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Presentation OverviewPresentation Overview

•• PBL and the new Engineering Programme at ManchesterPBL and the new Engineering Programme at Manchester
•• PBL example (Hovercraft)PBL example (Hovercraft)
•• Active learning: Engaging studentsActive learning: Engaging students
•• Student opinions on the new Engineering ProgrammeStudent opinions on the new Engineering Programme

–– The PBL learning methodThe PBL learning method
–– Comprehension and knowledge acquisition in PBLComprehension and knowledge acquisition in PBL
–– Competencies developed through PBLCompetencies developed through PBL
–– Working in groups: pros and consWorking in groups: pros and cons
–– Is PBL enjoyable?Is PBL enjoyable?
–– How does PBL compare to the ‘taught courses’?How does PBL compare to the ‘taught courses’?

•• ConclusionsConclusions
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PBL within the New Engineering Programme at PBL within the New Engineering Programme at 
ManchesterManchester
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The PBL ProcessThe PBL Process
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First Year Structure for EngineeringFirst Year Structure for Engineering
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Hovercraft PBL ExampleHovercraft PBL Example
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Hovercraft PBL Hovercraft PBL 
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Active Learning Active Learning 

•• Active learning Active learning engagesengages the student in the learning processthe student in the learning process

•• Engaged studentsEngaged students
–– Learn moreLearn more
–– Enjoy themselves whilst learningEnjoy themselves whilst learning

•• PBL is an example of active learningPBL is an example of active learning

•• Its success can be measured againstIts success can be measured against
–– What and how much the students are learningWhat and how much the students are learning
–– The student progression from year 1 to year 2The student progression from year 1 to year 2
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Review of the first year of implementationReview of the first year of implementation

•• StudentsStudents’’ views were established by means of a questionnaire views were established by means of a questionnaire 
and individual interviews. and individual interviews. 

•• The questionnaire was piloted with ten students, altered slightlThe questionnaire was piloted with ten students, altered slightly y 
and then, in weeks 10 and 11 of semester two it was completed and then, in weeks 10 and 11 of semester two it was completed 
by a further 69 students.by a further 69 students.

•• The total sample of 79 represents 56% of the first year student The total sample of 79 represents 56% of the first year student 
cohort.cohort.
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PBL as a teaching methodPBL as a teaching method

When presented with the following statementWhen presented with the following statement
‘‘I have learnt a lot from participating in PBL exercisesI have learnt a lot from participating in PBL exercises’’.  .  
12% of students strongly agreed and 63% agreed 12% of students strongly agreed and 63% agreed 

Student quotes:Student quotes:
‘‘II tend to remember a lot more from PBL than from lectures becausetend to remember a lot more from PBL than from lectures because it it 
puts learning into practiceputs learning into practice’’

‘‘PBL has been good for enjoyment and for learningPBL has been good for enjoyment and for learning’’
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Student comprehension  through  PBLStudent comprehension  through  PBL

•• Students showed a degree of nervousness about how Students showed a degree of nervousness about how 
comprehensive and thorough their technical learning from PBL comprehensive and thorough their technical learning from PBL 
had been since:had been since:

–– Groups had freedom to address problems in different waysGroups had freedom to address problems in different ways

–– facilitation was by nonfacilitation was by non--specialists, and specialists, and 

–– There was strong reliance on performance of other group membersThere was strong reliance on performance of other group members
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Knowledge Acquisition through PBLKnowledge Acquisition through PBL

‘‘It seems fantastic, but I could be missing major pointsIt seems fantastic, but I could be missing major points’’

‘‘Some aspects I feel I have learnt, others feel sketchySome aspects I feel I have learnt, others feel sketchy’’

‘‘in PBL you canin PBL you can’’t guarantee that yout guarantee that you’’ve learnt everything you are ve learnt everything you are 
supposed to have learnt. ..If your group has missedsupposed to have learnt. ..If your group has missed……if they just if they just 
havenhaven’’t quite clocked on to a major part of it, then you havent quite clocked on to a major part of it, then you haven’’t done a t done a 
major section of the work.major section of the work.’’

‘‘It would be a benefit to be told what you have got right and whaIt would be a benefit to be told what you have got right and what you t you 
havenhaven’’t got rightt got right…….there is often no explanation as to why you got that .there is often no explanation as to why you got that 
bit wrong.bit wrong.’’
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Student opinion of competencies Student opinion of competencies 
developed through PBLdeveloped through PBL
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Other competencies identified by studentsOther competencies identified by students

•• team work team work 
•• patience patience 
•• communication communication 
•• writing minutes writing minutes 
•• judging character judging character 
•• coco--operationoperation
•• understanding otherunderstanding other’’s points of views points of view
•• controlling others controlling others 
•• dealing with conflict.dealing with conflict.



