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COURSE COVERAGE

PART I: ENHANCING YOUR TOOLBOX

Question Trends For Experimental Type Questions
1. What is the aim of the experiment?
a. Differentiating between “if” and “how”

2. What is the relationship between and ?

a. ldentifying the correct changed and measured variables
3. How do we ensure that the experiment is a fair test?

a. Type1

b. Type 2

c. Type3
4. How do we ensure that the results of the experiment are

reliable?

5. What can we conclude from the results of the experiment?

6. What is the purpose of the control set-up?
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EXPERIMENTAL TECHNIQUES MASTERCLASS - AIM OF THE EXPERIMENT

#1: AIM OF THE EXPERIMENT

TEMPLATE STRUCTURE

10 £ out [ | o

(ChanQed yorable) (Meouved \mmb\fj

insecticides, S, T and U.

2. Next, he put a batch of

e

were still alive.

experiment.

Sam carried out an experiment with fruit flies and three different brands of

He carried out the following steps:
1. He sprayed an equal amount of insecticide into 3 similar glass tanks, one
for each brand of insecticide.

Then, he covered the tanks for 20 minutes.
4. Atthe end of the 20 minutes, he counted the number of fruit flies that

The table below shows the number of fruit flies alive at the end of each

30 adult fruit flies into each of the tanks.

Tank with Insecticide Number of fruit flies still alive after 20 minutes
S 0
s 0
U 0

What was Sam trying to find out from his experiment?
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EXPERIMENTAL TECHNIQUES MASTERCLASS - IDENTIFYING RELATIONSHIPS

#2: RELATIONSHIP TYPE QUESTION

IMPORTANT KEYWORDS
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EXPERIMENTAL TECHNIQUES MASTERCLASS - IDENTIFYING RELATIONSHIPS

QUESTION #2

Cheryl carried out an experiment to find out how the temperature of water

affects the rate at which plant A carried out photosynthesis.

Boiling tube
RLIY +— Pond water

(— Beaker

N

— Plant A

She prepared similar set-ups as above by varying the temperature of pond water
at 5°C intervals from 20°C to 40°C. She recorded the amount of oxygen collected

in the boiling tube after 2 hours and plotted a graph to show the effect of the

temperature of pond water on the rate of photosynthesis. WV,

/ \
Plant //—j’ \
/ s ~
/
| | | | | | | ] |
5 10 1 2]0 215 3|0 EIS 4]O 4I5 :
8755 0 - 15 ?
Temperature of the watef (°C)
. T P CV. _
Describe the relationship between‘the temperature of the water[andthe rate of
photosynthesis in plant A.

Amount of |
oxygen
collected
(cm)
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EXPERIMENTAL TECHNIQUES MASTERCLASS - CONDUCTING A FAIR TEST

#3: HOW DO WE ENSURE A FAIR TEST?

TEMPLATE STRUCTURE

Type #1
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EXPERIMENTAL TECHNIQUES MASTERCLASS - CONDUCTING A FAIR TEST

QUESTION #3

Four girls wanted to find out@:the mass of a person[affectsjthe amount of air she
breathes out. Each of them then took/a deep breath and blew into a balloon. Then,

the balloon was secured with a rubper band to ensure that no air could escape.

round its widest part to determing its size as

Next, the balloon was measured

shown in the diagram below.

Measuring tape

Balloon

o Age Allass Number of breaths blown
(years) |\ (kg) into the balloon balloon (cm
Alicia 7 34 1 11
Brenda 9 52 1 9
Candice 11 45 1 12
Deborah 13 60 1 8

Their teacher said that the investigation is not a fair one. Why did she say that?

ANALYSIS

1. Identify the “Extra Variable” - AC\\,Q d?r e %\r\g
2. How does the "Extra Variable” mentioned above affect the “results of the
experiment”?

@ offests QW%C\P“ - Aron @ :
p%; ch * R \\J\:izé % m&u %%ﬂgivgi;\ha.
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EXPERIMENTAL TECHNIQUES MASTERCLASS - CONDUCTING A FAIR TEST

ANSWER

Their teacher said that the investigation is not a fair one. Why did she say that?

APPLYING THE FAIR TEST TYPE @
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expercent @) Tre agr. & e ik Were Nt Keph e g
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EXPERIMENTAL TECHNIQUES MASTERCLASS - CONDUCTING A FAIR TEST

TEMPLATE STRUCTURE

Type #3

Q' Hon does RePOY e TOU Cal e some
(variobr )

QRN Fr AR DUPRCWRINY g G f‘oér =T E

Creen2d = Type @ Swfoee

o
\4 = O PR
Wi‘b\’\@t\: Tiore Aoen 'G;‘N‘ e —\‘QM

YAOOR  onag RN e boonn
STeb
(RS

OF Tre vovenp .
O Keeping ™= Y AT e QU ereARS HRot
(Varioke /)
e MOSS&*"‘EMCD\T\Q OANS) %:ep\' e Some ang

Qloriatsie: ©J e Hee, Token for e Yoy
o ot affect ¢ 2o reoth e Bom o e Yo

(Meoguwred Voriahle [ Resully )

@) Towg, e wodd oy De ore crorged Vowioge
W 18 AR AUpo of surfoee & v Yoy aPecks
Cdrorged voriadle )
e resaNs |

Copyright © 2013 - 2019 by The Pique Lab Learning Centre 7



EXPERIMENTAL TECHNIQUES MASTERCLASS - ENSURING RELIABLE RESULTS

#4: HOW DO WE ENSURE THAT THE RESULTS ARE RELIABLE?

