sustainability
Article

Three Types of Architectural Educational Strategies (AES) in
Sustainable Buildings for Learning Environments in Canada
Jean-Pierre Chupin 1, * , Morteza Hazbei 2
1
2

3

*



Citation: Chupin, J.-P.; Hazbei, M.;
Pelchat, K.-A. Three Types of
Architectural Educational Strategies
(AES) in Sustainable Buildings for

and Karl-Antoine Pelchat 3

Faculté de l’aménagement, École d’architecture, Université de Montréal, Montréal, QC H3C 3J7, Canada
School of Graduate Studies, Concordia University, Montréal, QC H3G 1M8, Canada;
morteza.hazbei@concordia.ca
Faculté des Arts et des Sciences, Département de Philosophie, Université de Montréal,
Montréal, QC H3C 3J7, Canada; karl-antoine.pelchat@umontreal.ca
Correspondence: jean-pierre.chupin@umontreal.ca

Abstract: This article explores a trend provisionally called “eco-didacticism” observable for nearly
15 years in art, design and architecture. The corpus concentrates on learning centres as buildings
meant to diffuse advanced knowledge in the field of sustainable architecture. We found evidence of
additional educational intentions to the pedagogical or scientific programs that these buildings have
already been mandated to host and support. A variety of practices or devices have sometimes been
added to the architecture, sometimes integrated, while others determine the overall structuring of
these educational buildings. Seven cases of “learning centres” built in Canada between 2004 and
2018 have been screened through three epistemological filters distinguishing forms of “architectural
didactics”: 1—a labeling often quantitative approach, 2—an experiential or practical approach, 3—a
visually narrative or iconic approach. While outlining definitions of these Architectural Educational
Strategies (AES), we offer initial explanations for their distinctive features. It appears that architects,
designers and critics altogether operate on the belief that forms of architectural communication can
operate as elements of a language that would be accessible to non-experts. Our conclusion indicates
how future research could question the very possibility of giving lessons through formal language
and aesthetic features.
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1. Introduction
This article adheres to the hypothesis of a trend provisionally called “eco-didacticism”
whose manifestations have been observable for nearly 15 years in contemporary practices
in art, design and architecture [1]. Little work if any has been produced in this new field
particularly on cases of environmental architectures. In this varied ensemble of practices
gathered under the expression “green architectures”, we have delineated a research corpus
which pays special attention to learning centres as buildings meant to transmit the most
advanced knowledge in the field of sustainable architecture. In order to construct a
coherent set for comparative analysis, we focus on a series of awarded “green architectures”
assuming that their exemplary character can be attested by awards of excellence. We found
evidence of supplementary or complementary educational intentions to the pedagogical or
scientific programs that these buildings have already been mandated to host and support.
A preliminary inventory carried out by our team over the past 3 years has not only revealed
intentions but also a variety of practices or devices that are sometimes added to the
architecture, sometimes integrated, while others determine the overall structuring of these
learning spaces. Our objective is to contribute to a categorization of these complementary
didactic intentions here called “Architectural Educational Strategies” (AES).
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The Questions
In less than three decades, sustainable architecture has gone from being an isolated
endeavor to a disciplinary buzzword and it is now a complex reality. It is no longer possible to define sustainability in architecture and the built environment without specifying
their contribution to the objectives of sustainable development as defined by the United
Nations [2]. Within the 17 United Nations Sustainable Development Goals for global
development to be achieved by 2030, sustainable architecture is most directly associated
with the indicators of Goal 11 (Make cities inclusive, safe, resilient and sustainable), of Goal
3 (Good Health and Well-Being) and of Goal 12 (Ensure sustainable consumption and production patterns). Furthermore, sustainable architecture has reached a point where technical
answers must be accompanied by carefully crafted explanations. Here, we are not talking
of what historians generally call the reception of a work but of a political and democratic
imperative in which the capacity of public built environments to fulfill legitimate aspiration for wellness, inclusion and socio-environmental dimensions of sustainability—ever
more prominent in the wake of the pandemic—can only be addressed by establishing
new dialogs and the possibility of a shared language on environmental quality among
all stakeholders. Evaluating the quality of sustainable architecture remains problematic
when we consider that the notion of quality itself remains an epistemological gray zone
across the design disciplines and professions of the built environment. This is perhaps best
exemplified in the scarce mentions of the impacts of the built environment on “Quality of
Life and Well-Being”—the only comprehensive encyclopedia on this subject—published in
2014 [3]. While quality has long been defined at the intersection of 3 vectors—also called
the Vitruvian triad of solidity, utility and beauty (firmitas, utilitas, venustas), it has been
easier to recognize a posteriori, once realized, for example through awards programs, than
to formulate as an a priori social demand, particularly considering contemporary crises.
The search for a shared understandable definition of environmental quality is now seen as a
professional, social, and political imperative aimed at better informing public procurement
and professional expertise through a plurality of voices.
The hypothesis of a new educational imperative would potentially explain why, in
the field of sustainable architecture, some contemporary architectural interventions cannot
be explained solely by the search for better performance, by the achievement of certain
objectives or by a simple stylistic theory. In Analyzing Eco-Architecture Beyond Performance [4],
Cucuzzella has recently shown that environmental expectations cannot be the result of the
mere application of standards or principles. Environmentalism has moved from activism
to concrete realization, and its theories and practices have entered a new communicational
phase. Let us tentatively call it “eco-didactic” to point out that some architectures manifest
additional educational intentions [1]. The questions that we face in this article are therefore
of four kinds:
1.
2.
3.
4.

In what types of architectural projects can this phenomenon be most tellingly observed?
What particular forms do these architectural lessons take?
Is it possible to distinguish and categorize these eco-lessons?
How can a typology of educational architectural strategies inform or help explain the
phenomenon in contemporary practices?

We are not currently in a position to answer the first question satisfactorily, as it would
require a large-scale comparison across a wide variety of programs and typologies. In the
absence of a convincing analytical grid, it is more prudent to restrict the corpus of study on
a coherent typology. This is what we do here by focusing on learning centres and academic
programs in the environmental field. Our methodological approach is designed to answer
questions 2 and 3 on the inventory and categorization of eco-lessons. We postulate that
the particular forms that these additional architectural lessons, intended for a broader
audience, can be illustrated and rendered explicit through a comparison of notable cases.
In parallel to the inventory of forms, the effort of categorization and naming appears at this
stage indispensable. A phenomenon that produces diverse forms can very well generate

Sustainability 2021, 13, 8166

3 of 25

them in a restricted number of identifiable motifs. There is no reason to postulate that
chance would be at work in the fields of the built environment. The categorization of
“architectural lessons” will nevertheless need to echo those theories that have made a point
of rationalizing pedagogy. We will thus have to pass our hypothetical typology through
the filter of the main pedagogical theories or even of the major didactic principles since
there is no question of confusing these two terms. If pedagogy is a kind of educational
metadiscourse, didactics seek to meet teaching objectives by taking concrete actions. What
we will call architectural lessons or Architectural Educational Strategies (AES), depending
on the case, must be identifiable, readable or observable in concrete terms. Following a
fundamental rule of the hermeneutic approach, we let the elements of discourse speak for
themselves [5]. Our methodological path calls upon the strengths of comparative analysis
and aims at setting up the conditions of future comparative qualitative analysis. (On the
main principles of Qualitative Comparative Analysis see: [6–8]. For comparative analysis
in architecture see: [9,10].)
The comparisons clearly reveal that the awarded cases of environmental architecture
or “learning centres” we have gathered here do not simply tick all the boxes on checklists
imposed by standards and certifications. They also want to give “eco-lessons”. These
buildings actually respond to a double environmental and educational mission. A series of
questions can only remain in the background of our research at this stage such as: Who
are the target audiences? What specific contents or knowledge or messages constitute
the particularities of these “eco-lessons”? Our methodological framework does not seek
to verify the didactic efficiency of these environmental lessons on various specialized
or non-expert publics. However, the possibility of distinguishing types of architectural
lessons rests at the core of the research: In what ways are the messages or lessons conveyed
and according to which didactic processes? Is it a question of transforming the whole
building into a didactic device? Is it rather a question of adding specific parts whose
mission would be properly and not only pedagogical backgrounds as are schools, but
educational architectural strategies insofar as they assume a didactic role?
2. Research Methodology
To construct the analytical corpus, we have given priority to programs related to
research or education because they often address a double audience: on the one hand,
the specialized audience specific to education (students, professors, etc.) and, on the
other hand, a broader audience since all these projects have a civic or public vocation.
However, as we are not trying to demonstrate that certain types of architectural programs
are predispose to educational approaches, it is preferable to focus on learning centres
whose educational mandate could be coupled with educational strategies that focus on the
environmental and ecological characteristics of buildings. To avoid cultural or national
distinctions specific to architectural cultures, we have restricted the corpus to a set of
seven projects built in Canada between 2004 and 2018. This period corresponds to the
generalization of environmental standards but also, as we are studying in another longterm research program, to the rise of awards of excellence in the built environment (for
details on the Atlas of Research on Exemplarity in Architecture and the Built Environment
see: www.architecture-excellence.org, accessed 20 June 2021). Each of the seven cases
studied has received at least one significant award, whether it was an award of excellence
more generally or a “green award” specifically recognizing environmental qualities. In fact,
all of these cases have received many different awards and can be considered as potentially
representative of contemporary excellence in the domain of sustainable architecture.
The overall methodological approach is based on the principles of comparative qualitative analysis, but also on the traditional approaches of discourse analysis as well as of a
form of “expert elicitation”, which has been recently used to understand and evaluate the
SDGs and their links to various sector-driven activities [11–13].
Using a coherent comparable corpus, we analyzed the various “eco-didactic” strategies
observable in publications or represented in the discourses coming from designers but
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also from architecture critics as these indicate an intention. Like designers themselves,
architectural critics do participate in the constitution of a didactic discourse as evidenced
by numerous formulations that convey terms such as model, lessons, messages, etc. The
fact that these discourses are often published in professional journals reverberates the
eco-lessons and this becomes part of the phenomenon. These empirical indices were sorted
and differentiated using 3 main filters. It has been possible to identify these main categories
both through a transdisciplinary survey of analogous educational strategies in art, design
and architecture. We explain in the next section how these hypothetical categories were
confronted to a review of the main theories of education and didactics of science.
The comparison operated through three epistemological filters that we defined as:

•
•
•

Type 1: Labeling (an attempt to transmit lessons while emphasizing environmental
performances, norms or labels)
Type 2: Experiential (an attempt to transmit lessons while emphasizing a physical and
at times haptic approach through the building itself)
Type 3: Iconic (an attempt to transmit lessons while emphasizing a more visual and at
times more symbolic approach)

These three approaches can be found to varying degrees in all the analyzed cases. This
indicates that these three “types” of educational strategies should not be understood as
mutually exclusive. Since our methodological approach is mainly comparative and since it
operates on a limited number of cases, we do not pretend to generalize any of the results.
This research is primarily dedicated to the building of an analytical grid that could be used
by other scholars for further research in the field of eco-didactic practices in architecture.
3. Three Contemporary Theories of Education (Behaviorism, Cognitivism,
Constructivism)
Drawing from cultural movements like the Enlightenment and Classical Liberalism,
contemporary philosophers such as John Dewey [14–16], Bertrand Russell [17–19] and
Noam Chomsky [20,21] have devised new models for education (this list is by no means
exhaustive. Other important names such as Maria Montessori and Matthew Lipman could
also be mentioned here). Sharing a common humanistic view, these academics claim that
the overarching goal of education is to liberate and empower human beings [22]. By promoting cooperation between individuals, Dewey believed that education could strengthen
democracy [15]. A staunch proponent of pragmatism, Dewey also thought that education
should be grounded in experience and should prepare the pupils for citizenship [23]. In
his view, curricula should resonate with civic life and reinforce the idea of community.
Through collaboration, students would solve real-world challenges and develop valuable
problem-solving skills. While Russell did not abide by Dewey’s pragmatism and utilitarian
approach, his views on education were very much forward-looking [23]. According to
him, education should forge both character and intellect. In doing so, one would ensure
that knowledge is used virtuously [17]. Following a similar line of thought, Chomsky
added that education could raise moral awareness and improve the rational capacity of
agents [24]. As a catalyst for social change, academic institutions should “be a powerful
force in shaping and changing community attitudes and values over a period, for militating
for or against economic, social and political policies by raising the level of evaluative
consciousness” [25]. Incorporating elements of psychology and cognitive science into their
works, those eminent philosophers paid close attention to the many developments which
occurred outside of the philosophical realm. Of the many research programs that were
conducted in psychology during the 20th century, three will be explored here: behaviorism,
cognitivism and constructivism.
Stemming from the works of Edward Thorndike [26,27], John B. Watson [28,29] and
B.F. Skinner [30,31], behaviorism is a model in learning theory which became widely known
during the first half of the 20th century. Emphasizing external factors and environmental
conditions, this strategy would be used to reinforce patterns of behavior in subjects [32].
As stated by leading scholars in the field, “the goal of instruction for the behaviorist
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[was] to elicit the desired response from the learner who [was] presented with a target
stimulus” [33]. Concerned with “stimulus-response” associations, behaviorists sought
not to understand the inner workings and causal mechanisms which underpinned the
processes of knowledge acquisition. In their view, the mind was a “black box”. It could
not be probed and need not be. However, it became increasingly clear that the “inputoutput” formula favored by the behaviorists was inherently flawed, in that it would not
fully account for the complexities of human learning. Critics argued that the behavioral
approach provided a reductionist picture of psychology and education [32]. In order to
address this pressing matter, researchers in cognitive science developed a new model which
came to be known as cognitivism.
Gathering increased momentum from the 1950s onwards [34], cognitivism drew
from major advances in the fields of linguistics and information theory [35,36]. Focusing
on mental processes instead of observable performance, cognitivist theories marked a
radical shift from the behavior dominated approach [33]. Taking part in the “cognitive
revolution”, educators began to modify their own methodology in accordance with those
new findings. By promoting cognitive strategies such as concept mapping, synthesizing
and analogical learning, educators meant to facilitate the process of knowledge acquisition
and organization [33]. By encouraging students to integrate academic material and connect
notions in meaningful ways, one would ensure that the information transmitted by the
teacher would be properly retained. Concerned with the reception, storage and retrieval of
propositional content [33], the cognitive approach aims at the formation of well-structured
and enduring memories in the minds of learners through methods of optimization.
Emerging in the 19700 s and 19800 s, constructivism challenged the behaviorist and
cognitivist assumption that knowledge is independent from the mind. Buttressed on the
pioneering works of Jean Piaget [37,38] and Jerome Bruner [39,40], “[c]onstructivism is a
theory that equates learning with creating meaning from experience” [33]. Proponents of
this doctrine claim that knowledge is created rather than acquired. Stressing the relation
between the subject and his environment, constructivists assert that learning is an interactive process which is determined by contextual variables [33]. Consisting of personal
and flexible interpretations, knowledge is co-produced by the agent and the situation.
Instead of being a passive listener, the learner is actively involved in the construction of
meaning through problem-solving scenarios. Reflecting upon past experiences, he is able
to manipulate information [33] and to dynamically adjust his understanding of the world.
Being intrinsically motivated [32], the learner also seeks to broaden his perspectives and
to multiply encounters. Free to explore as he so wishes, the subject draws from a wide
gamut of experiences to make sense of his own reality. Aptly described as a sense maker,
the learner is on a journey of discovery, both personal and interpersonal [32]. Underlined
by social constructivists, the collaborative aspect of learning soon became an integral part
of instructional design [41,42]. Similarly, the increased focus on meaningful experiences
led to the development of experiential learning [43].
In our methodological framework, we postulate that labeling and iconic AES are more
akin to cognitivism, while the experiential AES has more in common with constructivism.
Having looked at three types of Architectural Educational Strategies from the standpoint of
instructional design, we will now summarize the results of a comparison of AES in seven
cases of environmental learning centres in Canada.
4. Comparative Analysis
Our comparisons operated on two levels. On the one hand, we compared seven cases
of learning centres built from 2004 to 2018 and, on the other hand, we compared a smaller
reference group of “non-academic” awarded green architectures mainly: a library built
in 2004 and two office complexes built in 2015 and 2016 (Table 1). We ranked the projects
according to three grades. Grade 2 shows there is a high emphasis on the lesson. Grade 1
shows the project somewhat focused on the lesson and Grade 0 shows that no sign of the
lesson can be found in the project (Table 2). Figure 1 already shows a clear difference in
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Project Name
Project
Name

Year
Labeling
Iconic
Year
Labeling
Iconic
More academic sustainable exemplars
More&academic sustainable exemplars
Joyce Centre for Partnership
2018
1
2
Joyce Centre
for Partnership
&
Innovation
(JCPI)

(JCPI)
Wood Innovation
Innovation and
Design Centre

2018

2014

Wood
Innovation and Design
University of Calgary—Energy
2014
Centre
Environment
Experiential Learning
2011
University ofCentre
Calgary—Energy
Environment
Experiential
2011
Centre
for Interactive
Research on
Sustainability
(CIRS)
The
University
of
2011
Learning Centre

1

1

1

1

2

2
2

1

Experiential

Experiential
2

2

2

2
2

2

2

2

1

1

2

British Columbia
Humber Arboretum Centre for Urban
Ecology

2007

1

1

2

Integrated Learning Centre—Beamish
Munro Hall

2004

2

2

2

University of Guelph-Humber

2004

2

2

2

9

11

14

comparison
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Table 1. Cont.
Project Name

Year
Labeling
Less academic sustainable exemplars
Queen Richmond Centre West
2016
2

Iconic

Experiential

1

0

TELUS Garden

2015

2

1

1

Bibliothèque Raymond-Lévesque

2004

2

0

0

6

2

1

comparison

Grey background: divides two main parts of the table.

