School Science Support 2016 – 2017
Topic: Coursework B

SCHOOL SCIENCE SUPPORT 2016-2017, TOPIC COURSEWORK B

Amgen Teach aims to deepen student interest and achievement in Science by strengthening the
ability of science secondary school teachers to use inquiry-based teaching strategies in the
classroom. Amgen Teach uses training workshops and distance learning events to provide
educators with the skills and confidence necessary to transform the student experience in
learning Science.

Amgen Teach supports science teachers across Europe by providing training workshops and
distance-learning events that supply educators with the skills and confidence to transform the
science classroom experience for students. Science teachers in Austria, Belgium, Czech
Republic, France, Germany, Ireland, Italy, Poland, Spain, and Turkey are supported with free
training sessions that emphasize hands-on, inquiry-based experiential learning for their students.

Learn more about Amgen Teach and how to get involved at amgenteach.eu
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Investigation Titles 2016 - 2017
Biology
Investigate quantitatively, to determine the impact of each additive, the effects on samples of a
garden soil of adding 20% by mass of (a) sand, (b) potting compost, and (c) clay* on
(i) the soil’s ability to retain water,
(ii) the rate of drainage of water through the soil.
*Some readily available cat litter is composed of dry clay.

Chemistry
Investigate quantitatively, at room temperature, the effect of dilution on the pH of
(i) vinegar,
(ii) a solution containing 5 g washing soda per litre of water,
(iii) a solution containing 5 g sucrose per litre of water.

Physics
Using conductors made of children’s play (modelling) dough, investigate quantitatively the
effect on resistance, calculated from measurements of voltage across and current through the
conductors, of changing the conductor length and obtain data to establish whether dough
colour has an effect on its resistance.
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Previous Prescribed Investigations:
Year

Biology

Chemistry

Physics

2006

A gardener suggests that the
length of time taken for
marrowfat peas to germinate
is decreased if they are soaked
in water in advance. Carry out
a quantitative investigation of
this suggestion

Investigate a range of plant
pigments to evaluate their
effectiveness as acid-base
indicators.

Investigate the relationship
between the temperature of
a rubber squash ball and the
height to which is bounces.

2007

Quantitative survey of the
plant species in a local habitat

Investigate how the conc. Of
a H2O2 solution affects the
speed at which it
decomposes to produce
oxygen gas

Investigate the relationship
between the length of a
metallic conductor and its
resistance

2008

Investigate the effectiveness
of using commercial flower
preservative compared with
two other (food) household
substances

Investigate how particle size
affects the speed of loss in
mass from the reaction of
marble chips and dilute HCl

Investigate the thermal
insulation properties of 3
fabrics including denim
when dry and wet

2009

Investigate the relationship
between reaction
temperature and the
effectiveness of action of the
enzyme amylase on starch

Qualitatively investigate the
effectiveness of three
methods of preventing an
object containing iron from
corrosion

Investigate the relationship
between the size of the
electric current passing
through a length of wire and
its heating effect

2010

Qualitatively investigate two
factors that affect the uptake
of water by a plant.

Compare by way of
investigation the abilities of
different indigestion
remedies to neutralise
excess stomach acid.

Investigate two factors that
affect the distance taken for
a toy car to stop after rolling
down a ramp.

2011

Carry out an investigation to
study the anaerobic
respiration of yeast with
particular reference

Carry out an investigation to
study the pH changes that
take place when
neutralisation reactions
occur between two named
acids and a named base.

Investigate the factors that
determine the force of
friction between a wooden
block and the surface on
which it is resting.

to (i) the change of
temperature with time, (ii) the
evolution of carbon dioxide
with time and
(iii) the change of density with
time.
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Year
Biology
Chemistry

Physics

2012

Investigate named seeds,
chosen by you, to examine the
effects of (a) placing the seeds
in a fridge for a few days
before sowing, (b) placing the
seeds in a hot press for a few
days before sowing on (i) the
percentage of seeds that
germinate, (ii) the speed of
germination of the seeds.

Investigate the effects on the
amount of carbon dioxide
dissolved in a fizzy drink
when it is stored in (a) an
open container, (b) a closed
container, at different
conditions of (i)
temperature, (ii) stirring or
shaking, (iii) time elapsed.

