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Safety in Science Tuesday, 07 September 2021



Learning questions: 
Can I list the safety rules for working in a Science lab?
Can I operate a Bunsen burner safely?
Can I recall the hazard symbols?

Core questions:

1. What are the basic safety rules for working in a Science laboratory?

2. How do you safely operate a Bunsen burner?

3. Draw and label the hazard symbols that can be found in the laboratory. 



Safety in Science
Use the cartoon to identify hazards in the Science lab.

Can you use this cartoon to write a list of rules for the Science classroom?



The Beaulieu Park School’s rules for lab safety 

1. Only enter a Science lab when told to do so by a teacher

2. Never run or throw things in a Science lab.

3. Keep your bench and floor area clear of bags and coats

4. Only touch or use equipment when told do so by a teacher, and follow instructions 
precisely 

5. Never remove anything from the Science lab without permission 

6. Wear eye protection when told to do so

7. Make sure that hair is tied back, and ties and stools are tucked in when you are doing a 
practical

8. Always stand up when doing a practical

9. Never eat or drink anything in a Science lab, even if you are not doing a practical at the 
time

10. Report any spills, breakages, or accidents to your teacher immediately 

11. During a practical activity, the maximum volume must be a whisper to your lab partner



Checkpoint questions

1. What rule do we have to ensure no dangerous chemicals damage 
your eyes?

2. How do we prevent trips and falls in the Science lab?

3. Why is it important that we stand during a practical?

4. Why is it important that we complete a practical at a low volume?



Checkpoint questions – full sentences

1. What rule do we have to ensure no dangerous chemicals damage your 
eyes?

To prevent dangerous chemicals damaging our eyes we __________________

2. How do we prevent trips and falls in the Science lab?

To prevent trips and falls in the lab we ________________________________

3. Why is it important that we stand during a practical?

We must stand when we are doing a practical because ___________________

4. Why is it important that we complete a practical at a low volume?

The reason we complete practicals at a low volume is ____________________



Hazard symbols

Have a look at the hazard symbols below. Talk quietly to the person 
sitting next to you. Do you recognise any of them? What could they 
mean?



Hazard symbols

Have a look at the hazard symbols below. Talk 
quietly to the person sitting next to you. Do you 
recognise any of them? What could they mean?

Can you match up the word with the 
symbol?

Health hazard
Explosive
Environmental hazard
Toxic
Corrosive
Flammable
Oxidising 
Moderate hazard
Gas under pressure



Hazard symbols

Have a look at the hazard symbols below. Talk quietly to the person 
sitting next to you. Do you recognise any of them? What could they 
mean?

Can you match up the word with the symbol?

1. Environmental hazard
2. Toxic
3. Oxidising
4. Moderate hazard
5. Health hazard
6. Gas under pressure
7. Flammable
8. Corrosive
9. Explosive



Hazard symbol drill

























































The Bunsen burner



Robert Bunsen
1811-1899

A German chemist who invented the 
Bunsen burner, being the first person to 
include an air hole and collar to control the air that 
mixed with the gas before it is burnt – controlling 
the heat.

Trivia: He was permanently blinded in one eye after 
an experiment exploded and shattered his mask 
(before plastic was invented)

This is why we wear goggles in every 
practical lesson



Flames of a Bunsen burner

Safety Flame

Air hole closed

More visible

Lower 
temperature

Roaring Flame

Air hole open

Less visible

Higher 
temperature



Checkpoint activity

Sketch and label a Bunsen burner.

Sketch and label two different Bunsen burner flames:

- What is each flame called?

- How do we achieve each flame?

- What is the relative visibility of each flame?

- What is the relative temperature of each flame?



Progress check

This type of flame uses a closed hole

Safety Flame Roaring Flame



Progress check

This type of flame is used for heating

Safety Flame Roaring Flame



Progress check

This type of flame is more visible

Safety Flame Roaring Flame



Progress check

This type of flame is cooler

Safety Flame Roaring Flame



Using the Bunsen burner to burn magnesium:
1. Use quiet voices so that you 

can hear the teacher in an 
emergency

2. Wear goggles
3. Stand up
4. Tuck stools and bags under 

the desk
5. Tie up long hair and tuck ties 

into your shirt
6. Only light the Bunsen burner 

with the air whole closed
7. Do not lean over the Bunsen 

burner to turn the gas on or 
off

8. Do not look at the 
magnesium directly



Checkpoint activity

Annotate the image with anything you can tell about it and from it:



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning questions: 
Can I list the safety rules for working in a Science lab?
Can I operate a Bunsen burner safely?
Can I recall the hazard symbols?