SPATSPAT Supporting Transition by Effective Progression Strategies,Supporting Transition by Effective Progression Strategies, York 2002                Slide York 2002                Slide 1515

Engaging engineering students using Problem Based Learning, Bill Crowther, University of Manchester

Group WorkingGroup Working
Student response to ‘I have learnt a lot about 
myself from working in a group environment’ :
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Challenges of group workChallenges of group work

‘‘Some people are a bit too pushy whilst others are submissive.  BSome people are a bit too pushy whilst others are submissive.  Both oth 
are dealt with differentlyare dealt with differently’’

‘‘You learn the group dynamics, how each member operates, their You learn the group dynamics, how each member operates, their 
strengths and weaknesses, how best to utilise the group to get tstrengths and weaknesses, how best to utilise the group to get the best he best 
result, etcresult, etc’’

‘‘I have learnt that people work in different ways and convey ideaI have learnt that people work in different ways and convey ideas s 
differently, so you have to get to understand them.differently, so you have to get to understand them.’’

‘‘I have become aware of how difficult it can be to work with otheI have become aware of how difficult it can be to work with other r 
people with conflicting ideas.people with conflicting ideas.’’
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PBL PassengersPBL Passengers
•• The ghostThe ghost

–– Rarely turns up Rarely turns up 
–– Not well known by the groupNot well known by the group
–– Hardly ever delegated workHardly ever delegated work

•• The floaterThe floater
–– Attends regularly but participates little in the group interactiAttends regularly but participates little in the group interaction.  on.  
–– If allocated work rarely completes itIf allocated work rarely completes it
–– Not trusted by his group members, although he might be Not trusted by his group members, although he might be ‘‘a good laugha good laugh’’ and so quite and so quite 

likedliked
–– Quite happy to do the absolute minimum and be carried along by tQuite happy to do the absolute minimum and be carried along by the efforts of his more he efforts of his more 

conscientious peers.  conscientious peers.  

•• The willingThe willing--butbut--notnot--veryvery--ableable
–– Regular attendee and a very reliable group member  Regular attendee and a very reliable group member  
–– Regularly accepts delegated work and always completes it on timeRegularly accepts delegated work and always completes it on time
–– However, only allocated the However, only allocated the ‘‘easyeasy’’ bits by the groupbits by the group
–– May be seen by his peers as a valuable and likeable team member May be seen by his peers as a valuable and likeable team member –– but wonbut won’’t know t know 

thisthis
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Which were the most enjoyable PBLs?Which were the most enjoyable PBLs?

‘‘PBLs with practical aspects, e.g. rocket, were most enjoyablePBLs with practical aspects, e.g. rocket, were most enjoyable’’

‘‘Hovercraft PBL was great.  Any PBL where you have to race is Hovercraft PBL was great.  Any PBL where you have to race is 
fantasticfantastic’’

‘‘We spent a lot more time on the problems we enjoyed.  In the We spent a lot more time on the problems we enjoyed.  In the 
hovercraft one some of the guys spent all hours researching diffhovercraft one some of the guys spent all hours researching different erent 
ways of building hovercrafts.ways of building hovercrafts.’’
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Student comments on ‘taught courses’Student comments on ‘taught courses’
‘‘More taught courses would help with PBLs and make the course morMore taught courses would help with PBLs and make the course more e 
understandableunderstandable’’

‘‘More taught courses so there are more notes and we can learn morMore taught courses so there are more notes and we can learn moree’’

‘‘There should be introductory lectures for a PBL so that we have There should be introductory lectures for a PBL so that we have a background a background 
knowledge before we startknowledge before we start’’

‘‘Have longer lectures.  Adopt the style of maths in other subjectHave longer lectures.  Adopt the style of maths in other subjects.  Make more s.  Make more 
lecture noteslecture notes’’

‘‘Despite the fact that PBLs are enjoyable I feel I could have leaDespite the fact that PBLs are enjoyable I feel I could have learnt morernt more’’

‘‘The core engineering material should be taught through traditionThe core engineering material should be taught through traditional lectures to al lectures to 
establish a sound foundation of knowledgeestablish a sound foundation of knowledge’’
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Effect of PBL on student retentionEffect of PBL on student retention
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ConclusionsConclusions

•• PBL is now the primary delivery mechanism for the early years PBL is now the primary delivery mechanism for the early years 
of the Engineering programme at Manchesterof the Engineering programme at Manchester

•• This has resulted in a major change in attitude towards learningThis has resulted in a major change in attitude towards learning
for both students and stafffor both students and staff

•• Student surveys show that Student surveys show that 
–– students greatly enjoy learning through PBL and achieve a wide students greatly enjoy learning through PBL and achieve a wide 

range of learning outcomes, range of learning outcomes, 
–– however they still like the support of formal lectureshowever they still like the support of formal lectures

•• Since the change to PBL, student progression from year 1 to Since the change to PBL, student progression from year 1 to 
year 2 has improved from 75% to 86%.year 2 has improved from 75% to 86%.
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