Investigate the factors that
determine the rate at which
heat is lost from different
types of drinking cups that
contain hot liquid.

2013

Compare by means of
investigation the vitamin C
content of a number
of commercial and fresh fruit
juice.

Compare by means of
investigation methanol,
propan-l-ol and candle wax
in terms of their
effectiveness as fuels

Investigate any 2 factors
that affect the output from a
solar cell when light is shone
on it.

2014

Investigate and compare the
effects of pH on the catalytic
effect of the enzyme catalase,
found in (a) celery and (b)
animal liver, on the rate of
breakdown of hydrogen
peroxide.

Investigate and compare
how the solubilities, in
water, of (a) potassium
chloride and (b) sodium
carbonate (anhydrous)
change with temperature.

Investigate and compare
how the rates of flow of
powdered or granulated
solids through a funnel are
affected by (a) the size of
the solid particles and (b)
any one of the funnel
dimensions.

2015

Investigate and compare the
quantitative effects of
changing (a) wavelength of
illumination and (b) either
intensity or duration of
illumination on the
phototropic growth response
of recently germinated plant
shoots/seedlings.

Investigate and compare the
quantitative effects of
changing (a) metal types and
(b) fruit/vegetable type on
the emf (voltage) produced
across two different metals,
when the electrolytes take
the form of fruits and/or
vegetables.

Investigate and compare the
quantitative effects of
changing (a) material type
and (b) material thickness on
the level of sound insulation
provided by a range of
materials

2016

Investigate and compare the
quantitative effects of
changing (a) the duration of
light physical exercise and (b)
the time elapsed since the
exercise stopped, on the pulse
rate of a person.

Investigate and compare the
quantitative effects of
changing (a) the rhubarb
surface area and (b) the
temperature of solution on
the rate of reaction
(measured by noting time for
decolourisation of solution)
between the oxalic acid in
rhubarb and dilute
potassium permanganate
solution (acidified with
sulfuric acid).

Investigate and compare the
quantitative effects of
changing (a) the pendulum
length and (b) the mass of
the pendulum bob on the
period (time of oscillation)
of a simple pendulum
oscillating through a small
angle.
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Approaching Coursework B:
Planning and preparation:

Evaluating the Investigation:

See more at JC Science Guidelines for teachers Pages 65−68.
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Biology

Investigate quantitatively, to determine the impact of each additive, the effects on
samples of a garden soil of adding 20% by mass of (a) sand, (b) potting compost, and
(c) clay* on
(i) the soil’s ability to retain water,
(ii) the rate of drainage of water through the soil.
*Some readily available cat litter is composed of dry clay.
Background Information:

The soil’s ability to retain water depends largely on particle size but also on the
nature of its main components.
For optimum plant growth the soil components by volume should be roughly 50%
solids (45% mineral and 5% organic matter) and 50% voids of which half is occupied by
water and half by gas. So, an increase in the water content brings about a
corresponding decrease in the gas (mainly air)
The mineral particles in the soil are
content. If soil becomes compacted then the
divided into the following size classes:
water-gas space is reduced and movement of air
Coarse fragments larger than 2 mm
(gravel, cobbles, stones)
and water is also reduced.
Loam is soil that is not predominantly sand, silt, or
clay. The following might be considered an ideal
composition of loam, by volume:
25% water, 25% gas, 18% sand, 18 % silt, 9% clay
and 5% organic matter.
The smallest particles (clay) have the largest
surface area, relative to their volume. They play a
crucial role in the retention of ions, especially
positive ions such as calcium, potassium and
sodium.
The small gaps between soil particles produce a
capillary effect that draws in water, even against
gravity. (A towel does the same, for the same
reason.) So, soils with a high proportion of small
particles (clay) would be expected to have greater
ability to retain water.
Decaying organic matter in soil is usually porous
and so will also retain water by capillarity.
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Sand
Silt
Clay

0.05 to 2 mm
0.002 to 0.05 mm
smaller than 0.002 mm

The surface area of a cubic
centimetre is 6 square centimetres
or 600 square millimetres.
If it is divided into cubic millimetres
then the surface area becomes 6000
square millimetres, i.e. ten times
greater.
If it were divided into micron-sized
cubes its surface area would be ten
thousand times greater.
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Considerations for this investigation


What practical ways could be used to measure the ability of soil to retain water?