Core questions:

1. What are the basic safety rules for working in a Science laboratory?

2. How do you safely operate a Bunsen burner?

3. Draw and label the hazard symbols that can be found in the laboratory. 



Core questions

1. What are the basic safety rules for working in a Science laboratory? Do not 
eat, do not run, stand up when you are doing practical, wear goggles when 
you are doing practical, do not touch any practical equipment unless you are 
instructed to do so, listen carefully to instructions, tell the teacher if you 
break something or hurt yourself.

2. How do you safely operate a Bunsen burner? Make sure all bags and stools 
are tucked under the desk, make sure you wear goggles and use a heatproof 
mat, do not lean over the Bunsen burner when turning the gas on and off, 
make sure the air whole is closed when you light the Bunsen burner, do not 
blow the Bunsen burner to turn it off – turn it off at the gas.

3. Can you draw and label the hazard symbols for the hazards we are likely to 
see in the Science lab?
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5 a day

Measuring Tuesday, 07 September 2021

1. What does this hazard symbol mean? 

2. How would you set the Bunsen burner to have a roaring flame?

3. List three safety rules that must be followed in the lab.

4. What piece of equipment must you use to stop a Bunsen burner 
from burning the desk?

5. Why must we wear goggles when doing Science experiments?



5AD

1. What does this hazard symbol mean? Moderate hazard (eg it may irritate your 
skin)

2. How would you set the Bunsen burner to have a roaring flame? Open the 
airhole

3. List three safety rules that must be followed in the lab. Student suggestion

4. What piece of equipment must you use to stop a Bunsen burner from burning 
the desk? A heat proof mat

5. Why must we wear goggles when doing Science experiments? To prevent our 
eyes getting damaged by chemicals or dangerous equipment

Tuesday, September 7, 
2021

Measuring



Learning questions: 
Can I list the equipment that we use to measure in Science?
Can I list the units for measuring a range of variables such as 
volume and length?

Core questions:

4. How do we use a measuring cylinder to measure volume?

5. What units can we use for volume?

6. What units can we use for mass?

7. What units can we use for length?

8. What units can we use for temperature?

9. What units can we use for force?

10. What units can we use for time?

11. How do we convert between units? 



When following a recipe for a cake, there are 
many ingredients that you will need to measure 
and you will have to decide what you use to 
measure each ingredient.

What would you use to measure out each of 
these ingredients?

Why would you NOT use a measuring jug for the milk?



In Science…..

The equipment that we use is not always the same as other equipment 
we may use in our lives (eg. Cooking)

For example, rather than using a measuring jug to measure volume, we 
would use a measuring cylinder 



Measuring cylinder 



Beaker



Balance



Ruler



Thermometer 



Newton metre

S



Stopwatch



Equipment and units drill



Degrees celcius





Seconds





Centimetres





Grams







Checkpoint activity

Fill in your table to show when we would use each piece of Scientific 
measuring equipment 

Equipment Scientific drawing What does it 
measure?

Units



Scientific drawings

S



What to do Measurement and unit

Measure the volume of water from the tap

Weigh the mass of your pencil case

Measure your handspan 

Measure the temperature of the water from the kettle

Measure the force required to drag your pencil case

Time how long it takes for your partner to recite the 
alphabet



Checkpoint questions

1. What would you use to measure volume?

2. What units do we use when measuring mass?

3. Draw a diagram of the equipment we would use to measure 
temperature

4. What would we use to measure force? 

5. What units do we use when measuring time?



Checkpoint questions – full sentences

1. What would you use to measure volume?

The equipment we would use to measure volume is _______________

2. What units do we use when measuring mass?

When measuring mass we use the units _________________________

3. Draw a diagram of the equipment we would use to measure temperature

Here is a diagram of the equipment we would use to measure temperature:

4. What would we use to measure force? 

The equipment we would use to measure force is _________________

5. What units do we use when measuring time?

When measuring time we use the units __________________________



Converting between units – teacher live explanation

Minutes

Seconds
Metres

Centimetres

Millimetres

Kilograms

GramsLitres 

Millilitres 



I do, we do, you do

I do We do You do

1. 3 minutes into seconds 1. 500 seconds into 
minutes

1. 17cm into mm

2. 520g into kg 2. 5l in ml 2. 350ml into l

3. 5cm into mm 3. 3m into mm 3. 5.7kg into g

4. 5cm into m 4. 3kg into g 4. 4m into mm



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning questions: 
Can I list the equipment that we use to measure in Science?
Can I list the units for measuring a range of variables such as 
volume and length?

