not necessary to drastically alter the graduate
outcomes of a programme in order to include Studio. During the five-year review the OPBIT graduate
outcomes were modernised slightly with clearer wording and some instances of combining very
similar outcomes, but no significant removal or addition of outcomes was necessary. Studio was very
compatible with the outcomes of the existing programme.

4 Conclusion and recommendations

Studio is compatible with existing computing education models because its design was a direct
result of reflective practice within an existing programme. The introduction of this dual-mode
programme structure solves more problems than it creates, and most challenges presented by
incorporating this programme design are not insurmountable. The main features of Studio are flexible
enough that a similar approach could be implemented in most existing IT degree programmes without
sacrificing the benefits of keeping existing ways of teaching and learning IT, in other words without
throwing the baby out with the bathwater.

The OPBIT team strongly recommends incorporating Studio into any future IT degree programme
design whether in a whole new programme or during the programme review process. You don’t have
to keep the name.
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