Should the measurements be by weight or volume?



Should the various samples (soil, clay and compost) be dried prior to the investigation?
(If the soil is already saturated then it will not retain any more water.)



Should students bring their own samples of ‘garden soil’? What are the benefits of
this?



What equipment is needed and is it available?



Is it desirable that students work on their own or in groups?

Possible Approach to encourage student-led learning:


Groups should develop an agreed procedure and method of recording their findings.



Although groups may conduct the analysis of data together, individuals must complete
their own report.



How can the results be presented graphically?



Results may be compared with those of other groups or of the whole class.



Discuss what extensions may be possible.



Class discussion of success criteria (marking scheme SEC).

Possible Prompt Questions


What are the variables and controls in this experiment? How many separate
measurements are necessary or desirable?



What are the biggest problems or challenges you
see in carrying out this investigation?



What are the safety concerns related to this
investigation.

Density of particulate matter
The density of particulate matter such as sand is
generally understood to mean the mass/volume of the
dry matter and not the density of the materials of which
the sand grains are composed. So, while rocks usually
have densities in the range 2.2 to 2.7 g cm–3, dry sand
has a density of around 1.6 g cm–3.
The table shows the approximate density of rocks and
sand in g cm–3
http://www.simetric.co.uk/si_materials.htm
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Granite

2.60 - 2.70

Sandstone

2.00 - 2.60

Shale

2.00 - 2.40

Limestone

2.20 - 2.60

Quartzite

2.65

Sand, wet

1.9

Sand, wet, packed

2.0

Sand, dry

1.6

Sand, loose

1.45

Sand, rammed

1.7

Sand with gravel, dry

1.65

Sand with gravel, wet

2.0

Sandstone, solid

2.3

Sandstone, broken

1.35 – 1.45
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Density of soil components in g cm–3
http://web.ead.anl.gov/resrad/datacoll/soildens.htm

Typical setup to measure the ability of soil to retain water
Apparatus



Filter funnel



Filter paper



Timer



Beaker and graduated cylinder or
Two beakers and weighing device

Considerations for this investigation
1) Avoid inhalation of dust, especially from the clay.
2) Students should rinse their hands at the end of the practical work.
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Keywords
Biology
Title Investigate quantitatively, to determine the impact of each additive, the effects on

samples of a garden soil of adding 20% by mass of (a) sand, (b) potting compost, and (c) clay*
on
(i) the soil’s ability to retain water,
(ii) the rate of drainage of water through the soil.
*Some readily available cat litter is composed of dry clay.

Keyword

Meaning of Keyword

Quantitatively

Measurements are required

Determine the impact of...

Find out what is the effect of...

Garden soil

Ability to retain water

Rate of drainage

Ideally, soil that is suitable for growing plants (in contrast to
soil from, say, a playing field)

How much water remains in the soil once darining has stopped

How quickly the watre drains from the sample.
(Does this need to be measured during drainage?)
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Physics
Title: Using conductors made of children’s play (modelling) dough, investigate quantitatively

the effect on resistance, calculated from measurements of voltage across and current
through the conductors, of changing the conductor length and obtain data to establish
whether dough colour has an effect on its resistance.