Table 2. How cases are scored by eco-lessons.
0

1

2

Labeling

No emphasis on
quantitative attributes
of sustainable
architecture

Somewhat focused on
quantitative attributes
of sustainable
architecture

High emphasis on some
typical quantitative
attributes of sustainable
architecture

Iconic

No sign of
communicational
devices or symbolic
discourse

Somewhat focused on
communicational
devices or
symbolic discourse

Highly focused on
symbolic and
communicational
devices

Experiential

Building by itself does
not convey
any eco-lessons

Building partly
conveys eco-lessons

Highly focused on
building as a learning
experience

5. Academic Sustainable Cases Analyses
5.1. The Joyce Centre for Partnership & Innovation (JCPI)
Designed by B + H Architects and opened its doors to students in the fall of 2018, the
Joyce Centre for Partnership & Innovation (JCPI) at Mohawk College’s Fennel Campus in
Hamilton, Ontario, is one of the region’s first and largest net-zero institutional buildings.
The 96,000 square-foot facility is a catalyst for change in the region, positioning Mohawk
College as a knowledge centre for carbon-neutral technologies and operations [44]. The
building received the Awards of Excellence in Innovation in architecture in 2019 from
the Royal Architectural Institute of Canada (RAIC) [45]. It also received Zero Carbon
Building (ZCB) Standard certification in both the Design and Performance categories as a
first building from the Canada Green Building Council (CaGBC) [46].
The Centre became one of 16 projects in 2017 from across Canada to be chosen as a pilot
project for CaGBC’s new Zero Carbon Building Standard [47]. The Centre features solarpowered, state-of-the-art labs, workshops, open study spaces and flexible lecture theaters
(Figure 2). The mechanical and electrical spaces, as well as the green roofs, are accessible
to all and intended to be part of the learning environment [44]. The design prioritizes the
end users, Mohawk’s students and staff, creating a social learning environment that will
become a driver of innovation [48].
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purposes.
TheThe
building
received
the Governor
General’s
bothacademic
academicand
andadministrative
administrative
purposes.
building
received
the Governor
GenMedals
in Architecture
in 2015, in
which
considered
one of theone
most
awards in
eral’s Medals
in Architecture
2015,is which
is considered
ofprestigious
the most prestigious
Canada as it is managed by both the Royal Architectural Institute of Canada (RAIC) and
awards in Canada as it is managed by both the Royal Architectural Institute of Canada
the Canada Council for the Arts. The project received several other prestigious national
(RAIC) and the Canada Council for the Arts. The project received several other prestigious
awards for innovation from national and provincial institutions [51].
national awards for innovation from national and provincial institutions [51].
As presented by journalist Emily Hooper in Architect, the journal of the American
As presented by journalist Emily Hooper in Architect, the journal of the American
Institute of Architects, “Michael Green Architecture has designed the world’s tallest, modInstitute of Architects, “Michael Green Architecture has designed the world’s tallest, modern timber structure (in 2014), and a showcase for the modern timber building” in terms
ern timber structure (in 2014), and a showcase for the modern timber building” in terms
of engineered timber material, construction, structural and architectural innovations [52]
of engineered timber material, construction, structural and architectural innovations [52]
(Figure 4).
(Figure 4).
Our analysis of discourses, performances and architectural attributes shows a high
Our analysis of discourses, performances and architectural attributes shows a high
level of experiential and iconic educational strategies and a moderate recourse to labeling
level of experiential and iconic educational strategies and a moderate recourse to labeling
attributes. However, the building is obviously a showroom of performances (Figure 5).
attributes. However, the building is obviously a showroom of performances (Figure 5).
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Figure 4. Wood Innovation and Design Centre by Michael Green Architecture. Photo: Ema Peter, 2015.
Figure 4. Wood Innovation and Design Centre by Michael Green Architecture. Photo: Ema Peter, 2015.

Labeling = Moderate
Labeling = Moderate
The architect further explains: “The WIDC project is a global milestone for mass timThe architectThe
further
explains: “The
WIDC projectexceptional
is a globalleadership
milestone in
forthe
mass
ber construction.
BC government
has demonstrated
adtimber
construction.
The
BC
government
has
demonstrated
exceptional
leadership
in
the
vancement of ideas that will reshape our cities with healthier, more energy-efficient and
advancement
of ideas that
will reshape
ourThe
cities
with healthier,
moretimber
energy-efficient
and
more climate-sensitive
building
solutions.
advancement
of mass
and tall wood
more
climate-sensitive
building
solutions.
The
advancement
of
mass
timber
and
tall
wood
buildings requires the evolution of our building codes around the world” [53].
buildings requires the evolution of our building codes around the world” [53].
•
Iconic = High
•
Iconic = High
The building has become a literal icon of the new possibilities of timber construction
The
building
become
literal icon of the
new possibilities
of timber
and its image
hashas
been
wildlya disseminated.
It aims
to communicate
that construction
mass timber
and
its
image
has
been
wildly
disseminated.
It
aims
to
communicate
that
mass
timber
structures can be economic, safe and environmentally superior to other building
materials
structures
can be economic, safe and environmentally superior to other building materi[54].
als
[54].
•
Experiential = High
•
•

•

Experiential
= High
Unsurprisingly,
as a showcase of wood construction, the building has been designed
to beUnsurprisingly,
experienced. It as
teaches
the possibilities
as well as performances
offered
a showcase
of wood construction,
the buildingadvantages
has been designed
by
timber
structures.
The
first
three
stories
of
the
WIDC
are
occupied
by
the
University
of
to be experienced. It teaches the possibilities as well as performances advantages offered
Northern
British
Columbia,
where
the
first
Master
of
Engineering
in
Integrated
Wood
Deby timber structures. The first three stories of the WIDC are occupied by the University
sign
ProgramBritish
was developed.
a professor
in the previously
mentioned
of
Northern
Columbia, Guido
where Wimmers,
the first Master
of Engineering
in Integrated
Wood
program,
elaborates:
“It is bragging
a little
bit in terms
of showing
off the material.
EveDesign
Program
was developed.
Guido
Wimmers,
a professor
in the previously
mentioned
rything is elaborates:
transparent“It
and
can actually
seein
how
it was
built” [55].
building and
program,
is you
bragging
a little bit
terms
of showing
off The
the material.
Everything
is transparent
andaim
youtocan
see howmodels
it was built”
[55]. Thedesigners,
building and
its connection
details also
actactually
as experiential
for students,
and
its
connection
aim is
toaact
as experientialdevice
models
students, designers,
and
engineers.
As adetails
model,also
WIDC
communication
to for
demonstrate
that the timber
engineers.
Astechnology
a model, WIDC
a communication
to demonstrate
the timber
construction
can beisefficient
and easily device
repeatable
in different that
projects
[53]. It
construction
technology
can beand
efficient
and easilytorepeatable
in type
different
projects [53].For
It
aims to encourage
institutions
organizations
take up this
of construction.
aims
to Bond,
encourage
institutions
organizations
take up this
construction.
For
Shirley
Minister
of Jobs, and
Tourism
and SkillstoTraining,
andtype
MLAoffor
Prince George,
Shirley
Bond, Minister
Tourismofand
Training,
andFor
MLA
for Prince
George,
“it [the building]
standsof
asJobs,
an example
the Skills
possibilities”
[56].
architecture
critic
Tre“it
[the
building]
stands
as
an
example
of
the
possibilities”
[56].
For
architecture
critic
vor Boddy: “Being a demonstration project means that many design details exist to show
possibilities—there is a strong rhetorical dimension to this tower” [57], but for Boddy, the
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Trevor Boddy: “Being a demonstration project means that many design details exist to
show possibilities—there is a strong rhetorical dimension to this tower” [57], but for Boddy,
the building is not only a showroom, it should also be seen as an apostolic device to be
building is not only a showroom, it should also be seen as an apostolic device to be expeexperienced physically and not only online: “WIDC should become a pilgrimage point
rienced physically and not only online: “WIDC should become a pilgrimage point for
for every Canadian architect interested in the new possibilities of wood. When it comes
every Canadian architect interested in the new possibilities of wood. When it comes to a
to a true appreciation of the substance of architecture, one site visit is worth 1,044,911
true appreciation of the substance of architecture, one site visit is worth 1,044,911 page
page views” [57].
views” [57].

