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TEAM WORK WITH YOUR PEERS AT THE
TABLE
PLEASE SHARE AND DISCUSS YOUR EXPECTATIONS ON

EEE2017

* Please find out more about
your peers around the table

« Common challenges and
Improvement areas

 While here at KTH, with
colleagues from five
countries, what
guestions/experience do you
have that you would like to
discuss and reflect upon?



"SAFETY FIRST, THEN FUN"



Welcome to KTH!



Research and education for a brighter
tomorrow

KTH rests on three pillars;
sustainability, equality and
Internationalisation:

« We are working proactively
for a more sustainable
future.

« For us, gender balance is
about equallty, as well as
quality of learning,
research and results.

« We are home to students,
researchers and faculty
from around the world - all
dedicated to advancing oot
1gori arisson,
knOWIGdge' K'?H President

WWW.KTH.SE




Students and employees

Sweden’s largest technical
research and learning institution:

* More than 13,000 full-time
students (one-third women).

e Close to 1,800 research
students (one-third women).

 Around 3,500 full-time
positions (one-third women).

 Four campuses in the
Stockholm region.

WWW.KTH.SE




Education at KTH



Nurturing minds and shaping things to
come

Excellence demands an
extraordinary education;
students deserve the best
conditions to succeed in their
studies.

Focusing on practical
application of higher
learning.

Active cooperation with top
universities around the world.

WWW.KTH.SE



Programmes at KTH

The following degrees are awarded:

Bachelor of Science in
Engineering

Master of Science in Engineering
Master of Architecture

Master of Science in Engineering
and Education

Licentiate
Ph.D.

Over 60 Master’s programmes are
offered in nine fields.

Programmes have links with research
and industry.

WWW.KTH.SE
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GUIDING PRINCIPLES FOR THE
ENHANCEMENT OF ENGINEERING
EDUCATION




“The schools view teaching as
transfer of information;
learning as receiving, storing
and digesting information.
‘Knowing that’ tends to take
priority over ‘knowing how’.”

Schon, Donald A. "Educating the
reflective practitioner." San Francisco
(1987). P.309.



A disaster nurse on the expectations of an

engineer: on the "swamp” of complexities
In real-life

"Creating relationships and building
teams, making decisions based on so
much input you can get and telling

them right, talking to authorities and

media ... well, caring about the whole
situation”



Modernization of Higher Education
Teaching and Learning in Theory




Learning as both a personal and social process.

Development of technologies (access, time, distance)

Motivation of learners: high level of interaction and activity.

Employers expect relevant skills .

Scaffolding/feedback from different sources/people/experts/society

Community of learners from geographically diverse locations, develop
multidisciplinary solutions. Communication, interaction, diversity

SOCIAL CONSTRUCTIVISM, SITUATED LEARNING, MOBILE LEARNING, CONNECTIVISM...
(Ertmer & Newby, 2013)



Profession & business
Societal context
Problem formulating &

Learning as both a personal and social process. Designing

Integrative
Distributed knowledge

Development of technologies (access, time, distance) and experience
Specialists in

o : : : collaboration
Motivation of learners: high level of interaction and act , 1o5m & Individual

Employers expect relevant skills .

Scaffolding/feedback from different sources/people/experts/society

Value-driven

Community of learners from geographically diverse locations, develop
multidisciplinary solutions. Communication, interaction, diversity

SOCIAL CONSTRUCTIVISM, SITUATED LEARNING, MOBILE LEARNING, CONNECTIVISM...
(Ertmer & Newby, 2013)



ks

B"%"/’E’\"%g
FKTHY

ey Educational
change

Learning outcomes,
activities and Physical Democrac
Knowledge . y . &
assessment infrastr influence
procedures
Linkin
= . . 1. Values and
connection, Skills Social infrastr )
. attitudes
progression
" . scL
Quality assurance Organizational Self Regulated
and enhancement Values . o]
lnfr. earning
procedures Meta Learning,




13.15—-
16.00

17.00 —
19.00

CDIO —the Idea, Methodology and Community

Welcome reception
In KTH President office building.
Venue Brinellvagen 8 11th floor




Tuesday.

09.15=  eqration of sustainable devel t
ntegration of sustainable developmen

12.30 o o veep

13.30 — | | o

16.00 Workshop: level of integration Characterization of the level

of integration of sustainable development in engineering
educational programs and/or correlated courses



Wednesday.

09.15-
12.00 Visiting a program

13.15 —
16.00 The Teaching Trick — How to improve student learning
' without spending more time teaching




Thursday.

09.15- | o
12.00 How to improve student learning in lectures — Peer
' Instruction
Venue Brinellvagen 28A second floor, Room U21.
14.00 —

Workshop: Strategies for change
16.00 P J J

16.00 Lab tour




Friday.
09.15— Designing and organizing blended courses
12.00

13.15 - ] |
16.00 Roundup meeting

il
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KTH ROYAL INSTITUTE
OF TECHNOLOGY

STRATEGIES FOR CHANGE

Curriculum, Faculty, Organization and Students
With a Shared Perspective — Desirable and
Possible?

ANNA-KARIN HOGFELDT Director of Factulty Development Program,
Department of Learning
ELISABET LOVQVIST Head of Educational Affairs, Student Union at KTH
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Curriculum
development
(programs,
courses,
module)

Educational

change

Learning outcomes,
activities and
assessment
procedures

Linking,
connection,
progression

Quality assurance
and enhancement
procedures

Faculty
development

Knowledge

Skills (eg

discussing learning,

collaborating)

Values

Organization /

e Student
Institutional d T
development AL LU

Physical Democracy,

infrastr influence

I Values and
Social infrastr attitudes

o scL
Organizational Self Regulated
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Example: Society
needs engineers who

can build a sustainable

societ
Curriculum
mpmert| | Facuty || S| | Studen
courses, development development development
module)
- Faculty training
course: Vice rector for
- UN goals : )
: Learning for Sustainable Collaboration with
- National goals :
, - Sustainable Development "Sustainabilit
- "Self evaluation” for N y
all programs in year Development, Su§ta|nablllty Student
2012 LH215V Office Organization”
- Toolbox for teachers Sustainability
and 2016 :
online Labled Courses
with best practice Target resources
- National and
international

networks and
conferences




HE Professional Education,Development:
Like throwing wood )ogs 7 ) to its’ pile?

But the complexities we are tudents and
educating for needs careful teachers needed
and strategic considerations to become more

aware of the
__ higher purpose.

The professional graduates need to
discuss and have a dialogue on
water, networks, infrastructre, they

will need to be aware @
context, the needs of g
environment,.And th
that the But to intertwine these with the other

courses, to collaborate among teachers
to create good learning progression and
variation over the study years.

Curriculum
development
(programs,
courses,
module)




Systematic collaboration
among courses/faculty in the
whole educational program

How well students reach the degree outcomes has
become more interesting, instead of only looking at how
well one isolated course achieves its goals

‘create connections, sequences, timing and logical flow of

assessment tasks across the whole program’

Cooperation among teachers, and not only on a departmental
level, but across the study program’s different courses, is seen
as a key step to make this happen

The whole is greater than the sum of its parts: a large-scale study of students’ learning in response to different
programme assessment patterns. Tansy Jessop, Yassein El Hakim & Graham Gibbs, Assessment &
Evaluation in Higher Education Vol. 39, Iss. 1,2014



Systematic work with program
desigh and progression

Development routes (schematic)

uctory

Year 1 In{g Mathematics |

Numerical
Methods

Year 2

Thermodynamics

Year 3 Contrgl Theory Statistics

Sustainable Teamwork

development

Oral Report
presentation writing




Collaboration among teachers in program
teams

Connections between courses and their
connections within the Engineering Physics




’didn’t
under-
stand”

”got it”

passed
exam

failed
exam

[Steve Hall, MIT]



The three fundamental questions in course
design becomes quite useful

What the
student
should learn
(intended
learning

outcomes,
ILO,

) 4

Learning Assessment
Activities of Learning




Three stages in learning

1. FIRST EXPOSURE
first presented with new
facts, concepts,
vocabulary

PROCESS
students analyze, solve
problems, apply

. RESPONSE
getting feedback from

peers, teachers and ,
Increase class time hours spent
more on2and3

Distributed among

available times:

« Class time

« Students’ study
time

« Teacher’s own time

N




Education Summary:

al change

Start with education / program level approach

Single course development is also really good and can
be a role model for the future!

» Talk to the responsible for education or the education
program where you would like to contribute in the
program development! Also ask higher management
for support.

« What learning outcomes do you have for the program,
and are they matched with society’s input?

« Create discussion seminars on the program learning
: outcomes with faculty and students. Higher purpose

e e ocomes: awareness will be supported. You can also include
assessment stakeholders.

procecres * Include discussions on levels, progression, variation
» Support teamwork and commitment in education

e development, from staff, teachers and students and
connection, leaders.
progression  From a program perspective, let all courses/teachers
reply on how their courses match to the program
outcomes
Quality assurance « Use the "BLACKBOX” activity yearly on program

and enhancement
procedures

conferences to keep the discussion going
* RISK: Simplification
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Classroom - learning environment

Individuals - teams, departments; leadership

Small tactics, peripher >
complex, intregrated

/ central strategies

Reflections on the
changing nature
of educational
development,
Gibbs, 2013

/

Experiential, reflective, atheoretical, amateur
- Conceptual, empirical, professional

e Psychological - Sociological

Gibbs, G. (2013). Reflections on the changing nature of educational development.
International Journal for Academic Development, 18(1), 4-14.



Typical educational development activities

Table 1. Typlcal educational devalopmant activites

1) Teach coursss and workahopa &) Research student and profeasional | 8) Contribute during evaluation
for teachers fincl. poatgradusats leaming and organizational of teaching and quality assurance
studenta, newly appointad and mors | devasloprant in higher education processss

axperienced academics)

2) Consult teachars and othar 6] Develop new supportive teaching 10) Aid in policy and strategy
individuals hokding positions such as | and leaming atructures, e.g. reward development, rationally and in
study directors, heads of departments, | syatams for good teachers institutions and departments

daans etc.

3) Participata in curriculum T) Arrange teaching and lsaming 1) Support studenta’ enculturation
developrnent processes confarences ancl development of study stratagies
4) Administer teaching and leaming &) Assess pedagogical merita during | 12) Secure pereonal professional
funds hiring of new teaching ataff andfor developrnent through scholarship,
promotion research and professional networks

Sources: Clang, 2008, Goaling, 2004; MacDorald, 2008; 2arcingll &t al., 2006




Swedish National Recommendatlons 10 weeks:

The participant shall ‘demonstrate the ablllty to

- discuss and problematize student learning in the participant’s own subject area, on
the basis of research in educational sciences and/or subject didactics of relevance for
teaching in HE

- independently and jointly with others, plan, implement and evaluate teaching and
assessment in higher education with a scientific, scholarly or artistic basis and within
their own area of knowledge

- make use of, and assist in the development of, physical and digital learning
environments to promote learning for groups and for individuals

- interact with students in an inclusive manner and demonstrate knowledge of rules
and regulations regarding students with disabilities and of available student support

- apply relevant national and local rules and regulations, and to discuss society’s
objectives for HE and the academic teaching role in terms of the participant’s own
practice and students’ active participation in HE

- on their professional approach to academic teaching and their relationship with the
students, and also towards the fundamental values of higher education, such as
democracy, internationalization, gender equality, equal opportunities and sustainability

- collect, analyze and communicate their own and others’ experiences of teaching and
learning practices, and relevant outcomes of research, as a basis for the development
of educational practice and of the academic profession.



ADVISORY BOARD FOR FACULTY
DEVELOPMENT

An advisory board that with good competence and legitimacy
will provide with advice to the education that KTH is giving
In the field of Teaching and Learning. The courses are firstly
given to teachers (lecturers, associate professors, professors
etc), researchers and PhD students. Also external course
participants are taking the courses, from other universities in

Sweden or collaborating institutions from other parts of the
world.

Strive to follow the recommendations (REK 2016:1)

Strive to have a profile that befriends a quality driven
development of present and future educations and learning
environments at KTH




Anna-Karin Hogfeldt Program Director ECE
Margareta Bergman  Director of Studies ECE
Fredrik Lundell Manager, HERD. ECE/
SCI
Anders Forsgren Vice Dean, School of Science SCI
Hans Havtun Associate Professor ITM
Jan Scheffel KTH Education Committee, (UU) EES
Josefin Wangel Associate professor ABE
Weithz
Mona Fjellstrom External expert advisor. Umea
univ.
Per Berglund Vice rector UF
Emma Riese PhD student. THS
Elisabet Lovqvist Student representant. THS
Viggo Kann HP-larare och PU CSC
Marie Magnell Course responsible, LH231V (stora grundkursen) ECE

Maria Weurlander Course responsible, LH207V ECE
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ducatio
nal

change

Knowledge

Skills and
Competence

Values

Professional program
perspective

Intrinsic motivation
Start small
Logical order

Supporting the development of
faculty as team players with a
shared goal

RISK: Academic drift
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Organization /
Institutional
development

Some of the teachers that we collaborated with on
curriculum and faculty development 5-10 years back
are now part of the management in various levels at
the institution.

If the recognition of teaching in higher education is to
be improved, so must be the ways in which we give it
value

Organizational development could be argued to refer
to having a university that supports the visions of the
educational change in its decisions, plannings, policy
making, room plannings, learning management
systems, meeting forms, department borders,
stakeholder interventions etc

Risk: that too much emphasis is put on giving
some roles lots of power




Leading the teacher team — balancing
between formal and informal power in
program Ieadership, Hogfeldt et al (2017), Tertiary Education

and Management




Rewarding Teaching I: Finding the key
agents

KTH’s Pedagogical Prize 2016
- selected by KTH staff.

TEACHER OF THE YEAR 2016
- selected by students.

Best practice awards should not be
underestimated




Rewarding leaching ll: Finding ways to
evaluate teaching achievement
systematically and broadly

* 49% of Swedish HE has implemented pedagogical career
pathways for faculty

» Pedagogical portfolios are used at 70% Swedish HE
institiutions

» More than 500 teachers in Swedish Higher Education have
been promoted in a Swedish pedagogical career model
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KTH ROYAL INSTITUTE
OF TECHNOLOGY

STRATEGIES FOR CHANGE AT
YOUR INSTITUTION

Curriculum, Faculty, Organization and Students
With a Shared Perspective — Desirable and
Possible?

Presentations from each country




UROPERAN
CIENCE
OUNDRARTION

Standing Committee for the Social Sciences (SCSS)

The Professionalisation
of Academics as Teachers
in Higher Education

Science Position Paper



European Science Foundation (ESF)

The European Science Foundation (ESF) is an
independent, non-governmental organisation, the
members of which are 72 national funding agencies,
research performing agencies and academies from
30 countries.

The strength of ESF lies in its influential membership
and in its ability to bring together the different domains
of European science in order to meet the challenges
of the future.

Since its establishment in 1974, ESF, which has its
headquarters in Strasbourg with offices in Brussels
and Ostend, has assembled a host of organisations
that span all disciplines of science, to create a
common platform for cross-border cooperation

in Europe.