Background Information:
Play Dough is a modeling compound used by young children for art and craft projects at home and in
school. Composed of flour, water, salt, boric acid, and mineral oil, the product was first manufactured in
the United States, as a wallpaper cleaner in the 1930s. The product was reworked and marketed to
schools in the mid-1950s. The non-toxic, non-staining, reusable modeling compound that came to be
known as "Play-Doh" was a pliable, putty-like substance.
A petroleum additive gives the compound a smooth feel, and borax prevents mould from developing.
Many home-made recipes will include salt, flour, a vegetable oil (such as canola or olive oil) and lemon
juice or cream of tartar.
For instructions to make your own visit: http://www.familyeducation.com/fun/playdough/6homemade-playdough-recipes
Plasticine is different from play dough,it is a putty-like modelling material made from calcium salts,
petroleum jelly and fattyacids.
Students may have prior knowledge of electric terms e.g. conductors allow current to flow while
insulators do not.
Current is needed to light bulbs while too much causes bulbs to blow.
Batteries store energy and are measured in volts.
Our body skin has a resistance to electric current.
Current is the rate of flow of electrical charge carriers, usually electrons or electron-deficient atoms. The
common symbol for current is the uppercase letter I.
The standard unit is the ampere, symbolised by A. An ammeter measures the current through a
component and so is connected in series with it.
Resistance is the opposition that a substance offers to the flow of electric current. It is represented by
the uppercase letter R. The standard unit of resistance is the ohm, symbolised by the uppercase Greek
letter omega: Ω. An ohmmeter measures resistance.
Note: an ohmmeter should not be used to measure the resistance of a component while current is
flowing through it.
Voltage is a measure of the electric potential difference in charge between two points in an electrical
field. It is represented by the uppercase letter V. The standard unit of voltage is the volt symbolised by
the uppercase V. A voltmeter measures the voltage across a component and so should be connected
across/in parallel with it.
Conductor is a substance which allows electrons to move easily (from atom to atom when a voltage is
applied).
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The Junior Science Support Service website contains very useful background investigations which are
relevant to this investigation.

http://jsss.educast.ie/jsss.go2.ie/jsss/Main/Physics3C3.htm
Investigation

Description

OP50

Setting up a simple electric circuit

OP49

To find out whether certain materials are electrical conductors or electrical in

sulators
OP51

Comparing electric circuits

OP50

Using an ammeter to measure currents

OP51

Measuring voltages in a series circuit

OP51

The effect on current of adding bulbs in a series circuit

OP50

Measuring resistance

OP50

To measure the current, voltage and resistance in a simple circuit and establish a
relationship between them

OP50

A more investigative approach to the relationship between V and I

Circuit symbols

A list of all electrical circuit symbols used in the investigations

Students could also refer to this Phet simulation
https://phet.colorado.edu/sims/circuit-construction-kit/circuit-construction-kit-dc_en.jar
and
http://www.physics-chemistry-interactive-flashanimation.com/electricity_electromagnetism_interactive/simple_circuit.htm
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-Did

you know?



When charges do not move: this is called ‘static’ electricity.
Electricity can build up in everyday situations. You may
have experienced it in dry weather when you walk across a
carpet and then touch something metal. You get a small
‘shock’ that is a discharge. A spark of static electricity can
measure up to 3,000 volts.



A bolt of lightning can measure up to three million (3,000,000) volts, and it lasts less than one
second!



Humans have an electrical resistance. The resistance of human skin varies from person to
person and fluctuates between different times of day. Under dry conditions, the resistance
offered by the human body may be as high as 100,000 Ohms. Wet or broken skin may drop the
body's resistance to 1,000 Ohm. Skin conductivity is
one of the factors measured in lie detectors.



Electricity travels in closed loops called “circuits.” It
must have a complete path before the electrons can
move. If a circuit is open, electrons can’t flow.



Electric eels can produce strong electric shocks of
around 500 volts for both self-defence and hunting. Reports of people receiving shocks from
electric fish date back to ancient Egyptian texts of 2750BC. The average
taser emits 50,000 volts.



A short circuit occurs when there is a low resistance connection between
the two terminals of the battery/power source in the circuit. This results in
excessive current flow in the battery through the 'short,' and may cause the
battery to overheat or be destroyed. Overload protection measures include
resistors and fuses.



A person can feel at least 1 mA of AC at 60 Hz, while at least 5 mA for DC. At
around 10 milliamperes, AC current passing through the arm of a 68-kilogram (150 lb) human
can cause powerful muscle contractions; the victim is unable to voluntarily control muscles and
cannot release an electrified object. This is known as the "let go threshold" and is a criterion for
shock hazard in electrical regulations.



Have you ever wondered why birds sitting on a power line don’t get
electrocuted? If a bird sits on just one power line it is safe. However,
if the bird touches another line with a wing or a foot, it creates a
circuit, causing the electricity to flow through the bird’s body. This
results in electrocution.



