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“What’s the use of lectures”, Bligh, 2000



Programmed learning and PSI

 Small steps 

 Self-paced active learning

 Early feedback on performance

 Individual support with personal contact

 Progress to next unit dependent on mastery of 

previous one



Getting rid of lectures

 Adopt a Blended learning approach : 

combination of with e-learning and distance 

learning with face-to-face teaching .

 Replace lectures with study packs supported by 
on-line assessment and feedback via Virtual 
Learning Environment (VLE)

 Use the lecture time for more workshops to 
improve student engagement and their  problem 
solving skills



Blended Learning Module Format

 22 lectures replaced by 22 study packs 

 Study packs include learning activities and are 

provided as hard copies and on VLE.

 1 workshop for each study pack.

 Each study pack supported by formative on-line 

assessment.

 Each workshop ended with summative MCQ 

quiz.



Map against Programmed learning

 Small steps – 20 short study packs. 2 study 
packs  delivered each week.

 Self-paced active learning- A week to work 
through 2 study packs.

 Early feedback on performance – immediate 
feedback with on-line assessment.

 Individual support with personal contact – more 
personal contact due to 2 workshop sessions 
per week.  Each workshop ended with 
summative MCQ quiz



Getting students engaged

 Including learning activities in Study Packs.

 Summative On-line assessment for each study 

pack in advance of workshop.

 Monitor student activity via gradebook.

 More Workshop time.

 Workshop MCQ tests



Materials

 Study packs – with learning activities

 On-line assessments

 Weekly Workshops with tests

 On-line presentations



Study Pack -fragment



Encouraging active learning

 Learning effectiveness improved if learning activities were 
included in study packs. 

 Tendency to ignore activities that are not assessed.

 The value of blank space.

 “Important to identify the benefits that activities offer as well 
as the costs that learners will incur.”

 Lockwood, F. (1992) Activities in self instructional texts

London: Kogan Page



Study Packs



Activity 1: Linear combination of atomic orbitals Title

This activity will help you derive  molecular orbitals 

from the linear combination of atomic orbitals
Motivational 

rationale

Sketch the four MOs produced by the linear 

combination of four 1s atomic orbitals. Use the 

principles outlined in the study pack

Instructions

5 minutes Time allocation

Answer space 

& example if 

needed.

Attempt the on-line assessment test for feedback on 

this topic
Feedback

zero nodes 3 bonding interactions Lowest enrgy MO

Lockwood Format for Learning Activity



Rapid Feedback: On-line tests

 Summative on-line tests delivered through 

VLE/Blackboard

 Needs to be done before workshop

 Test for each study pack.

 Feedback given on each question dependent on 

answer given



On-line tests

 Use of graphics

 Types of questions

 Multiple choice

 Multiple Response

Rank order

 Observation-conclusion

 Analysis of Statements 



On-line presentations

 Power point presentations with audio 

commentary.

 Camstasia Screencasts

 Blackboard 9.1 Mobile App allows access on 

smart phones and IPads.







Accessible via mobile App



Student Evaluation : 

Content stimulating and interesting
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Student Evaluation: 

Taught at appropriate pace
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Student Evaluation:

Provided Helpful Feedback
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Student Evaluation :

Found module difficult
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Evaluation of implementation of Blended 

learning in CH2020

 “ the way it was taught was better than any other 

module”

 “the study pack Blended learning format, with more time 

spent solving problems and addressing difficult concepts 

makes the module difficult to fail!”

 “ The blended learning teaching suited me perfectly, it 

would be good if the whole course was taught like that it 

was very Interesting 10/10”



Module averages

Module 

Code

Module 

Name
12 11 10 9 8 7 6 5 av 4

CH2010 Inorganic I 58 48 46 50 51 49 46 49 49 44

CH2020 Inorganic II 62 42 58 48 52 53 52 50 51 48

CH2250 Physical 37 46 38 44 46 43 50 43 51

CH2260 Physical 39 41 44 45 46 44 47 44 45

CH2030 Organic 47 41 42 45 42 43 38 43 40

CH2040 Organic 42 37 37 48 46 44 43 42 51

annual average 44 42 41 47 45 44 43 44 45



Evaluation of implementation of Blended 

learning in CH2020

 Content and learning experience rated very highly by 
students.

 Attendance of workshops very good

 On-line tests with feedback, study packs and extra 

workshops deemed best features

 Student Performance  above average



Adoptions elsewhere

 Implemented in Chemistry for first year “ 

Chemistry for Life Sciences” module ( 300+ 

students) in 2007 by Dr Simon Carrington.

 Adopted for half of Organic Chemistry 1 in 2010.

I am so glad I made the effort to modify the teaching 

methods as the student performance on the module has 

been significantly better in the last two years.”

















Conclusion

 Most popular with small groups

 Use small study packs

 Works with larger modules

 Improvements in results and satisfaction.

 Studypacks, on-line assessments and extra 

workshops increase student engagement.





Evaluation

 Comparison of results with previous years

Year No. Pass % Mod Av % Exm Av 

%

CW Av %

2006 11 92 54 48 61

2005 14 85 55 5 57

2004 10 70 49 44 57

2003 20 95 56 53 59



MCQ question



Statements question



Statements question



Observation-conclusion question



Rank order question



Multiple response question


