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Two different definitions of blended
learning

Traditional:
Learning involving a combination of traditional face-
to-face tuition with on-line learning

In regards to Biology coursework: experimental
(lab/field) work + lab/field-report

New:

A combination of media and tools employed in

an e-learning environment and

a combination of different pedagogic approaches,

Irrespective of the learning technology employed
(Whitelock and Jelfs, 2003).



Research question

Does such a redefined blended learning approach
e support students’ individual learning styles

o facilitate and enhance their learning

 lead to an improvement in their academic

performance?

Setting:
Coursework on the topic: Microbial Genetics



The approach

Combination of media and tools
« Wet labs

 Dry labs

« Powerpoint presentation
 Oral presentation

e Online discussion

Combination of different pedagogic approaches
 Individual project work

« Collaborative group work

 Factual recall

« Problem solving



‘A LA CARTFE’

e Element of choice —menu 1
Choice of how many
- with a minimum oftwo or three out of a

total of six

e Element of choice — menu 2

Free choice of the type of coursework
assignment they wish to undertake and to
be assessed In

e The dessert - assessment |
The best three assignments submitted

determine coursework mark



WebCT VISTA -the e-learning ‘Interface’

MICROBIAL GENETICS

Please work your way through the icons below, from left to right and top to bottom during the course of this

module.
Itis suggested you make regular use of the calendar tool in the menu bar on the left side menu bar.

For optimal viewing please read the footer at the bottom of this page.
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Wet/dry labs — assignments 1 and 2

MICROBIAL GENETICS
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On-line discussion — assignment 3

L Your location: Course Content Home *» On-line discussion * G

Genomics Papers
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The Gram-negative baclerium Yersimia prestis i the ausative
agent of the systemic invasive infectious disease classically
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Group presentations —assignment 4
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Online MCQs — assignment 5

MICROBIAL GENETICS

Please work your way through the icons below, from left to right and top to bottom during the course of this

module.

It is suggested you make regular use of the calendar tool in the menu bar on the left side menu bar.

For optimal viewing please read the footer at the bottom of this page.
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Problem solving — assignment 6

MICROBIAL GENETICS

"
Please work your way through the icons below, from left to right and top to bottom during the course of this
module.

It is suggested you make regular use of the calendar tool in the menu bar on the left side menu bar.
For optimal viewing please read the footer at the bottom of this page.
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B Problem solving activities

1. How many kbp are there 1n a centisome?

2. How far in centisomes and kbp is the pros gene away from the prolB operon;
what 15 the function of pre and why de you think 15 1t not part of the proline

" operon?

3. The AgitE 1z located at posttion 806,561 on the physical map (17 centizomes on
the genetic map). Which known genes would vou be able to map in addition to
the bio and gal eperons using specialized transduction with phage A assuming a
mazximum loading capacity’ of 10 kbp; note this means potentially 10 kbp on
either side of the msertion site.

4. Generalized transduction with bacteriophage A i1z usually restricted to mapping
i approxzimately 10 kbp of the B coli genome. In an experiment you wish to
E:::;E 5 1solate Adile particles. Draw an array of the genes you would expect to find in
whicht . theze transductants using the physical map of £ coli and determine which
ones you would be able to experimentally select for.




Frequency of choices made

No. of assignments chosen No. of students

5

11

42

15
1

o | | W [IDN|

The relative frequency of choices made by the students taking part
In the coursework activities. Students needed to take a minimum of
two elements.

Total no. of assignments: 218, i.e. 2.95 per student



Students’ preferences and marks

% of class Average
CERE TR participating | mark =
Online MCQs 91 66.5 13.9
Laboratory report 74 47.7 19.6
Bioinformatics AY) 66.3 12.6
Problem solving 18 57.3 17.6

The proportion of students taking part in the coursework activities
on offer and their respective average mark and standard deviations.
The group work activities are highlighted in




Correlation between popularity of
choice and average mark?

Correlation of take-up vs. average mark
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Marks (in %)

Comparing the six assignments

Student performance

o Lab report

m On-line discussion
PP presentation
Bioinformatics

x PBL

e MCQ
+ Coursework owerall

30 40

Student numbers



Writing lab reports was challenging

Lab report vs coursework average
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Powerpoint presentation — the great
leveller

Powerpoint vs coursework average

marks (in %)
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Online discussion — preferred by good
students

Online discussion vs coursework average
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Online MCQ — marks way above average

Online MCQ vs coursework average
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Poor correlation of online MCQ with exam MCQ

Online MCQ vs. Exam MCQ
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Comparative student performance

Year of assessment |2003| 2004 | 2005

Overall coursework
average

50.0 | 50.5 | 471

Failed coursework (%) 23 21 28

Comparative student performance over the past four years; data
from this study are highlighted in

Note that lab coursework on its own (2006) has an overall average
of

Numbers based on lab-report only




Conclusion -1

The element of choice was exercised by a vast
majority of students

Marking involves the equivalent of two medium
length lab reports

The number of failed coursework has more
than halved

Choice helps to cater for students’ different
learning styles — academically strong students
take advantage of extra option(s) to increase
overall mark — see Online Discussion



Conclusions 2

The online MCQ was used by academically weaker students
as an ‘insurance activity’ towards the end of the
assessment period; however there is suspicion of collusion

Omitting the online MCQ from the calculation reduces the
overall coursework average from 56.1 to 55%

As expected the award of group marks in the PowerPoint
presentation had a levelling effect on student assessment

The lab exercise showed the poorest overall student
performance (and highest SD)



Possible Improvements

« To Increase fairness the on-line MCQ assessment
should either be invigilated or else be used In
formative assessment only

* Informal student feedback suggested that for the
credit value given a format for the best two out of
four/five was preferable

« Some refinements to increase discriminatory effect
In Powerpoint presentation may be required



Pros & of ‘A La Carte’ Provision

e Putting students in control of their
learning — better learning experience

e More flexibility in course provision as
most assignments do not require a
physical presence of students

 Improvement in overall average mark
profile

e Fewer resit assessments



Pros & Cons of ‘A La Carte’ Provision

e Comparability of assessment?

e Are learning outcomes adequately
specified — skills profile?

e EXtra time required to create additional
assignments

« Good organisational skills required to
keep track of activities



Way Forward

 Initially extra options may be added over time
starting with a simpler format (one out of two)

 For higher level credit modules range of
choices may be different (three out of seven?)

 Extra e-learning elements to be added could
Include student blogging, collaborative
authoring using Wikis, project work in online
‘virtual worlds’, podcasting, webinars etc
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