Figure5.5.Importance
Importancelevels
levelsofofeco-lessons
eco-lessonsininWood
WoodInnovation
Innovationand
andDesign
DesignCentre.
Centre.
Figure

5.3.
5.3.University
UniversityofofCalgary—Energy
Calgary—EnergyEnvironment
EnvironmentExperiential
ExperientialLearning
LearningCentre
Centre
The
University
of
Calgary—Energy
Environment
Experiential
Learning
The University of Calgary—Energy Environment Experiential LearningCentre
Centrewas
was
opened
in
September
2011
in
Calgary,
AB
and
designed
by
Dialog
Alberta,
Perkins&Will
opened in September 2011 in Calgary, AB and designed by Dialog Alberta, Perkins&Will
Canada.
Canada.The
The26,200
26,200square
squaremeters,
meters,five-floor
five-floorfacility
facilityprovides
providesinstructional
instructionalspace,
space,laboralaboratories
and
space
for
faculty
and
staff
[58].
In
2013,
the
building
received
the
tories and space for faculty and staff [58]. In 2013, the building received theSpecial
SpecialJury
Jury
Award—Animating
the
Program
from
AIBC
Architectural
Awards
organization
[59]
and
Award—Animating the Program from AIBC Architectural Awards organization [59] and
LEED
LEEDPlatinum
Platinumcertification
certificationininApril
April2013
2013[60].
[60].
Among
its
notable
sustainability
features
areare
geothermal
earth
tubes
that that
precondition
Among its notable sustainability features
geothermal
earth
tubes
precondithe air, triple-glazed windows and natural ventilation. Despite its size, daylight penetrates
tion the air, triple-glazed windows and natural ventilation. Despite its size, daylight penmost building areas through generous interior glazing and large perimeter openings,
etrates most building areas through generous interior glazing and large perimeter openreducing the need for artificial lighting. In addition, the exterior aluminum paneling is
ings, reducing the need for artificial lighting. In addition, the exterior aluminum paneling
angled down on the south façade to direct sunlight into a pedestrian square. In contrast,
is angled down on the south façade to direct sunlight into a pedestrian square. In contrast,
the panels on the north street-side façade are oriented upwards, bouncing light into the sky
the panels on the north street-side façade are oriented upwards, bouncing light into the
and making the building appear brighter [60] (Figure 6).
sky and making the building appear brighter [60] (Figure 6).
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Figure6.6. Energy
Experiential
Learning
Centre
(EELC),
University
of Calgary.
Source:
Figure
EnergyEnvironment
Environment
Experiential
Learning
Centre
(EELC),
University
of Calgary.
https://www.archdaily.com/356805/energy-environment-experiential-learning-Perkins&Will (acSource: https://www.archdaily.com/356805/energy-environment-experiential-learning-Perkins&
cessed on 5 July 2021). Reproduced with permission from Tom Arban Photography Inc.
Will (accessed on 5 July 2021). Reproduced with permission from Tom Arban Photography Inc.

Regardingits
itseco-didactic
eco-didacticlessons,
lessons,our
ouranalysis
analysisreveals
revealsthat
thatthe
thelabeling
labelinglessons
lessonsare
are
Regarding
at
a
moderate
level.
However,
there
is
a
high
emphasis
on
iconic
and
experiential
lessons
at a moderate level. However, there is a high emphasis on iconic and experiential lessons
(Figure7).
7).
(Figure
Labeling==Moderate
Moderate
•• Labeling
Thebuilding
buildingisisone
one
the
most
energy-efficient
laboratory
buildings
in North
AmerThe
ofof
the
most
energy-efficient
laboratory
buildings
in North
America,
ica, using
less energy
conventional
buildings
of the
same
type.
Featuresinclude
include
using
78% 78%
less energy
thanthan
conventional
buildings
of the
same
type.
Features
automaticlighting,
lighting,
solar
collectors
and
solar
shutters,
cooling
towers
rainwater
capautomatic
solar
collectors
and
solar
shutters,
cooling
towers
and and
rainwater
capture
ture
mixed
with
recycled
process
water
for
plumbing
[61].
mixed with recycled process water for plumbing [61].
Iconic==High
High
Iconic
Brightgreen
greenautomated
automatedlouvers
louverson
onthe
thebuilding’s
building’ssouth
southfaçade
façadeare
arethe
thesign
signofofa agreen
green
Bright
building.
Additionally,
they
symbolically
convey
green
design
and
an
eco-friendly
mesbuilding. Additionally, they symbolically convey green design and an eco-friendly message
sage
to
the
community.
The
building
is
a
recognizable
landmark
for
cabbies
and
students
to the community. The building is a recognizable landmark for cabbies and students [61].
[61].“Oh, you mean the shiny one.”
“Oh, you mean the shiny one.”
–Taxi
driver
to Peter
Busby,
en route
Calgary
airport
to EEEL.
–Taxi
driver
to Peter
Busby,
en route
fromfrom
Calgary
airport
to EEEL
[60].[60]

••

••

Experiential
Experiential==High
High

Thebuilding
buildingisisdesigned
designed
student-centric
and
provides
hands-on
experienThe
toto
bebe
student-centric
and
provides
hands-on
andand
experiential
tial learning
opportunities
for students
[58]. Engineering
students
can observe
the autolearning
opportunities
for students
[58]. Engineering
students
can observe
the automated
green
louvers
on the south
façade
in pivot
response
to the movement
of the sun.
Junior
mated
green louvers
on the
southpivot
façade
in response
to the movement
of the
sun.
geoscientists
can examine
a seriesa of
arches
by theby
south
entrance
that is
both
decoraJunior geoscientists
can examine
series
of arches
the south
entrance
that
is both
dective
and and
didactic:
the the
forms
comprise
natural
stone
layered
inincorrect
orative
didactic:
forms
comprise
natural
stone
layered
correctgeological
geologicalorder,
order,
demonstrating
demonstratingthe
thestandard
standardentrapment
entrapmentofofoil
oiland
andgas
gasininsub-surfaces.
sub-surfaces.Inside,
Inside,plumbing
plumbing
totocontrol
controlin-slab
in-slabradiant
radiantheating
heatingand
andcooling
coolingsystems
systemsare
arerevealed
revealedbehind
behindglass
glassaccess
access
doors
doors[60].
[60].Mechanical
Mechanicalsystems
systemsatatthe
theceiling
ceilinglevel
levelare
areexposed
exposedand
andmeticulously
meticulouslylabeled.
labeled.
The
Thevisual
visualeffect
effectofofthese
thesenarrow
narrowpipes
pipesininperfect
perfectparallel
parallelalignment
alignmentrunning
runningthe
thelength
lengthofof
hallways
and
around
corners
is
one
of
a
kinetic
sculpture
in
stationary
mode,
or,
hallways and around corners is one of a kinetic sculpture in stationary mode, or,ififyou
you
turned
turnedthe
thelights
lightsoff,
off,they
theyreminiscent
reminiscentperhaps
perhapsthe
theset
setofofTron
Tron[60].
[60].EEEL’s
EEEL’stheme
themeofof“sci“science
enceon
ondisplay”
display”means
meansteaching
teachingspaces
spacesare
areavailable
availablefor
forview
viewthrough
throughgenerous
generousinternal
internal
and
andexternal
externalglazing.
glazing.The
Thebuilding’s
building’sstructural,
structural,mechanical
mechanicaland
andelectrical
electricalsystems
systemsare
areallall
exposed
exposedfor
forteaching
teachingand
anddemonstration
demonstrationopportunities
opportunities[58].
[58].Design
Designarchitect
architectPeter
PeterBusby
Busby
ofofPerkins&Will
Canada
explains,
“we
wanted
EEEL
to
be
intelligible,
to
demonstrate
Perkins&Will Canada explains, “we wanted EEEL to be intelligible, to demonstratea a
high
highdegree
degreeofofenvironmental
environmentalperformance.
performance.There
Thereisisno
nomystery–you
mystery–youcan
cansee
seehow
howthe
the
building
responds
to
environmental
stimulus”
[60].
building responds to environmental stimulus” [60].
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Figure
ofofCalgary.
Calgary.
Figure7.
Importancelevels
levelsof
ofeco-lessons
eco-lessonsin
theUniversity
Universityof
Calgary.
Figure
7.7.Importance
Importance
levels
of
eco-lessons
ininthe
the
University

