Using Mathematics: Suggested classroom activities to support teaching and learning using the Levels of Progression

Level 3 (to Level 4)

The Romans
OVERVIEW
Topic or Theme: The Romans
Part 1: Pupils use grid references to find Roman items during an archaeological
dig.
Part 2: Pupils complete sorting activities with Roman tiles based on lines of
symmetry and tessellation.
Part 3: Pupils navigate their way around a Roman town using directional language
based on the four-point compass.
Knowledge and
Understanding of
Shape and Space

Requirements for
Using Mathematics

Connected
Learning

Pupils can:
• recognise one line of
symmetry in common
2-D shapes;
• recognise tessellations
through practical
activities;
• recognise right angles
in the environment and
understand angle as a
measure of turn; and
• use grid references in
practical situations.

Pupils can:
• suggest different ways
an activity may be
approached;
• select and use the
appropriate materials,
equipment and
mathematics required;
• use a range of
appropriate
mathematical notation;
• organise their work and
know how to check its
accuracy;
• present their findings
clearly using a
range of appropriate
mathematical formats;
• explain their findings;
and
• use appropriate
mathematical language
to discuss and describe
their way of working
and respond to
questions.

Pupils:
Managing Information
• break each task into smaller parts
and plan the next steps;
• record information in a variety of
formats – Venn, Carroll and/or tree
diagrams, and pre-prepared tables;
Working with Others
• develop further the habits of
collaborative learning when working
in pairs and discussing ideas and
opinions with small groups and the
whole class;
Thinking, Problem-Solving and
Decision-Making
• explain their methods and opinions
and the reasons for their choices and
actions when deciding on the shortest
route to the colosseum;
Self-Management
• persist with tasks until an appropriate
endpoint, with teacher prompting;
Communication: Talking and Listening
• respond to questions to extend their
understanding, for example ‘Based on
your dig findings, where do you think
the bathhouse was in this town?’; and
• explain their views or thinking.
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PLANNING
Prior Knowledge, Understanding and/or Experience
In this activity, pupils apply and use the knowledge, understanding and/or
experience described below.
• Pupils have experience of 2-D shapes, using grid references, using a four-point
compass, and sorting using Venn, Carroll and tree diagrams.
• Pupils have used the internet and/or factsheets on Roman history and/or library
books to acquire background knowledge of Roman objects such as a strigil, a
ballista and mosaic tiles.

Learning Objectives

What You Need

Pupils:
Part 1
• use simple grid references to identify a square;

Part 1
• Resource 7: Findings Grid
• Resource 8: Findings Table

Part 2
• explore and recognise one line of symmetry in
a variety of 2-D shapes, designs and pictures;
• explore tessellation through practical activities;

Part 2
• Resource 9: Carroll Diagram
• Resource 10: Venn Diagram
• Resource 11: Tree Diagram
• logic blocks or a range of 2-D shaped tiles

Part 3
• investigate quarter turns, half turns and whole
turns to establish relationships with right
angles; and
• explore angle as a measure of turn, using the
language ‘right’ and ‘left’ or ‘clockwise’ and
‘anticlockwise’ to describe turns.

Part 3
• Resource 12: Roman Town
• Resource 13: How Do I Get to the
Colosseum?
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ACTIVITY
Process

Evidence of Learning
(Observation, Assessment and
Evaluation Opportunities)

You might find it helpful to use a real sandpit
and bungee cords to allow pupils to carry out a
real dig.
Part 1
• Introduce the archaeology activity.
• Invite your pupils to use Resource 7 to
complete Resource 8, instructing them to work
in pairs or groups of four.

• Observe pupils’ interaction and how they
complete Resource 8

• Ask pupils question such as:
– How do you think an archaeology team of
four people organise themselves to dig in
this area?
– What would be the best way to share out the
digging? Why?
Support pupils in concluding that the most
efficient way for the team to dig would be
to share out the field equally, for example
since the field contains 24 squares, each
person would dig six squares. Alternatively,
the team could work in two pairs – one to dig
and one to record findings. Encourage pupils
to consider a range of ideas before choosing
the most efficient.

• Use effective questioning to fully develop
pupils’ understanding of working effectively
and efficiently as part of a team

– Do you think that the table you have used is
the best way to present the findings? Could
we improve the table layout?
Support pupils in concluding that a table is
the best way to present their findings. Guide
them to conclude, however, that the table
layout could be much improved, for example
by listing the grid references in order.

