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	1
	Programme Title
	Digital Architecture and Design

	2
	Programme Code
	ARCT141

	3
	JACS Code
	K110

	4
	Level of Study
	Postgraduate

	5a
	Final Qualification
	Master of Science (MSc)

	5b
	QAA FHEQ Level
	Masters

	6a
	Intermediate Qualification(s)
	Postgraduate Certificate (PG Cert)

Postgraduate Diploma (PG Dip)

	6b
	QAA FHEQ Level
	7

	7
	Teaching Institution (if not Sheffield)
	Not applicable

	8
	Faculty
	Social Sciences

	9
	Department
	Architecture

	10
	Other Departments involved in teaching the programme
	None

	11
	Mode(s) of Attendance
	Full-time, Part-time

	12
	Duration of the Programme
	1 year (Full-time), 2 years (Part-time)

	13
	Accrediting Professional or Statutory Body
	Not applicable

	14
	Date of production/revision
	13 December 2016, Revised March 2017


15. Background to the programme and subject area

	MSc in Digital Architecture and Design 
The past decade has shown growing expectations of built spaces with capacity to respond dynamically to change. Architects and designers of built environments increasingly anticipate the inevitability of change, as well as the potential to creatively shape the way that buildings, landscapes and cities age and adapt over time. Design thinking needs to address the new challenges of built environments adaptable to multiple tracks and rates of change occurring simultaneously: demographic change, climate change, technological change, the ageing of the human body and society, to name but a few.
We see digital architecture (DA) as innovative syntheses of digital and physical environments that mediate everyday interactions such as workspaces mediating remote synchronous collaboration, smart homes assisting older residents, learning spaces assisting learners with disabilities, hospitals promoting healing, green buildings and neighbourhoods adapting to changing climate, architectural heritage sites navigated through mobile locative apps, urban places regenerated out of cultural grafting, and so on.

Just as DA can be of varying types and scales, the range of digital media, techniques and technologies relevant to the making and research of DA is expanding: Parametric Modelling, Building Information Modelling (BIM), Mixed Reality Modelling, Advanced Multi-Scale Environmental Simulation, Digital Fabrication, Information Visualisation, and so forth.
The MSc in Digital Architecture and Design (DAAD) is a digital design based programme containing critical reflection of theoretical and practical study of utilising digital media, techniques and technologies to challenge the ways architectural and urban environments are designed, constructed, inhabited, evaluated, and researched at postgraduate level. The Sheffield School of Architecture is uniquely positioned to deliver this MSc programme with its existing in-house resources and expertise and its established cross-disciplinary connections with several cutting-edge research centres at the University of Sheffield including Advanced Manufacturing Research Centre with Boeing (AMRC), Humanities Research Institute (HRI), Sheffield Centre for Robotics (SCentRo), Centre for Assistive Technology and Connected Healthcare (CATCH), and with other centres of research and practice in the UK and abroad.
The programme is distinctive due to the great emphasis placed on the “Sheffield Approach” that learning and teaching of digital methods and techniques are contextualised and grounded in an understanding of the wider urban, social and cultural agenda. Through a series of digital design studio based projects, students will be encouraged and supported to engage with critical reflection on the roles of digital technologies and practices in the continuing evolution of the built environments.

At the end of this programme graduates will have the theoretical knowledge and design skills needed to develop digital blueprints for future innovative built environments based on multiple interactive scenarios that change over time.
The School of Architecture

The School of Architecture, established in 1907, is one of the top architecture schools in the UK and one of the leading schools of architecture in Europe. The results of the 2014 Research Excellence Framework place the Sheffield School of Architecture as one of the UK’s top 4 research schools. These results, together with our excellent ratings (Grade 5) in the two previous RAEs, make Sheffield the only School in the UK to have achieved and maintained this level of research performance. The School’s intellectual ethos builds strongly on social and environmental responsibilities in relation to the design and production of the built environments, which supports the national and international distinction of the School of Architecture. Besides its RIBA validated Part I and Part II courses, with currently over 60 PhD students and 150 Taught Masters students (home and overseas), the School has one of the largest cohorts of architecturally based research students in the UK, reflecting sustained strengths in the field of architectural research. For further information, please visit the School’s website: http://www.shef.ac.uk/architecture


16. Programme aims

	The MSc in Digital Architecture and Design aims to develop graduates with:

1. Understanding of digital design theories and practices associated with digital architecture in order to identify and critically evaluate the strategies adopted in meeting the challenges imposed by the changing natural, social, economic, and technological environments.

2. Understanding of the impact of contextual forces acting on the built environments in the architecture and urban design discipline.

3. An ability to contribute to critical debate surrounding digital design and interactivity of built environments that are augmented by information and communication technologies.

4. The ability to integrate knowledge of social, cultural, economic, and technological issues into proposals for digital architecture that respond to multiple interactive scenarios that change over time.

