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Abstract. To the ASA conference delegates, the importance of build-
ing environmental services is self-evident. However the experience of 
teaching this course to architectural students has been challenging 
both to the author and other lecturers. In 2006, Mark Luther described 
it being 'often … categorised as "one of the least desirable courses in 
the curriculum of architecture and building." ' After winning the Prime 
Minister’s Australian Teacher of the Year Award (2012), James Ar-
vanitakis wrote an article entitled ‘Kill your Powerpoints and teach 
like a pirate’. Finding inspiration in his success, and using the ideas 
from David Burgess on his book 'Teach like a Pirate' the author shares 
some his ideas in bringing an unconventional teaching style to build-
ing services, like bringing in a fog machine to the lecture theatre to il-
lustrate the importance of fire services, singing a rap with the students 
on sanitary and plumbing, and speed-dating with building profession-
als. The PIRATE system has been an invaluable way of approaching 
building services education, allowing the lecturer to connect with the 
students for an intensive course on high-rise structures and services in 
one semester, with weekly three hourly lectures to fourth year archi-
tecture students. The paper presents the ideas adopted and the feed-
back received from running this course this way for the first time. 
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1. Introduction  

The architectural student cohort is motley crew of dreamer and builders. A 
small number of students exhibit mathematical and scientific competency, 
but the majority of students have an aversion to equations and scientific 
textbook-learning, with most unable to correctly answer an introductory 
question to a lesson on psychrometry when asked, 'What is the difference be-
tween heat and temperature?' 

This aversion to building science is not just typical of the student, but ex-
tends to the architectural profession at large. 'Architects tend to avoid apply-
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ing building science directly in their design process, preferring where feasi-
ble to work with a building scientist as a consultant.' (Bay & Ong, 2006, 
p.6). 

I found myself as a rookie lecturer having to confront one of the more 
challenging classes: a Building Technology in Design (BTD) class to 4th 
year architectural students on high-rise structures and systems. A former unit 
coordinator commented that the student evaluation he received were the 
'most discouraging ever'. In fact the anticipated response was so negative 
that previous coordinators have opted not to take student evaluations in the 
preceding two years. 

It has become routine to design the course along the SOLO (structure of 
the observed learning outcome) format introduced by John Biggs (Biggs and 
Tang, 2007). Biggs and Tang illustrate how student activity can narrow the 
level of engagement between the academically and less academically in-
clined. The traditional method has been to engage students based on a crite-
ria-based assessment. When students have a clear idea of the learning out-
comes, they can be more engaged. Building services is however a large and 
complex subject and the learning outcomes tend to lose specificity, and thus 
clarity. 

Against this backdrop I have found it necessary to re-examine the meth-
ods in which building services classes were delivered. Recognising that the 
building services course is a difficult pill to swallow, I have experimented on 
the delivery mechanism, somewhat of a chocolate coating for the pill. In as 
much as the chocolate was no substitute for the pill, delivery was no substi-
tute for content. However without the chocolate, it seemed that the course 
would lack the engagement to achieve any good. 

After winning the Prime Minister’s Australian Teacher of the Year 
Award, James Arvanitakis wrote an article entitled ‘Kill your Powerpoints 
and teach like a pirate’ (Arvanitakis, 2012). With student engagement as the 
key, he found that deviating from the standard lecture format using activities 
that focussed on appreciating the concepts served a more important outcome. 

How does one go about teaching like a pirate? I propose there are two as-
pects: one to do with the activity and the other with the atmosphere.  

Having observed Arvanitakis delivering 'lectures' through his YouTube 
postings, I noticed a substantial amount of class time given to organising an 
activity that made the lesson unforgettable. This is the trade-off that he men-
tioned, where the apprehension of a concept was more valuable than the ac-
quisition of detail. Each activity focussed on a particular concept in the 
course and its relevance would eventually be obvious to the class. I could 
surmise his act as being playful, insightful, rigorous (in the academic sense), 
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arresting, theatrical and exceptional. A description of a teaching activity 
which conveniently forms the acronym PIRATE. 

David Burgess in his book 'Teach like a PIRATE' has a compatible sys-
tem which relates more to the attitude of the teacher and the mood of the 
class. Also an acronym, it stands for Passion, Immersion, Rapport, Ask & 
Analyse, Transformation and Enthusiasm. 

To avoid ambiguity I shall differentiate the two as PIRATE (act) and PI-
RATE (aura), although in either case teaching like a pirate involves bringing 
an unconventional, almost bandit-like, resourcefulness for student engage-
ment in order to achieve or surpass the aims of formal classroom education. 

