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The global state of the art in 
engineering education

Commissioned by MIT 
to inform the NEET Program

178 interviewees from 18 countries

Published March 2018
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“the study feedback suggested that the 
engineering education sector is entering a 
period of rapid and fundamental change”

After many decades of discussion within the 
engineering education community, the report 
highlighted groundswell for change…
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The 10 institutions most frequently identified as 
current leaders in engineering undergraduate education
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Tsinghua (China)
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The 10 institutions most frequently identified as 
emerging leaders in engineering undergraduate education
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The locations of current and emerging leaders:

54%

24%

29%

26%

13%

32% 11% 9%

Current leaders

Emerging leaders

North America Europe Asia
South America Australasia Africa
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Hallmarks of future leaders:

Fostering skills and mindsets, such as critical thinking and team-working

The roles, responsibilities and ethics of engineers in society

Systemic/unified educational approach with connectivity across the curriculum

Multi-disciplinary and global learning experience

Student choice, flexibility and work-based learning
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CSU (AU)

Systemic/unified approach – CSU (Australia)
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• core engineering concepts and skills are 
disaggregated into discrete three-hour topics 
and accessed independently online by students

• the topic tree offers a visual map of the 
relationships and dependencies between 
topics and branches of engineering

• students complete 240 topics before their 
work placement and 600 topics by graduation

CSU topic tree



REWARD AND RECOGNITION OF UNIVERSITY TEACHING DR RUTH GRAHAMCDIO Seminar,  Apri l  2023 Dr Ruth Graham

Outline of talk

1

2

3



REWARD AND RECOGNITION OF UNIVERSITY TEACHING DR RUTH GRAHAMCDIO Seminar,  Apri l  2023 Dr Ruth Graham

March 2020: 

almost all universities worldwide 
pivoted online to emergency 
teaching due to COVID-19

March 2018: 

study anticipated systemic 
educational change in 
engineering schools worldwide
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Crisis and catalyst: 
the impact of COVID-19 on global 
prac<ce in engineering educa<on

Sponsored by university consorDum 
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Informed by one-to-one interviews with 226 individuals from 36 countries

Canada

USA (and Alaska)

Mexico

Colombia

Brazil

Chile

Argentina

Portugal

Ireland
UK

Morocco

Ghana

Nigeria

S. Africa

Zimbabwe

Tanzania

Ethiopia

Kenya

UAE

Israel

India

Malaysia
Singapore

Australia

New Zealand

S. KoreaChina

Russia
Finland

Sweden
Norway

Denmark

Netherlands

Switzerland

France Germany
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Crisis and catalyst: 
the impact of COVID-19 on global 
practice in engineering education

1. Experiences of the engineering education 
community during ‘emergency teaching’

2. The impact of ‘emergency teaching’ on 
global practices in engineering education
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A.  accelerated and enhanced some of the innovations already in train

B.  precipitated new practices and priorities that may not previously have 
emerged but for the ‘systemic shock’ of COVID-19

Two par=cular effects of COVID-19 and emergency teaching 
on cuGng-edge programmes:
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Systemic unified approach 

Fostering skills and mindsets

Ethical responsibilities

MulO-disciplinarity and global

Choice and work-based learning

Hallmarks of future leaders (MIT report 2018):

Fostering skills and mindsets, often through authentic, hands-on problem-solving

The roles, responsibilities and ethics of engineers in society

Systemic/unified educational approach with connectivity across the curriculum

Multi-disciplinary and global learning experience

Student choice, flexibility and work-based learning
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A. Acceleration and enhancement of trends already in train

2018 2022/3

Flexible learning opportunitiesChoice and work-based learning

Mindsets and wellbeingFostering skills and mindsets

Social and environmental responsibilityEthical responsibilities

Multi-disciplinarity and global

Systemic blended approaches Systemic unified approach 

Remote cross-cultural experiences
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Example – Tec de Monterrey (Mexico)

Tec de Monterrey (Mexico)
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Sample semester of the Tec21 curriculum:

5 weeks 5 weeks 5 weeks

Block

Core course

Core course

Core course

Block

Core course

Core course

Core course

Block
16 student-led advanced (SLA) courses, 

identified either by the students’ interests 
or by the needs of their design project