5. The ability to communicate design of digital architecture using digital media and techniques for effective stakeholder and user engagement.

6. Industry-applicable skills in computational design, parametric modelling, environmental simulation, building information modelling.

7. Advanced research skills and an understanding of the potential role of research in informing relevant standards, policies and practices in the development of smart buildings, cities and infrastructure.


17. Programme learning outcomes

	Knowledge and understanding:

	On completion of the PG Diploma in Digital Architecture and Design, students will be able to demonstrate a critical understanding of relevant knowledge related to:

	K1
	Theories and practices of utilising digital techniques and technologies to challenge the ways architectural and urban environments are designed, constructed, inhabited, evaluated and researched.

	K2
	The rationale and emerging regulatory frameworks for the adoption and applications of Building Information Modelling (BIM) in the Architecture, Engineering and Construction sector.

	K3
	The principle and methods of computational design process that interacts with data visualisation and performance simulation.

	K4
	Theories and practical examples of parametric architectural geometry in relation to the techniques and technologies of digital fabrication.

	K5
	Digital modelling techniques and software tools developed in advanced computational design, BIM based analyses, or interactive data visualisation modelling.

	K6
	Contextual issues informed by the theories and practices of Environmentally and Socially Sustainable Architecture, Advanced Architectural and Urban Design.

	K7
	Strategies and approaches to developing innovative syntheses of physical and digital environments into creative responses to an informed social, cultural, environmental and technological agenda.

	K8
	The key elements of effective communication of design proposals for digital architecture using appropriate digital techniques and media.

	On completion of the PG Certificate students will have demonstrated knowledge and critical understanding of learning outcomes from the above equivalent to 60 credits of study.

	In addition to the above (K1-K8), on successful completion of the MSc in Digital Architecture and Design, students are expected to be able to demonstrate:

	K9
	Advanced knowledge and critical understanding of a specialist area of study in the field of digital design and digital architecture, displaying some degree of originality, depth and insight.


	Skills and other attributes:

	On completion of the PG Certificate and PG Diploma in Digital Architecture and Design, students will be able to demonstrate ability to:

	S1
	Formulate a digital design agenda informed by independent enquiry of social, cultural, environmental and technological contexts for the development of digital architecture.

	S2
	Apply critically the concepts, methods and techniques developed in Computational Design, Parametric Architectural Modelling, and/or Building Information Modelling in the process of designing digital architecture.

	S3
	Carry out in-depth case studies of digital architecture and applications of BIM in the Architecture, Engineering and Construction (AEC) industries and professional design practices and discuss the outcomes in clear verbal and written accounts.

	S4
	Communicate effectively design proposals of digital architecture with reference to well-considered stakeholder and user scenarios simulated through interactive digital media.

	S5
	Ability to communicate an argument clearly in written form.

	In addition to the above (S1-S4), in completion of the MSc in Digital Architecture and Design, students will be able to demonstrate the ability to

	S6
	Complete successfully an advanced study in a specific area of digital design and digital architecture, involving the skills of research design, choosing an appropriate methodology, conducting data collection and analysis of findings in a creative and systematic manner leading to the production of a studio-based design project with a written design report or a written thesis.


18. Teaching, learning and assessment

	Development of the learning outcomes is promoted through the following teaching and learning methods:

For candidates of MSc, PG Diploma and PG Certificate:

The programme offers a variety of different learning and teaching modes including lectures, seminars and workshops; studio-based design work with individual and group tutorials; a studio-led fieldtrip and independent study.

Lectures will deliver the core and contextual knowledge required for the programme (K1-8). They will be the main bodies of references for independent study in the core and option units.

Seminars will be a vehicle for active learning where student-led presentations and discussions are organised in relation to lectures and project works. These will include critical readings of texts and both open and structured discussion, some being student-led (K1, K2, K7, K8 & S1, S3, S4) with student presentations (S1, S4) followed by discussion. Seminar sessions are built into all modules except ARC6811 Parametric Architectural Geometry and ARC6813 Building Information Modelling Management and Analysis.

Workshops will deliver the core and optional digital design skills and techniques (K3-5, S2, and S4). Students will be able to pursue personal pathways of learning from an array of workshops on Parametric Modelling, Building Information Modelling, Advanced Environmental Simulation, Digital Fabrication, Physical Computing, and Information Visualisation.

The ‘Digital Design Studio Projects’ will primarily be supported through digital design studio based activities where peer learning is encouraged and both group and individual tutorials and reviews are given in relation to the developing design work. Design reviews provide formative assessment for students from staff and peers. The design studio is promoted as a place of integration of skills and knowledge; thus all of these teaching and learning methods combine to develop design understanding and research as well as the analytical and communication skills of the students (K1-8, S1-5).