ESF is dedicated to promoting collaboration in
scientific research and in funding of research and
science policy across Europe. Through its activities
and instruments, ESF has made major contributions to
science in a global context. ESF covers the following
scientific domains:

® Humanities

e |ife, Earth and Environmental Sciences

e Medical Sciences

¢ Physical and Engineering Sciences

¢ Social Sciences

e Marine Sciences

® Materials Science and Engineering

* Nuclear Physics

¢ Polar Sciences

e Radio Astronomy

e Space Sciences

www.esf.org

Science Position Paper

The objective of ESF Science Position Papers is to
provide evidence-based foresight and advice on
science, research infrastructure and science policy
issues of European significance to underpin decisions
on strategic directions and priorities. Special attention
is paid to promoting Europe’s ability to open up new
research areas. Published under the responsibility of
one or more ESF Standing Committees, they represent
a considered opinion of the community represented by
the Committee(s) involved.

www.esf.org/social

Authors

Gabriela Pleschova,

Eszter Simon, Kathleen M. Quinlan, Jennifer Murphy,
Torgny Roxa, Matyas Szabd,

with comments from Mieke Clement

and Herman Buelens

This Science Position Paper has been prepared
under the responsibility of the Standing Committee
for the Social Sciences (SCSS):

Chair: Professor Sir Roderick Floud

Head of Humanities and Social Sciences Unit:
Dr Nina Kancewicz-Hoffman

Editorial support: Mr Etienne Franchineau, Junior
Science Officer
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Foreword

Investments in research and innovation are to a con-
siderable extent moderated by the level and quality
of higher education. Higher education is an impor-
tant aspect of the ‘absorptive capacity’ of societies,
the degree to which new knowledge is accessed,
understood and used, and a crucial means of realis-
ing the ambition of making Europe more innovative.
As one of the main ‘outlets’ for research, not just
for social science but for science in general, higher
education is one of the most important routes along
which research has an impact on society, knowledge
flowing via the heads of people into applications
in daily life. State-of-the-art insights on teaching
scientists how to teach, thus leveraging the knowl-
edge embedded in their research, can be expected to
increase the return on investment in science.

In 2009, the Standing Committee for the Social
Sciences (SCSS) underlined in its position paper
the importance of education as one of the Vital
Questions and called for “adequate funding to train
and develop the next generations of social scientists
who will teach and aid the learning of one-third of
Europe’s students™. In order to teach the next gen-
eration of researchers most effectively, the teaching
skills of scientists are a crucial variable, to look at,
study and improve. Obviously this is not only of
interest to the social sciences but an issue of basic
importance to all domains of science.

1. Cf. SCSS Science Position Paper Vital Questions,
The Contribution of European Social Science, p.s9

This position paper aims at presenting the
state-of-the-art in the field and communicating
the research issues that are still open. The overall
objective is to increase the visibility of the growing
research on improving teaching abilities of scien-
tists through teacher development programmes, in
order to increase application of this research and
give input for the direction of further research in
this area. Furthermore, it should help to increase
the awareness of the importance of teacher training
and of the quality of teaching in general.

Professor Sir Roderick Floud
SCSS Chair
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Executive Summary

While effective teaching is vital for student learning
in higher education, academics in Europe are not as
prepared for their teaching careers as they are for
their research. Recent changes in higher education
make the development of academics’ teaching skills
a priority. National and international competition
for students forces higher education institutions
to market themselves to all potential students.
Consequently, these institutions attract students
with different levels of knowledge and skills. In some
countries, as a result of increasing tuition fees, stu-
dents demand better educational experiences. New
technologies and a move towards online learning
make it imperative that academics understand how
to best facilitate learning in the digital environment.

Wider societal changes are also taking place in
Europe. States are trying to transform their econo-
mies into knowledge economies, requiring that
research be shared with society. Through teaching,
higher education plays an important role in dissem-
inating and promoting the use of research. Social
and cultural changes accompany these economic
changes: deepening democracy in Europe calls for
citizens who are able to think critically and possess
other skills and virtues, including, for example,
empathy for different cultures. This cultural change
also relies upon higher education.

The integration and regionalisation of European
higher education demands that student learn-
ing experiences are of equally high quality across
Europe. The Bologna process, which now recognises
the need for improved classroom teaching, aims to
increase student mobility. Mobility will only bring
desired outcomes if students can expect attractive
and competitive education at home and abroad.
European efforts at quality assurance call for quali-
fied and competent teaching staff so that the quality

This position paper is an outcome of the European‘
Science Foundation’s Exploratory Workshop ‘The
Impact of Training for Teachers in Higher Education’
held 18-20 March 2010 in Bratislava with the par-
ticipation of 20 international academics engaged
in both teacher training and researching teaching
and learning in higher education. One of the con-
clusions of the workshop was that directing atten-
tion to teaching in higher education is critical for the
future of European higher education. Accordingly,
this paper calls the attention of policy makers in
Europe to the pressing need to improve the quality
of teaching in higher education and makes recom-
mendations at the European, national and institu-
tional levels to achieve this.

of education is enhanced and comparable across the
region.

To help all students to learn in and for this
changing environment, academics as university
teachers need a better understanding of teach-
ing and learning issues as well as to advance their
pedagogic competences. Many current methods,
such as widespread lecturing to students, relegate
students to passivity, tend to focus narrowly on sub-
ject knowledge, and, thus, are inadequate. Instead,
effective teaching needs to put student learning at
the centre of the teaching process.

A number of European countries such as the
United Kingdom, Ireland, Nordic and the Low
Countries have already recognised the importance
of classroom teaching for quality education. They
have established teacher development programmes
for academics and doctoral students, and profes-
sional associations to advance teaching and learning
in higher education. Similar initiatives are taking
place globally, with notable progress in the United
States, Australia and Canada.

Lo
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Contrary to these emerging global trends, in
much of Europe, academics continue to rely on
their own student experience when teaching. This
reinforces subject- and teacher-centred approaches
that do not stimulate desired high-quality learning
experiences or the kinds of outcomes required by
the new European social and economic context.

In order to professionalise academics in Europe
as higher education teachers, we recommend that
universities that strive for quality education offer
educational development opportunities for their
teachers. Excellent teachers are made, not born; they
become excellent through investment in their teach-
ing abilities. Leaving teachers to learn from trial
and error is a waste of time, effort and university
resources. Therefore, staff involved in teaching and
supporting student learning should be qualified,
supported and adequately resourced for that role.

The benefits from educational development pro-
grammes far exceed associated costs. The costs are
usually relatively low, consisting mainly of staffing
expenses for a programme coordinator (director)
and several trainers (educational developers) and,
possibly, also of a small grants fund for teaching
enhancement. Well-designed educational develop-
ment programmes lead to increased satisfaction
of teachers and changes in attitudes, behaviours
and teaching practice, as well as improved student
ratings of instructors’ teaching. Ultimately, such
programmes aim to improve the quality of student
learning and help to produce competent graduates.

To achieve this, we recommend harmonised
action at the European, national, and institutional
levels that elevates the importance of effective
teaching in higher education. We suggest that
policy makers also support existing initiatives. An
approach that responds to European imperatives
and targets individual, departmental, institutional
and country-level initiatives without additional
burdens on academic staff workload is the most
desirable.

When new teacher development opportunities
are introduced, they should be voluntary, rather
than compulsory. Early adopters will help ensure the
long term success of the programme by serving as
models that demonstrate the usefulness of student-
centred approaches to teaching and by becoming
champions of the approach.

Steps should be taken to:

e define professional standards for higher
education teachers

e measure teaching effectiveness and provide
constructive feedback for academics

e establish the institutional support base for
educational development locally

® recognise teaching excellence in hiring and
promotion decisions

e promote the idea of the ‘teacher researcher’

e recognise research on teaching as research
activity

e allocate meaningful funding for educational
development

e establish a European forum within a currently
existing institution that pools and shares

resources and existing expertise on educational
development across borders

© iStock



Introduction

In many European countries, academics are pre-
pared for their role as researchers, but not for their
teaching duties. Despite growing evidence for the
benefits of development programmes for teachers
in higher education, teaching is still viewed as an
activity that anyone can do. Thus, not surprisingly,
only a few European countries have made sub-
stantial investment into enhancing the teaching
abilities of their academic staff. In other words, the
preparation of university teachers remains largely
unsystematic and ad hoc. While formal degree pro-
grammes exist to develop and certify competence in
research (Masters/PhD) and in some countries there
is a clear expectation that academic staff are quali-
fied to this level, the requirement to gain a formal
qualification in teaching is not widespread.

Europe has established a European Higher
Education Area (EHEA) with the purpose of creat-
ing comparable, compatible and coherent systems
of higher education, increasing the employability
of graduates, and enhancing the international com-
petitiveness of European universities. Establishing
professional standards for higher education
teaching across Europe, the introduction of student-
centred teaching, and the preparation of academics
to fulfil these requirements are important steps to
achieve these aims. So far, European policies have
rarely affected the quality of teaching at the class-
room level.

The Bologna process requires universities to
assure the free movement of their students and
academics between universities in other countries.
However, successful implementation of this mobil-
ity policy requires that comparable high-quality
educational experiences be offered throughout
Europe. Offering attractive and competitive con-
tent of the curriculum and high-quality teaching

that attracts students to study abroad are important
means for ensuring that mobility will not be unidi-
rectional or limited to certain countries.

Some European countries have already made sig-
nificant progress in providing initial teacher training
for postgraduate students and are increasingly
offering opportunities for on-going professional
development through accredited programmes in
teaching and learning for academic staff. They have
introduced postgraduate certificate, postgraduate
diploma and Masters programmes in teaching and
learning in higher education. In addition a growing
number of universities are creating incentives for
academics to perform highly in teaching through
the introduction of institutional award schemes for
teaching excellence.

Countries that are most advanced in terms of
provision of educational development are those with
a longer tradition of student-oriented policies. As
a result of the widely diverse academic cultures
within Europe, the level of attention to teacher
development has been uneven. Interestingly, this
training divide is not between East and West, but
rather North and South (Pleschovd and Simon
2008). While in the UK and in Ireland teacher
development initiatives spread mainly as a result of
customer-oriented and student-centred approaches
to higher education, in Low and in Nordic coun-
tries they became products of increased attention
to higher education as a driver for economic and
societal development.
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Importance of Educational
Development for European

Higher Education

The purpose of educational development (also
called academic development, teacher develop-
ment or teacher training) is to help create learning
environments that enhance educational quality. In
the absence of educational development, teachers
in higher education tend to base their teaching on
their own experience as students. In this way, old
teaching methods that focus on the teachers’ rather
than the students’ needs and on the subject matter
rather than on the transformation of student knowl-
edge perpetuate from generation to generation. In
addition to the questionable effectiveness of such
methods, lack of teacher preparation runs counter
to political rhetoric, as well as current trends in and
expectations of higher education.

Some European policy initiatives have already
recognised the need to enhance the quality of teach-
ing.

e The Bologna process has

embraced student-centred

teaching, quality assurance

and quality improvement pro-

cessesin higher education, stu-

dent evaluation of teaching and

diverse teaching and learning

strategies.

Similarly, the European Standards and Guidelines
for Quality Assurance designate teachers as “the
single most important learning resource avail-
able” to students and unambiguously call for
professionalising higher education teaching. They
recommend institutions monitor whether teaching
staff are qualified and competent and assert that
institutions “provide poor teachers with oppor-
tunities to improve their skills to an acceptable

level and should have the means to remove them
from their teaching duties if they continue to be
demonstrably ineffective” (EAQAHE 2005, 17).

e Networks of European quality assurance agen-
cies in higher education have been developed,
and discipline-specific benchmark statements on
expected learning outcomes have been formulated
for all degrees.

o The EU Universities Multirank, initiated in 2009,
aims partially at giving more importance to the
quality of teaching.

In some European countries, national level policy

initiatives have also appeared.

e In Ireland, the National Strategy for Higher
Education to 2030, launched in 2011, reiterates a
call for professional standards and for continuing
professional development of teachers.

« The Higher Education Academy in the UK has
developed a Professional Standards Framework
(UKPSF) whose central purpose is to enhance
the student learning experience, by improving the
quality of their teaching and learning support.

o In Nordic countries, Belgium and the Netherlands,
many universities have introduced educational
development programmes as part of their strat-
egy to enhance the quality of learning. At some
of these universities, participation in such a pro-
gramme is mandatory for getting an academic
position. National conferences have been organ-
ised on improving the quality of education.

These trends are in harmony with initiatives in
other parts of the world.
o In Australia, the Tertiary Education Quality and
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Standards Agency contributes to analysis and
evaluation of learning and teaching. This Agency
registers and evaluates the performance of higher
education providers against the new Higher
Education Standards Framework.

e In universities in the USA, the DELTA pro-
gramme by the Center for Integration of Research,
Teaching and Learning has become increasingly
popular. This programme promotes the develop-
ment of future faculty members in the natural and
social sciences, engineering, and mathematics who
are committed to implementing and advancing
effective teaching practices for diverse students
as part of their professional careers.

In Europe, such declarations and other develop-

ments in higher education have reinforced each

other, creating demands on teachers for which many
are unprepared.

1. Student-centred teaching.

Putting students at the centre of the learning
process creates new requirements for academ-
ics. First, it demands that they use teaching
approaches that they may not be familiar with.
Second, academics are now mandated to design
learning outcomes and assessment, give and
respond to feedback, embed an increasing range
of skills into the curriculum, maximise the oppor-
tunities associated with classroom diversity and
consider ethical issues. It is not feasible to expect
academics to carry out these teaching roles effec-
tively without appropriate support in the form of
training and development programmes. All of
these demands necessitate awareness and under-
standing of the theoretical underpinnings of
teaching and student learning.

2. Knowledge economy and knowledge societies.
Because universities are traditionally engaged in
both education and research (and, more recently,
the validation of research), they are in a good
position to help make research-based knowledge
benefit society at large. Collaboration between
active researchers and students is one of the
best channels for new scholarly knowledge to be
spread, contested and advanced in the profes-
sional community. Furthermore, learning from
the most up-to-date scholarly knowledge and
experience is a key ingredient in good teach-
ing. Paradoxically, researchers are expected to
introduce the most complex research findings to
students who have much less disciplinary knowl-
edge, but in many settings teachers are not offered
adequate support to develop such pedagogic com-
petence.

3. Changing conception of education.

Higher education has an important role in shap-
ing our future society. There are calls for a greater
emphasis on the holistic development of students,
where all aspects of their growth as individuals
in society are addressed (Quinlan, 2011). Not
only is economic growth linked with the poten-
tial for universities to embed employability skills
and a range of other generic competencies into
the curriculum, but cultural change also relies
upon higher education. Free, democratic societies
require citizens and leaders who will think and
contribute critically — intellectually, scientifically
and morally - to their communities.

Higher education is where such citizens and
leaders are formed and habits are developed for
a lifetime of continued learning and support for
scientific knowledge. That is, learning in higher
education is more than just acquiring facts. It also
includes skills development, helping students to
make sense and meaning of the real world, and
interpreting and re-interpreting what we know
and how we know it. Achieving these aims inevi-
tably necessitates changes to curriculum design
and teaching methods, including increased
attention to the development of ‘soft’ or non-
disciplinary skills. Again, academics need help if
they are to become leaders of this change.

. Increasingly diverse student body.

As a result of the free movement of people and
the existence of student exchange programmes,
European higher education institutions are
attracting an increasingly diverse student body.
This includes higher numbers of international
students, mature students, educationally disad-
vantaged students and students with a disability.
These students come with varying degrees of prior
knowledge, skills and preparation for higher edu-
cation. Catering for this evolving student body

© Thinkstock



requires a greater understanding from teaching
staff about the range of approaches to learning.
Growing international and inter-institutional
competition for students forces institutions to
market themselves to all potential students. Those
institutions that can ensure the teaching compe-
tence of their staff will be at an advantage in the
race for students.

. Diverse teaching staff.

Mobility programmes, together with policies at
individual universities that aim to attract the best
academics, result in a diverse and international
teacher body. Universities need to train teachers
with backgrounds from other educational systems
so they can make the best use of their compe-
tences in the particular local system. Teaching in
a foreign language presents another challenge.

. The changing platform of education.

Immense technological changes are taking place
that should be exploited for the benefit of learning
in higher education. There is abundant evidence
that proper use of technology can enhance qual-
ity learning, particularly in part-time students
and large enrolment courses, which are becom-
ing prevalent in Europe. At the same time, using
these technologies in teaching would also ensure
that students are familiarised with technological
innovations that they will need in the rest of their
lives. Some institutions already provide for online
learning and offer appropriate professional devel-
opment to their teachers. However, many teachers
still lack awareness about and skills for using I'T
effectively for teaching. Therefore, it is impera-
tive that teachers understand how to facilitate
learning in a digital environment. Educational
developers that specialise in technology-enhanced
learning, together with technology support staff,
have proven to be valuable allies of teachers
improving their courses.