Block

Challenge

Modules

Core course

Core course

Core course

Modules

Modules

Challenge

Modules

Modules

Modules

Challenge

Modules

Modules

Modules
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A.  accelerated and enhanced some of the innova<ons already in train

B.  precipitated new prac<ces and priori<es that may not previously have 
emerged but for the ‘systemic shock’ of COVID-19

Two particular effects of COVID-19 and emergency teaching 
on cutting-edge programmes:
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2. New practices and priorities enabled by systemic shock

2018 2022/3

Active learning and team teaching

Broader assessment practices

Role of campus in culture & community

Inclusive, evidence-led policy-making

Dominance of teacher-centred

Exam-based assessment

Dominance of lecture theatres

Top-down policy-making

Progressive competency developmentScattered learning outcomes
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Example – Aalborg University (Denmark)

Aalborg University (Denmark)
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Example – Aalborg University (Denmark)
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Example – Aalborg University (Denmark)

Increasing project complexity
Building in complexity – technical, societal and 
inter-disciplinary – as students progress. 
Culminating in ‘mega-projects’ in final years of 
study.

Mindset development
Nurturing and tracking progressive learning 
outcomes (PBL Competencies), guided by 
structured self- and peer-reflection sessions.
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› Exacerbation of inequalities: that inequalities amongst students and 
instructors, and across institutions, may be exacerbated by COVID-19

› Legacies of emergency teaching: the experience has left many across the 
sector exhausted with acute concerns about mental health

› Scaling-up good practice: the challenges faced by large publicly-funded 
institutions to deliver student-centered, active learning at scale

› Reward and recognition: the extent to which faculty impact and 
achievement in teaching and learning is rewarded by their university

Challenges and risks facing the sector
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Advancing Teaching

Global initiative to improve the recognition, reward and 
evaluation of university teaching

Resources to support 
change, including Career 
Framework to inform 
new institutional policies

Survey to track impact of 
change on academic 
experiences at over 25 
universities worldwide 

Supporting change to 
academic career 
pathways at institutional 
and national levels

1 2 3



REWARD AND RECOGNITION OF UNIVERSITY TEACHING DR RUTH GRAHAMCDIO Seminar,  Apri l  2023 Dr Ruth Graham

Annual meeting of university leaders making systemic change
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Annual meeCng of university leaders making systemic change
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Engineering universities General universi=es Non-university
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CEEDA: Collaborative engineering learning in the digital age

www.ceeda.org

http://www.ceeda.org/
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Thank you
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What is problematic to deliver online?

Discover

Research/ user 
analysis

Develop Validate

Ideas 
generation

Problem 
identification

Design 
development

Prototype/ 
model/ test

Evaluation/ 
reflection

Team 
formation

1. Early interac.ons: 
team bonding, expecta0on 
se2ng, scoping, planning 
and reflec0ng on problem

2. Mid-project team working: 
brainstorming, conflict 
identification and resolution, 
dealing with failure

3. Closing showcase event: 
presentation of projects to 
external audience, 
celebration and team grading 

Stages in the project- or problem-based learning process
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› Inequality of digital access: the quality of the ins0tu0onal IT infrastructure and the 
capacity of students to access IT devices and reliable internet 

› Student mental wellbeing and isola7on: challenges in three areas:

1. understanding course expecta0ons and managing workload

2. building trus0ng, suppor0ve and collegial rela0onships with peers

3. fostering student mo0va0on and combaDng anxiety

› Faculty exhaus7on and wellbeing: the toll taken on instructors and university 
leaders from prolonged uncertainty and exhaus0on during the months and years of 
emergency teaching

Major challenges faced during emergency teaching
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› Engagement with active learning: beyond the ‘usual suspects’

› Attitudes to teaching and learning: including education experts and team 
teaching

› Remote hands-on learning: (i) modelling, simulation, or remote activities; (ii) at 
home hands-on activities; and (iii) replacement activities

› Assessment practices: that balances academic integrity with student wellbeing

› External connectivity: new connections with with external stakeholders, as well 
as regional/global peers

› Faculty-student connectivity: by forming closer, less hierarchical relationships

Emerging practices and cultures