2. The PIRATE Act 

At each lecture a 'threshold concept' was identified with an act designed 
around it. These concepts were the most troublesome and difficult to grasp, 
but one which opened 'a new and previously inaccessible way of thinking 
about something' (Meyer & Land, 2006, p.3). These threshold concepts 
could be phrased as a nagging question at the back of a student's mind, 
which, if not addressed, frustrated any endeavour by the lecturer to elucidate 
the subject matter. 

The need for the learner to grasp threshold concepts in recursive 
movements means that they cannot be tackled in a simplistic 'learning 
outcomes' model where sentences like 'by the end of the course the 
learner will be able to ...' undermine the complexities of the transfor-
mation a learner undergoes (post-liminal variation). Consideration of 
threshold concept to some extent 'rattle the cage' of a linear, outcomes-
based approach to curriculum design. (Meyer & Land, 2006, p.202) 

Each week’s lecture can, and often do, fill a textbook. In response to stu-
dents’ requests I accompany each lecture with a set of required learning ob-
jectives, much more specific than the unit learning outcomes. From these ob-
jectives the most important one is delivered as an act. The act, together with 
the questions they were designed to cease, are found in Table 1.  
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Table 1.Unit Outline with acts to achieve threshold concepts (presented as questions ceased).   

Lesson Act Question ceased 

Wk 1: Introduction Musical slideshow (Turn Left 
Turn Right) 

What is building technology for? 

Wk 2: Wind + Glazing Math story (Golden Mean-
Fibonacci-Pascal's Triangle) 

Why all the math? 

Wk 3: Service Cores Consultant meeting (developer-
architect-engineer) 

Why are we concerned about 
floor area efficiency? 

Wk 4: Fire Tasmania Fire Service demon-
stration 

Why all the trouble designing to 
the fire requirements? 

Wk 5: Water Sewer rap Why can't we 'juxtapose' toilets 
over other spaces? 

Wk 6: Electricity Story of the Current wars be-
tween Tesla and Edison 

Why do we need transformers 
and sub-stations? 

Wk 7: Psychrometry Courtroom drama (recommended 
humidity range) 

Why do standards need to be con-
stantly researched, investigated 
and interrogated? 

Wk 8: Air-conditioning Standard lecture  

Wk 9: Hybrid systems Standard lecture  

Wk 10: Green Rating Sys-
tems 

Standard lecture  

Wk 11: System integration Standard lecture  

When one teaches like a PIRATE the lecture ceases to be a presentation. I 
think of it more as a performance. This involves planning, musical choreog-
raphy and rehearsals. All within the constraints of a lecture theatre as a one-
man show. It is not as daunting as it sounds, and students are more than 
ready to forgive a failed act when they recognise the effort that has gone in 
for the good of their learning. In fact, it is better not to even think of it as 
failing. 'The key to failing without quitting is to shift your paradigm to be-
lieve there is no such thing as true failure—only feedback.' (Burgess, 2012, 
§0780) To keep motivated, it served to remember that the goal is to devise 
an act so unforgettable the threshold concepts are never forgotten. 

Your brain hosts a truly staggering number of [velcro-like] loops. The 
more hooks an idea has, the better it will cling to memory. … Great 
teachers have a knack for multiplying the hooks in a particular idea. A 
teacher … once designed a message so powerful-tapping into so many 
different aspects of emotion and memory -- that, twenty years later, 
her students still remember it vividly. (Heath & Heath, 2007) 
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In the introductory lecture, I explained the purpose of studying building 
technology as 'neither being about building nor technology, but for and about 
people. High-rise buildings exist in dense and often poorly planned cities, 
what does your high-rise building do for people who are feeling increasingly 
alienated in a city with rapid growth?' At the end of the course an interna-
tional student (from China) commented that at this first lecture it was espe-
cially the music ('Turn left turn right' or 遇见 in the original) that opened her 
mind to how relevant and meaningful the course could be. Music features a 
large part in Burgess' method and I have also found to be useful for mne-
monic effect as suggested by Dosseville, Laborde, & Scelles, (2012). 

After the mathematical ordeal of structural mechanics and wind, I asked 
the class to sit back as I took them on a mathematical journey into the fasci-
nating code that underlie the Golden Mean, the Fibonacci sequence and Pas-
cal's Triangle, which related back to the diagrid structure in vogue with 
complex building surfaces like Capital Gate and Aldar Headquarters (both in 
Abu Dhabi). Through this I encouraged the class to familiarise themselves 
with maths they have once learned (and forgotten) as even basic maths could 
help them solve many problems. 