5.4.
5.4.Centre
Centrefor
forInteractive
InteractiveResearch
Researchon
onSustainability
Sustainability(CIRS)
(CIRS)
Designed
by
Peter
construction
completed
by
Perkins&Will
2011.
Designed
by
Peter
Busby,
the
was
Designed by Peter Busby, the construction wascompleted
completedby
byPerkins&Will
Perkins&Willin
in2011.
2011.
Located
on
a
dense
site
at
the
University
of
British
Columbia
(UBC)
in
Vancouver
the
5675
Located
Locatedon
onaadense
densesite
siteatatthe
theUniversity
Universityof
ofBritish
BritishColumbia
Columbia(UBC)
(UBC)in
inVancouver
Vancouverthe
the5675
5675
2 “living lab” is designed into two four-floor wings, linked by an atrium that serves as
cm
cm
cm2 2“living
“livinglab”
lab”isisdesigned
designedinto
intotwo
twofour-floor
four-floorwings,
wings,linked
linkedby
byan
anatrium
atriumthat
thatserves
servesas
as
building
lobby,
auditorium
and
“social
condenser”
aaabuilding
with
an
entry
totoaaadaylit
daylit
450-seat
buildinglobby,
lobby,with
withan
anentry
entryto
daylit450-seat
450-seatauditorium
auditoriumand
andaaa“social
“socialcondenser”
condenser”
space
[62].
CIRS
was
first
conceived
in
1999
by
Dr.
John
space
Robinson,
professor
atatUBC,
UBC,
toto
space[62].
[62].CIRS
CIRSwas
wasfirst
firstconceived
conceivedin
in1999
1999by
byDr.
Dr.John
JohnRobinson,
Robinson,aaaprofessor
professorat
UBC,to
create
a
sustainability
showcase
in
the
province
of
British
Columbia.
A
building
to
push
create
a
sustainability
showcase
in
the
province
of
British
Columbia.
A
building
to
push
create a sustainability showcase in the province of British Columbia. A building to push
the
envelope
of
sustainable
design
by
integrating
passive
the
design
strategies
with
the
most
theenvelope
envelopeof
ofsustainable
sustainabledesign
designby
byintegrating
integratingpassive
passivedesign
designstrategies
strategieswith
withthe
themost
most
advanced
sustainable
technologies
of
the
time
to
achieve
a
high-performance
building
advanced
[63]
advancedsustainable
sustainabletechnologies
technologiesof
ofthe
thetime
timetotoachieve
achieveaahigh-performance
high-performancebuilding
building[63]
[63]
(Figure
8).
The
building
received
the
RAIC
Awards
(Figure
of
Excellence
in
2015
from
the
Royal
(Figure8).
8).The
Thebuilding
buildingreceived
receivedthe
theRAIC
RAICAwards
Awardsof
ofExcellence
Excellencein
in2015
2015from
fromthe
theRoyal
Royal
Architectural Institute
of Canada
(RAIC) and
Canada Green
Building Council
[64].
Architectural
ArchitecturalInstitute
Instituteof
ofCanada
Canada(RAIC)
(RAIC)and
andCanada
CanadaGreen
GreenBuilding
BuildingCouncil
Council[64].
[64].

Figure
8.8.Centre
Centre
for
Interactive
Research
on
Sustainability
(CIRS)
The
University
ofofBritish
British
Columbia.
Photo:
Martin
Figure8.
Centrefor
forInteractive
InteractiveResearch
Researchon
onSustainability
Sustainability(CIRS)
(CIRS)The
TheUniversity
Universityof
BritishColumbia.
Columbia.Photo:
Photo:Martin
Martin
Figure
Tessler/Courtesy:
Perkins&Will.
Tessler/Courtesy:
Perkins&Will.
Tessler/Courtesy: Perkins&Will.

Our
the
building
highly
focuses
on
experiential
eco-lessons
Ourassessment
assessmentshows
showsthat
thatthe
thebuilding
buildinghighly
highlyfocuses
focuseson
onexperiential
experientialeco-lessons
eco-lessons
Our
assessment
shows
that
Figure
9
).
and
moderate
labeling
and
iconic
lessons
(
and
9).
andmoderate
moderatelabeling
labeling and
and iconic
iconic lessons
lessons (Figure
(Figure9).
•••

Labeling
Labeling===Moderate
Moderate
Labeling
Moderate
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Targeting LEED Platinum status, CIRS was planned to be “net positive” in seven
Targetingstructural
LEED Platinum
CIRScarbon,
was planned
to be “net
positive”
in seven
ways—energy,
carbon, status,
operational
water, turning
passive
occupants
into
ways—energy,
structural
carbon,
operational
carbon,
water,
turning
passive
occupants
active inhabitants, promoting health and productivity and contributing happiness. This
into active
inhabitants,
health and
productivity
contributing
“living
building”
harvestspromoting
sunlight, captures
waste
heat from aand
nearby
building, happiness.
exchanges
This
“living
building”
harvests
sunlight,
captures
waste
heat
from
a
nearby
building,
exheating and cooling with the ground, and returns 600-megawatt-hours of surplus
energy
changes
heating
andwhile
cooling
with the 170
ground,
returns
600-megawatt-hours
of surplus
back
to the
campus
removing
tons and
of GHG
emissions
annually. Designed
to
energy
back
to
the
campus
while
removing
170
tons
of
GHG
emissions
annually.
Desupply 100% of the facility’s water needs, CIRS collects rainwater for potable use and
signed to
supply 100%
of the
facility’s
water
needs,
CIRS collects
rainwater
potable
purifies
wastewater
on-site
through
solar
aquatic
biofiltration.
CIRS’s
woodfor
structure
use
and
purifies
wastewater
on-site
through
solar
aquatic
biofiltration.
CIRS’s
wood
stores 904 tons of carbon, reducing the carbon footprint compared to the average strucUBC
ture stores
tons 90%
of carbon,
reducing the to
carbon
footprint
compared
to the average
UBC
building
by904
almost
[62]. Additionally,
increase
its resiliency
to change
and reduce
building
by almost
90% [62].strategies
Additionally,
its resiliency
to change
reduce
its
total cost
of ownership,
such to
as increase
mechanical
connections
to joinand
structural
its total cost were
of ownership,
strategiesthe
such
as mechanical
connections
to join structural
components
applied, enabling
complete
disassembly
and repurposing
of the
components
were
applied,
enabling
the
complete
disassembly
and
repurposing
of the
building’s constituent components [63].
building’s constituent components [63].
•
Iconic = Moderate
•
Iconic = Moderate
The Centre for Interactive Research on Sustainability (CIRS) was designed to be the
Centre for
Interactive
Research
on [62].
Sustainability
was designed
to be the
most The
sustainable
building
in North
America
More than(CIRS)
a building,
CIRS is a research
most
sustainable
building
in
North
America
[62].
More
than
a
building,
CIRS
is
a
research
tool that demonstrates the possibilities in sustainable design and construction, catalyzing
tool that[62].
demonstrates the possibilities in sustainable design and construction, catalyzing
change
change [62].
•
Experiential = High
•
Experiential = High
By
thethe
building’s
advanced
interBy displaying
displayingenvironmental
environmentalperformance
performanceininreal-time,
real-time,
building’s
advanced
inaction technologies draw attention to the notions of sustainability and climate change [62].
teraction technologies draw attention to the notions of sustainability and climate change
CIRS maximizes passive environmental strategies and demand reduction and puts sustain[62]. CIRS maximizes passive environmental strategies and demand reduction and puts
able systems on display [62]. Moreover, the atrium is an educational space where all of
sustainable systems on display [62]. Moreover, the atrium is an educational space where
these strategies are visible [62].
all of these strategies are visible [62].

Figure 9.
9. Importance
Figure
Importance levels
levels of
of eco-lessons
eco-lessonsin
inthe
theCentre
Centrefor
forInteractive
InteractiveResearch
Researchon
onSustainability
Sustainabil(CIRS).
ity (CIRS).