Core questions:

4. How do we use a measuring cylinder to measure volume?

5. What units can we use for volume?

6. What units can we use for mass?

7. What units can we use for length?

8. What units can we use for temperature?

9. What units can we use for force?

10. What units can we use for time?

11. How do we convert between units? 



Core question answers

5. How do we use a measuring cylinder to measure volume? Put the 
measuring cylinder on a flat surface, get your eye level with the top of the 
water and read the volume off from the peak of the meniscus 
6. What units can we use for volume? ml or l (millilitres or litres)
7. What units can we use for mass? g or kg (grams or kilograms)
8. What units can we use for length? mm, cm or m (millimetres, centimetres 
or metres)
9. What units can we use for temperature? ⁰C (degrees Celsius)
10. What units can we use for force? N (Newtons)
11. What units can we use for time? s or mins (seconds or minutes)
12. How do we convert between units? 
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1. What does oxidising mean?

2. What does the hazard symbol with an exclamation mark mean?

3. What could we use to measure volume (2 things)?

4. What unit is force measured in?

5. What is a meniscus? 



5AD

1. What does oxidising mean? It adds a lot of oxygen
2. What does the hazard symbol with an exclamation mark mean? 

Moderate hazard
3. What could we use to measure volume (2 things)? Measuring cylinder or 

beaker
4. What unit is force measured in? Newtons (N)
5. What is a meniscus? The curve at the top of a liquid

Tuesday, September 7, 
2021

Results tables



Learning question: 
Can I successfully construct and interpret a results table?

Core questions:

15. List some rules for writing results table headings 

16. List some rules that should be observed when filling a results table in



What is a results table?

When might we use a results table?



Which results table is best? Why?

Distance Bubbles Distance of lamp 
from pondweed
(cm)

Number of bubbles 
in 1 minute



Independent and dependent variables 

An independent variable is the variable that we change. We tend to 
find our independent variable in the first column of our results table.

A dependent variable is the variable we measure. We tend to find our 
dependent variable in the second column or our results table. 



Identify the independent and dependent 
variables in the examples below:

1. The height the ball is dropped from will affect the height the ball 
bounces

2. How long the biscuit takes to break will depend on the type of 
biscuit being dunked

3. The distance of the lamp from the pondweed will affect the number 
of bubbles produced

4. The temperature of the room will affect how quickly decay happens



Identify the independent and dependent
variables in the examples below:

1. The height the ball is dropped from will affect the height the ball 
bounces

2. How long the biscuit takes to break will depend on the type of 
biscuit being dunked

3. The distance of the lamp from the pondweed will affect the number 
of bubbles produced

4. The temperature of the room will affect how quickly decay happens



Mrs Robinson’s rules for drawing a results table

1. Draw your table with a pencil and a ruler

2. Write your headings in pen

3. Your headings should be in enough detail that anyone could tell what experiment you 
are doing.

4. The first column should be where we record the independent variable (what we are 
changing)

5. The second column is where we record the dependent variable (what we are 
measuring)

6. There may be columns for repeat measurements (if there is, there should be at least 3 
repeats)

7. There may be a column for a mean measurement 

8. Include all units in the headings

9. All measurements should be recorded to the same number of decimal places



Can you draw a results table for each of these 
examples?

1. The height the ball is dropped from will affect the height the ball 
bounces

2. How long the biscuit takes to break will depend on the type of 
biscuit being dunked

3. The distance of the lamp from the pondweed will affect the number 
of bubbles produced

4. The temperature of the room will affect how quickly decay happens



Which of these results tables is good or bad?

Why do you think that? Write your answer on the sheet.



Table 1

Good:

- Independent and dependent variables are in the right place

- The headings have all the units

- All the readings are to the same number of decimal places

Bad:

- The headings are not in enough detail

- There is no space for repeat measurements or a mean



Table 2

Good:

- The headings are in enough detail

- All units have been included in the headings

- The independent and dependent variables are in the right place

- There is space for a mean

Bad:

- There is only space for 2 trials and not 3

- The measurements are not to the same number of decimal places



Table 3:

Good:

- The headings are in enough detail

- The measurements are all to the same number of decimal places

Bad:

- The dependent and independent variables are in the wrong place

- There is no space for repeats or a mean



Table 4

Good:

- The headings are in enough detail

- The independent and dependent variables are in the right place

- There is space for 3 repeats and a mean

Bad:

- There are no units in the headings



Interpreting results tables

Results tables are not just a place for us to record our data.

We can also use them to see a relationship between the variables.



What happens to 
the depth of the sea 
water as you go 
down the group?

What happens to 
the speed of the 
wave as you go 
down the group?



What happens to 
the depth of the sea 
water as you go 
down the group?

What happens to 
the speed of the 
wave as you go 
down the group?

As the depth of the sea water INCREASES, the speed of the wave also INCREASES



What is the relationship between the 
variables in this table?



What is the relationship between the 
variables in this table?