7. Shrinking funding.

The massification of higher education and the
global economic crisis since 2007 have reduced
levels of state funding for the university sector
in both relative and absolute terms, increasing
demands on universities to do more with less.
Investment in preparing academics for their
teaching duties is one way to make universities
more efficient.

. Tuition fees.

In institutions and states where students are
paying higher tuition fees, they are demanding
a better educational experience in return. At the
level of individual courses, teachers need to be
aware of the new types of learning outcomes and
learning activities to satisfy student demands.

All these developments necessitate a practical
response.
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Defining Significant
Learning and Good Teaching
in Higher Education

The goal of professionalising academics as teachers
is to enhance student learning. If teachers are to put
students and their learning at the centre of teaching,
they must also learn to inquire into their students’
learning — to become aware of what students expect
and care about, how they perceive the tasks and the
learning environment, the approaches they take to
learning, and how well they perform. Moreover,
teaching calls for cooperation between individual
teachers when formulating the programme aims,
curriculum and assessment. In sum, teaching
requires a scholarly approach, just as academics take
a scholarly approach to their disciplinary research.
Thus, academics need help to master basic edu-
cational principles and to make a conceptual and
practical shift to more student-centred approaches
to teaching. Moreover, they need support in adapt-
ing those principles and approaches in ways that suit
their own context.

Teachers can put these principles into practice in
a variety of ways. There are a host of active, engaged
pedagogies that can be adapted to different disci-
plines and cultural contexts. For instance, some
universities use service learning courses in which a
community service project is combined with read-
ing, writing and class discussions to allow students
to meet academic goals through reflection on expe-
riences in new settings.

Problem-based learning can be particularly
motivating for students as it allows students to apply
knowledge in real-world contexts. Such instruction
begins with a problem that motivates students to
study independently and in small groups to develop
the knowledge necessary to analyse and solve the
posed problem.

Lecturers who are faced with very large classes
can solicit student questions before class (via
instructional technologies) and design their lec-
tures accordingly. They can divide their lecture into
shorter segments, with interactive breaks in which
students briefly explain and interpret key concepts.

Principles of good teaching

Good teaching is that which promotes student
learning. From extensive bodies of evidence in the
Anglo-American and Nordic contexts we know that
students in higher education learn best when there
is:

1. Frequent contact with academics

in and out of class.

Students benefit from interaction with their teach-
ers. It is motivating and promotes engagement with
their studies.

2. Cooperation and collaboration

with other students.

Learning is an essentially social activity. Collabo-
ration among students allows them to articulate,
test and challenge their assumptions, gives them
access to classmates’ knowledge and experience
and a variety of perspectives on the topic and how
to learn it.

3. Active involvement in thinking

and learning.

Learning is an active, not a passive process. Learn-
ing happens when students read, talk, write, ex-
plain, make connections between ideas, try things
out and observe the results, analyse, evaluate
and organise their knowledge in meaningful ways.
Good instruction engages students in processing
and using new ideas rather than just listening to
or watching their teachers. Teaching is simply the
means of promoting student learning, not an end

in itself.
(X X}
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4. Recognition of and critical engagement
with prior knowledge and experience.
Students come to higher education with prior
knowledge and experience that can help or hinder
new learning. If misconceptions and assumptions
are identified and challenged, it facilitates deeper
understanding. If existing knowledge becomes
linked with new information, it can be more easily
accessed, retrieved and applied later.

5. Time on task in goal-directed practice.
Students need to put time and energy into their
learning. They must practise key skills, attending to
particular goals or criteria.

6. Timely, specific feedback that gives
guidance about progress and how to
improve.

Feedback on student performances (e.g. writing an
essay, giving a presentation, answering a question,
demonstrating a skill) is one of the most powerful
methods of instruction. Feedback helps to clarify
what good performance looks like, and provides
information so that students can monitor their own
performance and close the gap between the de-
sired and actual performance.

7. A challenging, yet supportive,

learning environment.

Students do best when teachers set and communi-
cate high expectations for them. However, as they
feel challenged, they also need emotional, social
and intellectual support.

8. Relevance to students’ goals

and intrinsic interests.

Students are more motivated when they have some
control over their learning and when they see its
relevance to their own lives, goals and interests.
Motivation also depends upon them expecting to
succeed in the task and perceiving a supportive
environment.

9. Encouragement to and practice

in becoming independent in their learning.
Self-directed, independent learners are proficient
at assessing a task and its requirements, planning
their approach, evaluating their own knowledge
base and (learning) needs, identifying and effective-
ly using resources, applying and monitoring various
strategies and, finally, assessing their own perfor-
mance against internalised performance standards.

While academics can learn a variety of differ-
ent teaching methods that embody key educational
principles (see the side bar), they must also:

1. Learn how to use knowledge about their stu-
dents’ experiences and perspectives to design
their courses and teaching.

2. Beclear about their expectations of students and
what they want students to learn.

3. Prioritise the knowledge, skills, values and atti-
tudes they focus on.

4. Align instructional activities and assessments
with intended learning outcomes.

5. Adjust their teaching according to students’
needs and progress.

6. Use student feedback and reflection to progres-
sively improve their courses.

7. Collaborate with other academics in these activi-
ties. Teaching is a collective responsibility.

If teachers — and the universities in which they
work — adopt a more student-centred view of teach-
ing as encapsulated in this section, their students
will learn more deeply, and they are more likely to
be intellectually and morally transformed by their
university experience. But the higher education
sector needs to be willing to promote this kind of
significant learning and help teachers learn how to
achieve those aims. It must create environments in
which student learning of this kind can take place
and in which teachers are rewarded for engaging in
such practices. It will not happen by itself.



Educational Development:
helping academics and
universities promote significant

student learning

Many countries, including the USA, Australia,
Canada, UK, Ireland, Nordic countries, The
Netherlands and Belgium have well-established
educational development practices. However, edu-
cational development is not evenly available to
academics and universities across Europe. If all of
Europe is to benefit from the transformative poten-
tial of higher education, investment must be made
in educational development across Europe.

While it is academics who actually improve
teaching, professional educational developers
(EDs) play an important role as they help teachers

Table 1. Typical educational development activities

to develop their pedagogic competences. EDs are
organised in teaching and learning centres, but also
as departments or in human resource units. This
variation reflects the many strategies used: alliances
with academic leaders result in top-down strate-
gies, but EDs may also work bottom-up through
teachers as individuals, in groups, and networks
in departments and/or programmes. They support
study directors, programme leaders, deans and vice
chancellors/rectors/presidents (see Table 1) in their
initiatives to improve quality of education.

1) Teach courses and workshops
for teachers (incl. postgraduate
students, newly appointed and more
experienced academics)

5) Research student and professional
learning and organisational
development in higher education

9) Contribute during evaluation
of teaching and quality assurance
processes

2) Consult teachers and other
individuals holding positions such as
study directors, heads of departments,
deans etc.

6) Develop new supportive teaching
and learning structures, e.g. reward
systems for good teachers

10) Aid in policy and strategy
development, nationally and in
institutions and departments

3) Participate in curriculum
development processes

7) Arrange teaching and learning
conferences

11) Support students’ enculturation
and development of study strategies

4) Administer teaching and learning
funds

8) Assess pedagogical merits during
hiring of new teaching staff and/or
promotion

12) Secure personal professional
development through scholarship,
research and professional networks

Sources: Clegg, 2009; Gosling, 2006; MacDonald, 2009; Sorcinelli et al., 2006.
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Effective Educational

Development

Three decades of educational development work
has shown how to best prepare academics to teach
and how to best enhance teaching and learning in
universities.

First, educational developers work with individ-
ual teachers to help them improve their teaching.
Well-designed, sustained programmes of study —
rather than short, one-off workshops — (Ramsden,
1994) have been shown to impact teachers’ thinking
and conceptions of teaching and learning (Postareff,
Lindblom-Yldnne and Nevgi, 2007; Stes, Coertjens
and Van Petegem, 2010) and, in turn, their teaching
practices (Stes, Clement and Van Petegem, 2007).
Programmes which integrate ideas about how stu-
dentslearn and how assessment and teaching affect
learning, lead to more effective teaching than pro-
grammes based only on improving teaching skills.
In these effective programmes, classroom strategies
and theory are closely intertwined. The most suc-
cessful programmes are related to participants’ own
needs, as well as offering opportunities for interac-
tion with colleagues.

Secondly, learning and change require supportive
contexts. Thus, effective educational development
also involves creating cultures in which academics
are encouraged to experiment with student-centred
curricula and teaching methods. There are various
levers for culture change, including incentives such
as grants, formal/informal recognition and reward
structures, peer learning and exchange forums
within departments, disciplines and universities.
EDs work to build a shared language and under-
standing about student learning. Because of their
varied disciplinary background, EDs habitually take
the role of brokers, carrying information and inno-
vations in teaching across disciplinary boundaries.

Thirdly, in many countries universities have

introduced student evaluation of teaching as a way
of ensuring student input into teaching enhance-
ment. While this is a laudable first step, collecting
and collating student reactions to teaching is not
sufficient. Information about academics’ teaching
should be collected from other sources and, in order
to create educational change, teachers need access
to and the opportunity to discuss evaluation results
to consider how to address weaknesses and build on
strengths. Educational developers can help with this
interpretation and action planning.

And fourthly, successful educational develop-
ment programmes are regularly evaluated for their
impact and restructured accordingly.

Training for educational
developers

Institutions that introduce an educational develop-
ment programme must consider whom to engage
in this work. Professionals with qualifications in
pedagogy for primary and secondary education
may not be the right candidates for these posts, as
working with students and staff in higher education
requires different approaches and methods. In the
past, educational developers typically started as
academics in their particular discipline and became
enthusiastic about teaching. They learnt the es-
sence of educational development through running
workshops and other activities for their colleagues.
Today, a number of programmes offer qualifications
for the profession of educational development. In
some countries, universities offer Master’s degrees
in Higher Education either as a full-time or as a
part-time programmes.

Professional associations also further the work and
training of educational developers. The Staff and
Educational Development Association (SEDA) in the

UK regularly organises three-day summer schools
o000
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for new educational developers. SEDA and another
British institution, the Higher Education Academy
(HEA), prepare training programmes and offer pro-
fessional recognition for teaching. The HEA UK
offers university managers access to consultants,
assists institutions with data collection necessary
to evaluate teaching and educational development
programmes, and fosters disciplinary networking.

Continuing education opportunities also exist as
exemplified by the Swedish Strategic Educational
Development programme that brought together
educational developers from across Sweden in
2004/2005 and 2005/2006 and offered a project-
based environment for participants to work on
problems relating to their professions. Conferences
such as those of SEDA, the International Consor-
tium for Educational Development (ICED), the HEA
UK, International Society for Scholarship of Teach-
ing and Learning (ISSOTL), or the National Academy
for Integration of Research, Teaching and Learning
(NAIRTL, Ireland) workshops, and online courses
offer further possibilities for academic developers
to enhance their knowledge and skills.

Some opportunities are available in Central Eastern
Europe, too, such as the four-day workshop enti-
tled Enhancing Teaching and Learning and Faculty
Development at Universities in Europe offered an-
nually by Central European University and its part-
ner institutions.




Recommendations

In order to professionalise academics as teachers in
higher education, we recommend elevating teach-
ing and learning on the agenda of higher education
policy-making. We propose concerted action at the
European, national, and institutional levels that cre-
ates opportunities and incentives for academics to
raise their interest in and improve their classroom
teaching. This means that educational development
should not be made compulsory in the short term or
in the early phases of these efforts. Instead, teach-
ers should be offered an opportunity and shown the
associated benefits. We advocate a slower-paced,
progressive introduction of educational development
that first creates champions among the faculty and
demonstrates the impact of student-centred teach-
ing at the local level. Any action furthering good
teaching should take into account the identity of
academics as researchers. Thus programmes need
to support rather than dictate participants’ efforts
to enhance their teaching and student learning. Our
recommendations are to:

1. Define professional standards

for higher education teachers.

The standards should allow for recognising and
benchmarking teaching and learning support roles
within higher education and articulate the profes-
sional knowledge base, for example, as was recently
done in the UK.

2. Measure teaching effectiveness.

Building research evidence related to teaching,
learning and educational development creates a base
for improving existing practice. In the future, more
systematic data collection and analysis is required.
Some areas that need further exploration include the
investigation of the temporal impact of educational

development programmes on teachers’ conceptions,
teachers’ behaviour, and student learning; how qual-
ity assurance practices influence classroom teaching;
what types of interventions and programmes are
the most effective when desiring a given impact on
a particular group, such as PhD students; and how
different educational systems and hiring practices
influence change in teachers’ attitudes and behav-
iour (Simon and Pleschova, 2012).

3. Establish educational development at

the appropriate levels (institutional, regional,
national), which includes the following:

o Establish educational development programmes.
Education can only be enhanced if the quality
of classroom teaching is improved. Excellence
in teaching is a result of improving pedagogic
knowledge and abilities. Simply learning by doing
threatens to entrench traditional practices, which
are no longer adequate in the changing context.
Create educational development units. Through
offering teacher development programmes, edu-
cational development units can systematically
help teachers to enhance their pedagogic abili-
ties. They can provide teachers with efficient and
friendly feedback on teaching and promote shar-
ing of results from research about student learning
among teachers. This way, teachers gain insights
into those aspects of their teaching that need to be
improved. Educational development may be local-
ised at the department, faculty or university level,
yet regional, national and supranational training
opportunities are also advisable, especially through
disciplinary educational development.

Train educational developers. When new educa-
tional development programmes and units are
created, finding qualified staff is one of the key
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challenges. Here, cooperation with colleagues from
institutions with established educational develop-
ment practice is essential.

4. Strengthen the identity of academics

as teachers around the concept of ‘teacher-

researchers’.

Although the emphasis may be on either teaching

or research for academic staff, academics should be

encouraged to engage in both, as there is a symbiotic
relationship between them. As part of this,

e Recognise teaching excellence in hiring and promo-
tion decisions. We can expect most academics to
invest in teaching only if such investment is val-
ued in the profession. To be hired or promoted,
academics who teach should demonstrate quali-
fication both as researchers and as teachers. The
mutual recognition of acquired teaching qualifica-
tions and skills across states and higher education
institutions is also desirable.

e Recognise research on teaching and learning as
research activity. Researching teaching and learn-
ing issues involves similar methodological and
research expertise to subject-based research.
Therefore, it should be considered as a legitimate
research activity.

o Integrate educational development into the exist-
ing academic workload. Participation in teacher
development should be included among the
responsibilities of the academic staff without cre-

ating any further workload. Otherwise teaching
and research responsibilities could be antagonised
and the efforts to improve education could fail.

5. Provide funding.

We advocate substantial long-term funding for
teaching-related projects. We also recommend that
funding opportunities be available at multiple lev-
els (institutional, state, European). If no additional
funding is available, then some of the existing
research funding should be allocated for this pur-
pose.

6. Establish a European forum.

In order to facilitate the implementation of these
recommendations at the departmental, university,
national and European level, we propose establishing
a new forum. This forum should create incentives
and harness already existing expertise while involv-
ing a greater number of countries and institutions
in teaching-related issues. Such a European forum,
focusing solely on the issues concerning European
higher education and responding specifically to
European contexts, does not exist currently.

An already existing organisation, such as the
European University Association (EUA), could
provide the necessary institutional and financial
support for the forum.

© iStock



Proposed responsibilities of the
new European forum for higher
education teacher development

e Stimulate discussion.

It should be a place where professors, educational
developers and higher education managers could
discuss issues related to classroom teaching and
educational development. An annual “SoTL-Eu-
rope” conference, and regular workshops could be
particularly useful to this end.

¢ Pool resources and provide expertise.