To illustrate the importance of service core design I performed a self-
dialogue, first as an architect wanting to push for a more sustainable design 
with high-efficiency chillers and phase-change tanks. An irate developer 
asks him how much it will cost with the architect unable to give concrete 
numbers, upon which his attention turns to the engineer, who nervously 
gives a ball-park estimate. The developer, now fuming, works out how much 
the additional equipment and plant room is going to cost over the life span of 
the development and rhetorically asks the architect how much of that lost 
revenue his architectural services were worth. This act was particularly ef-
fective, with the students developing compact and well-articulated service 
cores with far more rigour than in previous years. 

In confronting their resistance to the demands of reading the building 
code (especially around fire egress and fire fighting requirements), I ar-
ranged for the fire alarms to be disarmed and the Tasmanian Fire Service 
present whilst I fumigated the lecture theatre with a disco fog machine. I 
warned them that in an actual fire they will not be able to breathe, shout or 
see as they were to make their way out of the theatre, negotiating the steps 
on all fours with one lungful of air. Whilst waiting for the smoke to clear 
they had first-hand experience pulling hoses and observing the range and 
coverage of different nozzles, and the deployment of different vehicles. Back 
at the lecture they were much more forthcoming with their questions, and 
now had a visual image of the fire fighting gear as we went through the code 
requirements. 
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In pursuing creative space planning, it was a common mistake of many 

students to design a wet space over a dry one. I composed a 'Sewer Rap' with 
the class participating and thus memorising a checklist for toilet design. The 
rap then went on to illustrate what happened when a sanitary pipe got stuck 
and leaked to the ceiling of the lower floor. After that, students never forgot 
that 'shit happens' (apparently all they remembered of the rap, and not the 
checklist). 

By recounting the emergence of Nikola Tesla's alternative current over 
Thomas Edison's direct current in the 'current wars', I explained the im-
portance of transformers to the distribution, and thus cost, of power. With 
that knowledge in hand the provision of substations, switch rooms and trans-
former pads was simply a matter of catering the right volumetric require-
ments for the right transformer.  

In a final act I enacted a courtroom scenario where graduating students 
were being sued for breaching occupational health and safety guidelines for 
humidity to be regulated within 30-70%RH. As their attorney I present re-
search behind the guidelines as being inconclusive, especially against the 
body of research against this stipulation (Law, 2013). Students participated 
by reading from a copious list of different codes and standards as evidence 
was being presented. In a stirring crescendo complete with ambient music, I 
urged the imaginary jury to find my client 'not guilty'. 

These acts allowed a long lecture to have a shift in tempo and sustained 
the students' attention over 2-3 hours. The latter classes in the course had 
shorter lectures and were accompanied by tutorials where the students speed-
dated consultants with the aim of every student meeting every building con-
sultant over a period of three weeks to discuss design-specific issues. 

Comprehension of threshold concepts was evident in the design of office 
service cores and all students were able, by the second design iteration, to 
have all mechanical spaces and ceiling depths appropriately sized with little 
to no wasted space. In contrast, a number of students in previous years had 
‘quietly’ omitted mechanical rooms, lifts and staircase treads to submit 
graphically compelling but technically incompetent work. 

3. The PIRATE Aura 

3.1. PASSION 

Passion, as Burgess describes, can be classified as content passion (for the 
curriculum), professional passion (for the job as an educator) and personal 
passion (for activities outside the class). A student explains his perspective, 
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'I cannot care about the course more than the lecturer.' Students correlate the 
importance of a class with the passion with which the lecturer approaches 
and delivers a topic. My working experience in the architectural practise had 
taught me the significance of the subject matter I was teaching and I could 
speak of its importance with conviction. To do so I found it easier to express 
myself without a microphone, as that gave me more dynamic range to hold 
the suspense in a whisper or intensify to a boom without deafening the class.  

3.2. IMMERSION 

Burgess illustrates immersion as a swimming instructor that got wet, as op-
posed to one shouting instructions like a life-guard. An immersive lecturer 
was fully engaged and focussed. This is where I found that each time I read 
from the Powerpoint slides I broke contact with the class. It was more effec-
tive to memorise the slide sequence and content so I could be immersed in 
the moment of collective engagement, with the slides advancing as a chang-
ing backdrop to our discussion. 