Fieldtrip in the form of a studio-led trip to sites of interesting facilities (e.g., digital fabrication, advanced manufacturing etc), events (e.g., national/international digital design workshops), allowing students to explore first-hand real-world examples of digital architecture and to enquire this further (K7, K8) and it is expected that students will also carry out fieldwork independently to inform the MSc Digital Design Thesis Project (K9, S1-4, S6). Time allocated to this will vary from student to student and year to year, dependent on the proximity and complexity of chosen sites.

Independent study is essential to the successful completion of the programme.  Independent study is important to both the work undertaken in the design studio and in the other modules; in the former it has a central role in the design process, where a student’s own design proposals develop around issues identified in small group and individual tutorials; in the latter, it is generally geared towards the assimilation and further clarification of material gleaned from lectures, seminars and workshops, the preparation for assessments, and the broader development of knowledge of the field of study.  Supervised independent study is central to the MSc Digital Design Thesis Project (K9, S6).


	Opportunities to demonstrate achievement of the learning outcomes are provided through the following assessment methods:

The programme will use a wide variety of assessment methods to enable different skills and knowledge to be developed and to be assessed.  It has been designed so that assessments required by different modules fit within the overall structure and progression of the programme.  In addition, whilst assessments will be used to develop all key areas of understanding and skills, there is an expectation that students will also develop their skills and knowledge without sole recourse to assessments.  Skills in time management and self-motivation as well as self-development will not be solely fostered through teaching and assessment; instead students are expected to develop these outside formal assessment mechanisms.

Modules will be assessed through:

Critical Evaluation Report writing allowing students to explore case studies, critical reviews of literature and precedents. These will be used to test understanding and knowledge of theories and examples within digital design and digital architecture (K1, K2) and contextual issues informed by elective modules (K6), as well as independent study skills (S1). Particular attention will be paid to ensuring that the students make a critical interpretation of the various precedents and application approaches (S2, S3). This form of assessment will also be used to test subject knowledge, communication skills, increasing autonomy in student learning, and the development of transferable skills, as well as demonstrating evidence of knowledge of, and a critical attitude towards, the components covered in the programme objectives.  Reports also help to develop the students’ ability to communicate clearly through fluent writing and the construction of well-developed arguments (S5).

Assignments completion allowing students to demonstrate digital skills and techniques learned in more manageable bite-sizes. This will be used to evaluate acquisition of knowledge and skills of specialist techniques and modelling tools introduced in various skill-focused learning outcomes (K3, K4, K5, and S2).

Oral presentations in seminar and design project reviews, seen as an important part of the assessment strategy.  Students are required to present case study findings and design proposals to peers, outside professionals and members of staff. Oral presentation particularly allows the assessment of the ability to communicate clearly and effectively (S4, K8).  Oral presentation will be used throughout the programme as a means of students presenting their work and reporting back to the module group.  Oral presentation is a particularly important skill for designers and related professionals and students are expected to develop their abilities in this throughout the programme.

Interactive digital presentations will be used as a means of assessment to test the ability of students to communicate the results of analysis, research and make recommendations in an interactive visual form as well as communicating design proposals (K8, S4).

Studio-based design work for the Digital Design Studio Project. The learning and assessment processes mirror one another, and take place and develop concurrently.  Formative assessment occurs through dialogue with oneself, with other students, with and among tutors in tutorials and reviews, where judgments concerning quality are generally reached by consensus. Design reviews draw on the innovative, student-led modes that have been already developed and implemented by the School of Architecture (‘Swap Review’, ‘Role Play’, ‘Project Surgery’, ‘Peer Review’, ‘Interview’ or ‘Exhibition Review’ etc.).

Summative assessment will occur through the submission of studio-based coursework, usually in the form of a digital design portfolio.  This will, in particular, address the design and rapid prototyping aspects of the programme (K7, S4), but students are also expected to demonstrate awareness of social, cultural, technological contexts (K6, S1) and policy-related aspects (K1, K2) in their design.

The studio-based courses also directly foster transferable skills such as group working, the ability to express these skills being inherent in the submission of a successful portfolio of work. Much of the preparatory work in the design studio involves either independent study or group work, and without this the later work would not show signs of the required development. The design portfolio is often seen as an exemplar of the expression of transferable skills, in as much as it necessarily integrates a diverse set of skills and broad range of knowledge into a single, but complex, document.

Additionally for candidates of MSc: 

The MSc Digital Design Thesis Project, potentially a piece of research by design or written thesis, forms part of the culmination of the programme.  These allow the expression of core and advanced specialist knowledge and skills to be demonstrated. Learning outcomes K9 and S6 are assessed through this written and potentially also digitally constructed piece of prototype design.