We propose that a European-level effort be based
on matching existing expertise with local needs. To
achieve this, maintaining a database on expertise
relating to educational development would be es-
sential. Additionally, the capacity to respond to lo-
cal (national or institutional) needs by matching in-
stitutions and states with experts in the requested
issues relating to teaching and learning is neces-
sary.

e Utilise existing efforts and capacities.

This new forum would work with and through na-
tional institutions, teaching and learning organisa-
tions where they exist, and national and European
disciplinary organisations.

¢ Facilitate cross-national mentoring
programmes.

The forum should provide the capacity to match in-
stitutions or individuals for cross-national mentor-
ing programmes.

e Administer and award funding

for teaching projects.

Funding should be provided on multiple levels and

for a selected number of varied projects. As part of

this, the forum should:

— encourage teaching consortiums for semester or
year-long exchange programmes for educational
developers and teachers and for other joint teach-
ing-related initiatives,

—stimulate individual efforts by providing small
funds for teaching innovations and evidence-
based educational development, in particular for
teachers who have difficulty getting funding else-
where,

—allocate funding to the regular evaluation of im-
pact of educational development programmes
and their redesign,

— promote projects based on the forum’s expertise
and capacities, such as mentoring projects.
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ESF Exploratory Workshop

‘The Impact of Training for Teachers in Higher Education’

Bratislava (Slovak Republic), 18-20 March 2010
Programme

Day 1: Thursday 18 March 2010

The scope and impact of existing training
programmes - an international survey:
Goals, content, participation and participants’
motivation, subject-specific vs. interdisciplinary
training, results and effects

14:00
Welcome address, purpose of workshop:
G. Pleschova

14:15

Presentation of the European Science Foundation
(ESF): B. Kiss, ESF Standing Committee for Social
Sciences (SCSS)

Session 1:

Approaches to training in European Higher

Education. National and international model

Purpose of the session: To find out

1) what type of teacher training currently exists
internationally (especially in Europe), and to
what extent is such training research-based or
“evidence-driven”

2) what evidence exists for the effectiveness
of such programmes

3) what methods might be used to establish or
investigate programme effectiveness — e.g.
their effects on teacher attitudes and teaching
practices, on teacher effectiveness, and on
student learning

Chair: ]J. Murphy

Record-keeper: J. Renc-Roe

14:30

The influence of courses in university pedagogy at the
University of Helsinki on educators ‘teaching and
students’ learning. 2001-2009 experience: A. Nevgi

14:50

Academic practice workshops at the European
University Institute as a part of Max Weber
Programme. Evidence from the praxis: A. Frijdal

15:10

The design and effectiveness of CEU (Central
European University) approach to teacher training-
two models of practice: J. Renc-Roe

15:30

From beginning teachers to educational leaders:
Tensions and possibilities in educational development
from a career stage perspective: K. Quinlan

(Oxford University)

15:50
Break

16:10

‘Fit-for-purpose’ Designing and running an accredited
CPD (Continuing Professional Development) route

at University of Ulster to meet institutional and staff
needs: S. Maguire

16:30

Two education development strategies: A Problem-
based learning module and academic writers’ retreats
at University College Dublin: T. Barrett

16:50

The effects of different forms of educational courses on
university teachers’ teaching practice at the University
of Tartu: M. Karm

17:10

Discussion resulting in a critical evaluation of the
impact of existing programmes on participants’
teaching and their students’ learning

18:45
Dinner

Day 2: Friday 19 March 2010

Effectiveness of training:
Impact on curriculum, on teacher effectiveness,
on student learning

Morning session:

Designing an effective teacher training
programme

Purpose of the session: Determining what
requirements should a teacher-training programmes
live up to discussing systemic effects of pedagogic
training

Chair: Ch. Knapper

Record-keeper: E. Simon

8:40

The proof of the pudding: to make teachers actually
change something to improve their own teaching
practice: P. Lauvas (University of Oslo)

9:00

The impact of the integration and internationalisation
of HE systems on teaching and learning:

E. Berndtson (University of Helsinki)

9:20

Eastern European Transformations in Academic
Identity and Practice — the Internationalisation
factor: J. Renc-Roe (Central European University)
9:40

Break
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ESF Exploratory Workshop

‘The Impact of Training for Teachers in Higher Education’

10:00

High quality learner-centred teaching, teamwork and
aligned assessment. An opportunity for the students to
become democratically engaged in learning:

D. Jacques (Oxford Brookes University)

10:20

Systemic effect of pedagogic training: T. Roxa
(Lund University)

10:40

Discussion resulting in suggesting a model strategy
for teacher development in HE

12:00
Lunch

Afternoon session: two parallel tracks

Track 1:

Measuring the impact of teacher development.
Critical appraisal of existing methods

Purpose of the track: Critical assessment of
existing methods for measuring the effects of staff
development (SWOT analysis)

Chair: K. Quinlan
Record-keeper: J. Renc-Roe

13:40

Incorporating research on learning into teacher
training programmes: Ch. Knapper (Queen’s
University)

14:00

Accredited programmes in teaching and learning in
higher education — some Irish perspectives on measuring
impact: J. Murphy (University College Cork)

14:20
New lecturers’ views of assessment: L. Norton
(Hope University)

14:40

Quantitative and qualitative methods in examining
the impact of teacher development: K. Triggwell
(University of Sydney)

15:00
Break

15:20

Surveying self-efficacy of teachers using ATI
questionnaire and interviews with educators:
A. Nevgi (University of Helsinki)

15:40

Discussion resulting in SWOT analysis of existing
methods measuring the effects of educational
development

Brainstorming about possible research projects

Track 2:

Role of IT in stimulating teachers’ engagement

and efficiency of teaching

Purpose of the track: to answer following questions:

1) To what extent might training, teaching
and learning reflect the increasing variety of
technologies students use in their daily lives,
from I-pods to mobile phones?

2) How do teachers react to contemporary
requirements and/or new possibilities offered by
the introduction of advanced technology into
the classroom?

3) Are teachers sufficiently equipped with IT skills?
How might the introduction of technologies
stimulate or detract from teachers’ engagement
and confidence in increased efficiency of
teaching?

Chair: Ch. Rabl
Record-keeper: V. Davies

14:00

Bridging the Gap: developing academic staffin
Technology-enhanced Learning (TEL):

V. Davies (University of Ulster)

14:20

Using Social Media to Enhance Student Learning
in Political Science: C. Goldsmith (De Montfort
University Leicester)

14:40

Advantages and weaknesses of ITCs in teaching
and learning: S. LaBranche (Institute of Political
Science Grenoble)

15:00
Break

15:20

Media Zoo as a Catalyst for Institutional Change:
Introducing Learning Technologies to Teaching Staff
at the University of Leicester: S. Kear — via Adobe
(University of Leicester) https://connect.le.ac.uk/
mediazoo/

15:40

Discussion resulting in concluding how the
introduction of IT can stimulate or detract from
teachers’ engagement and confidence in increased
efficiency of teaching

17:00

Preparing draft proposal to be discussed next day
(convenors)

19:00

Dinner



ESF Exploratory Workshop

‘The Impact of Training for Teachers in Higher Education’

Day 3: Saturday 20 March 2010

Future directions: What makes teachers in
HE to develop, what is the impact of teacher
training

Format: Debate aimed at preparing research
proposal(s), later work in groups if more than one
research project is to be prepared

Chair: G. Pleschova
Record-keeper: E. Simon

Session 1

Scientific objectives of the research project,
project methodology

Purpose of the session:

To elaborate a collaborative research initiative
that will focus on evaluating the impact of teacher
training on student learning with a stress on
methodology

8:30

Presentation of draft proposal

9:00

Discussion

10:30

Break

Session 2:

Involved institutions and researchers,
resources and research environment
10:50

Discussion

13:00

Lunch

14:30

Concluding remarks

Participants

e Gabriela Pleschovd, Eurea, Slovak Republic
(Convenor)

e Eszter Simon, Slovak Academy of
Sciences / University of Szeged (Co-convenor)

e Joanna Renc-Roe, Central European University,
Hungary (Co-convenor)

o Terry Barrett, University College Dublin, Ireland

o Erkki Berndtson, University of Helsinki, Finland

o Vicky Davies, University of Ulster, United Kingdom

o Andreas Frijdal, European University Institute,
Italy

e Chris Goldsmith, De Montfort University,
United Kingdom

o David Jaques, Oxford Brookes University,
United Kingdom

o Mari Karm, University of Tartu, Estonia

e Balasz Kiss, European Science Foundation, France
(ESF Representative)

o Christopher Knapper, Queen’s University, Canada

o Stéphane Labranche, Pierre-Mendés-France
University, France

e Per Lauvas, University of Oslo, Norway

o Sarah Maguire, University of Ulster,
United Kingdom

o Jennifer Murphy, University College Cork, Ireland

 Anne Nevgi, University of Helsinki, Finland

e Lin Norton, Liverpool Hope University,
United Kingdom

o Christine Rabl, University of Vienna, Austria

o Torgny Roxa, Lund University, Sweden

o Ursula Szaboova, Slovak Academy of Sciences,
Slovakia (Local Organiser)

o Keith Trigwell, University of Sydney, Australia
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Designing and organizing
blended course
Stefan Stenbom, stkn@kth.se
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Dr. Stefan Stenbom

Lecturer in Online and Blended Learning
Owner of the E-learning portfolio at KTH

Teach courses in online and blended for
teachers in K-12 and higher education.
Director of Studies in the Technology for
Learning unit.

Master of Science, Engineering & Education
Ph.D. about online learning






MathCoach

e Started in 2009.

 Open 5 pm - 8 pm every Monday to Thursday during
semesters.

» Coachees range from sixth to ninth year of compulsory
school, and upper secondary school (aged 12-19).

» Coaches are enrolled from KTH, Stockholm university,
LinkOping university and University of Gothenburg.



All transcripts are archived

34 000 conversations
Average 40 minutes per conversation



What is your experience of online and blended learning?




RATIONALE

The opportunities opened
up by e-learning
technologies have been
incorporated, and the
virtual campus is as
important as its physical
equivalent.




RATIONALE

The generation that is now looking to
higher education have grown up with
the Internet as a natural part of life,
and there are rapid developments in
e-learning. Consequences for
universities who do not respond to
this development may be significant.

Overall objective

* E-learning to be an integral part of
kth educational programmes.




KTH DEFINITION

E-learning is defined as teaching
with the support of technology.
This includes using the Internet
for learning activities,
assessment, and systems used
for educational administration
used by teachers.



How does our rational relate to yours?




Constructive alignment




Constructive alignment

Learning
outcomes

What should the
students be able to
doasa resul of

Assessment

What should the
( > students do in order
to prove that they
have reached the
learning outcomes?




Examples

Activities Assessment
Face-to-face |+ Attend a Lecture *  Written examination

* Participate in a seminar *  Oral examination

* Read a Book * Home exam

* Perform a Laboration * Clickers.

*  Solve problems from old exams. +  Self reflecting journal.

+ Participate in a tutoring sessions

Online * Watch a video lecture + Digital written examination
+ Attend a webinar *  Online quizzes
* Read an e-book. *  Online assignments
*  Perform a virtual or remote + Self reflecting blog

Laboration




Blended Learning

. . . organic integration of thoughtfully selected and
complementary face-to-face and online approaches and
technologies.

.. . an opportunity to fundamentally redesign how we
approach teaching and learning in ways that higher education
institutions may benefit from increased effectiveness,
convenience and efficiency.

(Garrison & Vaughan, 2008)



Blended learning environment

A learning environment expanded to also include
 Information
« Communication

 Administration

Supported by digital technology.




Learning activities

Online activities

Face-to-face activities




Online activities




Learning activities

My activities

Online activities




Assessment

My assessment

Online assessment

Face-to-face assessment




Time and Place

Same location

Difference location

Same time

Face-to-face

Synchronous online learning

Different time

Asynchronous online learning




Figure by Tony Bates licensed under CC BY-NC 4.0




Online

(80+% of the content delivered online):

A course where most or all of the content is delivered online.
Typically have no face-to-face meetings.



Blended

(30 to 79% of the content delivered online):

A course that blends online and face-to-face delivery.
Substantial proportion of the content is delivered online,
typically uses online discussions, and typically has a reduced
number of face-to-face meetings.



Traditional / Web-facilitated

(0 to 29% of the content delivered online):

A course that uses little or no online technology - content is
delivered in writing or orally, or uses web-based technology to
facilitate what is essentially a face-to-face course. Examples
of this might be posting the syllabus or list of assignments on
a web page or to a course management system.



What is your view on online vs. blended vs. face-to-face?




Collaborative (Social) — Constructivist






A community is a social unit of any size that
shares common values.

An inquiry is any process that has the aim of
augmenting knowledge, resolving doubt, or
solving a problem.



A community of inquiry is
broadly defined as any group of
iIndividuals involved in a process
of empirical or conceptual inquiry
into problematic situations.



Community of inquiry 2013-05-11 10-24 (&) ccBy-sa3.0
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The Practical Inquiry Model




Cognitive Presence

Cognitive Presence is the extent to which learners are able to
construct and confirm meaning through sustained reflection
and discourse (Garrison, Anderson, & Archer, 2001).

Triggering : _ :
Exploration Integration




Teaching Presence

Teaching Presence is the design, facilitation, and direction of
cognitive and social processes for the purpose of realizing
personally meaningful and educationally worthwhile learning
outcomes (Anderson, Rourke, Garrison, & Archer, 2001).

Design & Facilitating Direct
Organization Discourse Instruction




Social Presence

Social presence is “the ability of participants to identify with
the community (e.g., course of study), communicate
purposefully in a trusting environment, and develop inter-
personal relationships by way of projecting their individual
personalities.” (Garrison, 2009)

Personal/ Open Group
Affective Communication Cohesion




Research methods for analysis

 Transcript coding
« Standardized survey



Transcript coding




KTH
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Standardized survey

Community of Inquiry Survey Instrument (draft v14)

Teaching Presence

Design & Organization

1. The instructor clearly communicated important course topics.
2. The instructor clearly communicated important course goals.

3. The instructor provided clear instructions on how to participate in course learning activities.

4. The instructor clearly communicated important due dates/time frames for learning activities.

Factilitation
3. The instructor was helpful in identifying areas of agreement and disagreement on course topics
that helped me to learn.

6. The instructor was helpful in guiding the class towards understanding course topics in a way that
helped me clarify my thinking.

7. The instructor helped to keep course participants engaged and participating in productive
dialogue.

& The instructor helped keep the course participants on task in a way that helped me to learn.

9. The instructor encouraged course participants to explore new concepts in this course.

10. Instructor actions reinforced the development of a sense of community among course
participants.

Direct Instruction

11. The instructor helped to focus discussion on relevant issues in a way that helped me to learn.

12. The instructor provided feedback that helped me understand my strengths and weaknesses.

13. The instructor provided feedback in a timely fashion.



“KTH
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Think of this week as a course



Constructive Alignment




What do you want your students to know
when they have finished your module (e.qg.
key learning outcomes — knowledge, skills
and attitudes)?



Constructive Alignment




Examples

Activities Assessment
Face-to-face |+ Attend a Lecture *  Written examination

* Participate in a seminar *  Oral examination

* Read a Book * Home exam

* Perform a Laboration * Clickers.

*  Solve problems from old exams. +  Self reflecting journal.

+ Participate in a tutoring sessions

Online * Watch a video lecture + Digital written examination
+ Attend a webinar *  Online quizzes
* Read an e-book. *  Online assignments
*  Perform a virtual or remote + Self reflecting blog

Laboration




Assessment Triad Approach
Self-Reflection

Clickers

Online quizzes

Wikis
Blogs

Assignments

Portfolios
Peer Feedback Teacher/Computer/Expert Feedback



How will you and your students know if
they have achieved these learning
outcomes (e.g. opportunities for self, peer,
and instructor assessment)?



Constructive Alignment




Examples

Activities Assessment
Face-to-face |+ Attend a Lecture *  Written examination

* Participate in a seminar *  Oral examination

* Read a Book * Home exam

* Perform a Laboration * Clickers.

