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Chemical Engineering

http://www.apirho.com/chemical-engineer/#step3

Grangemouth Petrochemical Plant
North Sea Oil Extraction Platform

TornessNuclear Plant

SeafieldWater TreatmentJohnson Matthey Pharma

Tarmac Cement

FCC Miller Recycling & Energy Recovery

http://www.apirho.com/chemical-engineer/#step3
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Why Practical Chem Eng Labs?

Feiseland Rosa, J. Eng. Edu. 94, 2005

ABET: Accreditation Board for Engineering and Technology Supported by the 
Sloan Foundation, 2002 from  Feiseland Rosa, J. Eng. Edu. 94, 2005
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Laboratory Delivery Modes

Traditional Online

Hybrid PracticalHybrid Demonstration

https://www.teaching-matters-blog.ed.ac.uk/adaptation-of-the-chemical-engineering-laboratory-
3-to-online-and-hybrid-teaching/

https://www.teaching-matters-blog.ed.ac.uk/adaptation-of-the-chemical-engineering-laboratory-3-to-online-and-hybrid-teaching/
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Laboratory Delivery Modes

Hybrid PracticalHybrid Demonstration

https://www.teaching-matters-blog.ed.ac.uk/adaptation-of-the-chemical-engineering-laboratory-
3-to-online-and-hybrid-teaching/

https://www.teaching-matters-blog.ed.ac.uk/adaptation-of-the-chemical-engineering-laboratory-3-to-online-and-hybrid-teaching/
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Laboratory Delivery Modes

Traditional Online
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Interactive Environment Online Prep I

Engaging virtual 
learning environment 

within Learn 
capabilities
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Interactive Environment Online Prep I

Engaging virtual 
learning environment 

within Learn 
capabilities

Videos with 
Quizzes to test 

students 
knowledge
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Interactive Environment Online Prep I

Engaging virtual 
learning environment 

within Learn 
capabilities

Videos with 
Quizzes to test 

students 
knowledge
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Interactive Environment Online Prep II

Engaging virtual 
learning environment 

within Learn 
capabilities

Videos with 
Quizzes to test 

students 
knowledge

Interactive 
Activities: fill 
the blank and 
mix and match



Slide 11Chemical Engineering Laboratory 3

Interactive Environment Online Prep II

Engaging virtual 
learning environment 

within Learn 
capabilities

Videos with 
Quizzes to test 

students 
knowledge

Interactive 
Activities: fill 
the blank and 
mix and match

Small 
Formative 

Assignments



Slide 12Chemical Engineering Laboratory 3

Interactive Environment Online Prep III

ωOverview of experiment 

ωIndustrial applications

ωCamtasia Quiz (0.4%)
Introduction

ωVideo Walk-through of apparatus

ωSubmission of schematic diagram

ωFill-in-the-blank on Learn (0.4%)
Experimental

ωSubmission of Risk Assessment

ωVideo Hazards and control measures

ωMatch-up task on Learn (0.4%)

Risk 
Assessment

ωVideo Safe set-up

ωSubmission of Preparation Table

ωCamtasia Quiz (0.4%)
Start-up 

ωVideo Safe shutdown

ωSubmission of the Experimental Data

ωCamtasia Quiz (0.4%)
Shutdown
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Interactive Environment Online Prep IV

ωAssigned experiment 

ωRead lab manual and relate 
to other courses

ωComplete Introduction, 
Experimental, Risk 
Assessment, Start-up and 
Shut-down videos, quizzes 
& assignments

ωComplete experiment in-person
ωDemonstrate Lab to off-line 

group members

ωAcquire data to use in analysis

ωAnalyse and Calculations

ωDiscuss with group and with 
academics and demonstrators

ωAttend the tutorials on the 
specify assignment

During In-
person lab

(during week assigned)
ÅComplete data submission 

assignment

ÅIndependent learning hours

ÅAnalyse data and Calculations

ÅComplete and submit 
assignment ςpresentation or 
lab report 

After In-person 
lab

(by 16:00 on the second 
Monday after lab session)

1.5 week

1 week

Preparation for 
In-person Lab

(1 week before the lab)
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Online Prep I ïResearch Question?

