
Scientific Skills 

Chemistry Revision 

Hypothesis The variable that is changed or selected by 
the investigator

Independent
variable 

The variable that is measured to see the 
effect of the independent variable 

Dependent 
variable 

Measurements that cluster closely together 

Control
variables 

An idea or explanation for something that is 
based on known facts but has not yet been 

proven

Accurate A value which is outside of the range of 
expected variation

Precise 
Measurements which, when repeated under 

the same conditions by the same investigator, 
give similar results

Repeatable A measurement that is close to the true value

Reproducible 
Measurements which, when repeated by 

different investigators with different 
equipment, give similar results

Anomaly 
The variables that are kept the same in an 

investigation in order to establish the effect 
of the independent variable 

Match up the key word and its definition:



Name the scientific apparatus from its diagram: 

HEAT 



Identifying variables

Investigation
Independent

variable (what was 
changed)

Dependent variable
(what was 
measured)

Control variables 

Jack investigated 
the reaction 

between 
hydrochloric acid 
and marble chips. 
He completed 4 
experiments and 

used four different 
concentrations of 
acids. He collected 
the volume of gas 

produced in 30s and 
recorded his results.  

Sarah ran 5 
chromatograms of 5 

different felt tips 
pens that she had in 
her pencil case. She 

calculated the Rf
values of each 
solute in the 

mixtures of dyes. 

Eve completed this 
method:

1. Weigh 1g of an 
ionic salt
2. Place in 
polystyrene cup
3. Add 20ml water
4. Measure the 
maximum 
temperature 
change
5. Repeat with 
different salts









Random error Systematic error
• A mistake when measuring
• Carrying out the method 

inconsistently each time
• Human error 

This is why we do repeats, 
eliminate single anomalies and 
calculate mean averages!

• An error that was being 
repeated…e.g. a balance that is 
not set to zero

• These will produce errors in each 
measurement made

• These errors will be consistently 
above, or below, the accurate 
value

The only way to eliminate these 
errors is to change method, 
equipment or environment 

Complete the exam question: 









Temp-
erature

(°C)

Time taken for reaction to 
finish (s)

Mean 
average 
time (s)

Range 
(s)

Estimated 
uncertainty 

Percentage 
uncertainty 

(%)
1 2 3

10 99 101 97

20 72 73 75

30 49 39 51

40 34 33 31

50 9 11 17

Analysing results 

1. Identify anomalies

2. Calculate mean averages

3. Identify ranges 

4. Calculate estimated uncertainty

5. Calculate percentage uncertainty 



Graphing results 

y 
axis 

origin x axis 

Tangent to 
curve 

Gradient 
= dy

dx

Interpreting graphs

“as the variable on the x axis increases, the variable on the y axis…” 



Time 
in s 0 30 60 90 120 150 180 210 240 270

Volume
of gas 
in dm3

0.000 0.030 0.046 0.052 0.065 0.070 0.076 0.079 0.080 0.080







Standard Form Ordinary Form

1 x 104 10000

1 x 103 1000

1 x 102 100

1 x 101 10

1 x 100 1

1 x 10-1 0.1

1 x 10-2 0.01

1 x 10-3 0.001

1 x 10-4 0.0001

Convert these numbers from 
standard form to ordinary form:

a) 5 x 102

b) 6 x 10-3

c) 4 x 10-4

d) 4.5 x 104

e) 8.4 x 10-3

f) 2.87 x 106

g) 9.7 x 105

h) 5.55 x 10-5

i) 2.41 x 10-8



Scientific Skills 

Answers 

Hypothesis The variable that is changed or selected by 
the investigator

Independent
variable 

The variable that is measured to see the 
effect of the independent variable 

Dependent 
variable 

Measurements that cluster closely together 

Control
variables 

An idea or explanation for something that is 
based on known facts but has not yet been 

proven

Accurate A value which is outside of the range of 
expected variation

Precise 
Measurements which, when repeated under 

the same conditions by the same investigator, 
give similar results

Repeatable A measurement that is close to the true value

Reproducible 
Measurements which, when repeated by 

different investigators with different 
equipment, give similar results

Anomaly 
The variables that are kept the same in an 

investigation in order to establish the effect 
of the independent variable 

Match up the key word and its definition:



Name the scientific apparatus from its diagram: 

HEAT 

Bunsen 
burner 

Test tube or 
boiling tube

Beaker 
Round-

bottomed 
flask

Conical flask 

Crucible or 
evaporating basin 

Gauze 

Tripod 
Measuring 

cylinder 

Pipette 

Tongs 

Filter paper 

Funnel Burette Stand 

Clamp 



Identifying variables

Investigation
Independent

variable (what was 
changed)

Dependent variable
(what was 
measured)

Control variables 

Jack investigated 
the reaction 

between 
hydrochloric acid 
and marble chips. 
He completed 4 
experiments and 

used four different 
concentrations of 
acids. He collected 
the volume of gas 

produced in 30s and 
recorded his results.  

Concentration of 
acid 

Volume of gas 
produced in 30s 

Volume of acid
used, mass of 
marble chips, 

surface area of 
marble chips, 
temperature, 

amount of 
stirring, time 

Sarah ran 5 
chromatograms of 5 

different felt tips 
pens that she had in 
her pencil case. She 

calculated the Rf
values of each 
solute in the 

mixtures of dyes. 

Felt tip pens Distance each 
solute travelled 

Same solvent 
(mobile phase), 

same filter paper 
(stationary 

phase)

Eve completed this 
method:

1. Weigh 1g of an 
ionic salt
2. Place in 
polystyrene cup
3. Add 20ml water
4. Measure the 
maximum 
temperature 
change
5. Repeat with 
different salts

Ionic salt 
Maximum 

temperature 
change 

Mass of salt, 
volume of water,

level of 
insulation, 

temperature, 
surface area of 
salt, amount of 

stirring 







Random error Systematic error
• A mistake when measuring
• Carrying out the method 

inconsistently each time
• Human error 

This is why we do repeats, 
eliminate single anomalies and 
calculate mean averages!

• An error that was being 
repeated…e.g. a balance that is 
not set to zero

• These will produce errors in each 
measurement made

• These errors will be consistently 
above, or below, the accurate 
value

The only way to eliminate these 
errors is to change method, 
equipment or environment 

Complete the exam question: 
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