*  Solve problems from old exams. +  Self reflecting journal.

+ Participate in a tutoring sessions

Online * Watch a video lecture + Digital written examination
+ Attend a webinar *  Online quizzes
* Read an e-book. *  Online assignments
*  Perform a virtual or remote + Self reflecting blog

Laboration




Activity structure

Synchronous

Asynchronous learning activity Asynchronous
learning activity (Face-to-face learning activity
or online)
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A A CONCEIVE DESIGN IMPLEMENT OPERATE

The CDIO approach

for engineering education development

Kristina Edstrém
KTH Royal Institute of Technology, Stockholm, Sweden

Kristina Edstrom ingenjfiren

Engineer & Educational developer =
= M. Sc. in Engineering, Chalmers

= Associate Professor in Engineering Education Development at KTH Royal
Institute of Technology, Stockholm, Sweden

700 participants in the 7.5 ECTS course Teaching and Learning in Higher
Education, customized for KTH faculty, 2004-2012

Director of Educational Development at Skolkovo Institute of Science and
Technology, Moscow, 2012-2013

Strategic educational development,
national and international

= CDIO Initiative for reform of engineering education since 2001
= SEFI Administrative Council, 2010-2013

B AL COMCUIVE DESIGN IMPLEMENT OPERATE
Research

= PhD defense December 13, 2017

Editor-in-Chief of the European Journal of Engineering Education from 2018
Crawley, E.F., Malmqvist, J., Ostlund, S., Brodeur, D.R., and Edstrém, K.
(2014) Rethinking Engineering Education: The CDIO Approach, 2nd ed.,
Springer Verlag

Edstrom, K., & Kolmos, A. (2014). PBL and CDIO: complementary models for
engineering education development. European Journal of Engineering
Education, 39(5), 539-555

Edstrém, K. (2008) Doing course evaluation as if learning matters most, Higher
Education Research & Development, 27:2, 95 — 106
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“If you want to learn about a
system, try to change it”

(after Le Chatelier’s principle)

What is CDIO?

1. An idea of what engineering students
should learn and why

“Engineers who can engineer”

S\,

2 cdio

‘ A L CONCEIVE DESIGN IMPLEMENT OPERATE
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Stakeholder perspectives

External Employers Students Internal
(caré mainly about (care about both

re;(ults) process and results)

\\§ociety Faculty

Engineering~
Education

An education about An education in
technology engineering

Conceive: customer needs, technology,
enterprise strategy, regulations; and
conceptual, technical, and business
plans

Design: plans, drawings, and algorithms
that describe what will be implemented

Implement: transformation of the design
into the product, process, or system,
including manufacturing, coding, testing
and validation

\ N

Operate: the implemented product or
NECESSARY BUT process delivering the intended value,
NOT SUFFICIENT including maintaining, evolving and

retiring the system

2017-10-16



Disciplinary theory
applied to
“problem-solving”

7, | NECESSARY BUT
NOT SUFFICIENT

Theory and judgement
applied to real problems

= Cross disciplinary boundaries

= Sit in contexts with societal and
business aspects

= Complex, ill-defined and contain
tensions

= Need interpretations and
estimations (‘one right answer’ are
exceptions)

= Require systems view

Jonassen, D., Strobel, J., & Lee, C. B. (2006). Everyday problem solving in engineering:
Lessons for engineering educators. Journal of Engineering Education, 95(2), 139.

Individual approach

NECESSARY BUT
NOT SUFFICIENT

Communicative and
collaborative approach

= Crucial for all engineering work
processes

= Much more than working in project
teams with well-defined tasks

= Engineering is a social activity involving
customers, suppliers, colleagues,
citizens, authorities, competitors

= Networking within and across
organizational boundaries, over time, in
a globalised world

2017-10-16



CDIO Standard 1: The context
Educating for the context of engineering

Education set in Educate for the context
Engineering science of Engineering

CDIO Standard 1 — The context
Adoption of the principle that product, process,
and system lifecycle development and
deployment — Conceiving, Designing,
Implementing and Operating — are the context
for engineering education.

Engineers who
can engineer!

NECESSARY BUT
NOT SUFFICIENT

But what if we do ask faculty?

Employers

Society ‘

Engineering{\
Education

2017-10-16



Deeper working knowledge of disciplinary
fundamentals

didn’t
”get it”

"got it”

= Functional knowledge

= Not just reproduction of
known solutions to
known problems

= Conceptual
understanding

= Being able to explain
what they do and why

passed exam failed exam

See for instance Mazur, E. (1997) Peer Instruction, and Kember & McNaught (2007) Enhancing University Teaching.

Quality of student learning
— Feisel-Schmitz Technical Taxonomy

Judge To be able to critically evaluate multiple solutions and
select an optimum solution

Solve Characterize, analyze, and synthesize to model a
system (provide appropriate assumptions)

Explain Be able to state the process/outcome/concept in their
own words

Compute Follow rules and procedures
(substitute quantities correctly into equations and arrive
at a correct result, "plug & chug”)

Define State the definition of the concept or describe in a
qualitative or quantitative manner

[Feisel, L.D., Teaching Students to Continue Their Education, Proceedings of the Frontiers in Education Conference, 1986.]

2017-10-16



The SOLO taxonomy

— more useful classifications
= =i | 4
L v

R

Prestructural  Unistructural

Multistructural Relational

Extended Abstract

[Biggs and Collis, 1982; Image by Pam Hook]

Investigate — Plan — Design — Construct — Operate and
maintain

Adapting CDIO to Civil Engineering:

Martin Nilsson
Luled University of Technology

Kristina Edstréom

Catrin Edelbro
Lulea University of Technology
KTH Royal Institute of Technology

2017-10-16
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What is CDIO?

2. A methodology for engineering education
reform

The 12 CDIO Standards

d A L CONCEIVE DESIGN IMPLEMENT OPERATE

success

IS never inherent in a method,;
it always depends on

good implementation.




The educational development process is the working definition of CDIO:

The CDIO Standards

Context:
= Recognise that we educate for the practice of engineering [1]

Curriculum development:

= Formulate explicit program learning outcomes (including engineering skills) in
dialogue with stakeholders [2]

= Map out responsibilities to courses — negotiate intended learning outcomes [3]

= Evaluation and continuous programme improvement [12]

Course development, discipline-led and
project-based learning experiences:
= Introduction to engineering [4]

= Design-implement experiences and workspaces [5, 6] e
= Integrated learning experiences [7] Eemmkmg
* Active and experiential learning [8] ngineering

Learning assessment [11] Education
The h

Faculty development
= Engineering skills [9]
= Skills in teaching & learning , and assessment [10]

Crawley, et al (2007, 2014) Rethinking Engineering
Education: The CDIO Approach, Springer.

CDIO Standard 2: Learning Outcomes
Recognising the dual nature of learning

Understanding Professional
of technical and engineering
fundamentals skills

CDIO Standard 2 — Learning Outcomes

Specific, detailed learning outcomes for personal
and interpersonal skills, and product, process,
and system building skills, as well as disciplinary
knowledge, consistent with program goals and
validated by program stakeholders.

2017-10-16



The CDIO Syllabus
Support in formulating learning outcomes

Each institution formulates program goals considering their own
stakeholder needs, national and institutional context, level and scope of
programs, subject area, etc

The CDIO Syllabus

= s not prescriptive (not a CDIO Standard)

= s offered as an instrument for specifying local
program goals by selecting topics and making
appropriate additions in dialogue with
stakeholders

= lists and categorises desired qualities of
engineering graduates

= is based on stakeholder input and validation

* Crawley, E. F. 2001. The CDIO Syllabus: A Statement of Goals for Undergraduate Engineering Education: see
www.cdio.org/framework-benefits/cdio-syllabus-report

« for version 2.0, see Crawley, Malmqvist, Lucas, and Brodeur. 2011. “The CDIO Syllabus v2.0. An Updated Statement
of Goals for Engineering Education.” Proceedings of the 7th International CDIO Conference

The strategy of CDIO is
integrated learning
of knowledge and skills -

2017-10-16
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Standard 3 — Integrated curriculum
Integrating the two learning processes

S
==

Acquisition of technical knowledge

+ 4%

Development of engineering skills

The CDIO strategy is the
integrated curriculum

where knowledge & skills
give each other meaning!

CDIO Standard 3 - Integrated Curriculum
A curriculum designed with mutually
supporting disciplinary courses, with an
explicit plan to integrate personal,
interpersonal, and product, process, and
system building skills.

Every learning experience sets
a balance and relationship

=l

Discipline-led learning

= Well-structured knowledge base

= Evidence/theory, Model/reality

= Methods to further the knowledge frontier

CONNECTING WITH PROBLEM/
PRACTICE

» Deep working understanding = ability to
apply

» Seeing the knowledge through the lens of
problems, interconnecting the disciplines

Integrating skills, e.g. communication and
collaboration

Y

Problem/practice-led

learning

= Integration and application, synthesis

= Open-ended problems, ambiguity, trade-
offs

= Context

= Professional work processes

= "Creating that which has never been”

CONNECTING WITH DISCIPLINARY
KNOWLEDGE

» Discovering how the disciplinary
knowledge is useful

» Reinforcing disciplinary understanding
» Motivational context

2017-10-16
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Systematic assignment of program learning objectives
to courses - negotiating the contribution

Development routes (schematic)
Year 1 Icr:) rswﬂw@ Mathematics |
; ; Numerical
r&ll\wlcs Il > A
Year 2 Memu\ EP oduct
chanics deve
Thefmb6dynamics Wm Soun
|
Year 3 Control Theory | ElegtffcalNgng. | Statistics Signal
Magalysis
Oral Written N Project Teamwork
communication communication | management

Example: Communication skills in

Lightweight design

Communication in lightweight design means being able to
= Use the technical concepts comfortably
= Discuss a problem of different levels

= Determine what factors are relevant to the situation
= Argue for, or against, conceptual ideas and solutions

= Develop ideas through discussion and collaborative sketching

= Explain technical matters to different audiences
= Show confidence in expressing oneself within the field

The skills are embedded in, and inseparable from, students’
application of technical knowledge.

The same interpretation should be made for teamwork, problem
solving, professional ethics, and other engineering skills.

”It’s about educating engineers who can actually engineer!”

2017-10-16
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What does communication skills mean in the
specific professional role or subject area?

[Barrie 2004]

Engineering skills - implications

It’s not about ”soft skills”

Personal, interpersonal, product, process, and system building skills are intrinsic to
engineering and we should recognise them as engineering skills.

It’ s not about “adding more content”

Students must be given opportunities to develop communication skills, teamwork skills,
etc. This is best achieved through practicing, reflecting, giving and receiving feedback
(rather than lecturing on psychological and social theory).

It’ s not about “wasting credits”

When students practice engineering skills they apply and express their technical
knowledge. As they expose their understanding among peers, doing well will also matter
more to them. Students will develop deeper working knowledge.

It’ s not about appending “skills modules”

Personal, interpersonal, product, process, and system building skills must be practiced
and assessed in the technical context, it cannot be done separately.

2017-10-16
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Place in Faculty perception of generic skills and attributes

curriculum

Integral They are integral to disciplinary knowledge, infusing and
ENABLING scholarly learning and knowledge.

Application |They let students make use of or apply disciplinary knowledge,
thus potentially changing and TRANSFORMING disciplinary
knowledge through its application. Skills are closely related to,
and parallel, discipline learning outcomes.

Associated They are useful additional skills that COMPLEMENT or round out
discipline knowledge.They are part of the university syllabus but
separate and secondary to discipline knowledge.

Not part of They are necessary basic PRECURSOR skills and abilities. We

curriculum may need remedial teaching of such skills at university.

Barrie, S. (2004) A research-based approach to generic graduate attributes policy, Higher Education Research and Development. 23 (3), 261-275

PROGRESSION

2017-10-16
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Enhancing progression through the
curriculum

THE BLACK-BOX EXERCISE

OUTPUT:
Contribution to final

learning outcomes
INPU.T' Course — |nput to later course
Previous ——

knowledge (CIE QI — > Input to later course
and skills — Input to later course

All faculty formulate their course only as input/output:

Input: “When students come to my course | want them to be
able to...”

Output: “When students leave my course they will be able to...
because | think this is necessary input for course X...”

Black-box exercise

All courses are presented through input and output only:

= Enables efficient discussions

= Makes connections visible (as well as lack thereof)
= Gives all faculty an overview of the program

= Serves as a basis for improving coordination

= Use for adjusting intentions in planning phase

= Use for checking existing programs

During the discussions:

= Document which course takes
responsibility for what learning
outcomes

= |dentify redundancies or gaps
= Check chronological order

= Is it easy for the students to make the
connections between courses?

2017-10-16
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™ Exercise for faculty:

» What important couplings
between courses are already
there and should be kept?

» What important couplings
between courses should be
natural and obvious?

© yarn by VickeVira

Dimensions of progression

Subject content
Personal, professional and engineering skills

Theoretical maturity — not just "more” theory,

but to make connections and apply
(integration, synthesis & modelling)

Understanding context
(“real” problems, sustainable development, ethics,
etc)

Selecting and applying methods,
understanding limitations

Professional “eye” and language
(see and interpret situations, discuss with others
and relate to knowledge)

Academic writing, professional writing

Personal development
(feedback, reflection, etc)

View on knowledge (not just black and white)

Degree of independence as a learner
(pedagogical red threads)

Course Design for Integrated Learning

2017-10-16
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Learning
outcomes are
the basis for
course design

Formulating

intended
learning

outcomes

Constructive
alignment
_— .. [Biggs]
Designing/ Designing
activities | assessment
What work is appropriate for the How should the students

students to do, to reach the
learning outcomes?

What should the students be
able to do as a result
of the course?

demonstrate that they fulfil the
learning outcomes?

Constructive

alignment - applied / Formulating
intended
learning

outcomes

Designing/ Designing

What work is appropriate for the
students to do, to reach the
learning outcomes?

What should the students be
able to do as a result
of the course?

activities | assessment

How should the students
demonstrate that they fulfil the
learning outcomes?

2017-10-16
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Constructive

alignment - applied / Formulating

intended
learning

REAL

Designing
activities

What work is appropriate for the
students to do, to reach the
learning outcomes?

outcomes

Designing |
assessment

What should the students be
able to do as a result
of the course?

How should the students
demonstrate that they fulfil the
learning outcomes?

Constructive

alignment - applied / Formulating

CDIO Standard 7 — Integrated
Learning Experiences
Integrated learning experiences !

that lead to the acquisition of
disciplinary knowledge, as well as

personal and interpersonal skills, A
and duct d syst Yauy

d product, process, and system | g =<
building skills.

intendeb‘«

.-
learning'g
outcomes

e A :
Designing/ Designing
activities | assessment

What should the students be
able to do as a result
of the course?

vA g

CDIO Standard 8 — Active Learning
Teaching and learning based on active and
experiential learning methods

CDIO Standard 11 - Learning
Assessment

Assessment of student learning in
personal and interpersonal skills,
and product, process, and system
building skills, as well as in

disciplinary knowledge.

2017-10-16
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Our curriculum system has 2 logical links

The strength of the chain — the extent to which graduates
will actually meet the program learning objectives — hinges
on:

» the connection between courses and programs
that the sum of course learning objectives actually
equals the program objectives,

and

» the constructive alignment
that each course actually teaches and assesses
students according to its learning objectives.

Degree requirements

Program learning
objectives

Course
learning
objectives

Learning
activities

2017-10-16
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Anyone can improve a course
if it means that the teacher
works 100 hours more

That is not a valid solution...

This is about how to get
better student learning
from the same (finite)
teaching resources

CDIO Standard 10 -- Enhancement of
Faculty Teaching Competence

Actions that enhance faculty competence in
providing integrated learning experiences, in
using active experiential learning methods,
and in assessing student learning.

Examples are illustrations of principles

A specific

will illustrate
example

\

generic to
principles Inspire

applications
- of many
different kinds.

