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STUDENT SURVEY
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PARENT SURVEY



At the Institution of Mechanical Engineers we are trying to find out what young people feel about

engineering. This questionnaire is a part of that project and your answers will be a great help to

us.

(All personal data will be treated as confidential.)

Thank you for taking part.

IMechE Parent Questionnaire v6

1. Your name

2. Your child's name

3. Your child's school or college

4. Your child's gender

Male

Female

5. Your gender

Male

Female

1



IMechE Parent Questionnaire v6

Please complete this response before you look at the rest of the questionnaire.

6. It would help us to interpret your responses if we have an idea of what you think engineering is.

Please briefly describe what the word ‘engineering’ means to you.

*
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IMechE Parent Questionnaire v6

Please read the following statements and choose the response option which best

fits your view.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

7. In general, the UK public has a positive view of the role of engineering in society.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

8. Engineering is mainly about making things.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

9. Engineering is all around us.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

10. Solving problems is key to engineering.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

11. Engineering careers are only suitable for those who are really good at maths and physics.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

12. Developing ideas is important in engineering.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

13. Engineers help to make the world a better place.
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Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

14. Engineering is mainly about repairing or maintaining things.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

15. It’s natural that more boys than girls choose engineering.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

16. Engineers will shape the future more than politicians.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

17. Engineering isn’t that relevant to me.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

18. Engineering is the main cause of today’s environmental problems.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

19. Engineering makes a big contribution to modern medicine.

4



The next four pages start with a statement with which you may or may not agree.

Each statement is followed by a set of questions relating to that statement.

IMechE Parent Questionnaire v6

“It would be beneficial for young people to develop greater understanding of the role of

engineering and technology both in their own lives and in modern society. This has been called

engineering and technological literacy.”

Please respond to the following statements:

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

20. It would be beneficial for young people to develop greater engineering and technological literacy.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

21. An understanding of the importance of engineering in society is only relevant to students who

choose to go on to train, study or have a career in engineering.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

22. Most people can develop sufficient engineering and technological literacy by using technology in

their everyday lives.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

23. Boys develop engineering and technological literacy to a greater degree than girls.

5



IMechE Parent Questionnaire v6

“Engineers of the future need to place people at the heart of everything they do – from

responding to social priorities and the major challenges that societies face, to developing

solutions that reflect users’ needs and desires, rather than expecting users to accept and adapt

to their solutions?”

Please respond to the following statements:

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

24. Engineers of the future need to place people at the heart of everything they do.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

25. If future engineers develop in the way the above paragraph describes, more young people might opt

for engineering training, study or careers.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

26. If future engineers develop in the way the above paragraph describes, more girls might opt for

engineering training, study or careers

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

27. Engineers have a role to play in tackling issues such as climate change.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

28. Engineering is largely irrelevant when it comes to dealing with issues such as droughts,

earthquakes, tsunamis, global food shortages.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

29. My child learns about the impact of engineering on our lives, in school.

6



IMechE Parent Questionnaire v6

“Engineering has very low ‘visibility’ in schools. Engineering’s focus on the ‘made or

manufactured world’ is significantly overshadowed by the emphasis on the ‘natural world’ that

students receive in science.“

Please respond to the following statements:

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

30. The current balance of emphasis in schools between ‘natural’ and ‘made’ worlds is about right and

does not need changing.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

31. Using examples from the world of engineering (such as bridges, domestic water or energy supply,

mobile phones, medicine) it is possible to teach science and maths topics that cover both the science

and maths content, and teach something about engineering and the made world.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

32. Science and maths teaching should concentrate on science and maths concepts and content and

not be concerned with trying to develop young people’s understanding of engineering.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

33. Engineering should be available as a separate subject for those that wish to study it.

8



IMechE Parent Questionnaire v6

“Engineering is a problem-focused and a creative, design-based discipline which requires the

development of a broad range of valuable life and employability skills.”

Please respond to the following statements:

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

34. If these skills are developed during learning about engineering this suggests more young people

might benefit through closer engagement with it.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

35. Learning about engineering in school develops skills that are more useful to boys than girls.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

36. Skills developed in school through learning about engineering are not useful for a student aiming at

an academic, rather than a vocational pathway later in school and beyond.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

37. Any student, given the right experiences, can become an engineer.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

38. Only students with specific skills should consider becoming an engineer.

9



IMechE Parent Questionnaire v6

The following questions relate to you, your child and their school.

Please respond to the following statements:

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

39. The school promotes subject  and career choices in the same way with both boys and girls.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

40. I feel engineering is promoted as a subject for boys at my child’s school.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

41. I am aware of the types of subject choices my child would need to make in order to follow a career

in engineering after school.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

42. My child is able to study engineering at their school.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

43. I would encourage my child to consider a career in engineering it they are interested.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

44. The local job market is an important factor for me in terms of advice I would give my child when

considering a choice of career.

10



Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

45. We have family connections in engineering (eg one of us, a close relative or a family friend is an

engineer).

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

46. Family connections would influence my advice to my child in terms of future career choice.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

47. I feel equipped to provide my child with advice if they are considering a career in engineering.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

48. Our family takes part in engineering activities such as visiting science/technology museums,

industrial heritage sites, watching engineering-based TV programmes, or through hobbies.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

49. My child has done engineering-based activities in school.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

50. Students at my child’s school should do more engineering activities.

Strongly disagree Disagree

Neither agree nor

disagree Agree Strongly Agree

51. The school promotes a positive image of engineering and its role in society.

11



IMechE Parent Questionnaire v6

Please read the following. It is based on research carried out by the Institution of Mechanical

Engineers, which identified 5 categories or groups of student in terms of their preference for a

career in engineering.

 

Select the description

that most closely

matches your son or

daughter.

Group 1

My child is not so involved with school or current affairs but likes to socialise with local friends and with

our family.

Group 2

My child is really interested in science and maths, technology and engineering – but is also really

interested in other school subjects and hobbies. S/he is not yet clear about what direction their study

or training will take.

Group 3

My child is mostly interested in traditional creative areas such as the arts, music, literature, writing etc

but no real interest in STEM. S/he works well as a member of a group and makes use of active social

networks.

Group 4

My child is very interested in science technology, engineering in maths. They choose to pursue these

in their free time, such as through hobbies, reading and other activities.

Group 5

My child is imaginative and an individualist, who usually likes to work on their own, rather than being a

team player. S/he recognises the importance of STEM but sees it as ‘not for them’.

52. Which of the following most closely describes your child?

53. Please use this box to add any comments about the issues raised in this questionnaire.

Thank you very much for taking part in this questionnaire.

12



GOVERNORS’ SURVEY



At the Institution of Mechanical Engineers we are trying to find out what young people feel about

engineering. This questionnaire is a part of that project and your answers will be a great help to

us.

(All personal data will be treated as confidential.)

Thank you for taking part.

Governors Questionnaire v7

1. Your name

2. Do you have any special responsibility as a governor?

3. How many years have you been a governor?

4. The name of the school.

5. Are you male or female?

Male

Female

1



Governors Questionnaire v7

6. What do you understand by the term 'engineering'?

7. To what extent do we in the UK value engineering projects and the work that engineers do? (You may

wish to compare with the work of doctors or people working in finance.)

8. To what extent do students learn about modern engineering in your school and in which subjects/

including outside the curriculum?

9. Engineering is a major employer of engineering graduates and technicians. To what extent should

this be reflected in the school’s curriculum?

10. What should be the role your school in preparing students for their future careers?

2



11. Should this be a key aim for schools in general?

12. What should be the role of schools in helping to produce future engineers?

3



Governors Questionnaire v7

13. How, where and to what extent does engineering currently feature in young people’s learning (e.g.

as a separate subject, more visible in STEM subjects, not at all)

To what extent do the following influence the choices of students either to study engineering or

embark on training in the sector after school:

14. Family background

No importance Extremely important

15. Social class

No importance Extremely important

16. Gender

No importance Extremely important

17. Cultural background

No importance Extremely important

4



18. The local jobs market

No importance Extremely important

19. Student experience at school

No importance Extremely important

20. Other possible influences (please try to show a 'Score 0 - 10')

5



Governors Questionnaire v7

21. Girls number around 7% of the students on engineering degree courses, and numbers working in

engineering jobs is even lower. Why do you think this is?

22. What messages do you think girls get about engineering from school?

Thank you very much for taking part in this questionnaire.

6



HEADS OF 
DEPARTMENT SURVEY



At the Institution of Mechanical Engineers we are trying to find out what young people feel about

engineering. This questionnaire is a part of that project and your answers will be a great help to

us.

(All personal data will be treated as confidential.)

Thank you for taking part.

HoD / Teachers Questionnaire v7

1. Your name

2. Job title & subject taught

3. The name of your school

4. How many years have you been teaching?

5. Are you male or female?

Male

Female

1



HoD / Teachers Questionnaire v7

6. What do you understand by the term 'engineering'?

7. To what extent do we in the UK value engineering projects and the work that engineers do? (You may

wish to compare with the work of doctors or people working in finance.)

8. To what extent do students learn about modern engineering in your school and in which subjects/

including outside the curriculum?

9. What should be the role of subject teachers and the curriculum in preparing students for their future

careers?

10. What should be the role of schools in helping to produce future engineers?

2



HoD / Teachers Questionnaire v7

11. How, where and to what extent does engineering currently feature in young people’s learning (e.g.

as a separate subject, more visible in STEM subjects, not at all)

12. How could engineering feature more in young peoples learning?

13. How should engineering feature more in young peoples learning?

14. To what extent does the school currently engage with the ‘world of engineering’ outside of school

and how do you achieve this?

3



HoD / Teachers Questionnaire v7

To what extent do the following influence the choices of students either to study engineering or

embark on training in the sector after school:

15. Family background

No importance Extremely important

16. Social class

No importance Extremely important

17. Gender

No importance Extremely important

18. Cultural background

No importance Extremely important

19. The local jobs market

No importance Extremely important

20. Student experience at school

No importance Extremely important

4



21. Other possible influences (please try to show a 'Score 0 - 10')

Looking more closely at the family dimension and the ‘visibility’ of engineering at home, how

much do you think the following have an impact on subject choices?

22. A family member working in engineering

No influence A great deal of influence

23. Engineering-focused and wider STEM media participation such as watching programmes on TV,

reading web/magazine articles.

No influence A great deal of influence

24. Visiting science/engineering attractions

No influence A great deal of influence

25. Other possible influences (please try to show a 'Score 0 - 10')

5



HoD / Teachers Questionnaire v7

A number of ‘engineering habits of mind’ shown below have been identified. To what extent does

the curriculum and ethos in your school support the development of these skills?

26. Systems thinking: Students like to look at how things fit together into a system, learn about how the

whole thing works, and how the component parts fit together.

No support A great deal of support

27. Problem finding: Students are good at looking at a situation and identifying what needs changing

and what the problems are that might need fixing.

No support A great deal of support

28. Visualising: When carrying out an experiment, a design-and-make task or an investigation students

can visualise the methods, solutions and end-products and this helps them carry out the task in the real

world.

No support A great deal of support

29. Improving: When using, designing or making something, students can often see how it can be

improved as they go along.

No support A great deal of support

30. Creative problem solving: When carrying out experiments or design-and-make activities, students

like to use their knowledge of different subjects to put it all together to help find the best solution.

No support A great deal of support

6



31. Adapting:  When carrying out experiments or design-and-make activities, students can adapt their

thinking and what they am doing if things start to go wrong or not as planned.

No support A great deal of support

32. What other skills or processes would we need to consider, and how would we include these in

students’ experiences?

7



HoD / Teachers Questionnaire v7

33. Girls number around 7% of the students on engineering degree courses, and numbers working in

engineering jobs is even lower. Why do you think this is?

34. What messages do you think girls get about engineering from school?

Thank you very much for taking part in this questionnaire.
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CAREERS STAFF SURVEY



At the Institution of Mechanical Engineers we are trying to find out what young people feel about

engineering. This questionnaire is a part of that project and your answers will be a great help to

us.

(All personal data will be treated as confidential.)

Thank you for taking part.

Careers Questionnaire v7

1. Your name

2. What is your professional role?

3. How many years have you been in this role?

4. The name of the school taking part in this survey.

5. Are you male or female?

Male

Female

1



Careers Questionnaire v7

6. What do you understand by the term 'engineering'?

7. To what extent do we in the UK value engineering projects and the work that engineers do? (You may

wish to compare with the work of doctors or people working in finance.)

8. To what extent do students learn about modern engineering in your school and in which subjects/

including outside the curriculum?

9. What should be the role of subject teachers and the curriculum in preparing students for their future

careers?

10. What should be the role of schools in helping to produce future engineers?

2



11. Describe how a student in your school might find out about modern engineering careers, study and

training.

12. In most schools engineering is not taught as a separate subject. Do you think that presents a

particular challenge for you to offer engineering as a career opportunity?

13. Do you feel you have enough knowledge and understanding of modern engineering careers to deal

with student queries?

3



Careers Questionnaire v7

14. How, where and to what extent does engineering currently feature in young people’s learning (e.g.

as a separate subject, more visible in STEM subjects, not at all)

To what extent do the following influence the choices of students either to study engineering or

embark on training in the sector after school:

15. Family background

No importance Extremely important

16. Social class

No importance Extremely important

17. Gender

No importance Extremely important

18. Cultural background

No importance Extremely important

4



19. The local jobs market

No importance Extremely important

20. Student experience at school

No importance Extremely important

21. Other possible influences (please try to show a 'Score 0 - 10')

5



Careers Questionnaire v7

22. Could schools do more to help parents better support their students’ career choices? What might

they do?

23. What role should subject teachers play in careers programmes, particularly related to engineering?

24. How do Careers specialists and STEM teachers currently interact with and inform one another

within the context of careers programmes? 

Could this be improved and how?

25. Do you introduce students to the full range of engineering fields, levels of entry and opportunities?

How is this achieved?

26. What would be the implications, CPD or resources needs of such developments?

6



Careers Questionnaire v7

27. Girls number around 7% of the students on engineering degree courses, and numbers working in

engineering jobs is even lower. Why do you think this is?

28. What messages do you think girls get about engineering from school?

Thank you very much for taking part in this questionnaire.

7



KEY SCHOOL 
STAKEHOLDERS 
INTERVIEW SCHEDULE



Interview schedule  
 

1. Perceptions of engineering in the school 
 

a. What do you think are the students’ experiences of engineering in the school? 
 