Size of the 
marble chip 
(mm)

Time taken for the marble chip to stop fizzing (s) Mean time for 
the marble 
chip to stop 
fizzing (s)

Trial 1 Trial 2 Trial 3

1 1.0 2.0 2.0 1.7

2 2.0 3.0 2.0 2.3

3 5.0 6.0 7.0 6.0

4 9.0 8.0 8.0 8.3

5 11.0 11.0 11.0 11.0



What is the relationship between the 
variables in this table?



Results table for our next experiment

For our next experiment we are going to be looking at eye colours in 
the school.

Your results table will need to include a column for the different eye 
colours, a column for a tally, and a colour for the total numbers.

What is your results table going to look like?



Eye colour Tally Total

Blue

Brown

Grey

Green

Other

Let’s collect our class results.



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning question: 
Can I successfully construct a results table?

Core questions:

15. List some rules for writing results table headings 

16. List some rules that should be observed when filling a results table in



Lesson core questions

15. List some rules for writing results table headings 

1. Write your headings in pen

2. Your headings should be in enough detail that anyone could tell what experiment you are 
doing.

3. The first column should be where we record the independent variable (what we are 
changing)

4. The second column is where we record the dependent variable (what we are measuring)

5. There may be columns for repeat measurements (if there is, there should be at least 3 
repeats)

6. There may be a column for a mean measurement 

7. Include all units in the headings

16. List some rules that should be observed when filling a results table in

All measurements should be recorded to the same number of decimal places
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1. What does this hazard symbol mean? 

2. What are the 2 important things to remember when writing a 
heading for a results table?

3. What equipment would we use to measure force?

4. What units would we use to measure volume?

5. When lighting the Bunsen burner, should the air hole be open or 
closed?



5AD

1. What does this hazard symbol mean? Environmental hazard

2. What are the 2 important things to remember when writing a heading for 
a results table? Write them in enough detail that you know what 
experiment is being done and include the units

3. What equipment would we use to measure force? Newton meter 

4. What units would we use to measure volume? Millilitres or litres

5. When lighting the Bunsen burner, should the air hole be open or closed? 
Closed

Tuesday, September 7, 
2021

Bar charts



Learning question: Can I draw a bar chart?

Core questions:

17. What is categoric data? 

18. What type of graph would we draw for categoric data? 

19. List some rules that should be observed when drawing a bar chart



Card sort of different data 

If you had two separate the cards into two separate groups, what two 
groups would you chose?



Different types of data

• Categoric data – sometimes referred to as qualitative data

• Continuous data – sometimes referred to as quantitative data

What do we think these words mean?

Which of each of your cards fits into these categories?



Categoric (qualitative) data

Categoric (qualitative) data is data that can only fall into set groups, 
such as eye colour. Our independent variables will be words rather than 
numbers.

We can represent categoric (qualitative) data in bar charts or pie 
charts.

Today we will look at bar charts



Checkpoint questions

1. What are the names of the two types of data that we have learnt 
about today?

2. List some examples of both types of data

3. What type of graph can we draw for categoric (qualitative) data?



Checkpoint questions – full sentences 

1. What are the names of the two types of data that we have learnt 
about today?

The two types of data that we have learnt about today are __________

2. List some examples of both types of data

Some examples of ___________ data are: _______________________

Some examples of ___________ data are: _______________________

3. What type of graph can we draw for categoric (qualitative) data?

The graph that we could draw for categoric (qualitative) data is ______



Progress check

Height

Categoric Not categoric



Progress check

Mass

Categoric Not categoric



Progress check

Hair colour

Categoric Not categoric



Progress check

Eye colour

Categoric Not categoric



Progress check

Shoe size

Categoric Not categoric



How do we plot a bar chart?

Live drawing

Favourite dog breed Number of votes

Cocker spaniel 9

Collie 6

German shepherd 5

Golden retriever 13

Poodle 3

Doberman 4

Chihuahua 8

None 2



Can we write a concluding sentence to 
explain what our bar chart shows us?



Can we write a concluding sentence to 
explain what our bar chart shows us?

From my bar chart I can see _________________________________



Can we write a concluding sentence to 
explain what our bar chart shows us?

From my bar chart I can see that most people have a favourite dog 
breed; only two people said that they had no favourite. 

The most popular dog is a golden retriever and the least favourite dog 
is a poodle. 