20



Educational development strategies

Improving discipline-led learning

= Improving the quality of understanding

= Knowledge prepared for use: seeing
the knowledge through the lense of
problems

= Ability to communicate and collaborate

= |Interconnecting the disciplines

Improving problem/practice-based
learning

= Adding problem/practice-based learning
experiences

- Early engineering experience

- Asequence of Design-Implement
Experiences

= Improving reflection and learning
= Improving cost-effectiveness of teaching

A course in Basic Materials Science

= Standard lecture based course

= Focus on disciplinary knowledge (“content”)

Materials Sclence
and Engineering

Hypoeutectoid steel was
quenched from austenite to
martensite which was
tempered, spheroidized and
hardened by dislocation
pinning..

[Professor Maria Knutson Wedel, Chalmers]

2017-10-16
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A course in Basic Materials Science

Two ways of seeing materials science

From the inside - out
“Materials engineers distinguish
themselves from mechanical engineers by
their focus on the internal structure and
processing of materials, specifically at the
micro- and nano-scale.”

Flemings & Cahn

Manufacturing,
processing

Structure

From the outside - in
“Materials have a supportive role of
materializing the design. The
performance is of primary concern,
followed by considerations of related
materials properties....”

Ostberg

Performance

Manufacturing Material

[Professor Maria Knutson Wedel, Chalmers]

A course in Basic Materials Science

Implications |

[r—
]
oo

(nagrrg Cosgpoy

- formulating intended learning outcomes

Old learning objectives
(the disciplinary knowledge in itself)

...describe crystal structures of
some metals...

..interpret phase diagrams...

...explain hardening
mechanisms...

...describe heat treatments...

New learning objectives
(performances of understanding)

...select materials based on
considerations for functionality
and sustainability

...explain how to optimize
material dependent processes (eg
casting, forming, joining)

...discuss challenges and trade-
offs when (new) materials are
developed

...devise how to minimise failure
in service (corrosion, creep,
fractured welds)

[Professor Maria Knutson Wedel, Chalmers]

2017-10-16
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A course in Basic Materials Science

Implications I A

. . o oy (e s
- design of learning activities SE
Still lectures and still the same book, but And...
framed differently: = Study visit in industry,
= from product to atoms assessed by written
= focus on engineering problems reflection

7 7 = Material selection class (CES)

= Active lecturing: buzz groups,
quizzes

= Test yourself on the web

= Students developed
animations to visualize

[Professor Maria Knutson Wedel, Chalmers]

A course in Basic Materials Science

Implications Il iy

- design of assessment

2011:
New type of exam, aimed at deeper working understanding
= More open-ended questions - many solutions possible, the quality of
reasoning is assessed
= Interconnected knowledge — several aspects need to be integrated

» Very good results on the exam but some students were scared and there were many
questions beforehand...

2012:
Added formative midterm exam, with peer assessment
= Communicates expectations on the required level and nature of
understanding (Feedback / Feed forward)
= Generates appropriate learning activity
= Early engagement in the basics of the course (a basis for further learning)

[Professor Maria Knutson Wedel, Chalmers]

2017-10-16
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Educational development strategies

In disciplinary courses In problem/practice-based

= Improving the quality of understanding courses
P J q ¥ = Adding problem/practice-based learning
= Knowledge prepared for use: seeing the experiences
knowledge through the lense of problems - Early engineering experience

- A sequence of Design-Implement
Experiences

= Improving reflection and learning

= Improving cost-effectiveness of
teaching

= Ability to communicate and collaborate
= Interconnecting the disciplines

Design-Implement Experiences

student teams design and implement actual products, processes, or systems

= Projects take different forms in various

engineering fields CDIO Standard 5 - Design-

= The essential aim is to learn through near- Implement Experiences
authentic engineering tasks, working in | A curriculum that includes two or
. ) . more design-implement experiences,
modes resembling professional practice including one at a basic level and one

at an advanced level.

= Progression in several dimensions
»engineering knowledge (breadth and depth)
»size of student teams
»length of project

»increasingly complex and
open-ended problems

»>tensions, contextual factors
»student and facilitator roles

2017-10-16
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Learning in Design-Implement Experiences

= The purpose is not to build things,
but to learn from building things

= jtis key that students bring their designs and solutions to an
operationally testable state.

= To turn practical experiences into learning, students are
continuously guided through reflection and feedback exercises
supporting them to evaluate their work and identify potential
improvement of results and processes.

= Assessment and grading should reflect the quality of attained
learning outcomes, rather than the product performance in itself

The educational development process is the working definition of CDIO:

The CDIO Standards

Context:
= Recognise that we educate for the practice of engineering [1]

Curriculum development:

= Formulate explicit program learning outcomes (including engineering skills) in
dialogue with stakeholders [2]

= Map out responsibilities to courses — negotiate intended learning outcomes [3]

= Evaluation and continuous programme improvement [12]

Course development, discipline-led and

project-based learning experiences:

= |Introduction to engineering [4] X
= Design-implement experiences and workspaces [5, 6] Rethinkmg
= Integrated learning experiences [7] ; :

= Active and experiential learning [8] Eng'ne,e”ng
* Learning assessment [11] Education

Faculty development
= Engineering skills [9]
= Skills in teaching & learning , and assessment [10]

Crawley, et al (2007, 2014) Rethinking Engineering
Education: The CDIO Approach, Springer.

2017-10-16
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CDIO integrated curriculum development

- the process in a nutshell

= Set program learning outcomes
in dialogue with stakeholders

= Design an integrated curriculum

mapping out responsibilities to courses
— negotiate intended learning outcomes
(both knowledge and engineering skills)

= (Create integrated learning experiences

course development with constructive alignment

v’ mutually supporting subject courses
v  applying active learning methods
v"an introductory course

v"a sequence of design-implement experiences

= Faculty development
v Engineering skills

v'Skills in teaching, learning and assessment

= Evaluation and continuous improvement

What is CDIO?

3. A community to learn together and to share

experience

The CDIO Initiative

‘ A L CONCEIVE DESIGN IMPLEMENT OPERATE

2017-10-16
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CDIO as a community — the CDIO Initiative

= The CDIO Initiative started in 2000 as a project:
Partners: MIT, KTH, Chalmers, Linkoping University

= Soon other institutions expressed an interest in joining,

today more than 125 CDIO Collaborators worldwide

The international CDIO community

North America

= Arizona State University

= California State University, Northridge
= Daniel Webster College

= Duke University

= Ecole Polytechnique de Montréal
= Embry-Riddle Aeronautical University
* LASPAU

Massachusetts Institute of

Naval Postgraduate School (U.S.)
Pennsylvania State University
Queen's University (Canada)
Sheridan College

Stanford University

= United States Naval Academy

= University of Arkansas

= University of Calgary

= University of Colorado

= University of Manitoba

= University of Michigan

= University of Notre Dame

Latin America

= Pontificia Universidad Javeriana

= School of Engineering of Antioquia (EIA)

= UNITEC Laureate International Universities

= Universidad Catélica de la Santisima
Concepcion

= Universidad de Chile

= Universidad de Santiago de Chile

= Universidad del Quindio

= Universidad del Quindio

= Universidad ICESI, Cali

= Universidad Nacional de Colombia, Bogota

Australia

* AAEE

= Chisholm Institute

= Curtin University

= Queensland University of Technology

University of Auckland
University of Sydney
University of the Sunshine Coast

Asia:
= Beijing Institute of Petrochemical Technology
Beijing Jiaotong University

Chengdu University of Information Technology
Chulalongkorn University, Thailand

Dalat University, Vietnam

Dalian Neusoft University of Information

Duy Tan University

Feng Chia University, Taiwan

FPT University, Vietnam

Inje University, Korea

Kanazawa Institute of Technology

Kanazawa Technical College

Mongolian University of Science and Technology
Nanyang Polytechnic

Politeknik Ungku Omar, Malaysia

Rajamangala University of Technology Thanyaburi
(RMUTT)

Shantou University

Singapore Polytechnic

Suzhou Industrial Park Institute of Vocational
Technolo

Taylor's University, School of Engineering

Thu Dau Mot University

Tsinghua University

Universiti Teknologi MARA (UiTM)

Vietnam National University

Yanshan University

Africa
= University of Pretoria
= ESPRIT, Tunisia

UK-Ireland:

= Aston University

= Lancaster University

= Queen's University (Belfast)
= South Eastern Regional College (SERC)
Trinity College Dublin
University of Bristol
University of Chichester
University of Leeds
University of Leicester
University of Limerick
University of Liverpool
University of Strathclyde

urope:
AEEKA Tel Aviv Academic College of Engineering
Astrakhan State University
Bauman Moscow State Technical University
Cherepovets State University
Delft University of Technology
Don State Technical University
Ernst-Abbe-University of Applied Sciences Jena
Gdansk University of Technology
Ghent University
Group T - International University College Leuven
Hague University of Applied Sciences
Helsinki Metropolia University of Applied Sciences
Hochschule Wismar
Instituto Superior de Engenharia do Porto
Israel Institute for Empowering Ingenuity
Kazan Federal University
Lahti University of Applied Sciences
Lapland University of Applied Sciences
Moscow Aviation Institute
Moscow Institute of Physics and Technology
National Research Nuclear University
Novia University of Applied Sciences
Politecnico di Milano
Reykjavik University
RWTH Aachen
Saint Petersburg State University of Aerospace
Instrumentation
Savonia University of Applied Sciences
Technical University of Madrid
Seinajoki University of Applied Sciences
Siberian Federal University
Skolkovo Institute for Science and Technology
Telecom Bretagne
Tomsk Polytechnic University
Tomsk State University of Control Systems and
Radioelectronics (TUSUR)
Turku University of Applied Sciences
Universitat Politécnica de Catalunya
University of Turku
TU Madrid
Ural Federal University
Vilniaus Kolegija/University of Applied Sciences
Dstfold University College
Chalmers

R T

Linkoping University

Jonkoping University

Umeé University

Linnéaus University

University of Skévde
Kristianstad University
Blekinge Institute of Technology
Luled University of Technology
Hogskolan Vast

2017-10-16
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Annual International
CDIO Conference

2005 Queen’s University, Kingston, Canada

2006 Linkoping University, Linkoping,
Sweden

2007 Hogeschool Gent, Gent, Belgium
2008 MIT, Cambridge MA, USA
2009 Singapore Polytechnic, Singapore

2010 Ecole Polytéchnique, Montreal,
Canada

2011 Denmark Technical University,
Copenhagen, Denmark

2012 Queensland University of
Technology, Brisbane, Australia

2013 Harvard/MIT, Cambridge MA, USA
2014 UPC, Barcelona, Spain

2015 CUIT, Chengdu, China

2016 Turku UAS, Turku, Finland

2017 University of Calgary, Canada

www.cdio.org

Next:

= European CDIO Regional meeting
January 2017, Skolkovo, Moscow, Russia

= 14th International CDIO Conference
June 2018, Kanazawa, Japan

= 15th International CDIO Conference
June 2019, Aarhus, Denmark

How to become a CDIO Collaborator

1. Express an interest (answer a few questions)

- Why does your university want to join the CDIO initiative?

- Which of your programs do you plan to initially apply CDIO? How do you expect CDIO to influence

these programs?

- What goals do you hope to achieve?

- What are your plans for participating with the other CDIO collaborating schools?

- What experience do you have in engineering educational reform at your university, which might
contribute to the effort and form a foundation for the work as a collaborator?

- What level of commitment and support do you have from your university's Dean and Central

Leadership?

- Who will be the key two to five participants in your effort?

Make introductions at a CDIO meeting

The CDIO Council will grant collaborator status

= Contact the leader of your region, to get started.

(see www.cdio.org)

2017-10-16
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What is CDIO?

1. Anidea of what engineering students should learn:

“Engineers who can engineer”

2. A methodology for engineering education reform:
The twelve CDIO Standards

A community to learn and share the experience:
The CDIO Initiative

w

‘ A L CONCEIVE DESIGN IMPLEMENT OPERATE
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OF TECHNOLOGY

Program Development and Management

Hans Havtun

Program Director Energy and Environment
hans.havtun@energy.kth.se

Agenda

* The Energy and Environment program
» The organization of the program

* The program perspective

* How students influence the program
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My background

* MSc Mechanical Engineering, KTH, 1995
» PhD Energy Technology, KTH, 2001 (Cooling of Electronics)
» Associate Professor in Energy Technology

» Teaching at KTH since 1995, mainly
Thermodynamics, Energy Utilisation, and Cooling of Electronics

» Director of Studies, Dept Energy Technology, KTH, 2001-2009, 2011
* Pedagogical Developer 2014-2016

* Program Director Energy and Environment, 2016-

* Member of the Pedagogical Council of KTH, 2017-

The Energy and Environment program

- History

- Program focus and Program outcomes

- Courses at the BSc level

- MSc programs available for the students
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History: Energy and Environment

* One of KTH’s newest 5-year engineering program
(3-year BSc, and 2-year MSc)

* Decision taken to start program in 2009

* Program developed during 2009-2010 (however, a lot of
work had been done during 2008)

* The first students were admitted autumn 2010
* In 2015 the first students were graduated

« On October 9, 2017, the 100t student graduated from the
program.

Program focus — Sustainable development

» Sustainable development is by definition a cross-
diciplinary subject area

* The program attracts students with different interests and
backgrounds

» |t offers a number of MSc programs from different schools
at KTH

» Courses are offered by five different schools
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Engineering degrees awarded

Bologna convention Swedish convention
BSc 3 years
: . MSc in
degrees degree
MSc 2 years

Even though the courses may be identical,
the program outcomes differs slightly

Program outcomes (5 year program)

In addition to the objectives specified in the Swedish Higher
Education Ordinance, a graduate Master of Science in
Engineering from Energy and Environment at KTH shall ...
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Program outcomes
Knowledge and understanding

have basic knowledge of all aspects of the energy system in a broad
sense, which includes the technologies and subsystems that are
found in all stages from energy source to the energy's end use, and
be able to understand these as socio-technical systems consisting of
both technical components and the actors that develop, manages
and use the system

have good knowledge of the processes of modelling, simulation and
validation of energy and environmental systems using modern
engineering tools

possess good knowledge of conditions relating to innovation,
corporate enterprises and business in terms of the planning,
strategies and objectives of businesses within the energy and
environment sector

Program outcomes
Skills and abilities

be able to describe sustainable development and relevant
environmental problems at a foundational level, i.e., visions,
concepts, definitions, and be able to provide a description of the
current global situation

be able to, in a professional way, express themselves and
communicate thoughts, ideas, visions and results to those in their
professional proximity and the surrounding community

be able to critically analyse the historical and future importance of
the energy and environment sector for global and local societal
development and its relation to ecological systems

be able to compare and discuss different perspectives on issues of
importance to sustainable development
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Program outcomes

Ability to make judgments and adopt a standpoint

* have a holistic view of sustainable development with systems and
life-cycle thinking for products and services and for technical
systems, based on an interdisciplinary approach and based on
different actor perspectives

* have the ability to assess ethical issues and conflicts of objectives
relating to sustainable development, and demonstrate a deep
knowledge of the engineer's role and responsibilities in society,
especially regarding social and economic aspects and
environmental/ecological aspects

* have the skills to challenge, develop and problematise prevailing
habits, thought patterns, technical and economic systems, and
cultural and societal values.

Courses at the BSc level

» Atthe BSc level, the program has 19 compulsory courses,
» 3-4 conditionally elective prerequisite courses, and
» 1 freely elective course

« The conditionally elective prerequisite courses are chosen
based on the MSc program the student want to pursue
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Year 1
P1 P2 P3 P4
Energy, climate, Ecology and Mechanics Basic
and environment Environmental Chemistry
Effects

Algebra and
Geometry

Calculusin One
Variable

Calculus in Several
Variables

Electromagnetism
and Waves

Year 2

P1

P2

P3

P4

Numerical Methods and
Basic Programming

Differential
Equations

Probability Theory
and Statistics

Material and
Energy Balances

Environmental
Systems Analysis

Thermodynamics

Electrical Circuit
Analysis

Energy Systems

The focus of this year is modeling of components and systems
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Year 3

P1

P2

P3

P4

Energy Systems in
Society

Environmental
Economics

Bachelor Thesis

The focus of this year is communication.