 

“One way of characterising science and engineering is to see science as 
the study of the natural world, whereas engineering is concerned with the 
made world. “ 
 
 
b. To what extent do you agree with this?  
 
c. Would students understand this distinction?  

 
d. What could we do in school to develop such understanding? 

 
e. Should we be doing more about the made world?  

 
f. How could we do this? 

 
 

2. Under-representation in engineering 
 
(Links to Research Question E) 
 
Issue Topic Card 5 (Gender and engineering).  
 

a. What do you think we could do in schools to address under-representation of 
certain groups, particularly girls, when choosing engineering subjects?  

 
b. How important do you think family orientation to engineering is? eg family 

member is an engineer, or is or has worked in an engineering-linked 
occupation 

 
 

3. Engineering skills  
 
(Links to Research Question F) 
 
Issue Topic Card 3 – (Engineering Habits of Mind) 
 
Engineering habits of mind  
 
• Seeing whole systems, and their parts, and how they connect, eg an airport, a 

car 
• Clarifying needs, checking existing solutions, investigating contexts. Identifying a 

problem that needs to be solved. 
• Being able to move from abstract to concrete, to see practical design solutions 
• Trying to make things better, through experimentation, trial and error, 

conjecturing, thinking 
• Applying techniques from different disciplines, generating ideas and solutions 
• Testing, analysing, reflecting and rethinking in a physical and mental sense. 



 
 

a. Did seeing the descriptions of EHoM change how you perceive 
engineering? 

 
b. Do you think these are important qualities for young people to develop? 
 
c. Are these skills developed within the school? And if so where and how? 

 
 

4. For many years numerous enrichment and enhancement activities and 
events have been offered to schools by a wide range of organisations to 
promote young people’s interest and enthusiasm for further study and 
careers in engineering. 
 
a. Has the school participated in any of these on a regular basis?  

 
b. How effective do you think they are/were in achieving their aims? 
 
c. Do you have any thoughts on a new approach that could be used?     

 
 
 
 
 
 
 
  



STUDENT GROUP 
ACTIVITIES PLAN



Student discussion agenda 
 
Based around a series of Activities, rather than just ‘asking questions’. What we are trying to 
address are student views related to their image of engineering and engineering careers (including 
its socially beneficial role), their views about their own (engineering-relevant) skills, and how they 
experience engineering at school and home. 
 
Annotated script ideas: 
 
We are here today to talk about engineering.  
 
1. Can anybody tell me what engineering is? 
 
(Students make suggestions. Deductive coding1 for 
 

• It is a job involving fixing and mending things, eg a car mechanic, a TV repairer 
• Linked to above – it is a dirty job involving overalls, workshops and getting your hands 

oily/dirty 
• It is a job where you have to be very clever and highly skilled 
• It is about the products of engineering, the kit, technology and systems 
• It is focussed on solving problems that people have 
• It is beneficial to us all, it makes things possible (eg telecoms/digital systems), makes things 

better 
 
We are looking here for some measure of the spread of student views about what engineering is, 
based on the overarching aim of the research (What is the current framing in terms of the key 
school stakeholders (KSS) of engineering in Science, Maths and D&T at Key Stage 3, as well as in 
the wider curriculum and ethos of the school?  - i.e. to what degree is it perceived and 
communicated as a people-focussed, problem solving, socially beneficial activity? (section in italics 
relevant here) 
 
2. Issue Student Group Activity Card 1 
 
Ask students to look at the skills in left hand column. Discuss them with students to clarify what 
they mean. Then ask them to chose which they are best at (1), and then to order them based on 
student’s perception of their abiity in each (6 = least proficient).  
 
Then ask them to order them into a sequence showing increasing importance for the world of work. 
 
Third column asks them to think about the future. It may be difficult to imagine 20 years ahead, but 
in setting the activity up, talk briefl about how workis changing, such as automation, AI, ‘gig 
economy’, portfolio working,  end of ‘jobs for life’ etc. Maybe this will not yield much of use? 
 
After each round of scoring, ask students to talk about why they put skill x at the top and skill Y at 
the bottom of their lists. After 3rd round, also ask them to explain why they re-ordered their list 
(compared to (2)), if they did change the order.  
 
3. Ask students ‘Do you ever hear the word engineering used in school?’. Explore where (eg in 
context of a school subject like D&T, E&E activities), what it means to them, what does it make 
them think? Do they perceive that it is used in an inclusive way (looking for examples of where 
engineering is seen as the domain for a particular type of student, not the domain for some). Have 

                                                
1 This where we start the analysis with a series of answer-categories already in mind, and listed as Codes. 
These are based on our propositions and research questions. Responses in the discussion are allocated 
(coded) to our pre-exiting categories. Responses outside these ‘deductive codes’ can also be coded with 
new categories – we won’t have thought of everything at the beginning.  



they done any activities explicitly (or not) identified as engineering? When/where/what etc. How did 
they feel about it? 
 
4. Issue Student Activity Card 2 (copied onto A5) 
 
Ask students to read about some recent applications of engineering in medical technology. 
 
When they have read it ask: 
 

• What benefits might people see in using this sort of technology? 
• What drawbacks might there be? 
• (If not covered in discussion, raise issues like: what would be the social benefits, for 

individuals and society as a whole?  
• Where in school would you expect to learn about this sort of development? (Ask about how 

much science the engineers needed to know to be able to develop this. Maths? D&T? (inc 
explicit reference to design element), other subjects?  

 
5. Issue Student Activity Card 3. Say that these are starting slaries for a range of graduate jobs. 
Ask the to link the jobs to the salaries. 
 
When complete, issue part 2 of the card which has salaries linked to the right jobs. Ask if there are 
any surprises? (If there are comments about low pay for a doctor – in Y2 after qualifying this jumps 
up to £28K).  
 
6. Issue Student Activity Card 4 (on 3 pages, alternatively, on cards) 
 
Say that this includes brief descriptions of 12 different areas of engineering. Ask them to read it 
through. Then ask them to score the top 5: 
 

• In terms of which they think are the most interesting 
• In terms of what they think are most beneficial to society 
• In terms of ones in which they would consider a career.  

 
If time available, ask them to explain their top choices in each case 



STUDENT GROUP 
ACTIVITIES



Skills for today and tomorrow 
 
Skill  Which am I best at (1 = best) Which are important for doing 

a good job (1 = most 
important) 

Which one might become 
more important in the future? 

I like to look at how things fit together into a system, 
learning about how the whole thing works, and how 
the component parts fit together 
 

 
 
 
 
 

  

I am good at looking at a situation, and identifying 
what needs changing – what the problems are that 
might need fixing 
 

 
 
 
 
 

  

When carrying out an experiment, a design-and-make 
task or an investigation, I can visualise (“see in my 
head”) the methods, solutions and end-products, and 
this helps me carry out the task in the real world 
 

   

When using, designing or making something, I can 
often see how it can be improved as I go along 
 
 
 

   

When carrying out experiments or design-and-make 
activities, I like to use my knowledge of different 
subjects, to put it all together to help find the best 
solution 
 

   

When carrying out experiments or design-and-make 
activities, I can adapt my thinking and what I am doing 
if things start to go wrong or not as planned 
 

 
 
 
 
 

  

 



 
 
An example of engineering 
 
 
Conditions such as asthma, diabetes and high blood pressure can be 
monitored by people wearing smart phone apps which can upload data 
directly to medical records, spotting problems immediately. Domestic care 
robots can monitor elderly peoples’ eating habits, heart rate and whether they 
have taken their medication and notify local nurses of the problems. In future 
it will be possible to use engineering and technology in mobile phones and 
tablets to detect and treat heart attacks and strokes, undergo surgery by 
automated robots, analyse, explain and transmit all relevant physiological 
data to the doctor without even visiting the surgery. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
An example of engineering 
 
 
Conditions such as asthma, diabetes, high blood pressure can be monitored 
by people wearing smart phone apps which can upload data directly to 
medical records spotting problems immediately. Domestic care robots can 
monitor elderly peoples’ eating habits, heart rate and whether they have 
taken their medication and notify local nurses of the problems. In future it will 
be possible to use engineering and technology in mobile phones and tablets 
to detect and treat heart attacks and strokes, undergo surgery by automated 
robots, analyse, explain and transmit all relevant physiological data to the 
doctor without even visiting the surgery. 
 
 
 



Matching starting salaries with jobs (correctly matched) 
 

Job – graduate salaries at beginning of 
career 

Join the salary 
with the job 

Salary (to be mixed up in actual sheet so students 
have to try to mach salary with job) 

Architect   £18,936 
Dentist  £30,348 
Chemical engineer  £28,641 
Teacher  £22,224 
Mechanical engineer  £26,420 
Social worker  £24,004 
Vet  £26,071 
Doctor  £22,862 
Nurse £21,692 
Solicitor £22,572 
Civil servant £22,154 
Computer scientist £23,628 
 
  



(Student version) 
 

Job – graduate salaries at beginning of 
career 

Join the salary 
with the job 

Salary (to be mixed up in actual sheet so students 
have to try to mach salary with job) 

Architect   £22,154 
Dentist  £26,071 
Chemical engineer  £18,936 
Teacher  £24,004 
Mechanical engineer  £22,862 
Social worker  £30,348 
Vet  £22,572 
Doctor  £23,628 
Nurse £28,641 
Solicitor £22,224 
Civil servant £26,420 
Computer scientist £21,692 
 
  



The appeal and value of different forms of technology (may be converted to a set of cards) 
 
Technology (1) Which are the top 5 that 

you are (or would be) 
interested in (1 = most 
interested) 

(2) Which are the top 5 in 
terms of how useful they are 
in society (1 = most useful) 

(3) In which would you 
consider having a career? (1 
= most likely, down to 5) 

 

   

 

   

 

   

42 Five Tribes: Personalising Engineering Education

Defence Technology

The most sophisticated 
equipement, vehicles and 
communication systems used 
to protect lives in conflict zones 
the world over. Democratic 
governments try to deter attacks 
from other nations by having the 
latest technology.

Information Technology  
and Robotics

The amazing developments 
of computers have produced 
systems for storing, retrieving, 
and sending information that 
continues to change the way 
we live our lives. The design of 
robots that will do the work and 
take on many of the difficult jobs 
that people currently have to do.

Environmental (Green) 
Technology

An increase in the planet’s 
population size and the growth 
in industry have changed the 
Earth’s sensitive atmosphere 
and habitats. Engineers are 
developing new ways of meeting 
our needs without polluting 
our environment.

Electricity Generation and 
Electronics Technology

The world is run on electricity. 
Power generation is how we 
convert energy from other 
sources into the electricity that 
powers our lives. Electronics 
is the design of circuits using 
transistors and microchips that 
control most other technologies 
in our world.

Respondents were presented with a series of 
illustrative photographs of technology to represent 
a range of engineering. Each photograph was 
accompanied by a brief description of the scope 
and application of the technology. The research 
participants were invited to assign a rank to these 
images and to assign them to three categories 
(low, medium, high importance). The themes 
represented the broad range of engineering 
activity, though in order to streamline the 
online survey, some were amalgamations of 
engineering disciplines.

THE APPEAL AND VALUE OF 
DIFFERENT CATEGORIES OF 
TECHNOLOGY 
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43www.imeche.org/education

Engineered Art & Design

Using engineering to produce 
sculptures and other artworks 
that impress and improve the 
quality of our lives. Making our 
cities and the countryside more 
pleasant places to live through 
design with people in mind.

Medical & Sports Engineering

Engineering ideas and methods 
are used for healthcare and 
in the treatment of disease 
and illness. Examples include 
surgery, monitoring equipment 
and scanners. Modern athletes 
make use of science to develop 
more advanced technology that 
improves their performance and 
fitness, and reduces injury.

Automotive (cars, vans, lorries, 
buses and coaches)

Improving people’s driving 
experience through more 
affordable, comfortable and 
practical cars, lorries and other 
forms of road transport. Making 
greener and more efficient 
vehicles, to limit the impact on 
the world we travel.

Trains and Boats

In our busy and crowded world, 
we need to move products (and 
people) from place to place. 
Railway and marine (ships and 
boats) engineers design faster, 
safer and more efficient ways 
of moving large loads cheaply, 
quickly and safely.

Agricultural Engineering

Designing new machinery 
and methods to grow food in 
even the harshest conditions. 
Ensuring there is a consistent 
supply of food for a growing 
population, whilst limiting 
damage to the planet.

Aeronautical and space 
technology

Faster, safer and greener 
aircraft, ‘shrink’ our world 
and allow people to connect 
with others in different places. 
Helping to explore our solar 
system and discover more about 
our Earth and the Universe.

Building (Civil Engineering)

Developing modern houses, 
offices, factories and public 
buildings, that are comfortable, 
energy efficient and durable. 
Building roads, bridges 
and tunnels that bring 
communities together.