Using your data from last lesson about eye 
colour, plot a bar chart

Remember to:

- Use a ruler and a pencil

- Carefully line up your ruler with the lines on the graph paper

- Make sure your scale is carefully spaced

- Label your axes

- Leave gaps in between each of your bars

- Make sure your bars are the same width



How many marks do you give yourself out of 9?
WWW: My graph had labels for both axes
EBI: Next time I need to…



Write a concluding sentence about your graph

From my graph I can see _________________________________________



Lets draw another bar chart

Type of breakfast Tally Number of people

Cereal/porridge

Cooked breakfast

Toast

Fruit

Pastries

Nothing

Other



Can you assess your bar chart using your green 
pen?

How many marks do you give yourself out of 9?
Did you improve?



Write a concluding sentence about your graph

From my graph I can see _________________________________________



Can you write a list of all of the things wrong with this bar chart?



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning question: Can I draw a bar chart?

Core questions:

17. What is categoric data? 

18. What type of graph would we draw for categoric data? 

19. List some rules that should be observed when drawing a bar chart



Lesson core questions 

17. What is categoric data? Data that can only fall into set groups. 
Words rather than numbers

18. What type of graph would we draw for categoric data? Bar chart or 
pie chart

19. List some rules that should be observed when drawing a bar chart 
see mark sheet for full list of rules
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1. What does corrosive mean?

2. What is the name of the equipment we put on the desk to stop the 
Bunsen burner burning the desk?

3. What type of data do we draw a bar chart for?

4. Write a rule that should be followed when recording measurements 
in a results table.

5. Why is it important to stand when doing a practical?



5AD

1. What does corrosive mean? It can burn through things

2. What is the name of the equipment we put on the desk to stop the Bunsen burner 
burning the desk? Heat proof mat

3. What type of data do we draw a bar chart for? Categoric

4. Write a rule that should be followed when recording measurements in a results 
table. The measurements should be recorded to the same number of decimal 
places.

5. Why is it important to stand when doing a practical? So that we can quickly get out 
of the way if we spill something

Tuesday, September 7, 
2021

Line graphs



Learning question: Can I plot and interpret a line graph?

Core questions:

20. What is continuous data?

21. What type of graph would we draw for continuous data?

22. List some rules that should be observed when drawing a line graph.

23. How can we describe the relationships shown in results tables and line 
graphs? 



Continuous data
Continuous data is data that can have any value such as height or 
temperature.

What is another name for continuous data?

Categoric data is data that can only fall into set groups such as eye colour or 
hair colour.

What is another name for categoric data?

Categoric data

Types of data
Can you list some 

examples of 
continuous data? 



Checkpoint questions

1. What is another word for categoric data?

2. What is another word for continuous data?

3. List some examples of categoric data.

4. List some examples of continuous data.



Checkpoint questions – full sentences 

1. What is another word for categoric data?

Another word for categoric data is ______________________

2. What is another word for continuous data?

Another word for continuous data is ____________________

3. List some examples of categoric data.

Some examples of categoric data include: ________________

4. List some examples of continuous data.

Some examples of continuous data include: ______________



We will be plotting different types of line 
graphs today

But first, we need to collect some data……



Suggest the safety rules we need to follow for this 
practical.

1. Collect a heat proof mat, a tripod, a gauze, a Bunsen burner, 
goggles, a splint, a beaker, a thermometer, a stopwatch and a 
measuring cylinder

2. Use the measuring cylinder to measure out 150ml of water and 
pour it into the beaker

3. Set up your Bunsen burner with the tripod and gauze on top of it

4. Put the beaker of water on top of the gauze and light your Bunsen 
burner

5. Heat your water until it starts bubbling then turn your Bunsen 
burner off

6. Use your thermometer to record the temperature of the water 
every minute for ten minutes.



What do you think the results table for this 
practical will look like?



Time in minutes Temperature

How can we improve this basic results table?



Line graph live drawing



Line Graphs



Line Graphs

Use the peer assessing sheet to mark your partners line graph:



Can we write a concluding sentence about 
what our line graph tells us?

From my line graph I can tell that as ____________________________



Let’s collect some more data
Height (cm) Shoe length (cm) Height (cm) Shoe length (cm)



The type of graph we will draw for this results 
is a scattergraph

A scattergraph allows us to see if there is a correlation between the 
variables. 

A correlation is a relationship or link between the variables.

What do you think the graph will look like if there is a:

- Positive correlation?

- Negative correlation?

- No correlation? 



Checkpoint questions

1. What is a correlation?

2. Sketch a graph that shows a positive correlation.

3. Sketch a graph that shows a negative correlation.

4. Sketch a graph that shows no correlation. 



Checkpoint questions - full sentences 

1. What is a correlation?

A correlation is _____________________________

2.   Sketch a graph that shows a positive correlation.

3.   Sketch a graph that shows a negative correlation.

4.   Sketch a graph that shows no correlation. 



Plot a scatter graph for your results

Is there a correlation? 