Did you know that electricity plays a role in the way your heart
beats? Electricity causes muscle cells in the heart to contract.
Electrocardiogram (ECG) machines, used by medical
professionals, measure the electricity going through the heart.
As the heart beats in a healthy person, the ECG machine
displays a line moving across the screen with regular spikes.



Coal is by far the world’s biggest source of energy for producing
electricity. Iceland is the only country whose electricity supply
comes entirely from renewable sources.
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Apparatus and setup
Play dough of different colours, 6V or 9V battery, (electric) leads, resistor, switch,
ammeter, voltmeter, crocodile clips, cutting board, knife, electronic balance, ruler.

6V
Switch

A

R

Play dough

V
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Considerations for this investigation:
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)

In preparation for this investigation students would need to consider the list of equipment
needed and where it could be sourced.
Students will need to consider the various tasks to be carried out.
Various types of play dough of different colours could be trialled.
Students will need to consider how to roll uniform slabs or cylinders of play dough and whether
they should consider covering the play dough with paper before rolling.
Students may consider wearing gloves.
How to vary the length of play dough conductor should be considered.
Students will have to consider how these lengths will be measured and with what.
Students will have to consider how the current through the play dough will be measured.
The reason for including a resistor should be discussed, also the size of resistor needed.
How to join the meters terminals to the play dough should be considered.
Students will have to consider how the voltage across the play dough may be measured.
Students will need a formula to work out the resistance from the current and voltage
measurements.
Students will have to consider what other variables should be kept constant.
Students will have to consider if the mass of conductor should be measured and why.
Pupils should predict what will happen before they start, observe and then make an attempt to
explain what is happening.
Students will need to consider specific safety precautions.
Students will need time to design the experiment and consider possible extensions.

Possible Approach to encourage student led learning:
1.
2.

3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Consider using a stimulus to encourage student interest. See more at
https://www.youtube.com/watch?v=KAlyHOt3em0
Consider a teacher led class discussion using demonstrations using a 6V battery, leads, bulb,
multimeter and materials to check for conduction, to identify whether a material is a conductor
and to introduce new keywords.
Identify prior knowledge using placemats, think-pair-share, predict-observe-explain activities and
class discussion.
Unpack title of investigation by the Identification of key words: investigate, quantitative, conduct,
resistance, voltage etc.
WebQuest or worksheet activity to investigate possible approaches.
Discuss and identify variables.
Identify, source and experience how to use essential equipment. Discuss why certain equipment
was chosen over others.
What happens when the length of conductor is changed? (Predict – Observe – Explain task).
Groups should develop a mutually agreed procedure.
Groups should design an appropriate results table.
Carry out the investigation.
Groups should discuss how to display and analyse the results and findings.
Discuss what extensions may be possible success criteria (marking scheme SEC).
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Possible Prompt Questions:



What would you predict will happen if a 6V bulb is connected to a 6V battery?



What might happen if a piece of play dough was inserted into the circuit?



How could the current flowing through the circuit be measured?



What might happen if the 6V bulb was connected to a 9V battery?



Why might a resistor be inserted in series?



How could you measure the current in the circuit before and after the resistor?



What apparatus would you need to test the resistance of various lengths of play dough?



Do you think taking different measurements would make the investigation more accurate?



What will you change each time you redo the investigation?



How will you change this?



How would you measure the length of the dough conductor accurately?



How will you measure current accurately?



How will you measure voltage accurately?



Is there a formula that you could use to calculate the resistance ?



Overall, do you see a relationship between the current through and the voltage across the dough
you tested?



Are you measuring the mass? If so why? Can you measure it accurately?



In this investigation you only looked at how the resistance of the conducting dough might change
with length, but other factors could also affect the resistance. What could these factors be?
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Keywords
Physics:

Using conductors made of children’s play (modelling) dough, investigate quantitatively the
effect on resistance, calculated from measurements of voltage across and current through the
conductors, of changing the conductor length and obtain data to establish whether dough
colour has an effect on its resistance.

Keyword

Meaning of Keyword
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Chemistry
Investigate quantitatively, at room temperature, the effect of dilution on the pH of
(i) vinegar,
(ii) a solution containing 5 g washing soda per litre of water,
(iii) a solution containing 5 g sucrose per litre of water.