Manufacturing chemicals  
and materials

Almost everything we own 
and use is made from materials 
which began as natural 
resources and which engineers 
maufactured into new materials. 
This includes everything 
from clothes and sports 
equipement to technology and 
kitchen utensils.
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Artificial intelligence (AI)

Autonomous car

Google self-driving car

In 2010 technology giant Google announced its Self-Driving Car 
project to “make driving safer, more enjoyable and more efficient.” 
[Ref: Google] Google ask us to imagine a point where “Deaths from 
traffic accidents—over 1.2 million worldwide every year—could be 
reduced dramatically, especially since 94% of accidents in the U.S. 
involve human error.” [Ref: Google] The idea of ‘automated vehicles’ 
isn’t a new one [Ref: Computer History Museum], but the advent of 
Google’s recent project has caused both excitement and concern, and 
raises questions about responsibility, the future of driving and human 
autonomy. Supporters of the new technology argue that: “The strongest 
case for self-driving cars is safety” [Ref: Guardian], although critics are 
concerned that self-driving cars “introduce a whole new category of 
road user…that entirely lacks an understanding that all those road users 
share” [Ref: Slate], and question how this new automated technology 
will integrate into a human-controlled, human-centred environment. 
As well as this, some commentators ask whether automation will 
end our love of driving altogether, as we seem to have reached “peak 
car” because of, “the possibility that both car ownership and vehicle-
kilometres driven may be reaching saturation in developed countries—
or even be on the wane” [Ref: Economist]. In other quarters, there is 
anxiety about whether we are too quick to embrace automation, at 
the expense of human pleasure and control: “The self-driving car will 
only change our lives for the worst” because of what “it’ll take away 
from future generations. The car gives many of us our first taste of 
true freedom. Countless weekends can be spent just driving, with no 
particular destination in mind. Often, after getting hopelessly lost, new 
places are found, and returned to throughout our lives. This is only 
possible because we’re in complete control.” [Ref: Digital Trends] So 
is the future of driving an automated one, or is that still a futuristic 
dream? What are the pros and cons of this new technology, and how 
might it effect humankind’s relationship to machine?

https://en.wikipedia.org/wiki/Artificial_intelligence
https://en.wikipedia.org/wiki/Autonomous_car
https://en.wikipedia.org/wiki/Google_self-driving_car
https://plus.google.com/+google/posts/MVZBmrnzDio
http://www.google.com/selfdrivingcar/
http://www.computerhistory.org/atchm/where-to-a-history-of-autonomous-vehicles/
http://www.theguardian.com/technology/2015/oct/06/google-self-driving-car-jemima-kiss
http://www.slate.com/articles/technology/future_tense/2016/03/google_self_driving_cars_lack_a_human_s_intuition_for_what_other_drivers.html
http://www.economist.com/node/21563280
http://www.digitaltrends.com/mobile/google-driverless-cars-dt-debate/#ixzz44J44yGXb
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Safety first
One of the key motivations developers give for a move to 
automated cars is improving road safety. Cars that are able 
to anticipate risky situations and avoid them will, it is argued, 
reduce road-traffic accidents, “helping to make the roads 
safer for everyone.” [Ref: Telegraph] The small fleet of Google 
automated cars (both commercial makes and Google’s own 
prototype) have driven over a million miles within California 
since 2009 [Ref: Telegraph], but in February this year one of their 
vehicles had an accident and collided with a public transport 
bus [Ref: Financial Times]. Google admitted that the computer 
had made an “incorrect assumption about where [the bus] 
would go”, and that the crash would not be the last [Ref: Daily 
Mail]. That incident is considered an important moment in the 
development of the technology, not only because it’s the first 
one where the technology has been deemed to bear ‘some 
responsibility’ for the incident [Ref: Daily Mail], but because it 
highlights the concerns of some about the safety of driverless 
cars more broadly. Whilst future automated vehicles might be 
able to safely “navigate roads, they don’t think like humans”, 
and some question whether automated cars can really be safe in 
an environment where they need to interact with humans, and 
as such, “cope with the uncertainty and complexity of human 
behaviour.” [Ref: Popular Mechanics] However, despite this, 
others call for perspective on the Google car crash, and ask us 
to consider “the number of crashes that occurred on the same 
day that were the result of human behaviour.” [Ref: BBC News] 
In addition, some worry that computer-controlled cars might 
be ‘trollable’ – falsely led into reacting in a particular way for 
nefarious or accidental reasons – because: “As self-driving cars 

increase in complexity (and they are among the most complex 
computer systems ever made)…the number of ways they can fail 
will increase”, as even the most sophisticated AI systems don’t 
possess our “uniquely human intelligence” [Ref: Slate].

Man vs Machine
For writer and journalist Carl Franzen, “the biggest issue with 
self-driving cars lies in their inability to make moral and ethical 
decisions for which human drivers have so far been almost 
entirely responsible. Would-be autonomous carmakers might 
be uncomfortable programming such choices into their systems, 
but human drivers make such momentous split-second decisions 
with regularity.” [Ref: Popular Mechanics] The development of 
artificial intelligence (AI), including in transport, has led some 
to consider ethical and moral questions about introducing this 
new technology into our lives. Human drivers make constant 
judgements – practical and moral – especially about the safety 
of ourselves and those around us, but will computers be 
programmed to do the same, and if so what decisions will their 
algorithms make? “Here is the nature of the dilemma. Imagine 
that in the not-too-distant future, you own a self-driving car. One 
day, while you are driving along, an unfortunate set of events 
causes the car to head toward a crowd of 10 people crossing the 
road. It cannot stop in time but it can avoid killing 10 people by 
steering into a wall. However, this collision would kill you, the 
owner and occupant. What should it do?”[Ref: MIT Technology 
Review] Others contest that: “When machines take over, the 
work required of the human is typically not removed”, but 
rather our interaction with cars changes, and instead we will be 
a “monitor—one who constantly watches to detect and correct 

http://www.telegraph.co.uk/cars/road-safety/the-future-of-driving/
http://www.telegraph.co.uk/technology/news/11994880/Five-big-tests-that-driverless-cars-will-have-to-pass.html
https://next.ft.com/content/341014e8-df4d-11e5-b67f-a61732c1d025?siteedition=uk
http://www.dailymail.co.uk/sciencetech/article-3491916/Google-admits-self-driving-car-got-wrong-Bus-crash-caused-software-trying-predict-driver-do.html
http://www.dailymail.co.uk/sciencetech/article-3491916/Google-admits-self-driving-car-got-wrong-Bus-crash-caused-software-trying-predict-driver-do.html
http://www.dailymail.co.uk/sciencetech/article-3491916/Google-admits-self-driving-car-got-wrong-Bus-crash-caused-software-trying-predict-driver-do.html
http://www.popularmechanics.com/cars/a13942/3-reasons-why-driverless-cars-arent-ready-for-the-road/
http://www.bbc.co.uk/news/technology-35800285
http://www.slate.com/articles/technology/future_tense/2016/03/google_self_driving_cars_lack_a_human_s_intuition_for_what_other_drivers.html
http://www.popularmechanics.com/cars/a13942/3-reasons-why-driverless-cars-arent-ready-for-the-road/
https://www.technologyreview.com/s/542626/why-self-driving-cars-must-be-programmed-to-kill/
https://www.technologyreview.com/s/542626/why-self-driving-cars-must-be-programmed-to-kill/
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THe FuTuRe OF DRIVInG DeBATe In COnTeXT COnTInueD...
technology failures”. Ultimately, they argue that driving will 
become “a cooperative effort between humans and technology—
one where the human plays a vital, active role in systems that 
optimize the interaction between the driver and the technology” 
[Ref: Newsweek]. There is also the question of responsibility, and 
if we can hold a machine to account in the event of accidents. 
Some argue that even if the law and ethics of automated vehicles 
are resolved: “Insurers still need to make confident judgments 
about risk, and this will be very difficult.” [Ref: Atlantic]

The future of driving
In parts of the world where the car has been prominent in our 
lives and cultures over the past half century, we are driving 
less, due to improvements in public transport and increased 
city-centre living, and some point out that, “in the rich world 
the car’s previously inexorable rise is stalling.” [Ref: Economist] 
Those who believe we have a duty to move to automation to 
reduce road-deaths, argue that despite peoples “illusion of an 
inalienable right” to drive, “passing laws [to move to automation] 
that protect us from harm is a good idea, even if some liberty is 
lost as a result.” [Ref: Fusion] But despite the obvious advantages 
of road safety, might the driverless-car be a “dispiriting prospect” 
which deprives us of our autonomy and turns the freedom of 
travel into something “joyless” [Ref: Guardian]? Google and 
other developers point to the prospect of driving being opened 
up to everyone, and changing how we use that time spent in 
a car, “everyone could get around easily and safely, regardless 
of their ability to drive. Ageing or visually impaired loved ones 
wouldn’t have to give up their independence. Time spent 
commuting could be time spent doing what you want to do.” 

[Ref: Google] So is a move to automation an unquestionable 
good for society? Will machines be granted ‘personhood’ in the 
future [Ref: Atlantic], and if so, do humans risk losing their sense 
of autonomy and control?

http://europe.newsweek.com/sorry-disappoint-driverless-cars-will-still-need-drivers-327104
http://www.theatlantic.com/technology/archive/2013/10/the-ethics-of-autonomous-cars/280360/
http://www.economist.com/node/21563280
http://fusion.net/story/207965/driving-should-be-illegal/
http://www.theguardian.com/commentisfree/2014/jul/31/driverless-cars-ruin-thrill-of-driving
https://www.google.com/selfdrivingcar/
http://www.theatlantic.com/technology/archive/2014/08/if-a-self-driving-car-gets-in-an-accident-who-is-legally-liable/375569/
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https://www.imeche.org/policy-and-press/reports/detail/autonomous-and-driverless-cars-case-study
http://www.computerhistory.org/atchm/where-to-a-history-of-autonomous-vehicles/
http://www.cnet.com/uk/news/a-future-of-self-driving-cars-were-ready-now/
http://www.telegraph.co.uk/cars/road-safety/the-future-of-driving/
http://www.theguardian.com/technology/2015/oct/06/google-self-driving-car-jemima-kiss
http://fusion.net/story/207965/driving-should-be-illegal/
https://www.washingtonpost.com/news/the-switch/wp/2016/02/17/the-big-question-about-driverless-cars-no-one-seems-to-have-an-answer-to/
https://www.washingtonpost.com/news/the-switch/wp/2016/02/17/the-big-question-about-driverless-cars-no-one-seems-to-have-an-answer-to/
http://europe.newsweek.com/sorry-disappoint-driverless-cars-will-still-need-drivers-327104
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https://www.technologyreview.com/s/542626/why-self-driving-cars-must-be-programmed-to-kill/
http://cacm.acm.org/magazines/2015/8/189836-the-moral-challenges-of-driverless-cars/fulltext
http://www.economist.com/node/21563280
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http://www.telegraph.co.uk/technology/news/11994880/Five-big-tests-that-driverless-cars-will-have-to-pass.html
http://www.theatlantic.com/technology/archive/2015/10/when-humans-and-robots-share-the-roads/409876/
http://www.bbc.co.uk/programmes/b069x6fv
http://www.huffingtonpost.com/2015/04/08/future-of-driving-chart_n_7024074.html
http://www.techtimes.com/articles/67253/20150728/driverless-cars-safe.htm
http://www.theatlantic.com/technology/archive/2014/08/if-a-self-driving-car-gets-in-an-accident-who-is-legally-liable/375569/
http://www.theguardian.com/sustainable-business/driverless-cars-road-safety-sustainability-lethal-weapon-efficiency
http://www.theguardian.com/sustainable-business/driverless-cars-road-safety-sustainability-lethal-weapon-efficiency
http://www.digitaltrends.com/mobile/google-driverless-cars-dt-debate/#ixzz44J44yGXb
http://www.digitaltrends.com/mobile/google-driverless-cars-dt-debate/#ixzz44J44yGXb
http://www.theatlantic.com/technology/archive/2013/10/the-ethics-of-autonomous-cars/280360/
http://www.slate.com/articles/technology/future_tense/2016/03/google_self_driving_cars_lack_a_human_s_intuition_for_what_other_drivers.html
http://www.google.com/selfdrivingcar/
https://ts.catapult.org.uk/pods
http://edition.cnn.com/interactive/2014/02/tech/cnn10-future-of-driving/
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FuTuRe OF DRIVInG:
“All vehicles should be automated”

In THe neWS
Google car crash ‘not a surprise’ - US transport secretary 
BBC News 14 March 2016

Google self-driving car caught on video colliding with bus 
Guardian 9 March 2016

BMW sees its future shift to ultimate self-driving machine 
Bloomberg 7 March 2016

Google driverless car in road accident 
Financial Times 1 March 2016

Ford speeds towards a self-driving future 
Daily Mail 23 February 2016

Computers will take legal control of driverless cars 
The Times 11 February 2016

Driverless cars: London wants Google vehicle trials 
BBC News 6 February 2016

Autonomous vehicles will be safer, not perfect 
Automotive News 10 January 2016

Self-driving vehicles expected on roads in next few years 
China.org 13 April 2015

FBI warns driverless cars could be used as ‘lethal weapons’ 
Guardian 16 July 2014

Google’s driverless cars are ‘safer’ than human drivers 
Telegraph 29 October 2013

AuDIO/VISuAL
Uber and out: is there a future for driving? 
Battle of Ideas 17 October 2015

Future proofing: Mobility 
BBC Radio 4 26 September 2015

The CNN 10: Future of driving 
CNN

ORGAnISATIOnS
Google

Institution of Mechanical Engineers

http://www.bbc.co.uk/news/technology-35800285
https://www.theguardian.com/technology/2016/mar/09/google-self-driving-car-crash-video-accident-bus
http://www.bloomberg.com/news/articles/2016-03-07/bmw-sees-its-future-shift-to-the-ultimate-self-driving-machine
http://www.ft.com/cms/s/0/341014e8-df4d-11e5-b67f-a61732c1d025.html#axzz44NvyV8KL
http://www.dailymail.co.uk/sciencetech/article-3459832/Ford-speeds-self-driving-future-Car-firm-s-boss-claims-technology-standard-just-four-years.html
http://www.thetimes.co.uk/article/computers-will-take-legal-control-of-driverless-cars-m7xwtg82m
http://www.bbc.co.uk/news/uk-england-london-35511980
http://www.autonews.com/article/20160110/OEM06/301119963/autonomous-vehicles-will-be-safer-not-perfect
http://www.china.org.cn/business/2015-04/13/content_35304255.htm
http://www.theguardian.com/technology/2014/jul/16/google-fbi-driverless-cars-leathal-weapons-autonomous
http://www.telegraph.co.uk/technology/google/10411238/Googles-driverless-cars-are-safer-than-human-drivers.html
http://www.battleofideas.org.uk/2015/session_detail/10021
http://www.bbc.co.uk/programmes/b069x6fv
http://edition.cnn.com/interactive/2014/02/tech/cnn10-future-of-driving/
https://www.google.co.uk/intl/en/about/
https://www.imeche.org/
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HEaLTH MOnITOrInG:
“The constant monitoring of our health does more harm than good”

Over the last few years, fitness bands such as Fitbit and 
Jawbones, have seen an explosion in popularity [Ref: Apple 
Insider]. These wearables, which monitor activity levels, heart 
rate and sleep patterns, account for three out of four of the sales 
of wearable technology in the United States and boast celebrity 
fans such as Andy Murray, George Osborne and Britney Spears 
[Ref: Wareable]. The popularity of fitness bands ties into a wider 
trend of using technology to monitor our individual health. 
Thousands of health apps for smart phones are now available 
which communicate wirelessly with your wearable and PC or 
tablet, providing 24-hour health monitoring, with some of these 
apps even endorsed by the NHS [Ref: Telegraph].  Many are 
so excited by the improvements that technology has made to 
healthcare that they deem it the next medical “revolution” [Ref: 
Telegraph]. A future where technology knows we are ill before 
we do and informs a doctor or provides medication, may sound 
like something from a Huxley novel, but it could be just around 
the corner [Ref: Guardian]. Technology and greater monitoring 
of our health could save the NHS money, transform how we care 
for the elderly, and usher in a new age of personalised care some 
argue [Ref: Guardian]. However, critics are less sure, suggesting 
that the use of fitness bands and health apps is “untested” 
and “unscientific”, while constant health monitoring could 
generate anxiety and a new generation of “worried well” [Ref: 
Independent]. Does the constant monitoring of our health do 
more harm than good?