3.3. RAPPORT 

The aim of building rapport is to exploit the pre-existing interest of the stu-
dents. Burgess advise is to 'spend less time trying to get students interested 
in what you are presenting and more time making connections between what 
you are presenting and what they are already interested in.' (Burgess, 2012, 
§0384) 

Prior to this course I have had limited contact with this body of students. 
At the unit introduction I introduced them the PIRATE (aura) concept and 
asked them to complete a sheet to tell me more about themselves (likes and 
dislikes) and to sketch something that represented themselves as a means of 
me better understanding how I should craft my lessons. It was surprising that 
some were ready to share personal information I would never discover in the 
course of regular teaching and conversation. One of the most common dis-
likes was winter which became a convenient talking point in the lectures on 
psychrometry and thermal comfort, and cooking became a common illustra-
tion for thermal transmission. 

3.4. ASK AND ANALYSE 

Almost half the class comprised of international students, mostly from a 
Confucian-influenced education background, similar to my own, where 
questioning in class was frowned upon. To change that thinking I cautioned 
the class that if they left my course with their questions still unanswered they 
would have to face the embarrassment of asking their colleagues (with some 
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on a lower pay-scale than themselves) or face the consequence of making a 
costly mistake. It took weeks of me repeating that I thrived on their ques-
tions, before the class was convinced that the offer was sincere. 

3.5. TRANSFORMATION 

Burgess relates how he tried to salvage the situation when his son received a 
girly bracelet from a toy dispenser when he reframed his perspective by 
shouting, 'Pirate treasure!' In a similar vein I was allocated the last teaching 
slot of the week (also called the graveyard shift): the Friday afternoon ses-
sion. So on top of teaching a challenging subject I had teach it when students 
would rather I finished quickly so they could get on with the weekend. My 
first reframing challenge was to tell them that since the school had virtually 
gone to sleep, we could get on with some really crazy activities!  

3.6. ENTHUSIASM 

The precondition for enthusiasm is to find what one is energised about. Bur-
gess gives a valuable tip, 'When you find yourself in a state that feels less 
than resourceful, use these two highly effective ways to create a change. Ei-
ther change your physiology and begin moving in a more powerful and re-
sourceful way, or change the focus of your attention.' (Burgess, 2012, 
§1056) 

As a person who dreads public speaking, I have found a way to channel 
my nervousness into excitement, forcibly slowing my speech by projecting 
my voice. In fact it was on occasions where I did not feel nervous that I 
found my own presentations insipid. 

When we model enthusiasm it rubs off on everybody around us; it is 
absolutely contagious. Be sure to spread it liberally every day, because 
I guarantee that your students have many people in their lives who are 
trying to kill their enthusiasm and dampen their spirits. Infect your les-
sons and everything you do with enthusiasm and then watch it spread. 
(Burgess, 2012, §1064) 

A student commented, 'Very enthusiastic and knowledgeable about the 
subject, and imparts this enthusiasm to us. Delivers lectures in an interesting 
manner.'  

3.7. THE PIRATE (AURA) SURVEY 

At the end of the course and after all the submissions/presentations, I sched-
uled an optional lecture on 'Why Buildings Collapse' and was pleasantly sur-
prised when half the class turned up. Those present filled up a feedback 
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sheet that was designed around the PIRATE (aura) practise. The Likert-scale 
used was similar to one students were familiar with at the end of every 
course (known as eVALuate at the university). The questionnaire and results 
are presented in Table 2. 

Table 2. End of course survey with PIRATE specific questions.  

Results presented as box plots and means (red dots)  

Perhaps the most rewarding feedback was that students felt strongly they 
did not just want to be good, but great at BTD. Burgess aspires, 'We must 
collectively agree educating the next generation is worth the time and effort 
and that our students deserve to be uplifted and inspired.' (Burgess, 2012, 
§0682) 

4. Conclusion 

The 2013 TED prize winner Sugata Mitra suggests that in the connected age, 
knowing is becoming obsolete, thus the learning attitude needs to shift from 
punishment to pleasure. In the course on high-rise structures and services I 
targeted the mental obstacles using the PIRATE act, and made standard lec-
tures engaging by adopting the PIRATE aura. Knowledge acquisition, 
though important, was something that did not need instruction once I provid-
ed mathematical background and stirred enough inquisitiveness in students 
to proceed with their own learning.  
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I had a unique opportunity to rewrite the curriculum to a challenging 
course but had the support and receptiveness of both School and class for an 
unconventional 'learning extravaganza' (Burgess' words). ‘Students just want 
to be excited about their classes,’ said a disappointed student in relation to 
the dispassionate teaching by lecturers who had lost their spark. The archi-
tectural student cohort is a motley crew, but they are typified by passion and 
creativity. This crew often seeks a captain that can rouse and rally, and to 
perform that, the unconventional PIRATE method for teaching building 
structures and services is something I would highly advocate. 
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