5.5.
5.5. Humber
Humber Arboretum
Arboretum Centre
Centre For
For Urban
Urban Ecology
Ecology
Located
Located behind
behind Humber
Humber College’s
College’s North
North Campus,
Campus, this
this striking
striking two-story
two-story glass
glass buildbuilding
home to
tothe
theHumber
HumberArboretum’s
Arboretum’seducational
educational
programs
and
special
events.
It
ing is
is home
programs
and
special
events.
It conconsists
of
250
acres
of
land
comprising
botanical
gardens,
natural
areas
surrounding
the
sists of 250 acres of land comprising botanical gardens, natural areas surrounding the
Humber
ponds and
and ravines
ravines[65].
[65].The
TheCentre
Centrefor
forUrban
UrbanEcology
Ecologyis
Humber River,
River, trails,
trails, wetlands,
wetlands, ponds
is
jointly
owned
by
the
City
of
Toronto,
the
Toronto
and
Region
Conservation
Authority
jointly owned by the City of Toronto, the Toronto and Region Conservation Authority
and
and Humber
Humber College.
College. Designed
Designed by
by Prime
Prime Consultant
Consultant THA
THA in
in collaboration
collaborationwith
with architects
architects
Alliance,
opened
in
2007,
it
is
one
of
the
first
buildings
in
Toronto
to
receive
a
LEED
Alliance, opened in 2007, it is one of the first buildings in Toronto to receive a LEEDGold
Gold
certification
certification and
and itit has
has won
won numerous
numerous awards
awards for
for design
design excellence
excellence [66].
[66]. The
The Centre
Centre for
for
Urban
Urban Ecology
Ecology provides
provides educational
educational opportunities
opportunities in
in horticulture
horticulture and
and environmental
environmental
stewardship, while promoting the advancement of technology in the service of preserving
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stewardship, while promoting the advancement of technology in the service of preserving
the natural
natural world
world [67].
[67]. The
The building
building also
also provides
provides aa first-rate
first-rate venue
venue for
the
for education
education and
and
research
on
urban
ecology
and
an
up-to-date
example
of
environmental
sustainability
[68]
research on urban ecology and an up-to-date example of environmental sustainability [68]
(Figure
10).
(Figure 10).

Figure
https://www.taylorhazell.com/portfolio/humber-arboFigure 10.
10. Humber
HumberArboretum
ArboretumCentre
Centrefor
forUrban
UrbanEcology
EcologySource:
Source:
https://www.taylorhazell.com/portfolio/humberretum-centre/ (accessed on 3 June 2021).
arboretum-centre/ (accessed on 3 June 2021).

Our
educational
mandate
mainly
focuses
on exOur assessment
assessmentshows
showsthat
thatthe
thecentre’s
centre’s
educational
mandate
mainly
focuses
on
periential
lessons
rather
than
labeling
and
iconic
lessons
(Figure
11).
experiential lessons rather than labeling and iconic lessons (Figure 11).
••
Labeling
Labeling == Moderate
Moderate

Humber’s Centre for Urban Ecology will leave virtually no environmental impact
Humber’s Centre for Urban Ecology will leave virtually no environmental impact from
from the standpoint of energy use and waste [68]. The centre demonstrates energy effithe standpoint of energy use and waste [68]. The centre demonstrates energy efficiency,
ciency, environmentally friendly building materials, solar power, wind power, on-site
environmentally friendly building materials, solar power, wind power, on-site waste
waste management, a living roof and many other green building techniques. In keeping
management, a living roof and many other green building techniques. In keeping with the
with the sustainability focus of the project, most of the materials can be reused or recycled
sustainability focus of the project, most of the materials can be reused or recycled [68].
[68].
•
Iconic = Moderate
•
Iconic = Moderate
The building’s
building’s large
large windows
windows and
and simple
simple but
but elegant
The
elegant design
design highlight
highlight the
the natural
natural
world
outside
[68].
In
addition,
a
green
roof,
which
can
be
seen
on
the
second
level,
and aa
world outside [68]. In addition, a green roof, which can be seen on the second level, and
slatted
solar
awning
symbolically
convey
the
green
message.
slatted solar awning symbolically convey the green message.
••

Experiential == High
High
Experiential
The architectural
thethe
project
waswas
to create
a modern
building
signaling
a changea
The
architecturalgoal
goalofof
project
to create
a modern
building
signaling
in values
sustainable
development
and energy
By using materials
change
inconcerning
values concerning
sustainable
development
andconservation.
energy conservation.
By using
and formsand
that forms
wouldthat
communicate
architecturalarchitectural
and engineering
to a wide
range
materials
would communicate
and ideas
engineering
ideas
toofa
visitors,
a
living
laboratory
was
created
[67].
Through
examples,
the
building
teaches
how
wide range of visitors, a living laboratory was created [67]. Through examples, the buildwe can
all help
gas emissions,
up our rivers
and
towards
ing
teaches
howreduce
we cangreenhouse
all help reduce
greenhouseclean
gas emissions,
clean
upwork
our rivers
anda
healthy
sustainable
environment
in
our
own
urban
spaces,
said
John
A.
Macintyre,
chair,
work towards a healthy sustainable environment in our own urban spaces, said John A.
Humber Arboretum
Management
Committee
[68]. Committee
It will be a[68].
tangible
Macintyre,
chair, Humber
Arboretum
Management
It willand
be aenjoyable
tangible
way enjoyable
for peopleway
to get
in improving
their
environment
[68].
The building
plan
is
and
forengaged
people to
get engaged
in improving
their
environment
[68].
The
organized
according
to
the
students’
arrival
and
the
sequence
of
the
teaching
program.
It
building plan is organized according to the students’ arrival and the sequence of the teach-

Sustainability 2021, 13, 8166
Sustainability 2021, 13, x FOR PEER REVIEW

16 of 25
16 of 24

provides
environmental
to primary,
secondary,
college
and university
ing program.
It provideseducation
environmental
education
to primary,
secondary,
collegestudents
and uniand
promotes
the
advancement
of
ecological
technology
in
service
to
preserve
the
versity students and promotes the advancement of ecological technology in servicenatural
to preworld.
There
is anworld.
upper There
orientation
and a lower
working
room
that
serve the
natural
is an classroom
upper orientation
classroom
andproject
a lower
working
breaks
out
into
the
outdoor
classroom
[67].
On
the
lower
level,
educational
displays
project room that breaks out into the outdoor classroom [67]. On the lower level, educaand
materials
kids encourage
to explore kids
the habitats
which
can be found
outside
tional
displaysencourage
and materials
to explore
the habitats
whichright
can be
found
the
door
[69]. the door [69].
right
outside

Figure11.
11.Importance
Importancelevels
levelsof
ofeco-lessons
eco-lessonsin
inHumber
HumberArboretum
Arboretum
Centre
for Urban
Ecology.
Figure
Centre
for Urban
Ecology.

5.6.
5.6.Beamish
BeamishMunro
MunroHall
HallBuilding
building
Completed
in
September
Completed in September2004,
2004,the
theBeamish
BeamishMunro
MunroHall
Hallbuilding
building(also
(alsoknown
knownas
asthe
the
Integrated
Learning
Centre)
was
designed
by
B
+
H
Architects.
This
three-story
building
is
Integrated Learning Centre) was designed by B + H Architects. This three-story building
located
on on
Queen’s
University
campus
inin
Kingston,
Ontario.
is located
Queen’s
University
campus
Kingston,
Ontario.Constructed
Constructedbetween
betweentwo
two
existing
buildings
on
the
campus,
it
serves
as
a
connection
between
these
two
buildings.
existing buildings on the campus, it serves as a connection between these two buildings.
The
heart
of of
thethe
building,
andand
six six
engineering
faculties
are orThecentral
centralatrium
atriummakes
makesupupthe
the
heart
building,
engineering
faculties
are
ganized
around
it
(Figure
12)
[70].
The
building
received
the
RAIC
Awards
of
Excellence
in
organized around it (Figure 12) [70]. The building received the RAIC Awards of Excelinnovation
in
architecture
in
2005
by
the
Royal
Architectural
Institute
of
Canada
(RAIC)
[71].
lence in innovation in architecture in 2005 by the Royal Architectural Institute of Canada
Moreover,
the Moreover,
building received
“Four Green
Leafs”
outGreen
of fiveLeafs”
offeredout
by BREEAM’s
Green
(RAIC) [71].
the building
received
“Four
of five offered
by
Leaf
Eco-Rating
Program—a
certification
that
indicates
“national
industryleadership
in
BREEAM’s Green Leaf Eco-Rating Program—a certification that indicates “national interms of eco-efficiency design, practices and management commitment to continuous
dustry- leadership in terms of eco-efficiency design, practices and management commitimprovement and industry leadership” [72].
ment to continuous improvement and industry leadership” [72].

Sustainability 2021, 13, 8166
Sustainability 2021, 13, x FOR PEER REVIEW

17 of 25

17

Figure 12. Integrated
Learning
Centre—Beamish
Munro Hall. Source:
https://bharchitects.com/en/project/beamishFigure 12.
Integrated
Learning Centre—Beamish
Munro Hall.
Source: https://bharchitects.com/en/
munro-halls-integrated-learning-centre/ (accessed on 3 June 2021).
project/beamish-munro-halls-integrated-learning-centre/ (accessed on 3 June 2021).

Ourshows
assessment
shows
allofthree
of oureco-lessons
introducedcan
eco-lessons
Our assessment
that all
threethat
types
our types
introduced
be foundcan be fo
in this
building,
and the
building
highly all
emphasizes
all of them
in this building,
and
the building
highly
emphasizes
of them (Figure
13). (Figure 13).