https://en.wikipedia.org/wiki/Asthma
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Hypertension
https://en.wikipedia.org/wiki/Wearable_technology
http://www.dictionary.com/browse/worried-well
http://appleinsider.com/articles/16/05/04/fitness-bands-outselling-all-other-wearables-including-apple-watch-research-finds
http://appleinsider.com/articles/16/05/04/fitness-bands-outselling-all-other-wearables-including-apple-watch-research-finds
http://www.wareable.com/wearable-tech/celebrity-wearables-the-whos-wearing-what-of-the-stars
http://www.telegraph.co.uk/news/nhs/12122059/Technology-will-never-replace-doctors-but-they-must-embrace-it.html
http://www.telegraph.co.uk/news/health/11201968/Dr-Dan-Poulter-We-stand-on-the-brink-of-a-healthcare-revolution.html
https://www.theguardian.com/technology/2014/oct/10/medical-robots-surgery-trust-future
https://www.theguardian.com/technology/2014/oct/10/medical-robots-surgery-trust-future
http://www.independent.co.uk/life-style/health-and-families/health-news/fitness-apps-dont-improve-health-and-could-be-harmful-10175885.html
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HEaLTH MOnITOrInG:
“The constant monitoring of our health does more harm than good”

THE HEaLTH MOnITOrInG DEBaTE In COnTEXT
Is perpetual monitoring good for us?
Proponents of a medical technological revolution cite how 
a greater use of technology could transform medicine. For 
example, people suffering from chronic conditions like asthma, 
diabetes and high blood pressure could be fitted with sensors 
or use smartphone apps which upload data directly to medical 
records, spotting problems immediately [Ref: Telegraph]. 
Domestic care robots can monitor elderly patients’ eating habits, 
heart rate and whether they have taken their medication, and 
notify local nurses if they detect problems; in future they may 
even be able to treat acute episodes such as heart attacks or 
strokes [Ref: Guardian]. And tablets and smart phones give 
patients more options over how they interact with healthcare 
professionals - booking appointments or seeing medical records 
online or even Skyping with GPs [Ref: Telegraph]. It’s estimated 
that these technological advancements could save the NHS up 
to £5 billion over the next decade, and make it easier for nurses 
and doctors to treat hard to reach patients [Ref: Telegraph]. Yet 
despite this, some are not convinced of the benefits. Glasgow GP 
Dr Des Spence describes the use of wearables and smartphones 
in health care as, “untested and unscientific”, and risks the “over-
diagnosis” of health problems, with people unable to distinguish 
between harmless variation, faulty readings or genuine ill-
health [Ref: BMJ]. Critically, there is no scientific evidence that 
wearables or apps improve health [Ref: Independent], and 
doctors are reporting huge rises in the “worried well”- healthy 
patients who, fuelled by Google and WebMD searches, are 
diagnosing themselves with everything from food allergies to 
brain tumours [Ref: Telegraph]. This not only costs the NHS 
millions, but evidence suggests that extreme anxiety can actually 
be a cause for illness [Ref: Channel 4].

a healthcare revolution?
Dr Eric Topol, a Californian cardiologist, predicts a future where 
smartphones will easily analyse, explain and transmit all relevant 
physiological data to the doctor, without the patient having to 
visit the surgery itself [Ref: New York Times]. In this vision of the 
future, hospitals may be unnecessary, with services “performed 
in the comfort of our own home. Seeing our own data on our 
devices. In charge” [Ref: New York Times]. Healthcare may 
change so rapidly some argue, that an individual may not need 
to see a human doctor throughout the whole treatment process: 
the patient will diagnose themselves with the help of monitoring 
data; undergo surgery by an automated robot; and receive 
aftercare from C3PO in scrubs [Ref: Telegraph]. However, the role 
of a doctor is multi-faceted, and critics argue that it is not just 
clinical knowledge or analysis of data which is important, “it’s 
communication, it’s diplomacy, it’s tact, it’s pattern recognition” 
[Ref: Telegraph]. A doctor must make complex ethical decisions 
within an established regulatory framework, and deliver a 
message in a way that suits the individual patient. In this sense, 
the diagnostic process is a profoundly human one – after all, 
would you rather receive the news that you or a loved one had 
cancer from a text message or a sentient, understanding human?

http://www.telegraph.co.uk/news/health/news/11680638/NHS-patients-to-be-monitored-remotely-in-digital-healthcare-revolution.html
https://www.theguardian.com/technology/2014/oct/10/medical-robots-surgery-trust-future
http://www.telegraph.co.uk/news/health/11201968/Dr-Dan-Poulter-We-stand-on-the-brink-of-a-healthcare-revolution.html
http://www.telegraph.co.uk/news/health/news/11680638/NHS-patients-to-be-monitored-remotely-in-digital-healthcare-revolution.html
http://www.bmj.com/content/350/bmj.h1887
http://www.independent.co.uk/life-style/health-and-families/health-news/fitness-apps-dont-improve-health-and-could-be-harmful-10175885.html
http://www.telegraph.co.uk/lifestyle/wellbeing/diet/10977877/Are-you-one-of-the-rising-numbers-of-the-worried-well.html
http://www.channel4.com/programmes/dispatches/on-demand/57108-006
http://www.nytimes.com/2015/01/06/science/the-patient-will-see-you-now-envisions-a-new-era-of-digitally-perfected-care.html?_r=1
http://www.nytimes.com/2015/01/06/science/the-patient-will-see-you-now-envisions-a-new-era-of-digitally-perfected-care.html?_r=1
http://www.telegraph.co.uk/news/nhs/12093232/Strike-all-you-like-doctors-technology-will-soon-take-away-your-power.html
http://www.telegraph.co.uk/news/nhs/12122059/Technology-will-never-replace-doctors-but-they-must-embrace-it.html
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HEaLTH MOnITOrInG:
“The constant monitoring of our health does more harm than good”

THE HEaLTH MOnITOrInG DEBaTE In COnTEXT COnTInuED...
Is the data always useful?
Supporters of health monitoring note that the healthcare service 
is notoriously slow to adapt to new technology. And the testing 
process which a piece of technology must go through in order 
to be deemed safe for medical application, is deemed arduous 
and long-winded, so many private companies choose to skip it 
all together and sell their products directly to consumers [Ref: 
Modern Medicine]. But for opponents, such regulation is vital 
to ensure patient safety [Ref: Guardian]. And they argue that 
it takes time to show that new technology is beneficial, and so 
it should not be introduced widely until it is clear that the data 
can be interpreted accurately. That said, in the future, health 
monitoring could be utilised by using electronic prescribing 
systems, which have been shown to make prescription errors 
50% less likely, and can be checked to conform to sensible 
drug quantities, interactions with other medication, and even 
clinical conditions [Ref: Guardian]. Monitoring technology 
can also help in the diagnostic process, as some evidence 
suggests that first diagnoses by a GP are frequently inaccurate 
[Ref: Guardian]. In these scenarios, the objective nature of 
monitoring technologies may allow us to mitigate the risk of 
human error in healthcare. However, others are cautious about 
such claims, and note that technology may sometimes end up 
doing more harm than good. For example, some doctors are 
querying the value of breast screening programmes, suggesting 
that women risk false positives and over treatment, including 
unnecessary breast removal and surgery on harmless cancers 
[Ref: Daily Mail]. Furthermore, companies such as 23andme 
will now screen any individual’s DNA for genes associated with 
inheritable conditions for a fee of £125 [Ref: Guardian]. In light 

of this, Dr Ewan Birney queries the usefulness of this sort of data 
gathering, with much of the information based on “very small 
shifts of risk, which are better served by simply living healthier 
and getting more exercise”. He goes on to conclude that there 
is “an understandable concern that this type of genetic testing 
could cause inappropriate harm, simply through people worrying 
excessively or becoming neurotic over these small increases in 
risk” [Ref: Guardian]. So how should we view health monitoring 
technology - do we really understand what all the data means? 
Are patients in danger of being deluged with data that they do 
not fully understand? Is having constant information about our 
health a good thing, or does it just add one more thing for us to 
worry about?

http://managedhealthcareexecutive.modernmedicine.com/managed-healthcare-executive/news/will-wearables-and-healthcare-ever-sync?page=0,0
http://www.theguardian.com/public-leaders-network/2015/jun/08/nhs-internet-of-things-future-care-patient-control
http://www.theguardian.com/healthcare-network/2014/may/20/can-technology-improve-patient-safety
http://www.theguardian.com/healthcare-network/2014/may/20/can-technology-improve-patient-safety
http://www.dailymail.co.uk/health/article-3474455/I-set-breast-cancer-screening-m-s-biggest-critic-doctor-argues-mammograms-harm-good.html
https://www.theguardian.com/technology/2014/dec/02/google-genetic-testing-23andme-uk-launch
https://www.theguardian.com/technology/2014/dec/02/google-genetic-testing-23andme-uk-launch
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“The constant monitoring of our health does more harm than good”

ESSEnTIaL rEaDInG
Can healthy people benefit from health apps? 
BMJ 14 April 2015

FOr
Will wearables and healthcare ever sync? 
Donna Marbury  Modern Medicine 3 May 2016

Are fitness trackers bad for your health? 
Guardian 15 April 2015

Fitness apps don’t improve health – and could be harmful 
Chris Cooper Independent 14 April 2015

Are you one of the rising numbers of the worried well? 
Maxine Frith Telegraph 20 July 2014

aGaInST
Technology will never replace doctors – but they must embrace it 
Professor Maureen Baker Telegraph 26 January 2016

NHS patients to be monitored remotely in digital healthcare 
revolution 
Sarah Knapton Telegraph 17 June 2015

NHS and internet of things: The future of care is about the 
patient taking control 
SA Mathieson Guardian 8 June 2015

We stand on the brink of a healthcare revolution 
Dr Dan Poulter Telegraph 2 November 2014

http://www.bmj.com/content/350/bmj.h1887
http://managedhealthcareexecutive.modernmedicine.com/managed-healthcare-executive/news/will-wearables-and-healthcare-ever-sync?page=0,0
http://www.theguardian.com/lifeandstyle/shortcuts/2015/apr/15/are-fitness-trackers-bad-for-your-health
http://www.independent.co.uk/life-style/health-and-families/health-news/fitness-apps-dont-improve-health-and-could-be-harmful-10175885.html
http://www.telegraph.co.uk/lifestyle/wellbeing/diet/10977877/Are-you-one-of-the-rising-numbers-of-the-worried-well.html
http://www.telegraph.co.uk/news/nhs/12122059/Technology-will-never-replace-doctors-but-they-must-embrace-it.html
http://www.telegraph.co.uk/news/health/news/11680638/NHS-patients-to-be-monitored-remotely-in-digital-healthcare-revolution.html
http://www.telegraph.co.uk/news/health/news/11680638/NHS-patients-to-be-monitored-remotely-in-digital-healthcare-revolution.html
http://www.theguardian.com/public-leaders-network/2015/jun/08/nhs-internet-of-things-future-care-patient-control
http://www.theguardian.com/public-leaders-network/2015/jun/08/nhs-internet-of-things-future-care-patient-control
http://www.telegraph.co.uk/news/health/11201968/Dr-Dan-Poulter-We-stand-on-the-brink-of-a-healthcare-revolution.html
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BaCKGrOunDErS
Doctors to co-create bottom-up healthcare technology 
Adrian Bridgwater Forbes 24 May 2016

First, there were wearables. Now, there are swallowables 
Zach Guzman CNBC 3 May 2016

Hospital cybersecurity: It takes practice 
Bertha Coombs CNBC 25 April 2016

Strike all you like, doctors – technology will soon take away your 
power 
James Kirkup Telegraph 12 January 2016

Beware a future where health monitoring by wearables is the 
norm 
Emmanuel Tsekleves Guardian 4 June 2015

Worried well 
Charlie Kurth Aeon 12 February 2015

Patient heal thyself 
Abigail Zuger New York Times 5 January 2015

Medical robotics 
Mark Piesing Guardian 10 October 2014

Can technology improve patient safety 
Mark Ryan Guardian 20 May 2014

2015 could be the year of the hospital hack 
Mike Orcutt MIT Technology Review 23 December 2013

auDIO/VISuaL
Dispatches, are you addicted to your doctor? 
Channel 4 18 August 2014

http://www.forbes.com/sites/adrianbridgwater/2016/05/24/doctors-to-co-create-bottom-up-healthcare-technology/#87832815af72
http://www.cnbc.com/2016/05/03/first-there-were-wearables-now-there-are-swallowables.html
http://www.cnbc.com/2016/04/25/hospital-cybersecurity-it-takes-practice.html
http://www.telegraph.co.uk/news/nhs/12093232/Strike-all-you-like-doctors-technology-will-soon-take-away-your-power.html
http://www.telegraph.co.uk/news/nhs/12093232/Strike-all-you-like-doctors-technology-will-soon-take-away-your-power.html
http://www.theguardian.com/media-network/2015/jun/04/health-monitoring-wearables-technology-norm
http://www.theguardian.com/media-network/2015/jun/04/health-monitoring-wearables-technology-norm
https://aeon.co/essays/anxiety-isn-t-just-a-useless-emotion-it-s-also-a-moral-goad
http://www.nytimes.com/2015/01/06/science/the-patient-will-see-you-now-envisions-a-new-era-of-digitally-perfected-care.html?_r=2
https://www.theguardian.com/technology/2014/oct/10/medical-robots-surgery-trust-future
http://www.theguardian.com/healthcare-network/2014/may/20/can-technology-improve-patient-safety
https://www.technologyreview.com/s/533631/2015-could-be-the-year-of-the-hospital-hack/
http://www.channel4.com/programmes/dispatches/on-demand/57108-006
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In THE nEWS
The global market for IoT healthcare tech will top $400 billion in 
2022 
Business Insider UK 26 May 2016