Background Information:
The pH of a solution is an indication of whether it is acidic or basic. An acidic solution has
more H+ ions than OH− ions; these are called hydrogen ions and hydroxide ions. Neutral water
has the same amount of each of these ions, due to dissociation of water molecules.
At 25°C the concentration of these ions in pure water is one ten millionth of a mole of each,
per litre. This is usualy written as: [H+] = 10−7, [OH−] = 10−7. The pH of pure water (at 25°C) is
therefore given the value 7.
Note that pure water at 100°C has nearly ten time more of these ions per litre and has a pH
of 6.14. However, it is still neutral because it has the same cncentration of both H+ and OH−
ions.

The pH scale
Each step downward step on the pH scale means that the concentration
of hydrogen ions is ten times greater.
e.g. 10−6 is ten times bigger than 10−7

Conversely, each step upward step on the pH scale means that
the concentration of hydrogen ions is ten times smaller.
So, if an acid solution is diluted to 10% of it previous
concentration (i.e. 1:9) one would expect that the concentration
of hydrogen ions would decrease by a factor of ten and the pH
would therefore increase by 1.

concentration
of H+ ions in
moles per
litre

pH

−14

14

10−13

13

10−12

12

−11

11

10−10

10

10

10

This kind of scale is called a logarithmic scale.

10

−9

9

However, diluting an acid solution repeatedly to 10% of its

10−8

8

previous strength can never raise the pH above 7 because even

10−7

7

pure water still has hydrogen ions at a concentration of 10−7

10

−6

6

moles per litre.

10−5

5

Diluting a one molar solution of, for example, HCl (i.e. a solution
containing one mole per liter of HCL) to 10%, 1%, 0.1%, and 0.01%
should show a linear increase in pH (from 0 to 4). When diluted
further the pH change is not so linear.
(Note that pH values less than zero are possible.)

10−4

4

−3

3

10−2

2

−1

1

10−0

0

1

-1

10
10

10
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Vinegar
Alcoholic drinks such, as wine and beer, contain ethanol (CH3.CH2OH). Ethanol is readily
oxidised to ethanoic acid (formerly called acetic acid) by various bacteria. The resulting
solution is vinegar is typically a 5% to 8% solution of ethanoic acid (CH3.COOH). A 6% solution
would contain 60 g per litre and so would have a concentration of one mole per litre of
ethanoic acid. (12+3+12+16+16+1 = 60)
Ethanoic acid is a weak acid; this means that it dissociates to only a small extent. A one molar solution
of ethanoic acid produces only about 0.003 moles of hydrogen ions per litre. So, instead of a pH of 0 its
pH is 2.5 (i.e. −Log 0.003).
However, when diluted to 10%, 1%, 0.1%, and 0.01% of its original strength a linear change in pH might
be expected.

pH and dilution of ethanoic acid
8
7
6
5
pH

4
3
2
1
0
0

1

2

3

4

5

No. of dilution (1/10)
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6

7

8
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Washing soda
Washing soda (sodium carbonate, Na2CO3.10H2O) is so called because it was commonly used
to soften water, i.e to remove calcium or magnesium ions (by precipitating them as calcium
or magnesium carbonates).
Sodium carbonate is a moderately strong base though not as strong as sodium hydroxide.
A mole of sodium carbonate (the crystalline form known as washing soda) is 286 g and so a
solution with 5 g per liter would have a concentration of 0.0175 moles per litre and would
have a pH of about 11.
One would expect that the pH would decrease fairly linearly as the solution is further diluted
by a factor of ten (i.e.1:9) an few times.

Sucrose
Sucrose (C12H22O11) is a disaccharide composed of glucose and fructose.
It does not ionise in water and so would not be expected to affect the concentration of
hydrogen ions (or of hydroxide ions) in water.