• = High
Labeling = High
Labeling
The building’s energy features include a focus on renewable solar energy
The building’s energy features include a focus on renewable solar energy use (through
(through the photovoltaic panels), radiant flooring, temperature sensors, as well as o
the photovoltaic panels), radiant flooring, temperature sensors, as well as other heating
heating and ventilation technologies (such as the heat recovery wheel, the variable-sp
and ventilation technologies (such as the heat recovery wheel, the variable-speed fans, the
fans, the convective air movement design and the steam-heating system) [72].
convective air movement design and the steam-heating system) [72].
•
Iconic = High
•
Iconic = High
Jen [73] names this building “green machine”. This name is not only based on
Jen [73]building’s
names thisvarious
building
“green
machine”.
This
based
on the
energy
saving
systems,
butname
also is
onnot
theonly
green
features
exhibited b
building’s various
energy
saving
systems,
but
also
on
the
green
features
exhibited
by a
large green wall in the central atrium.
large green wall in the central atrium.
•
Experiential = High
•
Experiential = High
The pedagogical function of this building is a clear example of a structure that teac
The pedagogical
function
of this
building
is a clear
a structure
that
sustainability.
Here,
building
elements
andexample
systemsofare
presented
to teaches
students and ac
sustainability.
Here,
building
elements
and
systems
are
presented
to
students
and
act asand struc
active learning tools [72]. This is vividly exemplified by the visible system
active learning
tools
[72].
This
is
vividly
exemplified
by
the
visible
system
and
structure
cut-outs, as proposed by Torres [72]. For example, a wall in the student lounge is cu
cut-outs, as proposed
by Torres
[72].of
For
example,
wall in the
student
lounge
is cut to instrum
reveal the various
layers
material
thatacompose
it. One
of the
main learning
reveal the various
that compose
Onealso
of the
main learning
in the layers
ILC is of
thematerial
green entrance
wall, it.
which
improves
the airinstruments
quality by removing
in the ILC is to
the90%
green
entrance
wall,[72].
which
improves
the air quality
removing
of air
pollutants
Thealso
building’s
pedagogical
role by
is not
limitedup
to its struc
to 90% of airand
pollutants
[72].
The
building’s
pedagogical
role
is
not
limited
to
its
structure
systems, but also extends to its performance. In fact, Torres names
the building a “
and systems,building”
but also extends
tostudents
its performance.
In fact,
names
the buildingthrough
a “live screens
since the
can monitor
theTorres
building’s
performance
building” since
the
students
can
monitor
the
building’s
performance
through
screens
and
metrics, which show how much carbon dioxide is produced and how much
the buildi
metrics, which
show
how
much
carbon
dioxide
is
produced
and
how
much
the
building’s
green components mitigate such emissions. This valuable feature compliments reg
green components
mitigate
such
emissions.
valuable
feature
compliments
regular
classroom
activity
and
improvesThis
building
design.
Jen [72]
explains that
the educatio
classroom activity
and
improves
building
design.
Jen
[72]
explains
that
the
educational
role of the building was one of the factors in the initial phase of building design. “Both
role of the building
wasthe
onearchitect
of the factors
in that
the initial
phase ofshould
building
design.
“Both
the awaren
client and
agreed
the building
educate
and
increase
client and the
architect
agreed
that
the
building
should
educate
and
increase
awareness
of environmental and sustainable issues, such that the students may takeofthe valu
environmental and sustainable issues, such that the students may take the valuable lessons
lessons learned with them to their careers in professional practice.” Torres [72] mentio
learned with them to their careers in professional practice.” Torres [72] mentioned that
that this teaching ability is focused not only on the students in their classroom, but
on the university’s community and broader society, including staff, faculty, and visit

•

Sustainability 2021, 13, 8166

18 of 25

this teaching ability is focused not only on the students in their classroom, but also on the
community and broader society, including staff, faculty, and visitors: 18 of 24

Sustainability 2021, 13, x FOR PEER REVIEW
university’s

“The students’ learning capacity and the building’s innovative-technologies teaching
characteristic create an integrated learning experience that enriches not only ILC’s
“Thestudents
students’
learning
capacity
andcommunity
the building’s
innovative-technologies
teaching
characteristic
but
the entire
Queen’s
in an
environmentally responsible
manner.
[
create
an
integrated
learning
experience
that
enriches
not
only
ILC’s
students
but
. . . ] The building itself promotes sustainability and teaches engineering concepts to the
the entire
Queen’s
in an
responsible
manner.
[…]
building itself
promotes
entirecommunity
community;
notenvironmentally
only are engineering
students
affected
by The
its presence,
but also
sustainability
and and
teaches
concepts
to the entire
community;
not with
only the
are ILC’s
engineering
staff, visitors,
the engineering
general public
are becoming
subject
to interaction
students
affected standards
by its presence,
but alsoand
staff,building
visitors,performance.”
and the general[72]
public are becoming subject
outstanding
in education
to interaction with the ILC’s outstanding standards in education and building performance.” [72]

Figure13.
13.Importance
Importancelevels
levelsofofeco-lessons
eco-lessonsininIntegrated
IntegratedLearning
LearningCentre—Beamish
Centre—BeamishMunro
MunroHall.
Hall.
Figure

5.7.
5.7.University
UniversityofofGuelph-Humber
Guelph-Humber
Founded
in
2002,
Founded in 2002,the
theUniversity
UniversityofofGuelph-Humber
Guelph-Humberoriginates
originatesfrom
fromaapartnership
partnership
between
the
University
of
Guelph
and
Humber
College
in
Toronto,
Ontario.
This four-story
between the University of Guelph and Humber College in Toronto, Ontario.
This fourbuilding
opened
to thetopublic
in May
2004.2004.
It was
designed
byby
Diamond
and
story building
opened
the public
in May
It was
designed
Diamond
andSchmitt
Schmitt
Architects in a joint venture with RHL Architects. The project has a size of 50,000 sq. ft. and
Architects in a joint venture with RHL Architects. The project has a size of 50,000 sq. ft.
incorporates a range of facilities such as classrooms, computer labs, studios, offices, and
and incorporates a range of facilities such as classrooms, computer labs, studios, offices,
informal gathering spaces. In 2005, the building received the RAIC Awards of Excellence, in
and informal gathering spaces. In 2005, the building received the RAIC Awards of ExcelInnovation in architecture from the Royal Architectural Institute of Canada [73] (Figure 14).
lence, in Innovation in architecture from the Royal Architectural Institute of Canada [73]
Our assessment shows that the building highly focuses on all three eco-lessons: expe(Figure 14).
riential, labeling and iconic lessons (Figure 15).
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Labeling = High

A displacement ventilation system and a biofilter wall are two of the main sustainable
approaches that have been applied to enhance the building’s performance. The displacement ventilation causes natural convection that mitigates the energy consumption of fans
and quickly exhausts stale air. This is done with the help of the atrium’s design, which
acts as a four-story chimney. In addition, the biofilter wall naturally cleans, cools and
humidifies the indoor environment [74]. The living wall is intended to cool indoor air
during the summer and work as a humidifier during winter by using the plants’ natural
respiratory properties. The architects describe the biofilter wall as such:
“This living wall biofilter measures 10 m wide and 16 m high for a total area of approximately 160 m2 . This is our first living wall and still one of our largest. Fully integrated
into the building air-handling systems, and capable of delivering 40,000 CPM, this living
wall biofilter is supplied by natural light, and supplemented with architectural lighting.
This living wall contributed towards the building receiving a 2005 award of excellence
from the Royal Architecture Institute of Canada”. [75]

Figure 14. University of Guelph-Humber. Source: http://nedlawlivingwalls.com/cubeportfolio/university-of-guelph-humber/ (accessed on 3 June 2021).
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Founded in 2002, the University of Guelph-Humber originates from a partnership
between the University of Guelph and Humber College in Toronto, Ontario. This fourstory building opened to the public in May 2004. It was designed by Diamond and Schmitt
•
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Architects in a joint venture with RHL Architects. The project has a size of 50,000 sq. ft.
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and informal gathering spaces. In 2005, the building received the RAIC Awards of Excellence, in Innovation
in architecture from the Royal Architectural Institute of Canada [73]
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Figure 14. University
of Guelph-Humber.
http://nedlawlivingwalls.com/cubeportfolio/university-of-guelph-humFigure
14. University ofSource:
Guelph-Humber.
Source: http://nedlawlivingwalls.com/cubeportfolio/
ber/ (accessed on 3 June 2021).
university-of-guelph-humber/ (accessed on 3 June 2021).