Just how accurate are fitbits? The jury is out 
Financial Review 26 May 2016

First flexible wearable device can monitor biochemical, electric 
signals in human body 
News Medical 23 May 2016

‘Real challenges on the practical level’ to wearables in medicine 
MedCity News 23 May 2016

Statins glitch means thousands may have been incorrectly 
prescribed 
Telegraph 11 May 2016

Fitness bands outselling all other wearables, including Apple 
Watch 
Apple Insider 4 May 2016

Are medical grade devices the next generation of wearables? 
Forbes 20 April 2016

“I set up breast cancer screening – now I’m it’s biggest critic” 
Daily Mail 3 March 2016

One in four self-diagnose on the internet instead of visiting the 
doctor 
Telegraph 24 July 2015

Celebrity wearables: the who’s wearing what of the stars 
Wareable 11 February 2015

DNA-screening test 23andMe launches in UK after US ban 
Guardian 2 December 2014

OrGanISaTIOnS
23andme

NHS

http://uk.businessinsider.com/the-global-market-for-iot-healthcare-tech-will-top-400-billion-in-2022-2016-5?r=US&IR=T
http://uk.businessinsider.com/the-global-market-for-iot-healthcare-tech-will-top-400-billion-in-2022-2016-5?r=US&IR=T
http://www.afr.com/technology/gadgets/wearable-technology/just-how-accurate-are-fitbits-the-jury-is-out-20160525-gp400m
http://www.news-medical.net/news/20160523/First-flexible-wearable-device-can-monitor-biochemical-electric-signals-in-human-body.aspx
http://www.news-medical.net/news/20160523/First-flexible-wearable-device-can-monitor-biochemical-electric-signals-in-human-body.aspx
http://medcitynews.com/2016/05/challenges-wearables-medicine/
http://www.telegraph.co.uk/news/2016/05/11/statins-glitch-means-thousands-may-have-been-incorrectly-prescri/
http://www.telegraph.co.uk/news/2016/05/11/statins-glitch-means-thousands-may-have-been-incorrectly-prescri/
http://appleinsider.com/articles/16/05/04/fitness-bands-outselling-all-other-wearables-including-apple-watch-research-finds
http://appleinsider.com/articles/16/05/04/fitness-bands-outselling-all-other-wearables-including-apple-watch-research-finds
http://www.forbes.com/sites/jenniferhicks/2016/04/30/are-medical-grade-devices-the-next-generation-of-wearables/#4012ce182857
http://www.dailymail.co.uk/health/article-3474455/I-set-breast-cancer-screening-m-s-biggest-critic-doctor-argues-mammograms-harm-good.html
http://www.telegraph.co.uk/news/health/news/11760658/One-in-four-self-diagnose-on-the-internet-instead-of-visiting-the-doctor.html
http://www.telegraph.co.uk/news/health/news/11760658/One-in-four-self-diagnose-on-the-internet-instead-of-visiting-the-doctor.html
http://www.wareable.com/wearable-tech/celebrity-wearables-the-whos-wearing-what-of-the-stars
https://www.theguardian.com/technology/2014/dec/02/google-genetic-testing-23andme-uk-launch
https://www.23andme.com/en-gb/
http://www.nhs.uk/pages/home.aspx
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FOR STUDENTS
READ EVERYTHING .....
In the Topic Guide and in the news - not just your 
side of the argument either. 

STATISTICS ARE GOOD BUT.....
Your opponents will have their own too. They’ll 
support your points but they aren’t a substitute for 
them.

BE BOLD
Get straight to the point but don’t rush into 
things: make sure you aren’t falling back on earlier 
assertions because interpreting a debate too 
narrowly might show a lack of understanding or 
confidence. 

DON’T BACK DOWN
Try to take your case to its logical conclusion before 
trying to seem ‘balanced’ - your ability to challenge 
fundamental principles will be rewarded - even if you 
personally disagree with your arguments.  

DON’T PANIC
Never assume you’ve lost because every question is 
an opportunity to explain what you know. Don’t try 
to answer every question but don’t avoid the tough 
ones either. 

FOR JUDGES
Judges are asked to consider whether students have 
been brave enough to address the difficult questions 
asked of them. Clever semantics might demonstrate 
an acrobatic mind but are also likely to hinder 
a serious discussion by changing the terms and 
parameters of the debate itself.

Whilst a team might demonstrate considerable 
knowledge and familiarity with the topic, evading 
difficult issues and failing to address the main 
substance of the debate misses the point of the 
competition. Judges are therefore encouraged to 
consider how far students have gone in defending 
their side of the motion, to what extent students 
have taken up the more challenging parts of the 
debate and how far the teams were able to respond 
to and challenge their opponents. 

As one judge remarked ‘These are not debates 
won simply by the rather technical rules of schools 
competitive debating. The challenge is to dig in to 
the real issues.’ This assessment seems to grasp the 
point and is worth bearing in mind when sitting on a 
judging panel.
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TeCHnOLOGY AnD THe enVIROnMenT:
“Technological progress will not solve society’s environmental issues”

Arguably, climate change, and the environmental problems that 
will occur as a result, are the most pressing issues that mankind 
faces. The Paris climate change summit last year was hailed as 
a momentous deal, in which countries pledged, among other 
things, to cap emissions, and seek to limit temperature rises 
to 1.5C – below the 2C which most accept would be disastrous 
for the planet [Ref: Guardian]. However despite this, debate 
still rages about whether this is enough to combat climate 
change, and if, reductions, caps and restrictions are the path 
that we should be following at all. Indeed, there are some that 
argue that we need far more radical thinking, and that even 
if, “we had found cheap renewable energy technologies that 
could gradually replace all of the world’s coal plants…it still 
wouldn’t have solved climate change.” [Ref: Spectrum] As such, 
they argue that radical new technological means of producing 
and storing energy, as well as carbon capture and storage for 
example – disruptive technologies which change the energy and 
environmental landscape totally, are what is needed. For these 
advocates of technological innovation, cutting emissions, and 
changing our lifestyles is not the answer. That said, others are not 
convinced. Instead, they are critical of those who put their faith 
in technology and innovation as the answer to our environmental 
problems, with one commentator noting that this amounts to, 
“an alibi for excess”, going on to state that: “We have placed 
our faith in something called progress, in the untestable belief 
that things will always get better.” [Ref: Guardian] So, should 
we embrace the promise of technological innovation to solve 
society’s environmental issues? Or in doing so, do we ignore 
the fact that we are responsible for the behaviour change that 
society needs to tackle climate change?

http://www.oxforddictionaries.com/definition/english/climate-change
https://en.wikipedia.org/wiki/Disruptive_innovation
https://en.wikipedia.org/wiki/Ecomodernism
http://www.britannica.com/topic/environmentalism
http://www.merriam-webster.com/dictionary/fossil%20fuel
http://news.bbc.co.uk/1/hi/technology/8338853.stm
http://www.theguardian.com/commentisfree/2015/dec/13/the-guardian-view-on-cop-21-climate-talks-saving-the-planet-in-a-fracturing-world
http://spectrum.ieee.org/energy/renewables/what-it-would-really-take-to-reverse-climate-change
http://www.theguardian.com/commentisfree/belief/2015/dec/17/magical-thinking-about-progress-wont-save-planet-earth
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TeCHnOLOGY AnD THe enVIROnMenT:
“Technological progress will not solve society’s environmental issues”

THe TeCHnOLOGY AnD THe enVIROnMenT DeBATe In COnTeXT
The climate change conundrum

Central to the debate about climate change, is the discussion 
about how best to reduce it, or halt its progress altogether; 
through reductions and behaviour change, or through technology 
and innovation. Many now suggest that despite attempts at 
finding political solutions through international agreements, it is 
highly unlikely that these methods will reap meaningful rewards 
going forward. For instance, economist and commentator Will 
Hutton observes that in the midst of the discussion on climate 
change, rapidly developing countries such as India want the same 
opportunities to grow their economies as Western countries did 
during industrialisation, and will continue to burn coal unless 
there are alternatives that are as cost effective [Ref: Guardian]. 
As such, he adds that: “Prime Minister Modi is clear: if the choice 
is between poverty and climate change, India will choose the 
latter”, and so it is obvious that: “It will be innovation that will 
save the planet. This is the blistering truth that should be written 
in neon in the skies” [Ref: Guardian]. However, others are critical 
of this approach, and accuse its proponents of attempting to 
have their cake and eat it. They argue that we cannot continue 
to live the way that we do, and that it is our attitude towards 
growth and progress, and its impact on the environment that 
needs to change, as environmentalist George Monbiot suggests: 
“We seem unable to face the fact that our utopia is also our 
dystopia; that production appears to be indistinguishable from 
destruction.” [Ref: Guardian]

Is technological progress the answer?

For advocates: “It’s not true that we can’t solve big problems 
with technology; we can. We must.” [Ref: Technology Review] 
And outlining the technological argument, science writer Leigh 
Phillips notes that: “Through technological advance, we can use 
less of something to produce the same amount, or replace one 
raw material with another. We didn’t ‘run out’ of whale blubber. 
We replaced it with kerosene.” [Ref: Guardian] Moreover, in 
light of the fact that 2015 is likely to have gone down as the 
hottest year since 1880, and with the attempts to move to 
renewable energy barely reducing carbon dioxide emissions 
[Ref: Economist], supporters of technology and innovation 
claim that global warming cannot be dealt with using todays 
tools and mindset, and suggest that we need to create some 
new ones. From this perspective, humans have the potential to 
solve climate and environmental problems through technology 
and progress, as an Economist editorial argues: “The climate 
is changing because of extraordinary inventions like the steam 
turbine and internal combustion engine. The best way to cope 
is to keep inventing.” [Ref: Economist] In this way, they dismiss 
environmentalist arguments, which suggest, “that the best way 
to save the planet is to curtail human activity, whether in the 
form of breeding, building, burning or business” [Ref: Telegraph], 
and instead posit the idea that the answer is not retreat and de-
modernisation, but innovation and radical solutions. Ideas such 
as geoengineering [Ref: BBC News], which involves modifying 
the Earth’s environment, are being researched – with Dubai 
currently looking to build an artificial mountain to increase 
rainfall to combat drought [Ref: New Scientist]. Others suggest 
that: “Our society needs to fund scientists and engineers to 

http://www.theguardian.com/commentisfree/2015/nov/29/paris-climate-talks-innovation-climate-change-planet-investment
http://www.theguardian.com/commentisfree/2015/nov/29/paris-climate-talks-innovation-climate-change-planet-investment
http://www.theguardian.com/commentisfree/2015/nov/24/consume-conserve-economic-growth-sustainability
https://www.technologyreview.com/s/429690/why-we-cant-solve-big-problems/
https://www.theguardian.com/science/political-science/2015/nov/04/why-eco-austerity-wont-save-us-from-climate-change
http://www.economist.com/news/leaders/21679193-global-warming-cannot-be-dealt-using-todays-tools-and-mindsets-so-create-some-new
http://www.economist.com/news/leaders/21679193-global-warming-cannot-be-dealt-using-todays-tools-and-mindsets-so-create-some-new
http://www.telegraph.co.uk/news/earth/environment/climatechange/11877170/Owen-Paterson-Economic-growth-is-the-key-to-saving-the-planet.html
http://news.bbc.co.uk/1/hi/technology/8338853.stm
https://www.newscientist.com/article/2088110-fake-mountains-to-make-rain-its-last-gasp-geoengineering/?utm_source=NSNS
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TeCHnOLOGY AnD THe enVIROnMenT:
“Technological progress will not solve society’s environmental issues”

THe TeCHnOLOGY AnD THe enVIROnMenT DeBATe In COnTeXT COnT-
propose new ideas, fail quickly, and share what they learn” [Ref: 
Spectrum], and argue that R&D needs to be properly financed, 
with more onus placed on funding radical ‘disruptive’ [Ref: 
Wikipedia] projects which may have the potential to solve our 
environmental problems. This is because: “There are, no doubt, 
all manner of unpredictable inventions that are possible…if 
imagination, science, and engineering run wild.” [Ref: Spectrum]

Less is more? The environmental case

Professor Clive Hamilton laments the notion that technological 
fixes can solve environmental problems, and suggests that 
the real reason why some are wedded to them, is because 
it allows us to believe that nothing needs to change. He says 
that: “Technofixes – technical solutions to social problems – 
are appealing when we are unwilling to change ourselves and 
our social institutions” [Ref: Scientific American], and argues 
that it is profound behavioural change that is needed instead 
of the, “unbridled techno-industrialism”, which illustrates 
“our unwillingness to change the way we live.” [Ref: Scientific 
American] Furthermore, critics of technological fixes are 
suspicious of the idea posited by some Ecomodernists [Ref: 
Wikipedia] – that our actions, and modernity per se, are not the 
problem, and claim that these assertions represent, “an illusion, 
created by the irrational accounting of our environmental 
impacts.” [Ref: Guardian] A key argument for opponents of 
technological answers to climate change, is that we need to be 
realistic about what we can hope to do, because innovations 
that are put forward are often, “emerging technologies, that 
are barely proven, yet to be successfully commercialised, or 
downright illusory.” [Ref: MIT Technology Review] In a similar 

vein, further interrogating the argument that technology holds 
all of the answers, one writer opines that: “Climate change is 
an energy problem. Burning fossil fuels to produce electricity or 
heat is responsible for roughly half of global warming pollution…
Changes are required not just in technology, but also in people’s 
behaviour.” [Ref: Scientific American] Opponents also note that 
in this debate, technology is often used as a smokescreen for 
politicians to hide behind, allowing them to postpone making 
unpopular decisions that will actually help lower CO2 emissions. 
As George Monbiot argues: “Governments urge us to both 
consume more and to preserve more. We must extract more 
fossil fuel from the ground, but burn less of it…These policies 
are irreconcilable.” [Ref: Guardian] With these arguments in 
mind, where does the balance lie? Are critics right that the key to 
combatting environmental issues is behaviour change on a global 
scale, which may mean that aspects of life in industrial countries 
may have to change? Or should we put our faith in radical, new 
technologies, and innovation, because: “The end is not nigh, and 
we do not need to rein in industrial society. If anything, we must 
accelerate our modernity.” [Ref: Guardian]

http://spectrum.ieee.org/energy/renewables/what-it-would-really-take-to-reverse-climate-change
https://en.wikipedia.org/wiki/Disruptive_innovation
http://spectrum.ieee.org/energy/renewables/what-it-would-really-take-to-reverse-climate-change
http://www.scientificamerican.com/article/geoengineering-is-not-a-solution-to-climate-change/
http://www.scientificamerican.com/article/geoengineering-is-not-a-solution-to-climate-change/
http://www.scientificamerican.com/article/geoengineering-is-not-a-solution-to-climate-change/
https://en.wikipedia.org/wiki/Ecomodernism
http://www.theguardian.com/commentisfree/2015/nov/24/consume-conserve-economic-growth-sustainability
https://www.technologyreview.com/s/544551/paris-climate-agreement-rests-on-shaky-technological-foundations/
http://www.scientificamerican.com/article/how-to-solve-global-warming-its-the-energy-supply/
http://www.theguardian.com/commentisfree/2015/nov/24/consume-conserve-economic-growth-sustainability
https://www.theguardian.com/science/political-science/2015/nov/04/why-eco-austerity-wont-save-us-from-climate-change
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eSSenTIAL ReADInG