Line Graphs

Use the peer assessing sheet to mark your partners line graph:



Can we write a concluding sentence about 
what our line graph tells us?

From my line graph I can tell that as ____________________________



Anomalies and outliers

Anomalies or outliers are results that do not fit the pattern of the other results.

This apple is the anomaly as 
the trend is for all of the 

apples to be green.



Anomalies and outliers

Anomalies or outliers are results that do not fit the pattern of the other results.

On graphs we circle 
anomalies, we do not include 

these when calculating the 
mean.



Food factories look for anomalies in 
their product in terms of shape, colour, 
size or damage. Anomalous apples, for 
example, are removed to sell only the 
best in supermarkets.

Recently, to avoid food waste, 
supermarkets will sell these "wonky" 
anomalies at a reduced price.



Checkpoint questions

1. What is an anomaly?

2. How do we identify an anomaly on a line graph?

3. Can you improve your concluding sentence to include information 
about whether your data had any anomalies or not?



Checkpoint questions – full sentences

1. What is an anomaly?

An anomaly is ________________________________

2. How do we identify an anomaly on a line graph?

If there is an anomaly on a line graph, to identify it we ____________

3.   Can you improve your concluding sentence to include information 
about whether your data had any anomalies or not?



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning question: Can I plot and interpret a line graph?

Core questions:

20. What is continuous data?

21. What type of graph would we draw for continuous data?

22. List some rules that should be observed when drawing a line graph.

23. How can we describe the relationships shown in results tables and line 
graphs? 



Lesson core questions

20. What is continuous data? Data that can take any value

21. What type of graph would we draw for continuous data? A line graph

22. List some rules that should be observed when drawing a line graph. 
1. Use a sharp pencil and ruler to draw your bar chart

2. The independent variable should be plot on the x axis and the dependent variable should be plot on the y axis

3. The axes are both labelled clearly with what they show

4. The units are showed on both axes

5. The graph fills at least two thirds of the space available

6. The scales are evenly spread along the axes

7. The points are plotted accurately with a small dot or cross

8. A single, fine line of best fit (straight or curve) has been drawn

23. How can we describe the relationships shown in results tables and line graphs? We 
need to mention what effect the independent variable has on the dependent variable. 
For example, as x increases, y decreases (where x would be the independent variable 
and y would be the dependent variable)



Lesson 6



Silent 
reading



5 a day

Investigation key terms Tuesday, 07 September 2021

1. What does this hazard symbol mean?

2. What units do we use when measuring force?

3. What equipment do we use when measuring volume?

4. What rule should we follow when recording measurements in a 
results table? (NOT a presentation rule)

5. Write one rule for drawing a line graph (NOT a presentation rule).



5AD

1. What does this hazard symbol mean? Health hazard
2. What units do we use when measuring force? Newtons
3. What equipment do we use when measuring volume? Measuring 

cylinder or beaker
4. What rule should we follow when recording measurements in a results 

table? (NOT a presentation rule) All measurements to be recorded to the 
same number of decimal places

5. Write one rule for drawing a line graph (NOT a presentation rule). Draw a 
single straight or curved line after plotting your points carefully

Tuesday, September 7, 
2021

Investigation key terms



Learning question: Can I correctly apply the key terms 
accurate, precise, repeatable, and reproducible?

Core questions:

24. How do we know if results are accurate?

25. How do we know if results are precise?

26. What does it mean when an experiment is repeatable?

27. What does it mean if results are reproducible?



Challenge

Your task:

To ‘throw bean bags to hit a target’ 

Where will your ‘bean bags hit?’

Are you accurate?

Are you precise?

1 housepoint if you are the 
most accurate

3 housepoints if you are 
most precise

5 housepoints if you are 
accurate and precise



Being close to the 
true value

Values being 
close together



Definitions

Accurate – when results are close to the true value of what we are 
measuring

Precise – when repeat measurements are close together

Repeatable – when measurements are repeated and we get similar 
results

Reproducible – when other people carry out our experiment and get 
similar results to us