The jury of the 2005 RAIC Awards of Excellence mentioned that this building advances
our knowledge of these systems towards developing better designs by addressing the
challenges of sustainability. The biofilter wall and the ventilation system are the two
main sustainable “organs” of the building. They serve as technical tools to enhance the
building’s performance and perform as eco-didactic elements that teach sustainability
to the researchers, students and staff. This mission is done on two levels. On the one
hand, it targets researchers who monitor these respiratory systems of the building. For
example, the green biofilter wall is monitored by a sophisticated building management
system (BMS) that supports ongoing research into air quality monitoring, heating, cooling,
humidification and energy consumption [74]. On the other hand, it focuses on educating
the whole community of the university—students, professors, and staff—by visually
conveying a green message through the bio filter wall. In this regard, the university also
dedicates a page on its website to describe the biofilter wall [76]. This confirms that both
the architects as well as the building’s patrons tried to emphasize the didactic aspects of
these sustainable organs.
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6. Conclusions
We can now better define what we presented as three epistemological filters or Architectural Educational Strategies (AES) to categorize contemporary practices:

•

•

•

The Labeling approach puts an emphasis on a series of environmental attributes,
norms, labels or standards characteristic of green architecture. The label is often
attached to the building not only discursively but physically as a proof of exemplarity,
for example on the front entrance or in the naming of the building (e.g., Leed Gold
Learning Centre).
The Experiential approach is the more practical one as it presents all or part of a
building as a learning tool to be understood through haptic of physical experiences
(e.g., the lobby or main atrium defined as a learning space within the learning centre).
The Iconic method is less quantitative than the labeling one and rarely offers an experience. It relies on a visual narrative which puts emphasis on visible and identifiable
symbolic devices of ecological architecture (e.g., the green roof, green wall or solar
roof as visible attributes of the learning centre).

Our comparisons reveal that the experiential approach is naturally favored by architects when designing a learning centre. While it remains impossible to generalize at
this stage of the research, labeling and iconic strategies would tend to be more exclusive
and less hybrid than the experiential approaches. We also underlined a gradient between
superficial and deep “eco-lessons.”
Having outlined behaviorism, cognitivism and constructivism as three important
trends in education and instructional design, we can interrogate their potential influence on
the three types of Architectural Educational Strategies. Preliminary analysis suggests that
behaviorism has had minimal impact on either of the three identified categories of labeling,
experiential and iconic strategies. Indeed, we found little evidence that reinforcement
or operant conditioning plays any relevant part in architectural lesson-giving. However,
our research indicates that cognitivist methods resonate rather well with the eco-didactic
formula. While one should be careful not to draw parallels where there are none, we believe
that cognitivism is compatible with the labeling and iconic approaches. Given the fact that
cognitivists stress the acquisition of knowledge through conceptual and symbolic means, it
appears that the labeling and iconic strategies, which transmit value-laden content, could be
considered as subgenres of cognitivist pedagogy. By favoring standardized communication
methods, labeling and iconic AES aim to facilitate the transfer of information from teacher
to student. Such an aspiration is also entertained by cognitivists. Furthermore, we believe
that constructivism is compatible with the experiential approach. Since constructivism and
affiliated views emphasize the construction of knowledge through experience, it seems
like the experiential strategies, which give priority to the learner, could be deemed as
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subgenres of constructivist pedagogy. By favoring interaction between the subject and his
environment, the experiential approach aims to provide a more involving learning process.
As we have seen, this concern is also shared by constructivists. In summary, it can be stated
that labeling and iconic strategies are more akin to cognitivism, while the experiential ones
have more in common with constructivism.
Having looked at three Architectural Education Strategies from the standpoint of
their didactic potential, we believe that future research could better address the broader
topic of social transformation through eco-didactic means. Eco-didacticism claims that
an architectural object, like a school or a research centre, can be a lesson in itself. That
is, by transforming a physical space, one can also transform the very subject who exists
in that space. Many architects, designers and critics believe that forms of architectural
communication can operate as elements of a formal language that would be accessible
to non-experts. Does this fall within a traditional educational role of architecture or is it
a new phenomenon? Architecture has always been a support and somehow a didactic
display of power be it military, religious, autocratic or democratic and, like artistic practices,
architecture carries symbolic meanings. However, architectural practices differ from artistic
practices in their pragmatic mandate embodied by a brief or program. In the field of public
commissions, architects do not have the leisure to behave as activists or “environmental
consciousness raisers” if not through the intermediary of the qualities specific to the projects
they design. In this sense, eco-didacticism purports that architecture can educate citizens
about environmental issues and communicate ecological concepts.
Future research could also question the very possibility of giving lessons through
formal language and aesthetic features. Dewey and Chomsky, to name only these two, were
well aware of the connection between the learning space itself and the individuals living
inside of it. In his theory of Laboratory Schools, Dewey stated that material conditions
should be compatible with one’s educational vision [77]. Furthermore, the architectural
design of the school should be internally cohesive, while remaining connected to the
external world. Echoing Dewey’s thoughts, Chomsky would go so far to conclude that the
“environment is the curriculum” [24]. Such a conviction is also held by Elliot Eisner, leading
scholar of arts education, who believed that learning environments, properly designed,
could stimulate creativity and imagination [78]. If such hypotheses are verified, then
architecture can convey meaning and act on the public itself. In other words, architectural
design has the power to exert change through aesthetic language. However, if this is true,
how exactly can architecture convey eco-didactic lessons and concepts? How exactly does
one encode meaning into form?
Although the very possibility of communicating through architectural form is a characteristic feature of postmodern ideologies and theories, the type of communicational
phenomenon we have analyzed here appears to be of a slightly different nature. The
devices used in the case of learning centres are oriented toward a specific “clientele” in
which students are targeted as mediators at the hinge between expert discourse and generic
public reception. Since students are not the primary clients who happen to be in touch
with designers throughout the design process of learning centres, we need to consider that
the actual clients, say the agents of these educational buildings, are specifically requesting
additional features, such as augmented didactic devices so to speak. Furthermore, the fact
that experiential learning emerges as a main educational strategy points to a more sophisticated type of communicational intention. Borrowing from the field of semiotics, Umberto
Eco argues that architecture is capable of both denotation and connotation [79]. Through
significative forms or sign vehicles, objects of design denote their own function and connote
the intention which underpins that very function. In other words, architectural entities,
like stadiums, communicate their basic purpose (e.g., hosting events) and the mindset
through which they were wrought (e.g., celebrating the economic prosperity of a city or the
greatness of a leader). Conveniently, this framework can also be applied to eco-didacticism.
It is our opinion that learning centres designed with sustainability in mind can express
their primary function and also elicit reflection about ecology through rhetorical devices
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and processes of codification. Now, these discursive formulas need not be overly cryptic or
abstract. By emphasizing the sustainable features of learning spaces (e.g., low carbon building materials, renewable energy, thermal efficiency . . . ), one is capable of accessing the
symbolic domain and expressing specific values. However, for eco-didacticism to succeed
in communicating embedded lessons, the public must also possess prior knowledge of
symbolic conventions and basic decoding skills. Furthermore, eco-didactic design cannot
ensure that the various members of society will necessarily interpret eco-didactic messages
in the same way. Being a participant in the dialogical process, the individual should enjoy
a certain hermeneutic leeway when it comes to appraising eco-lessons [80]. As stated
previously, education is a dynamic and constructive process which rests on the reflective
agency of the citizen. Eco-didacticism embraces the idea of learning as rational inquiry
and debate. Alleged limits to communicability and semantic mediation in architecture
should not, ultimately, defeat the eco-didactic project. As a platform to present innovative
solutions to environmental challenges, eco-didacticism need only use semiotic devices and
purposefully designed spaces to educate the general public and incite social change.
Communication and education should certainly not be confused when analyzing
eco-didacticism in architecture. We have selected awarded buildings keeping in mind
that the systems for recognizing environmental quality through awards are by definition
mediations of excellence and as such they also participate in a communicative system.
The discourse most often points to an educational dimension that is added to ecological
performance. This is what we call an “Architectural Educational Strategy” (AES). However,
we also need to acknowledge a possible bias regarding the role of recognition through
awards of excellence. We selected awarded sustainable architecture but we did not compare
these cases with non-awarded ones. It is possible that award recognition amplifies ecolessons. We can say that award-winning projects are transformed into didactic models of
ecological architecture by the effects of communication from both award organizations and
professional journals that often simply pass on the press releases.
As a possible interpretation of the rise of eco-didacticism in architecture and the built
environment, we propose to consider a shift from experimental approaches to sustainability
to partially pedagogical transformation of buildings. In the same way that ecological movements have shifted from a strictly activist form of environmentalism to more normative
frameworks, we may have entered an era of educational environmentalism. Its mission
is to render environmental qualities understandable beyond expert circles and, in such a
societal shift, architecture would have a new didactic role to play in the built environment.
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