TEMPLATE STRUCTURE

tor eadh CAMY AT TR DRIV
(Chonged Varinble) e e o ]
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QUESTION #4

James conducted an experiment to find out how loud sounds would affect his
heart rate. He recorded his results as shown below.

Normal heart rate before listening | Heart rate after listening

to loud sound (beats/min) to loud sound (beats/min)
1t attempt 94 104
2nd attempt 96 108
31 attempt 96 107

Why did James conduct the same experiment for three attempts?

foc eodq loudness e Sound, Conry out e
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EXPERIMENTAL TECHNIQUES MASTERCLASS - MAKING A CONCLUSION

#5: MAKING A CONCLUSION FROM THE RESULTS OF THE EXPERIMENT

TEMPLATE STRUCTURE
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EXPERIMENTAL TECHNIQUES MASTERCLASS - MAKING A CONCLUSION

What does the What does the
Changed variable changed variable Measured variable measured variable
‘ represent? ‘ ‘ represent?
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EXPERIMENTAL TECHNIQUES MASTERCLASS - MAKING A CONCLUSION

QUESTION #5A

Jeremy wanted to investigate the electrical conductivity of different types of

liquids. He prepared 5 beakers containing different liquids and used a new set
of copper and zinc rods for each liquid tested.

L
_@——— Bulb

N %

Zinc rod

L Copper rod

---| [---- |--—— Liquid

@ Qlofe he PYoPerty| Cond\)\c\m\

He then recorded his findings in the table below.

% hswl oor

e S e,

Liquids {kﬂid the bulb light up?
Detergent No
Copper Sulfate Solution Yes
Salt Solution Yes
Limewater Yes
Milk No

What conclusion can Jeremy make about the five liquids?

DQ}(QY‘U\Q,V\:\' ond MK are inswators of eetricity
e QOD\D@Y’ W Solution | gatd- Soluiion ond
\woe ARk v, conduckare o% deckiv
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EXPERIMENTAL TECHNIQUES MASTERCLASS - MAKING A CONCLUSION

QUESTION #5B

Jeremy conducted the similar experiment using the same set-up. He used
detergent as the only liquid in the beaker. He added substance X in small
amounts and recorded his observations in the table below. /5; iechrical

o CDvxd\AQ‘k\\n‘\\A
Amount of Substance X (ml) @ghtness of the Bulb (lux))
10 100
20 200
30 300

® Relohion %\m‘\)

What can Jeremy conclude about the results of the experiment?

ANSWER

A A avouvir R subsionee X added o The
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o{— A AT, 1Y) c:mo\geg
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EXPERIMENTAL TECHNIQUES MASTERCLASS - PURPOSE OF THE CONTROL SET-UP

#6: WHAT IS THE PURPOSE OF THE CONTROL SET-UP?

TEMPLATE STRUCTURE

SQ'\'-\A\) 2 O\QI‘(S AR & COIO\ g-e,]\-,uP 0
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*In order to create the control set-up,
we remove whatever that is QY\O\ﬂCj’.ﬂ\
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EXPERIMENTAL TECHNIQUES MASTERCLASS - PURPOSE OF THE CONTROL SET-UP

< Ohotied \lenoble

QUESTION #6A

Cheryl wanted to investigate Yhow| the amount of light iaﬁects! the rate of
photosynthesis in plants and prepares three set-ups, A, B and C.

> Meosvred Novtoble

The diagram below shows set-ups A and B in a clear glass tank after the plants

have been de-starched for 48 hours.

LightN\g N\ Light N\ N\

— Living plants
i _—— Garden soil .
Clear glass tank covered Clear glass tank covered
with tracing paper with black paper
Set-up A Set-up B

She has also prepared set-up C for the same experiment.

Tick (/) in the appropriate boxes below to show what Cheryl should use in Set-
up C.

Items for Set-up C Tick
Clear glass tank v
Tracing paper

Black paper

Living plants

Garden soil
Light

AR AN
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EXPERIMENTAL TECHNIQUES MASTERCLASS - PURPOSE OF THE CONTROL SET-UP

QUESTION #6B

Draw Set-up C in the box provided below.

ANSWER

Light

L living
Plowy

L A A Ciiden
Clear Glogg Towy, 2ol
Set-Up C

QUESTION #6C

What is the purpose for Set-up C in the experiment?

ANSWER

Sehup C ads @8 o ol sebeup o eveuse ok
"(\('E \rove. O? ’p\m@‘r@ g\;\v\#\ﬁ‘eglg W\ {)\O\N{S e C,Cl\J\‘SQd
ov\\\)\ 'D‘\,\ e onmeuvtr OP \\O\\\\‘ ‘J‘EL?J\)@d LDV[ Tne ?\DV\“\'S
A ‘(\oﬁ vy otrer vawae W tine eerQ,ﬂmen’r\
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