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Decision making processes and learning Bringing the process to life with QuestionMark
* Decisions form a central part of conceptual learning  The decision points mapped In Figure 1 were
and drive processes that stem from learned material. transformed into “drag and drop” questions within
T . QuestionMark.
- These span disciplines and Inform on student
understanding and  appropriate application  of * This provides:
knowledge. visual impact
- In life sciences, such decisions are central to executing Interactivity
experimental procedures accurately and appropriately. enhanced experience of protocol/apparatus

» With this in mind, the current project aimed to build a » “Brings process to life”

Well done! You have reconstituted the antibody!

To probe the blot with Bcl-2 antibody, it must be diluted
further to optimal concentration. A colleague with
experience using the antibody suggests 1 in 2500 dilution.

—p| |f you are making up 5 ml of solution, drag and drop the
appropriate volume of antibody that you should add to the
5 ml in your tray to achieve a 1 in 2500 dilution.
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You didn’t add enough antibody!
Well done!
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“"/st"k‘(“ You have diluted the antibody to the correct concentration
50 kDa and can now place it on the rocking platform for 4 h. Drag
37 kDa the blotting tray onto the rocker to begin the incubation.
(—
25 kDa

15 kDa
There needs to be enough antibody to detect your protein,

but not too much to non-specifically bind. If you continued
to the end of the experiment, your blot would appear like ———
this, with no protein detected on it.
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progress to next stage of protocol

Figure 3. Design and alignment of conseguences,
feedback and progress.

Student feedback

simulation of a key experimental protocol driven by a A,
student “decision engine”. DTk wak gt | R | e sz oy i
These are commercially available. Our Bcl-2 5% non-fat milk (helps redue non-specific
antibody was purified from a mouse whose binding)
immune system had been challenged with the Bcl-
2 antigen A colleague with experience using the antibody
. P " 2 ts diluting the stock antibody by 1 in 2500
Th e WeS t er n b I Ot . a. d eC I S I O n 'd r I V e n eX p er I m e n tal p rO t O C O I The manufacturer provides the antibody as a ot ?:rg\%’eesstserr;%llgt% IfeyZLIO;1aig lup?ﬁymlyof ;r:wtlbody
e lyophilised powder, and it requires to be made up solution in total, what volume of antibody stock do |
to a stock concentration of 200 ug/mi. If there is 50 you need to add to accomplish this?
ug provided, how much diluent do you add to
make up the stock? 1.0.5 ul
. 2.2 ul
 The Western blot Is one of the most commonly used 1. 150u
. . . . 3. 300 ul
experimental procedures in the life sciences. | &5 w T I
* [t studies protein In experimental samples, and Is a
relating to wasting lots of money! Loop until the
1 2 answer is correct
fundamentally important technique. N
B.
o . = u Questionmark
ACt u al p raCtI C al C I aS S eS are I n feaS I b I e d u e to C O Sts a'n d Having blocked your nitrocellulose membrane, you are now ready to probe with an antibody that will
" " specifically bind to your protein of interest, Bcl-2. Antibodies are commercially available. Your Bcl-2
tl m e C O n St r a'l n tS " antibody was purified from a mouse whose immune system had been challenged with the Bcl-2
antigen.

The manufacturer provides the antibody as a lyophilized
(freeze-dried) powder, and requires to be made up to a stock
concentration of 200 ug/ml. If there is 50 ug provided, how
much diluent do you use to reconstitute the antibody and make
. the stock?

E: 3 Drag and drop the correct volume into the antibody tube.

2 Remember antibodies are expensive, so be careful!

 As a complex procedure, the Western blotting protocol
Involves many stages, and these can be mapped as
decisions points.

 Each decision has a bearing on the final experimental & P - P P
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result, and by presenting students with control of these -
decisions their learning can be applied, reinforced and Figure 2: Transformation of decision points into “drag and
assessed. drop” questions within QuestionMark. A. An original

decision point within the flowchart (Figure 1). B. The

- Downstream of each decision there are unique g . . . . .
decision point transformed Into an interactive question.

conseguences depending upon the precise decision

made; these can be linked to each decision and . . . N
* Following transformation, questions were Intricately

The Western blotting simulation was a helpful The Western blotting simulation increased
inclusion in the practical skills course. my understanding of the immunoblotting

protocol.
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The Western blotting simulation increased The simulation was a useful way to learn
my confidence with the immunoblotting about the Western blotting protocol.
protocol.
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If requiredto do a Western blot as part of your
research project, this simulation has provided the
skills necessary for you to do this.
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Figure 4: Student feedback from 2013 BT5901
laboratory skills MSc cohort (25 students).

presented as INTOTm e aligned with consequences and feedback.

Qutcome

e . b * Incorrect answers link to consequences and then

S e SEE R Y Bl — feedback aimed at reinforcing correct concepts. The

—a student is then redirected to the initial question again.

Figure 1: The Western blotting procedure mapped as a » Correct answers link to reinforcing feedback and then
series of decisions with consequences. The consequences progress through the protocol.

of each decision create a series of loops and branches that
realistically demonstrate how these steps will affect the
outcome of the procedure (bubbl.us).

 Such circultry provides progressive, reflective,
experiential learning of the process.

 The simulation was very well received by students
and increased confidence with the protocol.

* Provides experience of the decision driven process In
a safe environment and enhances understanding.

 Broadly applicable to any discipline with decision
driven processes e.q. Law, Engineering, Business