Keyword drill



When measurements are 
repeated and we get similar 

results



When other people carry out 
our experiment and get similar 

results to us



Repeat measurements are 
close together



Results are close to the true 
value of what we are measuring



When measurements are 
repeated and we get similar 

results



When other people carry out 
our experiment and get similar 

results to us



When other people carry out 
our experiment and get similar 

results to us



When measurements are 
repeated and we get similar 

results



Results are close to the true 
value of what we are measuring



Repeat measurements are 
close together



Results are close to the true 
value of what we are measuring



When other people carry out 
our experiment and get similar 

results to us



Repeat measurements are 
close together



When measurements are 
repeated and we get similar 

results



When other people carry out 
our experiment and get similar 

results to us



Repeat measurements are 
close together



Repeat measurements are 
close together



When other people carry out 
our experiment and get similar 

results to us



Results are close to the true 
value of what we are measuring



Repeat measurements are 
close together



Repeat measurements are 
close together



When measurements are 
repeated and we get similar 

results



Results are close to the true 
value of what we are measuring



Results are close to the true 
value of what we are measuring



When other people carry out 
our experiment and get similar 

results to us



When measurements are 
repeated and we get similar 

results



When other people carry out 
our experiment and get similar 

results to us



Checkpoint questions

1. What does precise mean?

2. What does accurate mean?

3. What does it mean if results are reproducible?

4. What does it mean if an experiment is repeatable?



Checkpoint questions – full sentences

1. What does precise mean?

Precise is ____________________________________

2. What does accurate mean?

Accurate is ___________________________________

3. What does it mean if results are reproducible?

If results are reproducible, that means _____________

4. What does it mean if an experiment is repeatable?

If an experiment is repeatable, that means __________



How is the 
accuracy and 

precision of 
these shots?

High or low 
for each?



How is the 
accuracy and 

precision of 
these shots?

High or low 
for each?



How is the 
accuracy and 

precision of 
these shots?

High or low 
for each?

Medium precision



How is the 
accuracy and 

precision of 
these shots?

High or low 
for each?



This is the highest 
scoring section on a 
darts board

Darts players need to be accurate in hitting 
this section as it is very small and the 
sections around it are worth far fewer 
points.
They also need to be precise as ideally they 
would like to get all 3 darts in this small 
section to score highly



Fill in your worksheet to determine which of 
the drawings are precise and accurate



Fill in your worksheet to determine which of 
the drawings are precise and accurate



Quick Test
• Estimate the length of the five lines in cm and write 

down your five answers

• Work out how close you were. Were your estimates too 
long or too short?

• Group results with the people on your table.

• Write a sentence to explain whether your estimates 
were accurate, precise, both or neither. “On my table, 
our estimates were……..because…….”

26 June, 2019

1

2

3

4

5

Number Estimate (cm) Actual (cm) Difference (cm)

1

2

3

4

5



Bouncy ball practical

• Can you draw a results table?



Your experiment

1. Were you precise?

2. Was your experiment accurate? How could you make it more 
accurate?

3. Was your experiment reproducible?



Your experiment

1. Were you precise? 

My results were/were not precise because my repeats were/were not similar

2. Was your experiment accurate? How could you make it more accurate?

My experiment was/was not accurate because…..

I could make my experiment more accurate by…..

3. Was your experiment reproducible?

My experiment was/was not reproducible because my results were/were not 
similar to other people’s results



Accuracy and precision

Accurate

True 
Value

DifferentPrecise

Close 
together

How is accuracy 
different to precision?

You can start 
anywhere but 

must move 
clockwise



Accuracy and precision

Accurate results are results 

which are close to the true 

value, however this is different

to precise results as these are 

close together even if they are 

not close to the true value.



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning question: Can I correctly apply the key terms 
accurate, precise, repeatable, and reproducible?

Core questions:

24. How do we know if results are accurate?

25. How do we know if results are precise?

26. What does it mean when an experiment is repeatable?

27. What does it mean if results are reproducible?



Lesson core questions

24. How do we know if results are accurate? Because they will be close 
to the true value of what we are measuring

25. How do we know if results are precise? Because repeat 
measurements will be close together 

26. What does it mean when an experiment is repeatable? We can 
repeat the experiment and get similar results

27. What does it mean if results are reproducible? Other people can do 
the experiment and get similar results



Lesson 7



Silent 
reading



5 a day

Investigation write ups Tuesday, 07 September 2021

1. What does precise mean?

2. What does it mean if an experiment is reproducible?

3. What is an independent variable?

4. Is the air hole on a Bunsen burner open or closed when we light it?

5. What equipment would we use to measure volume of water? 



5AD

1. What does precise mean? Repeat measurements are close together

2. What does it mean if an experiment is reproducible? Other people can do 
the experiment and get similar results

3. What is an independent variable? The variable we change

4. Is the air hole on a Bunsen burner open or closed when we light it? Closed

5. What equipment would we use to measure volume of water? A measuring 
cylinder 

Tuesday, September 7, 
2021

Investigation write ups



Learning question: Can I write up a Scientific investigation?

Core questions:

28. What should be included in a scientific question?

29. What should we write in a prediction?

30. How should we write a method?

31. What information should be included in a conclusion?

32. What information should be included in an evaluation?

33. What is an independent variable?

34. What is a dependent variable?

35. What are control variables?

36. What should be included in a risk assessment?

37. How can we calculate a mean from three repeat measurements?



Good Scientific Questions

• Criteria
• Is precise

• Makes it clear what one thing will be changed

• Includes what will be measured

• Example

• Does the height you drop a tennis ball from affect how
high it bounces?

