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Why do we make students
do laboratory work ?



Why do we make students do
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Seeing things for o6real 6
Introducing equipment

lllustrating key concepts

Teaching experimental design

Developing observational skills

Developing team working skills

Developing problem solving skills

Developing time management skills

Training in specific practical skills /safety
Developing deduction and interpretation skills
Enhancing motivation and building confidence
Showing how theory arises from experimentation
Reporting, presenting, data analysis and discussion

Reid and Shah (2007)




Creating listsis easy . . . .

Theory
Practical Skills > Curriculum
Transferable Skills

\




Creating listsis easy . . . .

Curriculum

Theory
Practical Skills
Transferable Skills

Even If lists are all checked . . ..
Tutor (implicit) versus Student (explicit)




Things that are wrong with
laboratory classes
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Experiment 3.2

High yield synthesis of a strongly absorbant
macroporous layered carbohydrate structure with
unusual fluorescent properties



Experiment 3.2

High yield synthesis of a strongly absorbant
macroporous layered carbohydrate structure with
unusual fluorescent properties




L L&D
255 A — SC(\g—(‘)

seen et hiasninie | f oliuir

JAMIE OLIVER

e’s dinners

sential family cookbook

ENTIRELY

Mrs.

NEW

EDITION

BEETON’S

HOUSEHOLD
MANAGEMENT

Containing over 4,000 Recipes, besides 32 Plates in Colour and
nearly 700 Illustrations.

applianc
to l]u“

hilosopher and

Household (“ookery
Invalid Cookery
Vegetarian Cookery
Chafing -Dish Cookery
Casserole Cookery
Fuelless Cookery
Dominion and Foreign
Cookery
Carving and Trussing
Table Decorations
Meals and Menus
The Folding of Table Napkins
Beverages

> DOT expe

Renovations
Household Work
Servants
Labour-Saving
Laundry Work
Etiquette
Hostess and Guest
Marketing and
Accounts
The Home Doctor
Sick Nursing
Care of Children
The Home Lawyer

> has been sp

Jeeton's Hovusenorn M

Il remain it 1

always been—

1e Best Cookery Book in the World.”

B Ward, Lock &> Co

. Lid., London and Melbourne. 8

!




What do we not get students to do . . .

[JSeeing things for oO6real o
Introducing equipment
lllustrating key concepts

| JTeaching experimental design
Developing team working skills
Developing observational skills

| Developing problem solving skills
Developing time management skills
Training in specific practical skills /safety

| Developing deduction and interpretation skills
Enhancing motivation and building confidence
Showing how theory arises from experimentation

[ JReporting, presenting, data analysis and discussion




Laboratory stylesi n Out c o me s 0O

Tutor Student
Known Known
Known Unknown

Unknown Unknown
(Unknown) (Known)
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Context-Based
Laboratories

Easy to create
Popular with students
Maintain control
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NGetting Nosy Wi th Ha

Sensory analysis

citrus fruits, nasal inhalers, esters

Belt, S. T. & Kendall, S. B. Education in Chemistry, 2006, 1



NGetting Nosy Wi th Han

Quantification

Extraction . p
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Laboratories
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nNGetting Nosy W th Ha

Local manufacturer of chewing gum
(Pilgrims of Plymouth) has been
recel ving compl-Mi ntaeé

al)

A Samples of gum

ASample of oO6contaminated?d
ASampl e oMi mtMo ofrl avouri ngs
A Structures of all flavourings used by Pilgrims



nNGetting Nosy W th Ha

Some suggestions:

NContaminated gum cort
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Experimental Design

Problems:

Loss of control, potentially dangerous, resources, equipment
availability, time, possibly no outcomes/results, difficult to give
feedback/ monitor for each student. S
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Solutions:
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Reagents and their roles

Preparation of a solution of camphor in hexane (Internal Standard)

From the following statements, select the one that you think is the most
appropriate, and then prepare your solution using the equipment and
chemicals available to you.

Prepare a solution of camphor in hexane which has an approximate
concentration of 50 mg cm-2 but is accurately known.

Prepare a solution of camphor in hexane which has a concentration of
exactly 50 mg cm-3,

Prepare a solution of camphor in hexane which has an approximate
concentration of 50 mg cm-3,

Prepare an Internal Standard solution by accurately weighing some camphor
and dissolving it in some hexane.




: 1. Scrape out your extract into a small (e.g. 7 cm?) vial. 10. Rinse the contents of a Pasteur pipette containing a
small plug of cotton wool and 1-2 cm of silica using 5%

ethyl acetate/hexane, ensuring that the solvent level is
maintained just above the surface of the silica. Decant
the solution from the vial into your Pasteur pipette.

Procedure

2. Scrape out your extract into a Pasteur pipette

Q containing some silica ‘
11. Collect the eluent from the silica column in a round-
bottomed flask. ‘
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12. Collect the eluent from the silica column in a pre-
weighed round-bottomed flask.

13. Collect the eluent from the silica column in a 7 cm® ’

It
Add 1-2 cm’ of 5% ethyl acetate/hexane to your =
extract, swirl and warm the contents, and decant the

solution to a small (e.g. 7 cm’) vial

weighed 7 cm® vial \

o 14. Collect the eluent from the silica column in a pre- -

oval of the desired chemicals

-~ 5. Repeatthe initial rem combining the

from the chewing gum extract once more,

solutions together in the vial
<% 15. Remove the solvent using a rotary evaporator and
make a note of the smell of your extract ;

N\
O n O t < € €peat th “nitial removal of the desired chemicals
A 16. Remove the solvent using a slow stream of N, gas

from ‘lhe chewing gum extract twice more, combining the & &
solutions together in the vial. ) blowing over the surface of the solution and make a note

f I I of the smell of your extract.
ollow the i
7. Place a cap on the vial and shake the contents until "
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they all dissolve.

17. Determine the mass of the purified extract.

8. Place a cap on the vial, shake the contents for a few
minutes and allow any solid material to settle to the

bottom of the vial.

9. Decant the solution from the vial into a Pasteur pipette
containing a small plug of cotton wool and 1-2 cm of
silica.
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