FOR
Magical thinking about progress won’t save planet Earth 
Giles Fraser Guardian 17 December 2015

Consume more, conserve more: sorry, but we just can’t do both 
George Monbiot Guardian 24 November 2015

Geoengineering is not a solution to climate change 
Clive Hamilton Scientific American 10 March 2015

How to solve global warming: It’s the energy supply 
David Biello Scientific American 13 April 2014

AGAInST
Innovation will save our warming planet – so where is the 
investment? 
Will Hutton Guardian 29 November 2015

Clear thinking needed 
Economist 28 November 2015

Why eco-austerity won’t save us from climate change 
Leigh Phillips Guardian 4 November 2015

What it would really take to reverse climate change  
Ross Koningstein & David Fork Spectrum 14 November 2014

In DePTH
Why we can’t solve big problems: Has technology failed us? 
Jason Pontin MIT Technology Review 24 October 2012

http://www.theguardian.com/commentisfree/belief/2015/dec/17/magical-thinking-about-progress-wont-save-planet-earth
http://www.theguardian.com/commentisfree/2015/nov/24/consume-conserve-economic-growth-sustainability
http://www.scientificamerican.com/article/geoengineering-is-not-a-solution-to-climate-change/
http://www.scientificamerican.com/article/how-to-solve-global-warming-its-the-energy-supply/
http://www.theguardian.com/commentisfree/2015/nov/29/paris-climate-talks-innovation-climate-change-planet-investment
http://www.theguardian.com/commentisfree/2015/nov/29/paris-climate-talks-innovation-climate-change-planet-investment
http://www.economist.com/news/leaders/21679193-global-warming-cannot-be-dealt-using-todays-tools-and-mindsets-so-create-some-new
https://www.theguardian.com/science/political-science/2015/nov/04/why-eco-austerity-wont-save-us-from-climate-change
http://spectrum.ieee.org/energy/renewables/what-it-would-really-take-to-reverse-climate-change
https://www.technologyreview.com/s/429690/why-we-cant-solve-big-problems/
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BACKGROunDeRS
Fake mountains to make it rain? Its last gasp geoengineering 
Jamais Cascio New Scientist 13 May 2016

How zero carbon buildings can save the world – and $20 billion 
Ken Maher Fifth Estate 12 May 2016

Trying to save the planet one light bulb at a time 
Mark Gilbert Japan Times 3 May 2016

Meet the Google Exec trying to save the planet 
Lisa Eadicicco Time Magazine 15 April 2016

Generation Anthropocene: How humans have altered the planet 
for ever 
Robert Macfarlane Guardian 1 April 2016

Paris climate agreement rests on shaky technological foundations 
Richard Martin MIT Technology Review 15 December 2015

Can new energy technology save the planet? 
Eric Niller Discovery 1 December 2015

How investing in food technology can save the planet and 
improve human health 
Randy Komisar Tech Crunch 13 October 2015

Economic growth is the key to saving the planet 
Owen Paterson Telegraph 20 September 2015

Dark thoughts on Eco-modernism 
Chris Smaje Dark Mountain 12 August 2015

We must learn to limit our excessive consumption 
Observer 30 November 2014

Can technology save the world? Experts disagree 
Claire Cain Miller New York Times 2 May 2014

The overpopulation myth 
Fred Pearce Prospect Magazine March 2010

Climate technologies: a leap into the unknown 
Oscar Reyes Red Pepper December 2009

Engineering our climate 
Royal Geographic Society

An ecomodernist manifesto 
Ecomodernism.org

Tackling climate change with technology 
BBC News

https://www.newscientist.com/article/2088110-fake-mountains-to-make-rain-its-last-gasp-geoengineering/?utm_source=NSNS
http://www.thefifthestate.com.au/spinifex/how-zero-carbon-buildings-can-save-the-world-and-20-billion/82213
http://www.japantimes.co.jp/opinion/2016/05/03/commentary/world-commentary/trying-save-planet-one-light-bulb-time/#.VzRrc4QrKUk
http://time.com/4295351/rebecca-moore-google-earth-outreach/
http://www.theguardian.com/books/2016/apr/01/generation-anthropocene-altered-planet-for-ever
http://www.theguardian.com/books/2016/apr/01/generation-anthropocene-altered-planet-for-ever
https://www.technologyreview.com/s/544551/paris-climate-agreement-rests-on-shaky-technological-foundations/
http://news.discovery.com/tech/alternative-power-sources/can-new-energy-technology-save-the-planet-151201.htm
http://techcrunch.com/2015/10/13/ventured-how-investing-in-food-technology-can-save-the-planet-and-improve-human-health/
http://techcrunch.com/2015/10/13/ventured-how-investing-in-food-technology-can-save-the-planet-and-improve-human-health/
http://www.telegraph.co.uk/news/earth/environment/climatechange/11877170/Owen-Paterson-Economic-growth-is-the-key-to-saving-the-planet.html
http://dark-mountain.net/blog/dark-thoughts-on-ecomodernism-2/
http://www.theguardian.com/theobserver/2014/nov/30/climate-change-limit-excessive-consumption
http://www.nytimes.com/2014/05/03/upshot/can-technology-save-the-world-experts-disagree.html?_r=0
http://www.prospectmagazine.co.uk/magazine/the-overpopulation-myth
http://www.redpepper.org.uk/climate-technologies-a-leap-into/
http://www.rgs.org/OurWork/Schools/Teaching+resources/Key+Stage+5+resources/21st+Century+Challenges/Engineering+our+climate.htm
http://www.ecomodernism.org/
http://news.bbc.co.uk/1/hi/technology/8338853.stm
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In THe neWS
How can humans survive doomsday? Scientists prepare 
500-Million-year plan 
Tech Times 11 May 2016

Elon Musk: ‘We need a revolt against the fossil fuel industry’ 
Guardian 5 May 2016

Science says this centuries-old discovery will save the planet 
Mother Jones 2 May 2016

NASA’s latest X-Planes could help save the planet 
The Next Web 26 April 2016

Lab-grown beef will save the planet 
Newsweek 28 February 2016

Bill Gates predicts a clean-energy breakthrough within 15 years 
will save the planet 
Quartz 22 February 2016

Most threats to humans come from science and technology, 
warns Hawking 
Guardian 19 January 2016

Geoengineering ‘not a solution’ to sea-level rise 
BBC News 24 August 2010

ORGAnISATIOnS
Institution of Mechanical Engineers

AuDIO/VISuAL
How investing in food technology can save the planet and 
improve human health 
Randy Komisar Tech Crunch 13 October 2015

http://www.techtimes.com/articles/157281/20160511/how-can-humans-survive-doomsday-scientists-prepare-500-million-year-plan.htm
http://www.techtimes.com/articles/157281/20160511/how-can-humans-survive-doomsday-scientists-prepare-500-million-year-plan.htm
http://www.theguardian.com/environment/2016/may/05/elon-musk-we-need-a-revolt-against-the-fossil-fuel-industry
http://www.motherjones.com/environment/2016/04/electric-cars-coal-power-plants-climate-change
http://thenextweb.com/insider/2016/04/25/nasa-x-planes-initiative/#gref
http://europe.newsweek.com/lab-grown-beef-will-save-planet-and-be-billion-dollar-business-430980
http://qz.com/621385/bill-gates-predicts-a-clean-energy-breakthrough-within-15-years-will-save-the-planet/
https://www.theguardian.com/science/2016/jan/19/stephen-hawking-warns-threats-to-humans-science-technology-bbc-reith-lecture
https://www.theguardian.com/science/2016/jan/19/stephen-hawking-warns-threats-to-humans-science-technology-bbc-reith-lecture
http://www.bbc.co.uk/news/science-environment-11076786
http://www.imeche.org/industry-sectors/power-energy
http://techcrunch.com/2015/10/13/ventured-how-investing-in-food-technology-can-save-the-planet-and-improve-human-health/
http://techcrunch.com/2015/10/13/ventured-how-investing-in-food-technology-can-save-the-planet-and-improve-human-health/
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FOR STUDENTS
READ EVERYTHING .....
In the Topic Guide and in the news - not just your 
side of the argument either. 

STATISTICS ARE GOOD BUT.....
Your opponents will have their own too. They’ll 
support your points but they aren’t a substitute for 
them.

BE BOLD
Get straight to the point but don’t rush into 
things: make sure you aren’t falling back on earlier 
assertions because interpreting a debate too 
narrowly might show a lack of understanding or 
confidence. 

DON’T BACK DOWN
Try to take your case to its logical conclusion before 
trying to seem ‘balanced’ - your ability to challenge 
fundamental principles will be rewarded - even if you 
personally disagree with your arguments.  

DON’T PANIC
Never assume you’ve lost because every question is 
an opportunity to explain what you know. Don’t try 
to answer every question but don’t avoid the tough 
ones either. 

FOR JUDGES
Judges are asked to consider whether students have 
been brave enough to address the difficult questions 
asked of them. Clever semantics might demonstrate 
an acrobatic mind but are also likely to hinder 
a serious discussion by changing the terms and 
parameters of the debate itself.

Whilst a team might demonstrate considerable 
knowledge and familiarity with the topic, evading 
difficult issues and failing to address the main 
substance of the debate misses the point of the 
competition. Judges are therefore encouraged to 
consider how far students have gone in defending 
their side of the motion, to what extent students 
have taken up the more challenging parts of the 
debate and how far the teams were able to respond 
to and challenge their opponents. 

As one judge remarked ‘These are not debates 
won simply by the rather technical rules of schools 
competitive debating. The challenge is to dig in to 
the real issues.’ This assessment seems to grasp the 
point and is worth bearing in mind when sitting on a 
judging panel.

FOR TeACHeRS
,oping to start a debating club͍ >ooking for ways to give your debaters more experience͍ �ebaitng DaƩers have 
have a wide range of resources to help develop a culture of debate in your school and many more Topic 'uides 
like this one to bring out the best in your students. &or these and details of how to enter a team for the �ebating 
DaƩers Competition visit our website, www.debatingmatters.com

http://www.debatingmatters.com
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eNGINeerING AND eDUcAtION:
“Anyone can become an engineer”

The UK is suffering an engineering skills shortfall, prompting many in 
the industry to ask the question: can anyone become a scientist or 
engineer? [Ref: Bloomberg]. The Warwick Institute for Employment 
Research suggests that for a prosperous UK economy, an additional 
1.82 million people will be needed in engineering jobs between 2012 
and 2022 [Ref: Institution of Mechanical Engineers]. Engineering UK 
suggests that over the same timeframe there will be a shortfall of some 
550,000 engineers and skilled technicians [Ref: Institution of Mechanical 
Engineers]. In a world which is ever more reliant on technology, there is 
“a danger that the UK as a whole, could miss out on the opportunities 
within advanced manufacturing and engineering due to ignorance 
and a lack of skills” [Ref: Telegraph]. If you dig deeper the trend only 
becomes more concerning. A tiny 7% of UK engineers are female, the 
lowest proportion in Europe, despite girls on the whole outperforming 
boys in science GCSEs [Ref: New Scientist]. In Singapore, where applied 
science is arguably more valued, 40% of graduates are engineers - 
skills incredibly attractive to foreign investors [Ref: Telegraph]. Within 
this context, Christine Cunningham, an education researcher and 
vice president at the Museum of Science in Boston, believes young 
children do not know what engineers are. When prompted to draw 
a picture of an engineer, students frequently depict train drivers or 
construction workers assembling buildings, bridges or roads [Ref: 
Discover Magazine]. With all of this in mind, are certain individuals 
inclined towards a STEM career, with an innate engineering disposition 
so strong, that it does not need developing in the way we assume other 
skills do? Or are lots of young people missing out on a technology or 
engineering career because they don’t know what engineering is or 
what engineers do? Would better education prove that anyone can be 
an engineer, or are certain people born for a career in engineering?

https://en.wikipedia.org/wiki/Engineering
http://www.dictionary.com/browse/innate
http://www.livescience.com/43296-what-is-stem-education.html
http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
http://www.telegraph.co.uk/business/women-in-engineering/skills-pipeline/
https://www.newscientist.com/article/mg22429970-800-teenage-girls-rule-themselves-out-of-engineering-careers/
http://www.telegraph.co.uk/education/secondaryeducation/9861983/Teach-engineering-not-cookery-Sir-James-Dyson-says.html
http://discovermagazine.com/2013/dec/15-e-is-for-engineering
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eNGINeerING AND eDUcAtION:
“Anyone can become an engineer”

tHe eNGINeerING AND eDUcAtION DebAte IN cONteXt

can anyone become an engineer?

