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BELIEVE YOU CAN

and you're halfway there

Theodore Roosevelt -

How to work with Required Practicals: Part 4
Combined (AQA Biology Paper 2)
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What you need to know

To be able to investigate how different variables affect reaction time.

Messages travel very quickly around your body through the nervous
system. This is so that you are able to respond to changes in the
environment. The time it takes for you to respond to such a change is
called your reaction time.

Athletes spend hours practicing to try and to reduce their reaction
time. This is to help them improve their performance in their particular
sport.

To measure reaction time you could:

e drop aruler and catch as quickly as you can
e complete an online reaction test

You may be asked about:

* Control variables —e.g. dropping the ruler from the same height,
positioning the arm in the same place, using the same hand to catch

* Repeats and calculating the mean

e Control groups —e.g. comparing a group who has taken a stimulant,
against a group who hasn't

Practical 1: Reaction Times

Possible independent variables:
Practice

Gender

Age

Taking caffeine/alcohol/drugs
Listening to music
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Biotic: Living factors e.g. predators,
disease

What you need to know
You would use a quadrat (diagram below) and count the number of

To be able to investigate how different factors affect the distribution of individuals within it.
species.

The size of a population of animals or plants in a habitat can be estimated by
taking samples of the organisms from the habitat. The larger the sample, the
more accurate the estimate of the Bopulation size is likely to be. Plants can be
sampled more easily than animals because they are unable to move around
within the habitat. By sampling, population sizes can be compared between
different areas.

<«— 0.5mlength ——»

* Random sampling — used when you want to know how the organisms are
spread out across an area. You would place the quadrats at random
coordinates.

* Line transect — used when you want to see how one f)arjcicular feature (e.g.
a river/road/building) affects an area. You take samples in a line (called a
Fransect) and repeat to compare the difference near and far from the

eature.

You will need to be able to calculate the mean and work out an estimate of
the total number of a particular species which are present:

Estimated population size = (Area of field + area of quadrat) x mean number
of specific individual organisms per quadrat
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1. Josh used quadrats to estimate the population of dandelion plants in
a field.

a) Describe how Josh should use the quadrats to estimate the number
of dandelion plants in the field.

.................................................................................................................................
---------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------------------

b) Josh used 0.25m? quadrats. The field measured 30m by 155 m.
He found a mean of 0.48 dandelions per quadrat.

Estimate the population of dandelions in the field.

Your turn:

c¢) In a corner of the field, there is a lot of grass growing.
Suggest why the dandelions may not grow as well in this area.

.....................................................................................................................
.....................................................................................................................
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
---------------------------------------------------------------------------------------------------------------------
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Your turn:

2. Cerys investigated her reaction time. b) Cerys tested each sense organ 4 times and calculated the mean
She used a computer, which measured how quickly she clicked the reaction times.
mouse when she detected each of three different stimuli. These are The results are shown below.
shown in the diagram below. —
_ Reaction time for each sense organ (seconds)
=5 == — Skin Ears Eyes
Test 1 0.16 0.15 0.26
Test 2 0.18 0.14 0.23
. Test 3 0.17 0.17 0.27
She felt a bar vibrate in She saw a star appear  She hel:ard a’)/voman Test 4 0.35 0.14 0.24
her hand on the screen shout “Help
Mean reaction 0.17 0.15

time

a) What stimulus did each sense organ detect?

i) Draw a ring around the anomalous result in the table.
Receptors in the skin detected .........ccccovveuvenennee.
Receptors in the ears detected .........cceeveeneenneeee. ii)  Calculate the mean reaction time for the eyes.
R=Tol=Y o) o T g L TR TSN VSRR o (=1 Yot = o TSR

iii) Give one conclusion from these results.
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3. Elle and Melanie decided to investigate reflex action times.
Their method is detailed below.

1. Elle sits with her elbow resting on the edge of the table.

2. Melanie holds the ruler making sure the bottom of the ruler is level
with Elle’s thumb.

Melanie drops the ruler.

Elle catches the ruler and records the distance the ruler dropped.
5. These steps were repeated 7 times.

W

a) How could they improve their method to ensure that the test gives
valid results?