Feiseland Rosa, J. Eng. Edu. 94, 2005

ABET: Accreditation Board for Engineering and Technology Supported by the 
Sloan Foundation, 2002 from  Feiseland Rosa, J. Eng. Edu. 94, 2005

Are we enhancing 
preparation, confidence and 
learning via On-Line prep? 
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Online Prep II - Survey

Previous Lab Prep Experiences

Effectiveness of Preparation modes

Purpose Survey
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Online Prep II - Survey

Effectiveness of Preparation modes

Online Prep Specifics

Additional Comments
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Online Prep III ïMain Findings I
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0 ςNot Effective at All Ą 5 ςExtremely Effective

V The two sets of data are equally representative!
V Focus on right-hand side data!
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Online Prep III ïMain Findings II
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Effectiveness - Students Experience Different Prep Modes (17/48)

Extremely Effective Very Effective

Fundamentals                                        Practice Confidence

V Online Prep enhances Fundamentals, Practical and Confidence

No Prep: 0% - 7% Effective
Lab Manual Prep: 12% - 24% Effective
Online Prep: 46% - 54% Effective
Online + Lab Manual Prep: 88% - 94% Effective
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Online Prep IV ïSpecific Findings I

Fundamentals Practice Confidence Fundamentals Practice Confidence

V No prep or only Lab Manual mainly not effective 
on Fundamentals, Practice and Confidence prep

V Lab Manual Effectiveness the least for Confidence

V Similar perception on Fundamentals, Practice 
and Confidence prep for online and online + 

lab manual prep
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Chemical Engineering Laboratory 3

Online Prep IV ïSpecific Findings II
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Chemical Engineering Laboratory 3

Online Prep V ïStudentsô Comments I

What went well:
ÅάIt givesa good understandingof an upcominglab and I have

a chanceto get familiar with ƳŀǘŜǊƛŀƭǎέ
Åά²ŀǘŎƘƛƴƎprep video,we canbetter understandwhat are we

going to do in a lab. Seethe apparatusand valves/buttonswe
arepracticallygoingto change. Reallyhelpful. ά

What went wrong:
Åά{ƻƳŜquestions are not covered in videos and require

researchoutsidethe materialgivenwhichcanbeŎƻƴŦǳǎƛƴƎέ
ÅάSomeof the content in the videosseemsunnecessaryά
Åά5ƻƴΩǘlike schematicsandprepsheetcreation.ά

What to improve:
ÅάtŜǊƘŀǇǎthe experimental theory could be presented in online

videos. This would be vey useful for when the lab manual and
additionalmaterialsfor readarenotŜƴƻǳƎƘέ

ÅάEdit the videosso that the waiting around time is shorted(edited
out) Incorporate true schematics/experimentsinto the mix and
matchexercise(moreengaging). ά
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Chemical Engineering Laboratory 3

Online Prep V ïStudentsô Comments II

Opposite Views:
ṉά¢ƘŜǊŜwere very useful in understanding the apparatus, the
methodologyaswell asthe measurementsto betakenά
Ṏά5ƻƴΩǘlike havingto draw the schematicsdiagramόŘƻƴΩǘfind it
usefulύέ

ṉάǿŜget a good insight into what the experimentis going to be.
Thereforewe canensurethat our excelsheetis appropriate”
Ṏ ά5ƻƴΩǘlike schematicsand prep sheet creation. Prep sheet
especiallybecausefrom manual we do not know exactly which
variableswe aregoingto changeandwhichshouldberecorded.έ
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Conclusions

VLab manual & No prep provides the least Confidence < 15% Effective

VOther Students and Practical Disciplines may also benefit from it

V Online Prep enhances Fundamentals, Practical and Confidence 88% - 94% Effective

Other Comments:
ÅάNothing bad to mentionέ
ÅάYouare doinggreat!έ
ÅάI think I learneda lot from doing themέ
ÅάDifferent activitiessoit is moreengagingέ
ÅάMakesmedo it to the bestof my abilityέ

VOnline Prep enhances Confidence the most > 65% Effective