Considerations for this investigation
3) All studfents should wera appropriate eye protection. It is a good idea to have a bottle of ‘normal
saline’ available as an eye wash. (Normal saline = 9 grams of NaCl per litre of water)
https://en.wikipedia.org/wiki/Saline_(medicine)
4) The concentration of ethanoic acid in vinegar (0.1 molar) is unlikely to be a hazard if swallowed;
indeed it is liberally used on fish and chips. However, prolonged exposure to skin should be avoided.
It would be a good idea to have a bottle of dilute bread soda (sodium hydrogen carbonate) solution
on hand to neutralise spills. (Bread soda dissolves very slowly in water. Give it time.)
5) Some students may be ‘allergic’ to vinegar.
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+40
6) Washing soda (and alkaline solutions in general) are very unpleasant to taste. Prolonged exposure
to concentrated solutions of wasking soda should be avoided.
However, commonly used bath salts often contain washing soda as the main ingredient.
Contact with the eys should be avoided. Splashes should be rinsed with normal saline (if available)
or water.
7) Sugar solutions are not corrosive. However, spills should be mopped up and the surfaces rinsed;
otherwise sticky patches are likely to form as the water evaporates.
8) pH electrodes are delicate and should be handled gently. They should be rinsed according to the
manufacturer’s instruction before and after use. If treated carefully they will last for decades. The
electrodes should not be allowed to dry out.
9) Students should rinse their hands at the end of the practical work.
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Possible Approach to encourage student-led learning:
1.
2.
3.
4.
5.
6.
7.

Consider using a stimulus to encourage student interest. See more at
https://phet.colorado.edu/sims/html/ph-scale/latest/ph-scale_en.html
Groups should develop an agreed procedure and method of recording their findings.
Although groups may conduct the analysis of data together, each individual must complete their
own report.
Can the results be presented graphically?
Results may be compared with those of other groups or of the whole class.
Discuss what extensions may be possible.
Class discussion of success criteria (marking scheme SEC).

Possible Prompt Questions




What exactly is required?
How many independent variables are there?
How many dependent variables are there??
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Keywords
Chemistry:

Investigate quantitatively, at room temperature, the effect of dilution on the pH of
(i) vinegar,
(ii) a solution containing 5 g washing soda per litre of water,
(iii) a solution containing 5 g sucrose per litre of water.

Keyword

Meaning of Keyword
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Placemat Explained:
Place Mat is a cooperative learning strategy in which members of a small group brainstorm ideas about
a topic individually, and then summarise the group members’ common points.
The Placemat Technique can be used with a wide variety of questions and prompts or for a wide range
of learning goals, e.g.






To encourage students to share ideas and reach a consensus about a topic/idea
To activate the prior knowledge of a topic among students
To help students share problem-solving techniques
To take group notes during a video or oral presentation
To summarise learning after the class and/or to be used as an opening review for the
subsequent lesson

Groups of four students are ideal for the placemat technique but it can also work with 3 – 6 students by
amending the template. A blank place mat can be found at the end of this document.

Think – Pair – Share Explained:
Think-Pair-Share is a cooperative discussion strategy. It gets its name from the three stages of student
action, with emphasis on what students are to be DOING at each of those stages.
1) Think: The teacher provokes students' thinking with a question or prompt or observation. The
students should take a few moments (probably not minutes) just to THINK about the
question.
2) Pair: Using designated partners, students PAIR up to talk about the answer each came up with. They
compare their mental or written notes and identify the answers they think are best, most
convincing, or most unique.
3) Share: After students talk in pairs for a few moments (again, usually not minutes), the teacher calls
for pairs to SHARE their thinking with the rest of the class.
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Predict – Observe – Explain (POE) Explained:
Predict-Observe-Explain helps students to articulate what they think will happen in a scenario, based on
their existing ideas/theories. Recording this prediction helps student to compare it to their later
observations.
Student then observe the scenario and describe what they see, and later try to explain what they have
observed, and how it relates to their initial prediction. If their prediction was wrong, they are
encouraged to explore why it was wrong.
Predict-Observe-Explain is particularly useful in science teaching and other contexts that allow for
hypothesis formulation and testing by students. It can be valuable in developing metacognitive skills as
students reflect on why they make incorrect predictions.

WebQuest Explained:
A WebQuest is an inquiry-oriented lesson format in which most or all the information that learners work
with comes from online sources. WebQuests can be created using various programs, including a simple
word processing document that includes links to websites. The teacher preselects the sources,
emphasizing information use rather than information gathering.
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