Whilst many of us believe we can do anything we set our mind 
to, some in the science education community question whether 
we all have the capacity to become scientists or engineers. 
Greg Blonder argues that by the time we reach 11 years old, 
“the scientists, engineers, poets, basketball players, and beauty 
queens” have all sorted themselves out, “some by natural 
inclination, and some by peer pressure” [Ref: Bloomberg]. 
Whilst all children may be naturally inquisitive, some suggest 
that engineers think in a more analytical, methodical and detail-
orientated way than the average person, perhaps making it a 
job for a specialised minority of people [Ref: Planet Analog]. Yet 
others argue that all children from an early age play in a way 
which lets them work out cause and effect, displaying the early 
signs of scientifically inquisitive minds [Ref: Scientific American]. 
Another aspect of the debate is the distinction between males 
and females, with some arguing that there is evidence that men 
and women’s brains are ‘wired differently’ – potentially leading 
one gender to prefer certain types of activity to others [Ref: 
BBC News]. Cambridge Professor, Simon Baron Cohen, suggests 
“that both sexes have equal scientific ability but females have 
a stronger interest in people”, leading more women into fields 
such as medicine and men into subjects such as maths and 
physics [Ref: Telegraph]. However, opponents are wary of these 
conclusions, and instead claim that societal pressures are what 
really influence such decisions, rather than innate female or male 
traits. Dame Mary Archer offers the explanation that women 
may not choose careers in science and engineering because 
such disciplines are associated with masculinity, and “there’s a 
sense that ‘I can’t be as womanly as a scientist as I could be as a 
beautician or a journalist’” [Ref: Telegraph].

How do we solve the engineering shortfall?

Those who believe there is a naturally inclined pool of would-be 
engineers, argue that the education system is not doing enough 
to nurture those who are interested in STEM subjects. From 
this perspective, there are those who claim that educators must 
“hunt and gather” the few natural technologists, rather than 
try to “sow and reap” a new crop from seed [Ref: Bloomberg]. 
While beneficial for all of us to be scientifically literate, not 
everyone needs to know how to solve redox equations or 
memorise the nomenclature of chemistry, biology and physics 
[Ref: Bloomberg]. But more broadly, there is the sense that the 
current education system in the UK is failing would-be engineers. 
The fact that children in the UK have to make specialist subject 
choices, often choosing between arts and sciences, as young 
as 14 years old means that many give up on STEM subjects too 
early [Ref: Cooling Post]. A broader curriculum up until the age 
of 18, with engineering as a subject, might lead more people to 
consider STEM related careers some argue [Ref: Institution of 
Mechanical Engineers]. Subjects such as Design and Technology 
could be greater utilised to teach the problem-solving, socially 
beneficial nature of engineering, in the hope that if the industry 
is portrayed in a better light, we may increase the pool from 
which future engineers are drawn [Ref: Telegraph]. Despite these 
suggestions, critics disagree, arguing instead that attracting 
the best and brightest from overseas, and removing barriers 
that prevent scientifically-inclined minds from fulfilling their 
potential, because of things such as poverty and discrimination, 
would do far more than broader scientific education for all 
[Ref: Bloomberg]. In the same vein, some think that academic 
snobbery is what actually pushes students away from technical 

http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
http://www.planetanalog.com/author.asp?section_id=419&doc_id=558746
http://www.scientificamerican.com/article/more-than-childs-play/
http://www.bbc.co.uk/news/health-25198063
http://www.telegraph.co.uk/women/womens-health/11401344/STEM-Is-there-any-science-behind-the-lack-of-women-in-science.html
http://www.telegraph.co.uk/news/science/science-news/11375363/Single-sex-schools-help-women-become-scientists-says-Dame-Mary-Archer.html
http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
http://www.coolingpost.com/uk-news/engineering-should-be-taught-in-schools/
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
http://www.telegraph.co.uk/education/secondaryeducation/9861983/Teach-engineering-not-cookery-Sir-James-Dyson-says.html
http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
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eNGINeerING AND eDUcAtION:
“Anyone can become an engineer”

tHe eNGINeerING AND eDUcAtION DebAte IN cONteXt cONtINUeD...
occupations, and assert that careers counsellors should do more 
to promote vocational qualifications and apprenticeships, thus 
allowing young people reach the top of the industry. Without 
such measures, engineering’s 300 year history at the heart of the 
UK economy will be in jeopardy [Ref: Telegraph].

the role of engineers in society

Evidence suggests that a high proportion of engineers come 
from an engineering family background – thus learning about 
the discipline through family or friends [Ref: Institution of 
Mechanical Engineers]. Proponents of broader STEM education 
argue that we need a new understanding of what it means to 
be an engineer: “We need to raise the profile of an engineer 
to that of a doctor or solicitor,” Tracy Radford argues. “It’s vital 
to spread the word and ensure young people understand that 
engineering is a highly rewarding career, offering many paths 
and exciting experiences both at home and abroad” [Ref: 
Telegraph]. Engineering should be promoted as a people-focused 
and socially beneficial discipline referenced in the curriculum 
from primary school to university level [Ref: Institution of 
Mechanical Engineers]. However, for others, while technological 
literacy will be of upmost importance in the future, it is not 
necessary for everyone to be able to ‘think like a researcher’ 
[Ref: Galileo’s Pendulum]. Courses separated into the general 
and the professional would give us all a common language and 
appreciation for the vast promise, and limits, of technology, while 
increasing the base of home-grown scientists and engineers 
by directing our efforts where they will have most impact [Ref: 
Bloomberg]. In a future world where we all travel in driverless 
cars, receive healthcare from robots, and can tackle the world’s 

greatest problems like climate change with technology - how do 
we make sure that we have the engineers necessary to make 
these systems function? Are scientists and engineers unique 
groups of people born to follow certain vocational interests? 
Or, are we not doing enough to give all young people the 
opportunities to pursue engineering careers?

http://www.telegraph.co.uk/business/women-in-engineering/skills-pipeline/
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/five-tribes---personalising-engineering-education.pdf?sfvrsn=0
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/five-tribes---personalising-engineering-education.pdf?sfvrsn=0
http://www.telegraph.co.uk/sponsored/education/stem-awards/design/11182529/teach-women-stem-subjects-young-age.html
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
https://galileospendulum.org/2012/11/15/children-are-not-natural-scientists/
http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
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eSSeNtIAL reADING

FOr
An engineer’s mind: were we born this way? 
Jason Bowden Planet Analog 28 January 2013

More than child’s play: ability to think scientifically declines as 
kids grow up 
Sharon Begley Scientific American 1 October 2011

Studying engineering before they can spell it 
Winnie Hu New York Times 13 June 2010

Scientists are born, not made 
Greg Blonder Bloomberg 19 September 2006

AGAINSt
Engineering should be taught in schools 
Cooling Post 13 April 2016

Is there any science behind the lack of women in science? 
Jennifer Rigby Telegraph 16 February 2015

Teach engineering not cookery, Sir James Dyson says 
Telegraph 11 February 2013

Children are not ‘natural’ scientists 
Matthew Francis Galileo’s Pendulum 15 November 2012

http://www.planetanalog.com/author.asp?section_id=419&doc_id=558746
http://www.scientificamerican.com/article/more-than-childs-play/
http://www.scientificamerican.com/article/more-than-childs-play/
http://www.nytimes.com/2010/06/14/education/14engineering.html?pagewanted=all&_r=0
http://www.bloomberg.com/news/articles/2006-09-19/scientists-are-born-not-madebusinessweek-business-news-stock-market-and-financial-advice
http://www.coolingpost.com/uk-news/engineering-should-be-taught-in-schools/
http://www.telegraph.co.uk/women/womens-health/11401344/STEM-Is-there-any-science-behind-the-lack-of-women-in-science.html
http://www.telegraph.co.uk/education/secondaryeducation/9861983/Teach-engineering-not-cookery-Sir-James-Dyson-says.html
https://galileospendulum.org/2012/11/15/children-are-not-natural-scientists/
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bAcKGrOUNDerS
We need to redress the balance and build a proper skills pipeline 
Helena Pozniak Telegraph 6 April 2016

Big Ideas: The Future of engineering in schools 
Institution of Mechanical Engineers April 2016

Is there REALLY a skills shortage in the engineering industry, or 
are employers just not paying up? 
Georgina Bloomfield E&T 21 July 2015

Mind the gap 
Economist 11 April 2015

Five Tribes: Personalising engineering education 
Institution of Mechanical Engineers December 2014

Teenage girls rule themselves out of engineering careers 
Jessica Hamzelou New Scientist 29 November 2014

UK’s engineering shortage must, and can be fixed 
Eric Bonino Telegraph 2 November 2014

Girls should be introduced to engineering at a young age 
Chris Moss Telegraph 24 October 2014

A survey of engineering education throughout the world 
Chris Titley E&T 15 September 2014

Teaching kids to think like engineers 
Breanna Draxler  Discover Magazine 5 November 2013

The global race for STEM skills 
The Observatory on Borderless Higher Education January 2013

http://www.telegraph.co.uk/business/women-in-engineering/skills-pipeline/
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/big-ideas-the-future-of-engineering-in-schoolsaa34ac8d54216d0c8310ff0100d05193.pdf?sfvrsn=0
http://engineering-jobs.theiet.org/article/is-there-really-a-skills-shortage-in-the-engineering-industry-or-are-employers-just-not-paying-up-/
http://engineering-jobs.theiet.org/article/is-there-really-a-skills-shortage-in-the-engineering-industry-or-are-employers-just-not-paying-up-/
http://www.economist.com/news/britain/21648003-lack-skilled-workers-and-managers-drags-country-down-mind-gap
https://www.imeche.org/docs/default-source/1-oscar/reports-policy-statements-and-documents/five-tribes---personalising-engineering-education.pdf?sfvrsn=0
https://www.newscientist.com/article/mg22429970-800-teenage-girls-rule-themselves-out-of-engineering-careers/
http://www.telegraph.co.uk/finance/comment/11204563/UKs-engineering-shortage-must-and-can-be-fixed.html
http://www.telegraph.co.uk/sponsored/education/stem-awards/design/11182529/teach-women-stem-subjects-young-age.html
http://eandt.theiet.org/magazine/2014/09/engineering-engineers.cfm
http://discovermagazine.com/2013/dec/15-e-is-for-engineering
http://www.obhe.ac.uk/newsletters/borderless_report_january_2013/global_race_for_stem_skills
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IN tHe NeWS
Engineering needs to shout about its benefits as a career 
Yorkshire Post 24 May 2016

Girls are beating boys in tech and engineering at school 
Glamour Magazine 20 May 2016

Dyson opens cutting-edge research centre for young engineers in 
Cambridge 
Telegraph 8 May 2016

Teach engineering to primary pupils, new report says 
Times Education Supplement 12 April 2016

Strong engineering industry hindered by skills shortage 
Institution of Mechanical Engineers 1 February 2016

A chance for the UK to stem its skills shortage 
Financial Times 26 November 2015

UK needs over one million new engineers and technicians, says 
Royal Academy of Engineering 
Independent 22 June 2015

15 signs you were born to be an engineer 
Buzzfeed 25 September 2014

Men and women’s brains are ‘wired differently’ 
BBC News 3 December 2013

Report reveals scale of UK’s engineering skills shortage 
Engineer 1 October 2012

OrGANISAtIONS
Institution of Mechanical Engineers

The Institution of Engineering and Technology

http://www.yorkshirepost.co.uk/news/opinion/mark-kennedy-engineering-needs-to-shout-about-its-benefits-as-a-career-1-7927830
http://www.glamour.com/story/girls-are-beating-boys-in-tech-and-engineering-at-school
http://www.telegraph.co.uk/business/2016/05/08/dyson-opens-cutting-edge-research-centre-for-young-engineers-in/
http://www.telegraph.co.uk/business/2016/05/08/dyson-opens-cutting-edge-research-centre-for-young-engineers-in/
https://www.tes.com/news/school-news/breaking-news/teach-engineering-primary-pupils-new-report-says
https://www.imeche.org/news/news-article/strong-engineering-industry-hindered-by-skills-shortage
https://next.ft.com/content/9bf21dba-942d-11e5-bd82-c1fb87bef7af
http://www.independent.co.uk/news/uk/home-news/uk-needs-over-one-million-new-engineers-and-technicians-says-royal-academy-of-engineering-10334994.html
http://www.independent.co.uk/news/uk/home-news/uk-needs-over-one-million-new-engineers-and-technicians-says-royal-academy-of-engineering-10334994.html
https://www.buzzfeed.com/exxonmobil/signs-you-were-born-to-be-an-engineer?utm_term=.reDgMo4nK#.chGb7noEa
http://www.bbc.co.uk/news/health-25198063
https://www.theengineer.co.uk/issues/october-2012-online/report-reveals-scale-of-uks-engineering-skills-shortage/
http://www.imeche.org/
http://www.theiet.org/
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FOR STUDENTS
READ EVERYTHING .....
In the Topic Guide and in the news - not just your 
side of the argument either. 

STATISTICS ARE GOOD BUT.....
Your opponents will have their own too. They’ll 
support your points but they aren’t a substitute for 
them.

BE BOLD
Get straight to the point but don’t rush into 
things: make sure you aren’t falling back on earlier 
assertions because interpreting a debate too 
narrowly might show a lack of understanding or 
confidence. 

DON’T BACK DOWN
Try to take your case to its logical conclusion before 
trying to seem ‘balanced’ - your ability to challenge 
fundamental principles will be rewarded - even if you 
personally disagree with your arguments.  

DON’T PANIC
Never assume you’ve lost because every question is 
an opportunity to explain what you know. Don’t try 
to answer every question but don’t avoid the tough 
ones either. 

FOR JUDGES
Judges are asked to consider whether students have 
been brave enough to address the difficult questions 
asked of them. Clever semantics might demonstrate 
an acrobatic mind but are also likely to hinder 
a serious discussion by changing the terms and 
parameters of the debate itself.

Whilst a team might demonstrate considerable 
knowledge and familiarity with the topic, evading 
difficult issues and failing to address the main 
substance of the debate misses the point of the 
competition. Judges are therefore encouraged to 
consider how far students have gone in defending 
their side of the motion, to what extent students 
have taken up the more challenging parts of the 
debate and how far the teams were able to respond 
to and challenge their opponents. 

As one judge remarked ‘These are not debates 
won simply by the rather technical rules of schools 
competitive debating. The challenge is to dig in to 
the real issues.’ This assessment seems to grasp the 
point and is worth bearing in mind when sitting on a 
judging panel.