Your turn:

Test number Distance ruler
dropped in mm

116
121
115
107
122
126
104

N o o B WN R

b) What is the median result?
c) The mean distance the ruler was dropped is 116mm.

Using the equation below, calculate the mean reaction time.

\/mean drop distance (cm)

Reaction time (s) = 290
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Your turn:

d) Elle’s reaction time was then measured using a computer programme.
The method they used is below.

1. Agreen boxis shown on the computer.

2. Assoon as the box turns red, Elle has to press any key on the keyboard as fast as
she can.

3. She repeats this 5 times and the mean reaction time is shown on the screen.

Her mean reaction time was 105ms.
This method is likely to be more valid than using a dropped ruler.

Suggest two reasons why.
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1. Josh used quadrats to estimate the population of dandelion plants in

a field.

a) Describe how Josh should use the quadrats to estimate the number

of dandelion plants in the field.
Place (a sufficient number of) quadrats randomly in the

guadrat to estimate population

b) Josh used 0.25m? quadrats. The field measured 30m by 155 m.
He found a mean of 0.48 dandelions per quadrat.

Estimate the population of dandelions in the field.

(30 x 155) + 0.25 =18 600

Answers:

c¢) In a corner of the field, there is a lot of grass growing.
Suggest why the dandelions may not grow as well in this area.

Competition for resources including:

less (space) to grow bigger

less (space) for growth of root system

less (mineral ions) for growth

less (mineral ions / sugar) for production of larger molecules
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2. Cerys investigated her reaction time.

She used a computer, which measured how quickly she clicked the
mouse when she detected each of three different stimuli. These are
shown in the diagram below.

She felt a bar vibrate in She saw a star appear  She heard a woman
her hand on the screen shout “Help”

a) What stimulus did each sense organ detect?

Receptors in the skin detected .........Jouch
Receptors in the ears detected ......... sound
Receptors in the eyes detected ...........2..............

Answers:

b) Cerys tested each sense organ 4 times and calculated the mean
reaction times.
The results are shown below.

_ Reaction time for each sense organ (seconds)

Skin Ears Eyes
Test 1 0.16 0.15 0.26
Test 2 0.18 0.14 0.23
Test 3 0.17 0.17 0.27
Test 4 0.14 0.24
Mean reaction 0.17 0.15

time
i) Draw a ring around the anomalous result in the table.

ii)  Calculate the mean reaction time for the eyes.

iii) Give one conclusion from these results, o
the ears/sound had the shortest/fastest reaction time

the eyes/light had the longest/slowest reaction time
ears/sound and skin/touch had similar reaction times

...nelping everybody achieve Even Better



Education
Services Ltd

3. Elle and Melanie decided to investigate reflex action times.
Their method is detailed below.

1. Elle sits with her elbow resting on the edge of the table.

2.  Melanie holds the ruler, making sure the bottom of the ruler is
level with Elle’s thumb.

Melanie drops the ruler.

Elle catches the ruler and records the distance the ruler dropped.
5. These steps were repeated 7 times.

Hw

a) How could they improve their method to ensure that the test gives

valid results? ) _
Drop the ruler from the same height each time

Keep thumb in same place at start
Rest arm the same way on the table
Use the same hand to catch the ruler each time

Answers:

Test number Distance ruler
dropped in mm

116
121
115
107
122
126
104

N o o B WN R

b) What is the median result? 116mm
c) The mean distance the ruler was dropped is 116mm.

Using the equation below, calculate the mean reaction time.

) _ \[mean drop distance (cm)

Reaction time (s
490

v11.6 = 490 (change from mm to cm)
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Answers:

d) Elle’s reaction time was then measured using a computer programme.
The method they used is below.

1. Agreen boxis shown on the computer.

2. Assoon as the box turns red, Elle has to press any key on the keyboard as fast as
she can.

3. She repeats this 5 times and the mean reaction time is shown on the screen.

Her mean reaction time was 105ms.
This method is likely to be more valid than using a dropped ruler.

Suggest two reasons why.
No indication before that the colour is about to change OR you might be able to tell
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For more help and resources, or
to work with us as a tutor, please
contact us

www.ebeducationservices.co.uk

contact@ebeducationservices.co.uk

0161 442 5270
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