• What will I measure?

• What will I change?



Which is the best biscuit to dunk in tea?

Can we improve this 
question and make it 
more scientific?



Prediction

Hobnob

Malted milk

Ginger nut

Rich tea

Digestive

What do you think will happen? 

Why do you think this will happen? 

How can you link this to your scientific knowledge?

I predict that …………….. I think this will happen 

because ……………..



Variables

Independent variable
• What I will change.

Dependent variable
• What I will measure.

Control Variables
• Other things that need to stay the same to make 

the test fair. (There could be quite a few but only 
focus on the ones that could effect the results.)



Variables

What are you changing on purpose (independent 
variable)? 
The independent variable is  ……………..

What are you measuring (dependent variable)? 
The dependent variable is  ……………..

What are you keeping the same (control variable)?
The control variable is  ……………..



Risk assessment

What is the risk? How could it harm us? How can we prevent the 
risk from harming us?



Method

What are you going to be doing? 

How much of each substance will you use? 

In which order will you do steps? 

How many repeats will you be doing?

Start each step with a verb

https://www.youtube.com/watch?v=Ct-lOOUqmyY

https://www.youtube.com/watch?v=Ct-lOOUqmyY


Example method

1. Collect all of the following equipment:  kettle, 250ml beaker, 5 different 
types of biscuit, thermometer, stopwatch, tongs

2. Boil the kettle and when it has boiled pour 150ml of water into the 
beaker

3. Use the thermometer to make a note of the temperature of the water
4. Hold the first biscuit in the tongs and suspend it in the water, make sure 

half of the biscuit is in the water and half of it is out the top of the water
5. Start the stopwatch as soon as you put the biscuit in the water
6. Stop the stopwatch as soon as the biscuit breaks and record the time it 

took to break in your results table
7. Repeat the experiment with all of the other types of biscuit, ensuring 

that the temperature of the water is the same each time you do the 
experiment



Results table

Type of biscuit Time taken to 
break trial 1 
(secs)

Time taken to 
break trial 2 
(secs)

Time taken to 
break trial 3 
(secs)

Mean time 
taken to break 
(secs)



Results - graph

If the data is catagoric use a bar chart. 

If the data is continuous use a line graph. 

Have the axis been evenly spaced? 

Have both of the axis got titles including units? 

Has the graph got an overall title? 

Has the data been plotted accurately? 

Is there an appropriate line of best fit (smooth curve or straight line)?



Conclusion

In a conclusion we should include:

- What the results tell us. 
- We should talk about any relationships between the dependent and 
independent variables
- We should link the conclusion back to the prediction.



Conclusion



Conclusion

In a conclusion we should include:

- What the results tell us. 
- We should talk about any relationships between the dependent and 
independent variables
- We should link the conclusion back to the prediction.



Evaluation

In an evaluation we write suggestions for how we could improve our 
method to make our results more accurate if we were to do the experiment 
again.

Can you suggest some things we could improve about our method to make 
our results more accurate?



Keywords

Have you used all of the keywords in your work?

Highlight where you have used them.

If there are any words that you haven’t used, can you write a sentence 
containing them now?



Learning question: Can I write up a Scientific investigation?

Core questions:

28. What should be included in a scientific question?

29. What should we write in a prediction?

30. How should we write a method?

31. What information should be included in a conclusion?

32. What information should be included in an evaluation?

33. What is an independent variable?

34. What is a dependent variable?

35. What are control variables?

36. What should be included in a risk assessment?

37. How can we calculate a mean from three repeat measurements?



Lesson core questions

28. What should be included in a scientific question? What we are measuring and what we are 
changing, for example, does the height you drop a ball from affect how high it bounces

29. What should we write in a prediction? What we think will happen and why we think that

30. How should we write a method? Step by step instructions about how to complete the practical. 
Include all measurements to be made. Start each step with a verb.

31. What information should be included in a conclusion? What the results tell us. We should talk 
about any relationships between the dependent and independent variables and we should link the 
conclusion back to the prediction.

32. What information should be included in an evaluation? What we could do differently if we were 
to do the experiment again to make our results more accurate.

33. What is an independent variable? The variable we change

34. What is a dependent variable? The variable we measure

35. What are control variables? The variables that we keep the same

36. What should be included in a risk assessment? What the risk is, how it could harm us and how 
we can prevent the harm from happening.

37. How can we calculate a mean from three repeat measurements? Add up the three repeat 
measurements. PRESS EQUALS on our calculator. Then divide by three.