FOr teAcHerS
,oping to start a debating club͍ >ooking for ways to give your debaters more experience͍ �ebaitng DaƩers have 
have a wide range of resources to help develop a culture of debate in your school and many more Topic 'uides 
like this one to bring out the best in your students. &or these and details of how to enter a team for the �ebating 
DaƩers Competition visit our website, www.debatingmatters.com

http://www.debatingmatters.com


“A COMPLEX 
WORLD REQUIRES 
THE CAPACITY 
TO MARSHALL 
CHALLENGING IDEAS 
AND ARGUMENTS”  
LORD BOATENG,  FORMER BRITISH HIGH 
COMMISSIONER TO SOUTH AFRICA

DEBATINGMATTERS

TOPIC
GUIDES

DEBATINGMATTERS

TOPIC
www.debatingmatters.com
GUIDES



STUDENT DISCUSSION 
GROUP PROMPTS



Debating	Matters	discussion	prompts	

	

- Perceptions	of	engineering		

o “When	you	first	started	preparing	for	today’s	debate,	what	words	would	you	have	

associated	with	engineering?”	[encourage	them	to	throw	out	words	or	simple	phrases;	or	

allow	general	discussion	about	perceptions	of	engineering]	

o “Following	your	research	and	preparation,	are	there	new	words	you	would	now	choose?	

Or	words	you	now	think	are	less	suitable?”	[encourage	general	discussion	about	

whether/how	perceptions	of	engineering	changed]		

	

- Qualities	of	engineers	

o “We’re	now	going	to	look	at	a	few	traits	and	skills	–	I’d	like	you	to	say	how	relevant	you	

think	they	are	to	engineering:	

! Creativity	

! Practical	skills	(making	things)	

! Problem-solving	

! Scientific	(physics/chemistry/maths)	knowledge	

! Rebelliousness	

! Physical	strength	

! Communication	skills	

	

- Promoting	engineering	

o “Does	your	school	promote	engineering?”	

o “What	could	your	school	do	to	make	engineering	more	appealing	to	those	who	would	not	

normally	consider	it?”	

o “What	specifically	could	be	done	to	make	engineering	more	appealing	to	under-

represented	groups	such	as	girls?”	

	

- Meeting	society’s	needs	

o “What	benefits	do	you	think	engineers	provide	to	society?”		

o “How	could	they	benefit	society	more	in	the	future?”	

	



STUDENT SURVEYS



The Institute of Ideas and the Institution of Mechanical Engineers have been running a Debating

Matters competition based on topics related to engineers. We’re interested in capturing the

thoughts of young people about these topics and engineering more generally. It doesn’t matter if

you weren’t involved in the competition – we’re still interested in your views.

This questionnaire should take about 10 minutes to complete. It’s totally confidential and there

are no right or wrong answers.

1. Future of Engineering Research

Future of Engineering

1. Name

2. School/College

3. What is your current school year?

Year 9 or S2

Year 10 or S3

Year 11 or S4

Year 12 or S5

Year 13 or S6

4. In which country is your school based?

England

Scotland

Wales

5. Sex 

Male

Female

2.

Future of Engineering

1



6. What subjects are you currently studying?

Mostly STEM subjects (sciences, maths, design technology, computing)

Mixed STEM and non-STEM

No STEM

7. Are you considering studying engineering after school?

Definitely

Maybe

Definitely not

Don't know

3.

Future of Engineering

8. How well informed do you feel about what engineering is?

Not well informed

Quite well informed

Well informed 

Expert

9. How important do you feel engineering is in the modern world?

Not at all important 

Quite important 

Very important 

Essential

I don't know

4.

Future of Engineering

2



 
I totally

agree 

I largely

agree

I agree to

some

extent I disagree

I totally

disagree I don't know

Engineering is mainly about making things

Engineering is all around us.

Ethical and social questions aren’t very relevant to

engineering

Solving problems is key to engineering

Engineers tend to work on their own

Engineering doesn’t do much for most people

Engineering careers are only suitable for those

who are really good at maths and physics

Developing ideas is important in engineering

Engineers help to make the world a better place

Engineering is mainly about repairing or

maintaining things

It’s natural that more boys than girls choose

engineering

Engineers will shape the future more than

politicians

Engineering isn’t that relevant to me

Engineering is the main cause of today’s

environmental problems

Engineering makes a big contribution to modern

medicine

We need environmentalists more than engineers’

10. Indicate the extent to which you agree or disagree with the following statements about engineering

5.

Future of Engineering

3



 
Extremely

important

Very

important Important

Slightly

important

Not

important at

all I don't know

Creativity

A sense of humour

Mathematical skills

Ability to work in teams

Empathy/listening skills

Being a rebel

The ability to solve problems

Practical skills

Being able to speak more than one language

Perseverance

Being a good communicator

11. How important is each of the following for an engineer?

6.

Future of Engineering

12. How much exposure do you have to engineering in your school?

None at all

Not much

Some 

A lot

13. How much do you feel engineering featured in the first three years of your secondary education?

None at all

Not much

Some 

A lot

7.

Future of Engineering

4



 Strongly agree Agree Disagree

Strongly

disagree I'm not sure

There’s too much maths in engineering

It’s is not a subject you can study at school

There is lack of awareness of possible careers

There's too much focus on machines and engines

There is a lack of awareness of what engineers do

The influence of family

It’s seen as a boy’s thing

Peer pressure

It’s seen as too difficult

It's about facts and not creativity

Other (please specify)

14. Relatively few women become engineers. Suggest possible reasons

8.

Future of Engineering

5



 
Highly

effective Fairly effective

Slightly

effective Not effective Don't know

More positive role models

Communicating better how engineering affects

everyday life

More visits by engineers to schools

More opportunities to visit modern clean

engineering companies

More opportunities for group-based problem-

solving projects

Providing students with online mentors working as

engineers

Having more engineering-oriented activities in

lessons during early secondary years

Raising awareness of engineering careers and

how much engineers earn

Communicating better how engineers can make

the world a better place

Teachers who have had experience of seeing or

experiencing modern industry

More emphasis on the skills needed to be an

engineer

What else do you think might persuade a greater range of students to study engineering?

15. How effective do you think the following approaches would be at persuading more students,

including girls, to study engineering?

6



 A lot A great deal Some Little None

Reducing pollution

Earlier cancer detection

Developing safer cars

More efficient

production of food  

Producing new types of

antibiotics

Improving quality of life

in old age

Making buildings more

likely to survive

earthquakes

Protecting rainforests

Understanding more

about the universe

Making our economy

richer

Keeping premature

babies alive

16. How much of a contribution do you think engineers can make to the following challenges?

9.

Future of Engineering

7



17. Use the drop down to  rank the following groups in order of their importance for shaping the future of

our lives (1=Most important 9= least important)

Teachers

Lawyers

Celebrities

Engineers

Doctors

Politicians

Religious leaders

Actors

Scientists

10.

Future of Engineering

18. What was your involvement in the Debating Matters Future of Engineering competition?

I took part in the competition

I contributed to the preparation for the team that took part in the competition

I had no involvement in the competition

11.

Future of Engineering

19. How much did you enjoy the Debating Matters Future of Engineering competition?

Not at all

Not much

Some

A lot

8



20. To what extent did participating in Debating Matters Future of Engineering competition change how

you feel about engineering?

A lot 

Some

Not much

Not at all

21. To what extent did participating in Debating Matters Future of Engineering improve your

understanding of what engineering is and what engineers do?

A lot 

Some

Not much

Not at all

12.

Future of Engineering

22. How has it affected your views about engineering?

More positive

More negative

No change

23. How has it changed the likelihood that you would consider a career in engineering?

More likely

Less likely

No change

During the debates, various arguments were put forward for and against each motion. Whether

you were at the debate or not, state how strongly you agree with the following arguments

13.

Future of Engineering

9



 Strongly agree Agree Disagree Strongly disagree

Automation will make driving safer as there will be

fewer driver errors

Technology can never be foolproof, which means

there will still be accidents

Automation will allow more people, including old

and disabled people, to enjoy transport freedom

Smarter driving will reduce emissions and be

better for the environment

When accidents happen, working out who is to

blame will be complex and cause problems

There will be chaos when only some traffic is

automated

24. All vehicles should be automated

25. Do you support the motion: All vehicles should be automated?

Yes

No

14.

Future of Engineering

 Strongly agree Agree Disagree Strongly disagree

Technology will give us the tools and

understanding we need to protect the

environment

Technology contributes to problems by using up

valuable resources

Politicians promote technology as it is easier than

changing people’s behaviour

Climate change problems are more likely to be

solved by technology than politics or by changes

in individual behaviour

Technology has a long history of solving

humankind’s problems

New technologies are expensive so not

accessible to all countries

The claims for technology are never fulfilled

26. Technological progress will not solve society’s environmental issues

10



27. Do you support the motion: Technological progress will not solve society's environmental issues?

Yes

No

15.

Future of Engineering

 Strongly agree Agree Disagree Strongly disagree

Monitoring generates

lots of data that can

help doctors care for us

better

Having more

information encourages

us to live a

more healthy life 

Constant monitoring

just makes us anxious

about our health

Technology helps

patients take more

control of their lives

There’s little evidence

that wearable devices

do us any good

Monitoring makes life

easier for doctors and

the health service but

doesn't really help

patients

28. The constant monitoring of our health does more harm than good

29. Do you support the motion: The constant monitoring of our health does more harm than good?

Yes

No

11



 Strongly agree Agree Disagree Strongly disagree

Engineering skills are

mainly inherited and not

easily taught

Our education system

should talent-spot

young people with an

aptitude for engineering

early on, and focus on

them 

Engineering is as much

about passion for the

subject as well as skill&

ability

If more young people

could be made aware

of engineering there

wouldn't be a shortage

of

professional engineers

and skilled technicians

Almost anyone could

become an engineer,

given the right

opportunities and

encouragement

30. Engineers are born, not made

31. Do you support the motion: Engineers are born and not made?

Yes

No

Thank you for your response

16.

Future of Engineering

12



The Institute of Ideas and the Institution of Mechanical Engineers have been running a Debating

Matters competition based on topics related to engineering. We’re interested in capturing the

thoughts of young people about these topics and engineering more generally. 

This questionnaire should take about 10 minutes to complete. It’s totally confidential but we will

need you to give your name and school. There are no right or wrong answers.

1. Future of Engineering Research

Future of Engineering (ScotlandPre)

1. Name

2. School/College

3. What is your current school year?

S2

S3

S4

S5

S6

other

4. Sex 

Male

Female

1



2.

Future of Engineering (ScotlandPre)

5. What subjects are you currently studying?

Mostly STEM subjects (sciences, maths, design technology, computing)

Mixed STEM and non-STEM

No STEM

6. Are you considering studying engineering after school?

Definitely

Maybe

Definitely not

Don't know

3.

Future of Engineering (ScotlandPre)

7. How well informed do you feel about what engineering is?

Not well informed

Quite well informed

Well informed 

Expert

2



8. How important do you feel engineering is in the modern world?

Not at all important 

Quite important 

Very important 

Essential

I don't know

4.

Future of Engineering (ScotlandPre)

3



 
I totally

agree 

I largely

agree

I agree to

some

extent I disagree

I totally

disagree I don't know

Engineering is mainly about making things

Engineering is all around us.

Ethical and social questions aren’t very relevant to

engineering

Solving problems is key to engineering

Engineers tend to work on their own

Engineering doesn’t do much for most people

Engineering careers are only suitable for those

who are really good at maths and physics

Developing ideas is important in engineering

Engineers help to make the world a better place

Engineering is mainly about repairing or

maintaining things

It’s natural that more boys than girls choose

engineering

Engineers will shape the future more than

politicians

Engineering isn’t that relevant to me

Engineering is the main cause of today’s

environmental problems

Engineering makes a big contribution to modern

medicine

We need environmentalists more than engineers’

9. Indicate the extent to which you agree or disagree with the following statements about engineering

5.

Future of Engineering (ScotlandPre)

4



 
Extremely

important

Very

important Important

Slightly

important

Not

important at

all I don't know

Creativity

A sense of humour

Mathematical skills

Ability to work in teams

Empathy/listening skills

Being a rebel

The ability to solve problems

Practical skills

Being able to speak more than one language

Perseverance

Being a good communicator

10. How important is each of the following for an engineer?

6.

Future of Engineering (ScotlandPre)

11. How much exposure do you have to engineering in your school?

None at all

Not much

Some 

A lot

12. How much do you feel engineering featured in the first three years of your secondary education?

None at all

Not much

Some 

A lot

5



7.

Future of Engineering (ScotlandPre)

 Strongly agree Agree Disagree

Strongly

disagree I'm not sure

There’s too much maths in engineering

It’s is not a subject you can study at school

There is lack of awareness of possible careers

There's too much focus on machines and engines

There is a lack of awareness of what engineers do

The influence of family

It’s seen as a boy’s thing

Peer pressure

It’s seen as too difficult

It's about facts and not creativity

Other (please specify)

13. Relatively few women become engineers. Suggest possible reasons

8.

Future of Engineering (ScotlandPre)

6



 
Highly

effective Fairly effective

Slightly

effective Not effective Don't know

More positive role models

Communicating better how engineering affects

everyday life

More visits by engineers to schools

More opportunities to visit modern clean

engineering companies

More opportunities for group-based problem-

solving projects

Providing students with online mentors working as

engineers

Having more engineering-oriented activities in

lessons during early secondary years

Raising awareness of engineering careers and

how much engineers earn

Communicating better how engineers can make

the world a better place

Teachers who have had experience of seeing or

experiencing modern industry

More emphasis on the skills needed to be an

engineer

What else do you think might persuade a greater range of students to study engineering?

14. How effective do you think the following approaches would be at persuading more students,

including girls, to study engineering?

7



 A lot A great deal Some Little None

Reducing pollution

Earlier cancer detection

Developing safer cars

More efficient

production of food  

Producing new types of

antibiotics

Improving quality of life

in old age

Making buildings more

likely to survive

earthquakes

Protecting rainforests

Understanding more

about the universe

Making our economy

richer

Keeping premature

babies alive

15. How much of a contribution do you think engineers can make to the following challenges?

9.

Future of Engineering (ScotlandPre)

8



16. Use the drop down to  rank the following groups in order of their importance for shaping the future of

our lives (1=Most important 9= least important)

Teachers

Lawyers

Celebrities

Engineers

Doctors

Politicians

Religious leaders

Actors

Scientists

For the following questions state whether you support or don't support the statement

10.

Future of Engineering (ScotlandPre)

17. Do you support the view: All vehicles should be automated?

Yes

No

Future of Engineering (ScotlandPre)

9



11.

18. Do you support the view: Technological progress will not solve society's environmental issues?

Yes

No

12.

Future of Engineering (ScotlandPre)

19. Do you support the view: The constant monitoring of our health does more harm than good?

Yes

No

20. Do you support the view: Engineers are born and not made?

Yes

No

Thank you for your response

13.

Future of Engineering (ScotlandPre)

10
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