The empty spaces are filled with conditionally elective prerequisite
courses decreed by the MSc programs, and one freely elective course.

Year 3 — Electric Power Systems

Electromagnetic

P1 P2 P3 P4
Vector Analysis Energy Systems in Environmental Language
Society Economics Course

Theory, introduction course

Automatic
Control

Electric Power
Systems

Bachelor Thesis
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MSc programs available

» Electric Power Engineering St,

» Sustainable Energy Engineering d,hdehl
Sustainable Urban Planning and Design “’é?/o,7
Chemical Engineering e

* Environmental Engineering and Sustainable Infrastructure a

» Sustainable Technology

* Industrial Engineering and Sustainability

One year < Environomical Pathways for Sustainable Energy Systems \ecxed

are

At KTH “aran,

at a foreign + Renewable Energy oS are ® \N\‘“
university* « Smart Electrical Networks and Systems swde pex\'t\° \dw\de
« Energy for Smart Cities n Gcc’;:“‘s wo'
st

* Through EIT Innoenergy

Positions of graduated students

Energy consultant, private sector

Energy and climate advisor, municipality

Project engineer, government office

Building project manager, private sector

Land management engineer, private sector

Surface water and sewage water project manager, private sector
Electric supply network investigations manager, private sector
Project manager, Energy in buildings, private sector

Technical project manager, private sector

Waste manager, municipality
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Agenda

* The Energy and Environment program
+ The organization of the program

* The program perspective

» How students influence the program

The organization of the program

- Steering group (Director of undergraduate education of schools)
- Program management group

Steering
- Program development group Group
- Sustainable development group |
Program
management
group
Program Sustainable
development development
group group

10
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Steering group

As the program is multi-disciplinary, a steering group consisting
of representatives from the four schools at KTH with interest in
the program:

* Industrial Engineering and Management
» Architecture and Built Environment

» Electrical Engineering

* Chemical Engineering

Decides on economical issues and strategical changes in the
program

Steering

Program management group Gr‘|’“p

_ Program
Program director management
Program secretary group
Student counsellor Program Sustainable
International coordinator development development

group group

Daily program management, handle exchange students
"Planning” courses that are in the program

Responsible for fulfillment of program outcomes
Responsible for approving diploma applications

11
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Program development group

Consists of:

Program management group

Master program directors

Teachers representing courses with special roles in the program
Student representatives

« Suggest/Investigate changes to the program => Steering
group
* Meets 3-4 times a year

Sustainable development group

Consists of:

Vice program director (responsible for sustainable development)
Representatives for each master program

Student representatives

« Suggest changes in courses/program to enhance sustainable
development aspects

* Ensure that sustainable development outcomes in the program
are met

12
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Agenda

* The Energy and Environment program
» The organization of the program

* The program perspective

» How students influence the program

The program perspective

A number of Courses builds the Program

How can the Program director influence courses?

A course in a program may be offered:

- by a different school!

- to several programs with different program outcomes!
Quite hard to...

- influence courses as a program director

- assess fulfillment of program outcomes

13
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How to assess fulfillment of program outcomes

Each program outcome is breaken down into smaller sub-
outcomes

All courses are investigated to see which program
outcomes that are fulfilled and to what degree (partial, full)

This is done by looking at the assessment of course
modules and the course learning outcomes linked to them

Finally, a table of all the program outcomes, sub-
outcomes, courses, and course modules that fulfills
program outcomes can be compiled

Example

Program outcome:

...have basic knowledge of all aspects of the energy system
in a broad sense, which includes the technologies and
subsystems that are found in all stages from energy source to
the energy's end use, and be able to understand these as
socio-technical systems consisting of both technical
components and the actors that develop, manages and use
the system.

14
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Example

Discerning sub-outcomes:

« ... technologies and subsystems that are found in all
stages from energy source to the energy's end use ...

Example

Program sub-outcomes:

have basic knowledge of... technologies and subsystems ...
* Energy sources

* Energy conversion

* Energy end-use

15
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Example

Program sub-outcomes:

have basic knowledge of... technologies and subsystems ...
» Energy sources

* Energy conversion

* Energy end-use

Example

Course: Thermodynamics
Course Module(s): Examination, Assignments

Course outcomes: After the course, the student should be able

to:

+ formulate, model, and solve problems involving systems and
devices having various forms of energy exchange and
energy conversion.

* model systems, and to be able to identify sub-systems and
components in engineering systems.

* present stringent and understandable solutions to problems
in the field of thermodynamics.

16
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Example

Course: Thermodynamics
Course Module(s): Examination, Assignments

Course learning outcomes: After the course, the student
should be able to:

+ formulate, model, and solve problems involving systems and
devices having various forms of energy exchange and
energy conversion.

* model systems, and to be able to identify sub-systems and
components in engineering systems.

* present stringent and understandable solutions to problems
in the field of thermodynamics.

Example

* Apparently, the Thermodynamics course contributes to the
program outcomes.
« To what degree? Is the program outcome fully met?

« As it does not cover all types of energy conversion, the
program outcome is partially fulfilled.

Program | Sub-outcome | Course | Assessment | Degree
outcome module

Energy Thermo- Examination, Partial
conversion dynamics Assignments
1 Energy Energy Project Partial

' conversion Systems .
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Agenda

* The Energy and Environment program
» The organization of the program

* The program perspective

* How students influence the program

How students influence the program

Students play a very important role in program development

» They are represented in (almost) every deciding body at KTH
» They provide feedback to courses, and the program

« They are represented by the student union

+ They arrange their own program evaluation day

18
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How students influence the program

The student union appoint representatives sitting in the KTH
board.

The students in the Energy and Environment program have their
own chapter of the student union.

The chapter has a studies committee that monitor the quality of
the program. The committee has one chairperson, and a vice
chairperson. Each program also has a program responsible
student.

Each class has student representatives.

These representatives attend the meetings arranged by the

program: Program conference, Program development group,
Sustainable development group, Schedule-planning meeting,
Semester start-up meeting, "Link meetings”

Support activities for the program

Program Director’s network: All program directors at KTH meet once
a month (arranged by KTH centrally)

Program conference: Held every year where all teachers in the
program and student representatives meet to discuss program
development.

Schedule-planning meetings: teachers having parallel courses meet
prior to scheduling their courses to avoid clashes of exams, deadlines,
etc.

Semester start-up meetings: teachers having parallel courses meet a
week before the semester starts to inform each other about deadlines in
their respective courses.

”Link meetings”: Teachers having parallel courses and student
representatives meet twice during each semester to discuss progress of
the semester

Program development + Sustainable development group meetings

19
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Ongoing program work (2017)

« Each MSc program should issue a document stating that
the Energy and Environment program outcomes are met
- all specializations of all MSc programs (difficult as the
MSc program may also be connected to other engineering
programs).
- progression of skills and abilities
- sustainable development outcomes

» Establishing the Sustainable Development Group
» Establishing an Industrial Reference Group

20
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Today’s theme:

Integration of
Sustainable Development

Anders Rosén & Emma Stromberg

Enhancing Engineering Education
KTH Workshop Oct 2017

2017-10-17 KTH Centre for Naval Architecture

Who are we?

Dr. Emma Stromberg Dr. Anders Rosén

®  Associate professor in Polymeric materials at =  Associate professor in Naval Architecture.
Fiber and Polymer Technology. = Teaching Ship Design & High-speed Craft.

® Teaching Sustainable Development and = Pprogram director for the Master program:
Polymeric Science. Naval Architecture.

®  Former program director for the Master = Working with pedagogical development
program: Materials and Sensor Engineering for and CDIO.

Environmental Sustainability.

®  Working with strategic pedagogical
development including integration of
sustainable development in educational
programs.

2017-10-17 KTH Centre for Naval Architecture 2



Today’s agenda

® What is sustainable development?
" How is the state of the world?

® What can we do about it?

2017-10-17 KTH Centre for Naval Architecture

I

What is sustainable

development?

2017-10-17 KTH Centre for Naval Architecture

2017-10-17



What is Sustainable Development?

Please turn to your neighbour and discuss for 5 minutes :
® What is it that should be sustained ?

" What is it that should be developed ?

2017-10-17 KTH Centre for Naval Architecture

What is Sustainable Development?

Sustainable development is a vague and highly complex
concept that is difficult to understand and subject to
endless definition and re-definition...

Just like other important concepts, such as democracy,
welfare and justice, sustainable development is not

subject to an analytically precise definition...

(Cruickshank & Fenner 2012)

This however doesn’t make it less important!

2017-10-17 KTH Centre for Naval Architecture

2017-10-17



The first “definition” of Sustainable Development

...also known as the Brundtland Report,
by the United Nations World Commission on
Environment and Development (WCED), 1987.

Sustainable development is development
that meets the needs of the present
without compromising the ability of future
generations to meet their own needs.

Contains two key concepts:

1. the concept of 'needs', in particular the essential
needs of the world's poor, to which overriding
priority should be given; and

2. the idea of limitations imposed by the state of
technology and social organization on the
environment's ability to meet present and future
needs.

2017-10-17 KTH Centre for Naval Architecture 7

Sustainability principles according to The Natural Step

In a sustainable society, nature is not subject to systematically increasing:

1) concentrations of substances extracted from the earth's crust (e.g.
heavy metals and CO2 from fossil fuels);

2) concentrations of substances produced by society (e.g. antibiotics,
plastics, dioxins)

3) degradation by physical means (e.g. deforestation, destroying habitat,
overfishing, draining groundwater tables);

4) And in that society, there are no structural obstacles to people’s health,
influence, competence, impartiality and meaning (e.g. unsafe working
conditions, not enough pay to live on).

http://www.thenaturalstep.org/our-approach/

2017-10-17 KTH Centre for Naval Architecture 8
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Three dimesions of Sustainable Development

2017-10-17 KTH Centre for Naval Architecture 9

Three dimesions of Sustainable Development

2017-10-17 KTH Centre for Naval Architecture 10
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Three dimesions of Sustainable Development

...reflected in the degree qualifiers in the Swedish Higher Education
Ordinance for the Master of Science in Engineering Degree:

9. demonstrate an ability to develop and design products,
processes and systems taking into account people’s situations and
needs and the society’s objectives for economically, socially and
ecologically sustainable development;

14. demonstrate insight into the potential and limitations of
technology and science, its role in society and people’s
responsibility for how it is used, including social and economic
aspects, as well as environmental and work environment aspects;

2017-10-17 KTH Centre for Naval Architecture 11
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How is the state
of the world?
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How is the state of the world?

Workshop A

2017-10-17

“Fika” challenge...

KTH Centre for Naval Architecture

How is the state of the world?

”Fika” challenge...

2017-10-17

KTH Centre for Naval Architecture

13

14
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BAD !!

GOOD !!
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How is the state of the world?

Research based status descriptions

Rockstrom et al (2009),
"A safe operating space
for humanity”,
identifying and
quantifying planetary
boundaries.

2017-10-17 KTH Centre for Naval Architecture 23

How is the state of the world?

Research based status descriptions

http://www.gapminder.org/answers/how-did-the-world-population-change/

Hans Rosling
got the

KTH Great Prize
in 2010.

2017-10-17 KTH Centre for Naval Architecture 24
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How is the state of the world?

Workshop groups

Grupp 1

Ahmed Elsabbagh
Chinandu Mwendapole
Eunice Ja Young Kim
Andrei Popa

Rodica Bugai

Grupp 2

Mohamed Abdelaziz
Suresh Shanmugasundaram
Liudmila Rosca-Sadruschi
Mariana Spatari

Liliana Turcan

2017-10-17

Ain Sham University, Egypt
Botho University, Botswana

Korea University, South Korea

SUCahul, Moldova
SUMPh, Moldova

Ain Sham University, Egypt
Botho University, Botswana
SUCahul, Moldova

USARB, Moldova

USM, Moldova

Grupp 3
Mohamed Sheirah
Eunju Jung
Natalia Gasitoi
Natalia Zamfir
Dinu Turcanu

Grupp 4

Tamer Elnady

Venkataraman Vishwanathan
Victoria Rotaru

Valentina Pritcan

Otilia Dandara

Larisa Bugaian

KTH Centre for Naval Architecture

Ain Sham University, Egypt
Korea University, South Korea
USARB, Moldova

USM, Moldova

UTM, Moldova

Ain Sham University, Egypt
Botho University, Botswana
SUMPh, Moldova

USARB, Moldova

USM, Moldova

UTM, Moldova

2017-10-17
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How is the state of the world?

Workshop B / Part 1

® Which are the potentially good and bad
influences from [industry sector] on the
environment, people, and economy?

® Decide in the group on a suiting [industry
sector] to workshop on.

® Declare after 5 minutes.

2017-10-17 KTH Centre for Naval Architecture 27

How is the state of the world?

Workshop B / Part 2

" Which are the potentially good and bad
influences from [industry sector] on the
environment, people, and economy?

® Brainstorm in your groups! Try to formulate as | Brain storming “rules”:
many good and bad @influences > Go for quantity. Try to
. . . . i |
(direct and/or indirect) on the environment, get 100 ideas!

h | d th iblel » Encourage wild ideas.
the people, and the economy, as possible! There are no right or

e wrong ideas.
(&) popebe- (©Baveve: © » Don’t critique or
debate ideas.
\ » Try building on each
others ideas.
bla..
@ Bla blabla- @ Blabla @ Blablabla--
2017-10-17 KTH Centre for Naval Architecture 28
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Recalling today’s agenda...

® What is sustainable development?
" How is the state of the world?

® What can we do about it?

2017-10-17 KTH Centre for Naval Architecture

I

What can we do about it?

2017-10-17 KTH Centre for Naval Architecture

2017-10-17
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What can we do about it?
Technical development - Examples

2017-10-17 KTH Centre for Naval Architecture Zhil

What can we do about it?
Technical development - Examples

2017-10-17 KTH Centre for Naval Architecture 32
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What can we do about it?

Will
technical development
solve everything ?

2017-10-17 KTH Centre for Naval Architecture

What can we do about it?
Changing lifestyles

2017-10-17

2017-10-17
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What can we do about it?

New economic principles

2017-10-17 KTH Centre for Naval Architecture 35

What can we do about it?

Policies, agreements, regulations

International, eg
IMO 2008 Intact Stability Code

International, eg
Classification Rules

National, eg
Transportstyrelsens
forfattningssamling

2017-10-17 KTH Centre for Naval Architecture 36
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What can we do about it?

Policies, agreements, regulations

2017-10-17 KTH Centre for Naval Architecture

What can we do about it?

Policies, agreements, regulations

2017-10-17 KTH Centre for Naval Architecture

37

38

2017-10-17
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What can we do about it?

Policies, agreements, regulations

http://www.un.org/ga/search/view_doc.asp?symbol=A/RES/70/1&Lang=E
http://www.undp.org/content/undp/en/home/librarypage/corporate/sustainable-development-goals-booklet.html

2017-10-17 KTH Centre for Naval Architecture

What can we do about it?

Policies, agreements, regulations

2017-10-17 KTH Centre for Naval Architecture

39

40

2017-10-17
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Workshop B / Part 3

B Which are the potentially good and bad
influences from [industry sector] on the
environment, people, and economy?

®  Brainstorm in your groups! Try to formulate as
many good @ and bad @influences
(direct and/or indirect) on the environment,
the people, and the economy, as possible!

" Now try to categorize your goods and
bads in relation to the Sustainable
Development Goals. Add more if you can.

® Present your results on a poster.

2017-10-17 KTH Centre for Naval Architecture

2017-10-17
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Recalling today’s agenda...

® What is sustainable development? Now
time for

" How is the state of the world? lunch!
" What can we do about it?

— Technical development. Let’s

— New economic principles. Continue

— Policies, agreements, regulations.

