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Students are given a site and develop a

design brief from a client. E.g. Site:
Ironbridge. Brief the student develops: A
Community Centre procured by the local

Council.

They then develop a design solution
based on the brief they have developed
including the types of spaces and
facilities (the programme of the building)
they think the community centre should

have.

What is an architecture studio project?
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Embedding sustainability thinking in an architecture studio project

Comparing 2 approaches

- Integrated application: Students discuss which UNSDGs they are addressing in their design portfolio work, with

an aim to address all of them.

- Integrated application through a sustainability matrix. Students state their key design strategies, which UNSDGs
each strategy is addressing and where they show how they are addressing each of these, in relation to a design

strategy, within their design portfolios.




Sustainability shown to students within a framework helps them organise

the complex information within a structure (Ausubel, 1960).



Architecture students are able to graduate with an understanding of holistic
sustainability through a sustainability framework and show their future employers what
they have learnt in relation to how these global goals can be addressed through
architecture, creating a clear message of what is meant by holistic sustainability

(Knight, 2001).



Embedding sustainability thinking in an architecture studio project

- The two teaching approaches were designed to encourage students to show which areas of sustainability
they are addressing in their design portfolio work and show how they are addressing them through

design strategies, with an aim to look at sustainability holistically during a design process.

- This creates a condition for learning where students are motivated to learn sustainability ideas due to the

direct application to their designs (Biggs, 1985).

- This approach is based on cognitivism, where learning is encouraged through critical analysis of the goals and

constructivism by applying the goals directly to their work and ideas (Ertmer at al, 1993).

- This form of active learning can help encourage critical thinking (Kusumoto, 2018).
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Embedding sustainability thinking in an architecture studio project

Constructivist Teaching

- Inorder to introduce this task to the students, they were firstly introduced to the concept of sustainability and

various sustainability frameworks recapped from Year 1.

- This constructivist teaching reminds students that the various sustainability frameworks used by
architects overlap on key areas, but some have gaps, concluding that the UNSDGs covers all the areas of

other frameworks with no gaps in key areas, making it a holistic sustainability framework that architects can use.

- This process is justifying the pedagogical intent to increase student understanding of the framework they are

being asked to use and thus encouraging cognitive constructivism (Kalina and Powell, 2009).
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Embedding sustainability thinking in an architecture studio project

Making a unique sustainability framework
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Sustainable and Low Energy

Design Principles

Site Specific:

Does your building employ existing
features of the site as part of its
environmental strategy? Utilising
orientation, topography, existing structures,
water and trees?

Climate Responsive:

Does your project respond to local (micro)
climatic conditions and environmental
factors such as heat, light, sound, wind and
air quality?

Efficient in Use:

Is your building suited to its purpose,
appropriate in its size and optimised in its
use?

Climatic Envelope:

Does your building have a highly energy-
efficient building envelope suited to its
location and use?
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Energy Use:

Have you minimised operational energy, is
your building a low carbon (Co2) emitter
and a net producer of energy?

Material Construction:

Have you optimised the use of (local)
resources and reduced embodied energy
(Co2) through appropriate material choices?

Waste and Water:

Have you minimised material waste,
pollution and water use? Could your project
collect and treat water?

Time Dependent:

How does the building operate diurnally,
annually and throughout its life? Is your
building flexible, adaptable, easy to
maintain and allow for reuse of all or some
its parts at the end of its life?

(Batty, 2021)
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Embedding sustainability thinking in an architecture studio project

Mixed methods used for analysing the two approaches

- The research conducts a mixed methods approach, analysing qualitative data (student portfolio pages) and

quantitative data (the scale on the marking matrix given to students for the sustainability criteria).

- The qualitative data analysis will give an insight into the different ways students have applied sustainability to
their projects by looking at examples of student work and how well they have analysed this in relation to their
design ideas, giving a comparison of Approach 1 and 2. The qualitative data is a sample of portfolio pages taken

from both academic years.

- The quantitative analysis will assess whether there is an overall difference in the marking matrix for the
sustainability criteria for the two approaches, giving an insight into which approach has helped develop
knowledge of applying holistic sustainability to their projects. Percentages of student marks will be compared for

both academic years.

OXFORD

BROOKES

UNIVERSITY



Embedding sustainability thinking in an architecture studio project

Formative and Summative Feedback

- Feedback is given for how they have looked at sustainability by including this in the marking matrix, giving

constructive alignment with the module teaching (Biggs, 1996).
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Embedding sustainability thinking in an architecture studio project

Results of qualitative analysis - Approach 1

Student architecture project portfolio

page showing how some UNSDGs

have been addressed through design
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a sustainability goal that a design
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Embedding sustainability thinking in an architecture studio project

Results of qualitative analysis - Approach 1

KIT OF PARTS ELEMENTS SKETCHES SHOWING HOW KIT OF PARTS
IN DETAIL: COULD BE INTEGRATED INTO DESIGN:

Student architecture project portfolio .

page showing the SDG logos but it

isn't clear in what way the kit of parts e gl
addresses climate action. In this 2
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the element(s) that addresses , \V\ﬁ :

climate action. - CA L




Embedding sustainability thinking in an architecture studio project

Results of qualitative analysis - Approach 2
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Embedding sustainability thinking in an architecture studio project

Results of qualitative analysis - Approach 2

The student shows how each of these codes g

are addressed by including the codes within

their design portfolio page annotations.

This student created an interactive pdf

where clicking on a dot takes you to the

page that this code is shown. This student

has fully understood the task to show which . '

goals are addressed in their design project
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Embedding sustainability thinking in an architecture studio project

Results of qualitative analysis - Approach 2
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Embedding sustainability thinking in an architecture studio project

Results of quantitative analysis - Approaches 1&2 marking matrix results for

sustainability
Approach 1 - % of students Approach 2 - % of students
Fail High Distinction Fail High Distinction
11.6% 8.0% 36% 3.6%
Distinction
Pass 15.3%
Distinction 21.2%
17.0%
Good
30.7%
Good
26.8%
This comparison shows that Approach 2 had a higher percentage of students being able to demonstrate
understanding of holistic sustainability in relation to their design projects, giving some insights that the approach
OXFORD
was able to help students show a good understanding of holistic sustainability. BROOKES
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Conclusions

- The analysis has shown that Approach 2 is a step in the right direction with regards to demonstrating direct

application of holistic sustainability linked with design ideas.

- The task of applying the UNSDGs to design portfolios can give some students a lot of enthusiasm and a
challenge to think about sustainability holistically, as well as in contrast, make some students feel the task is too

complex (Yarborough et al, 2020).

- This highlights the importance of further integrating in the teaching methods for helping students understand that
it is a challenge that everyone in the industry is facing and that we don’t expect them to have perfect solutions,

but they have shown a critical analysis and application to their work.

- This is part of the road map to implementing sustainability in the School of Architecture programmes.
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