19. Reference points

	The learning outcomes have been developed to reflect the following points of reference:

The UK Quality Code for Higher Education, QAA, http://www.qaa.ac.uk/AssuringStandardsAndQuality/subject-guidance/Pages/Subject-benchmark-statements.aspx
Frameworks for Higher Education Qualifications in England Wales and Northern Ireland (2008), QAA, http://www.qaa.ac.uk/publications/information-and-guidance/
University Strategic Plan, TUoS, http://www.sheffield.ac.uk/ourplan/
Learning and Teaching Strategy (2016-21), TUoS, https://www.sheffield.ac.uk/als/strategy 
Employability Strategy, Faculty of Social Sciences, TUoS, October 2012, https://www.shef.ac.uk/employability/social-science
The current research-led teaching interests of the staff of the School of Architecture
Community Engagement in the Faculty of Social Sciences, http://community-engagement-sheffield.co.uk/


20. Programme structure and regulations

	Programme Modules
For the degrees of MSc and PG Dip, the five core modules (15 credits each) provide the contextual and specialist knowledge base relating specifically to digital architecture and design: Parametric Architectural Geometry, Elements of Computational Design I & II, Critical Applications of BIM, and Advanced Simulation for Modelling Adaptive Architecture.

The knowledge and understanding developed in these core modules informs student work and development in a 30-credit studio design based module (Digital Design Studio Projects), which is taken throughout the academic year lasting a total of twenty four weeks (and in the case of the part-time route, in the second year). A research proposal will be developed with students in Semester 1 for the 60-credit MSc DAAD Thesis Project, which is carried out in semester 2 and over the summer vacation. In addition, there is one elective module of 15 credits.
Programme Structure

The core and option modules of the programme are structured in a way that the Digital Design Projects module (30 credits) and the MSc DAAD Thesis Project (60 credits) are at the centre of the programme. Workshops and seminars on digital media, techniques and technologies are also defined and delivered within other modules in anticipation of their applications in the digital design studio based activities.
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Qualifications and Credits

The Programme is a Postgraduate Master of Science degree course with 180 credits in total, of which all have to be taken at Level M. The Masters course runs over one full academic year with the taught modules predominantly in the autumn and spring semester and a continuation over the summer in which the student works on his or her MSc Thesis Project. The Programme also offers the option of a Postgraduate Diploma with 120 credits or a Postgraduate certificate with 60 credits, of which all have to be taken at Level M. Students taking the Postgraduate Diploma or Certificate route will finish their studies after the spring semester.

Structure /Time table

Full-time Route

Formal teaching is structured with two core teaching days per week. Full-time students are expected to conduct independent study on the other three days. Each module is taught over a 12-week period, other than the IBE Digital Design Studio Projects (academic year, 24-week period), and the MSc DAAD Thesis Project which is introduced in semester 2 and runs over the summer.

Part-time Route

The two-day structure allows for a part-time route of the programme that runs over the course of two consecutive years. For one day a week on campus, part-time students are expected to complete six lecture-based modules (four cores and two electives, 90 credits in total) during the first year followed by completion of the Digital Design Projects (30 credits) and the MSc DAAD Thesis Project (60 credits) in the second year (again, one day a week on campus). This will allow students to acquire knowledge and skills over a two-year period while working parallel in practice.

CPD Modules

The programme offers the potential for the following modules as CPD (Continuous Professional Development) modules to be taken by professionals in relevant fields of architecture, engineering, construction or digital technologies:

Advanced Simulation for Modelling Adaptive Architecture, Critical Applications of BIM, Parametric Architectural Geometry, BIM Management and Analysis, Computational Design.

	Detailed information about the structure of programmes, regulations concerning assessment and progression and descriptions of individual modules are published in the University Calendar available on-line at http://www.sheffield.ac.uk/calendar/regs.


21. Student development over the course of study

	As a one year MSc programme, it is assumed that students will enter the programme with an already established set of basic skills. The main development within the programme is in the digital design studio based learning that links lectures, workshops, seminars and independent study. The final thesis project also integrates the knowledge and skills developed in the non-studio based courses.


22. Criteria for admission to the programme

	Detailed information regarding admission to programmes is available from the University’s On-Line Prospectus at http://www.shef.ac.uk/courses/
A good 2:1 degree from the Built Environment disciplines or equivalent experience in this area.

Applicants are also required to submit a portfolio of design works.

For students whose first language is not English, or who have not gained previous academic qualifications with English as the main language, we ask that you demonstrate satisfactory proficiency. Applicants are normally expected to have a qualification such as IELTS (or an equivalent) with a score of 6.5 (with no component less than 6.0).


23. Additional information

	For further information about the School of Architecture, go to http://www.shef.ac.uk/architecture/

	This specification represents a concise statement about the main features of the programme and should be considered alongside other sources of information provided by the teaching department(s) and the University. In addition to programme specific information, further information about studying at The University of Sheffield can be accessed via our Student Services web site at http://www.shef.ac.uk/ssid.
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