— What is KTH doing about it? at 13

— What could you do about it in your educations?

2017-10-17 KTH Centre for Naval Architecture 43

I

What is KTH doing about it?

2017-10-17 KTH Centre for Naval Architecture

2017-10-17

22



Emma
talks about KTH...

Anders
introduces SDII...

2017-10-17
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What can we do about it?
Top Down vs Bottom Up

Top Down

Integration of sustainable
development in educations

Bottom Up

2017-10-17 KTH Centre for Naval Architecture

What can we do about it?
Integration of Sustainable Development

How coud we teachers
talk about and collaborate on
integration of sustainable
development in our teaching?

2017-10-17 KTH Centre for Naval Architecture

2017-10-17
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What can we do about it?

Sustainable Development Integration Indicators

2017-10-17

/

Level 4 : Specific skills for Sustainable Development

Level 3 : Literacy for Sustainable Development

Level 2 : Engineering applications

Level 1: Exposure to environmental, social,

and economic aspects

Core disciplinary knowledge

o
Rosén (2017)

KTH Centre for Naval Architecture

2017-10-17
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What can we do about it?
Workshop C / Part 1 — Status
1. Form groups of 4-5 members. é

LT

2. Shortly present the course you’ve chosen

. 'tus
to bring to the workshop to eachother. ea
Course 1 hame
L2:  blablablablabla...
. . L babanan
3. Discuss and try to categorized the levels
. . . Course 2 hame
(0-4) of integration of sustainable Lo
development in each of the presented T abs..
Cou rses. L2 EE EEE::DI& bla...
L1 blablablablabla...
course ¢ name
Lo
4. Present your results on a poster.
2017-10-17 KTH Centre for Naval Architecture 51

Examples of integration of

sustainable development
in KTH courses

2017-10-17 KTH Centre for Naval Architecture
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Emma talks
about her courses...

Anders talks
about his courses...

2017-10-17
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Example of integration of sustainable development in the course

SD2705 High-Speed Craft (6 ECTS)

...is there anything more
environmentally hostile?

Sometimes they’re needed!

2017-10-17 KTH Centre for Naval Architecture 55

Example of integration of sustainable development in the course

SD2705 High-Speed Craft (6 ECTS)

Learning Objectives:
The objective is that you after finishing the course shall be able to:

1. Demonstrate broad knowledge and understanding of the scientific basis and
proven experience of high-speed craft design, deeper methodological knowledge,
and insight into current research and development work.

2. Demonstrate ability, from a holistic perspective, to critically, independently and

creatively:

a) formulate and analyse design requirements for high-speed craft;

b) identify and formulate the related design challenges;

c) create, analyse and evaluate different solutions for the hull structure and other
parts of high-speed craft.

3. Demonstrate an ability to clearly present and discuss high-speed craft design
aspects with reference to relevant theory and with use of appropriate terminology,
orally as well as in writing in dialogue with different groups.

4. Demonstrate an ability to evaluate high-speed craft concerning technical
efficiency, and related social and economic aspects, as well as environmental and

work environment aspects.
2017-10-17 KTH Centre for Naval Architecture 56
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Example of integration of sustainable development in the course

SD2705 High-Speed Craft (6 ECTS)

® Design the propulsion system and the hull structure for a
search and rescue craft, based on the following requirements:

length 124 [m |
Beam 0000 |5 [m |
Deadriseatl/2 |20 |deg]
 Displacement, design |48 | ton |
 Draft (at design displacement) |1.17 [m_|
| Service speed in calm water |30 [kn_|
Rangeattopspeed ____ |300 [Nm |
| Operational profile, 2000h/yr | | |
| 30kn|25 [% |

| 20kn|50 |
| 10kn|20 [% |
L 5knl5 _|% |

DNV class notation +1A1 R1 HSLC Patrol EO

2017-10-17 KTH Centre for Naval Architecture 57

Example of integration of sustainable development in the course

SD2705 High-Speed Craft (6 ECTS)

Trough the course the students are challenged with considering conflicting
requirements and discuss and decide on appropriate trade-offs:

® Social motivation for travelling at high speed:

— In the first home assignment the students should read an article from the journal
Professional Boatbuilder about a case study for a high-speed search and rescue boat
(”...most offshore boating accident deaths results from hypotherimia and not from
drowning... make it clear that to be effective any search-and-rescue boat must be fast
and ready to get under way quickly”)

® Social motivation against travelling at high speed:

— High speed in waves generate violent craft motions which are fatiguing for the crew an
even might result in severe crew injuries

" Economic motivation against travelling at high speed:

— High speed in waves generate large hydrodynamic loads which require a strong and
heavy hull structure which in turn result in large material consumption, high building
cost, large craft weight, large resistance through the water, high fuel consumtion, and
high operational cost

" Environmental motivation against travelling at high speed:
— ...high fuel consumption, large environmental impact.

2017-10-17 KTH Centre for Naval Architecture 58
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Example of characterization & enhancement of the level of

integration of sustainable development in an educational program

~

Level 4 : Specific skills for Sustainable Development

Level 3 : Literacy for Sustainable Development

Level 2 : Engineering applications

Level 1: Exposure to environmental, social,

and economic aspects

Core disciplinary knowledge

-
Rosén (2017)

2017-10-17 KTH Centre for Naval Architecture 59

Example of characterization & enhancement of the level of

integration of sustainable development in an educational program

-

- +

Example analysis: Level of integration of Sustainable Development in the KTH Naval Architecture Program\
Autumn term year 1 ! Spring term year 2 ! Autumn term year 2
,,,,,,,,,,,,,,,,,,,, Al __._._._._._._._
SD2721 Ship Design i SD2723 Marine hydromechanics AK2036 Theory of science
> (9 ECTS) (7.5 ECTS) (7.5 ECTS)
©g
L - |
s $D2722 Marine structures 'SD2721 could have a key role introducing and
S§ (7.5 ECTS) |
= SG2411 Lightweight Structures $D2723, and SD2702 probably have 1
(8ECTS) for even higher level integration of SD.
________________________ P
| | SG2702 Naval Design |
(20 ECTS)
o2 T -
53 'SD2705 considers trade-off between SD2705 High-Speed Craft
S economic, and social aspect | (6 ECTS)
w
SD2702 & SD2709 probably have potential for | | sD2709 Underwater technology
enhanced integration of SD. (7.5 ECTS)
< % ‘ SD2414 Fibre Composites — ‘ SD2416 Structural Optimization &
<& Track A: SD2414 could have a key role, materials & manufacturing (6 ECTS) Sandwich Design (6 ECTS)
S2 considering environmental as well as i |
.;_“3 H social and economic aspects. SD2413 Fibre Composites — analys
5 | | &design (6 ECTS) |
o $G2214 Fluid Mechanics | |SG2212 Computational Fluid | (Track B: Very limited integration of SD. Some
£ (7.5 ECTS) i [Mechanics (7.5 ECTS) j | crancement caudbe good.
H P n Track C: Integrates SD 1o the highest level. Student
o3 | | 362224 Applied Computational i | oler racks shouk be encorageto takeons of
& Fluid Mechanics (5 ECTS) AL2160 or AL2181 as elective,
. EH2720 Management of Projects 1 AL2160 Environmental T AL2181 Environmental System
> % (7.5 ECTS) | | Managament (7.5 ECTS) | [ Analysis & Decision (7.5 ECTS)
S
23 | I

2017-10-17 KTH Centre for Naval Architecture 60
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What can we do about it?

Workshop C / Part 2 — Enhancement

1. Get back to your groups.

2. Discuss if and how the
level of integration of
sustainable development Enhancement
could be enhanced in
Course 1 hame
eaCh Of the courses. No enhancement relevant

our:
No enhancement possible

3. Present your results on a ourse s nae

L% blablablablabla...
pOSte r. bla bla bla...

Course ¢ hame

L2:  blablablablabla...
bla bla bla bla bla...

L1 blablabla...

2017-10-17 KTH Centre for Naval Architecture
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What can we do about it?

Workshop C / Part 3 — Global Goals

1. Get back to your groups.

2. Discuss if and how the courses relates
to the Global Goals.

3. Present your results on a poster.

2017-10-17 KTH Centre for Naval Architecture

What can we do about it?

A

LT

63

Workshop C / Part 4 — Learning outcomes

1. Get back to your groups.

2. Together sketch sustainable
development related intended learning
outcomes for your courses!

3. Present your results on a poster.

2017-10-17 KTH Centre for Naval Architecture

A

LT

Learhing Qutcomes

After finishing the Course the student
shall be able to...

Course 1 hame
o explain...

o reflecton...

e quantify...

Course 2 name
NA

ourse e
e demonstrate...
o cCritically discuss...

Course ¢ hame
o identify...
o evaluate...

64
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What’s next?

2017-10-17

Your way forward...

KTH Centre for Naval Architecture

2017-10-17
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Today’s theme:

Integration of
Sustainable Development

Anders Rosén & Emma Stromberg

Enhancing Engineering Education
KTH Workshop Oct 2017

2017-10-17 KTH Centre for Naval Architecture

Who are we?

Dr. Emma Stromberg Dr. Anders Rosén

®  Associate professor in Polymeric materials at =  Associate professor in Naval Architecture.
Fiber and Polymer Technology. = Teaching Ship Design & High-speed Craft.

® Teaching Sustainable Development and = Pprogram director for the Master program:
Polymeric Science. Naval Architecture.

®  Former program director for the Master = Working with pedagogical development
program: Materials and Sensor Engineering for and CDIO.

Environmental Sustainability.

®  Working with strategic pedagogical
development including integration of
sustainable development in educational
programs.

2017-10-17 KTH Centre for Naval Architecture 2



Today’s agenda

® What is sustainable development?
" How is the state of the world?

® What can we do about it?

2017-10-17 KTH Centre for Naval Architecture

What is sustainable

development?

2017-10-17 KTH Centre for Naval Architecture
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What is Sustainable Development?

Please turn to your neighbour and discuss for 5 minutes :

® What is it that should be sustained ?

" What is it that should be developed ?

2017-10-17 KTH Centre for Naval Architecture 5

What is Sustainable Development?

Sustainable development is a vague and highly complex
concept that is difficult to understand and subject to
endless definition and re-definition...

Just like other important concepts, such as democracy,
welfare and justice, sustainable development is not

subject to an analytically precise definition...

(Cruickshank & Fenner 2012)

This however doesn’t make it less important!

2017-10-17 KTH Centre for Naval Architecture 6
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...also known as the Brundtland Report,

by the United Nations World Commission on
Environment and Development (WCED), 1987.

Sustainable development is development

l'u l un that meets the needs of the present

without compromising the ability of future
generations to meet their own needs.

Contains two key concepts:

1. the concept of 'needs', in particular the essential
needs of the world's poor, to which overriding
priority should be given; and

2. the idea of limitations imposed by the state of
technology and social organization on the
environment's ability to meet present and future
needs.

2017-10-17 KTH Centre for Naval Architecture 7

Sustainability principles according to The Natural Step

In a sustainable society, nature is not subject to systematically increasing:

1) concentrations of substances extracted from the earth's crust (e.g.
heavy metals and CO2 from fossil fuels);

2) concentrations of substances produced by society (e.g. antibiotics,
plastics, dioxins)

3) degradation by physical means (e.g. deforestation, destroying habitat,
overfishing, draining groundwater tables);

4) And in that society, there are no structural obstacles to people’s health,
influence, competence, impartiality and meaning (e.g. unsafe working
conditions, not enough pay to live on).

http://www.thenaturalstep.org/our-approach/

2017-10-17 KTH Centre for Naval Architecture 8
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Three dimesions of Sustainable Development

Traditional
/ ﬁ\ “Tribble bottom line”
I Economic | "\

W

g, 1M

2017-10-17 KTH Centre for Naval Architecture 9

Three dimesions of Sustainable Development

Traditional
/ ﬁ\ *Tribble bottom line”
I Economic { "\

W
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Three dimesions of Sustainable Development

...reflected in the degree qualifiers in the Swedish Higher Education
Ordinance for the Master of Science in Engineering Degree:

9. demonstrate an ability to develop and design products,
processes and systems taking into account people’s situations and
needs and the society’s objectives for economically, socially and
ecologically sustainable development;

14. demonstrate insight into the potential and limitations of
technology and science, its role in society and people’s

responsibility for how it is used, including social and economic
aspects, as well as environmental and work environment aspects;

2017-10-17 KTH Centre for Naval Architecture 11

How is the state

of the world?

2017-10-17 KTH Centre for Naval Architecture

2017-10-17



How is the state of the world?

Workshop A

“Fika” challenge...

2017-10-17 KTH Centre for Naval Architecture i

How is the state of the world?

”Fika” challenge...

POPULATION [MILLIONS] GDP [BILLION USD]
Donanky: 39 Africa; 2190 Oceanls; 1468
Africa; LA Saurth Araerbes;
2940
South Americ Agla: 77223
a7
Eurgpe; 19070
Europe; T30

Asla; $800

North America;
ETS

2160

2017-10-17 KTH Centre for Naval Architecture 14
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Steffen et al. The trajectory of the Anthropocene: The Great Acceleration (Anthropocene Review) 16 January 2015. Design: Globaia

CARBON DIOXIDE

Steffen et al. The trajectory of the Anthropocene: The Great Acceleration (Anthropocene Review) 16 January 2015. Design: Globaia

SURFACE
TEMPERATURE
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How is the state of the world?

Research based status descriptions

Rockstrom et al (2009),
"A safe operating space
for humanity”,
identifying and
quantifying planetary
boundaries.

2017-10-17 KTH Centre for Naval Architecture 23

How is the state of the world?

Research based status descriptions
http://www.gapminder.org/answers/how-did-the-world-population-change/

-
Where dﬂ?;
7 billion liv

g?

Hans Rosling
got the

KTH Great Prize
in 2010.

2017-10-17 KTH Centre for Naval Architecture 24
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How is the state of the world?

Workshop groups

Grupp 1

Ahmed Elsabbagh
Chinandu Mwendapole
Eunice Ja Young Kim
Andrei Popa

Rodica Bugai

Grupp 2

Mohamed Abdelaziz
Suresh Shanmugasundaram
Liudmila Rosca-Sadruschi
Mariana Spatari

Liliana Turcan

2017-10-17

Ain Sham University, Egypt
Botho University, Botswana
Korea University, South Korea
SUCahul, Moldova

SUMPh, Moldova

Ain Sham University, Egypt
Botho University, Botswana
SUCahul, Moldova

USARB, Moldova Grupp 3

USM, Moldova Mohamed Sheirah Ain Sham University, Egypt
Eunju Jung Korea University, South Korea
Natalia Gasitoi USARB, Moldova
Natalia Zamfir USM, Moldova
Dinu Turcanu UTM, Moldova
Grupp 4
Tamer Elnady Ain Sham University, Egypt
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Valentina Pritcan USARB, Moldova
Otilia Dandara USM, Moldova
Larisa Bugaian UTM, Moldova

KTH Centre for Naval Architecture

2017-10-17

13



How is the state of the world?

Workshop B / Part 1

® Which are the potentially good and bad
influences from [industry sector] on the
environment, people, and economy?

® Decide in the group on a suiting [industry
sector] to workshop on.

® Declare after 5 minutes.
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How is the state of the world?

Workshop B / Part 2

" Which are the potentially good and bad
influences from [industry sector] on the
environment, people, and economy?

" Brainstorm in your groups! Try to formulate as | Brain storming “rules”:
many good and bad @influences > Go for quantity. Try to
. . . . i |
(direct and/or indirect) on the environment, get 100 ideas!

h | d th iblel » Encourage wild ideas.
the people, and the economy, as possible! There are no right or

e @ pavsve- wrong lc:!gas.
(@ pavede- O » Don’t critique or

debate ideas.
‘ \ » Try building on each

others ideas.

\a..

\a..- Bla bla b

() BiebR? ©) © paveve-
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Recalling today’s agenda...

® What is sustainable development?

® H