• Use effective questioning to allow pupils
to consider and refine ways of presenting
information
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ACTIVITY (Continued)
Process

Evidence of Learning
(Observation, Assessment and
Evaluation Opportunities)

• Explain to pupils that, in a typical Roman town,
there would be an army barracks, a villa, a
bathhouse, a marketplace and a temple. Ask
pupils question such as:
– Using your findings grid and table, what
would you suggest each area of the Roman
town was?
Show pupils how to take their ideas and
construct them into a basic explanation,
for example: ‘I think that the area covering
squares D3, D4, E3 and E4 contained a
Roman temple. I think this because, within
this area, the archaeologists found two
statues of Roman gods.’ Encourage pupils to
structure their explanations in a similar way.

• Assess the oral language pupils use when
they explain and justify their ideas

Part 2
• Discuss images of Roman mosaic tiles, using
images from the internet. Ask pupils questions
such as:
– What did you notice about the shapes used?
Support pupils in realising that mosaic
tiles must tessellate and that many
Roman mosaics were symmetrical or used
symmetrical shapes.

• Observe pupils’ ability to complete the
sorting activity correctly

• Observe and listen to pupils’ use of
mathematical language related to shape
properties

• Invite pupils to sort the logic blocks or 2-D
shaped tiles using the blank Venn, Carroll and
tree diagrams. Ask pupils question such as:
– If we were trying to find the best tiles or
shapes for a Roman mosaic, how should we
sort these tiles or shapes?
Guide pupils to conclude that they should
sort for two criteria: one line of symmetry,
and tessellating shape.
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ACTIVITY (Continued)
Process

Evidence of Learning
(Observation, Assessment and
Evaluation Opportunities)

• Ask pupils:
– Which sorting diagram would you use to sort
the tiles or shapes? Why?
Support pupils in understanding that any of
the sorting diagrams would be useful, although
the Venn diagram would be the most efficient.
Encourage pupils to try each of the sorting
diagrams to decide on the most efficient or
easiest to use.

• Observe pupils’ ability to complete the
sorting activity correctly

Part 3
• Introduce Resource 12.
• Use the key to locate the main buildings in the
town and discuss the four-point compass.
• Use parts A and B of Resource 13 as the basis for
paired or group discussion.
• Invite pupils to use part C of Resource 13 to
find all the routes from the North Gate to the
colosseum and instruct them to work in pairs,
independently of the teacher. Ask them to stay
working in pairs and to find the shortest route and
prove that it is the shortest route.
Try not to guide the pupils to using a ruler
and measuring in centimetres to measure the
shortest route – allow pupils to decide this for
themselves.

• Observe pupils’ interaction and how they
listen to the paired or group discussion
when completing Resource 13
(parts A and B)

• Engage the pupils in a follow-up discussion,
asking questions such as:
– How many different routes did you find from
the North Gate to the colosseum?
– What was the shortest route? How can you
prove it?
When discussing the shortest route, encourage
pupils to use appropriate mathematical
language and to compare their shortest route
with another route they measured. Discuss
with pupils why they might have been tempted
to find the shortest route without measuring
other routes.

• Use effective questioning to help pupils
develop their ability to verify the shortest
route mathematically
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• Ask pupils, to choose, independent of
teacher support, a ruler to measure more
than one route in centimetres

• Assess pupils’ appropriate use of
directional language
• Ask your pupils to carry out a selfevaluation based on the Learning
Objectives listed above
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ACTIVITY (Continued)
Process

Evidence of Learning
(Observation, Assessment and
Evaluation Opportunities)
• Pupil Self-Evaluation
Pupils use the following sentence starters to
evaluate their own work in these tasks:
– What I enjoyed most was…
– What I have learned that is new is…
– What I need more help with is…
– What really made me think was…
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PROGRESSION
Within Level 3

Towards Level 4 or At Level 4

Requirements for Using Mathematics

Requirements for Using Mathematics

Pupils can:
• suggest different ways an activity may be
approached;
• select and use the appropriate materials,
equipment and mathematics required;
• use a range of mathematical notation;
• organise their work and know how to check its
accuracy;
• present their findings clearly using a range of
appropriate mathematical formats;
• explain their findings; and
• use appropriate mathematical language to
discuss and describe their way of working and
respond to questions.

Pupils can:
• decide how an activity might be approached
and compare their approaches with others;
• identify and use appropriately the materials,
equipment and mathematics required;
• use a range of appropriate mathematical
techniques and notation;
• organise their own work and work
systematically;
• review their work and check for accuracy;
• present information clearly;
• compare methods of presentation; and
• use appropriate mathematical language to
discuss their work and explain their thinking.

For pupils to progress within Level 3
towards solid achievement at Level 3, they
should develop the following knowledge,
understanding and skills:
Part 1
• using grid references in practical situations;
• finding the area of shapes by counting
whole and half squares;

For pupils to progress towards Level 4, they
should develop the following knowledge,
understanding and skills:

Part 2
• recognising tessellations in practical
activities; and

Part 2
• recognising and drawing lines of symmetry
in a variety of 2-D shapes;
• knowing the eight points of the compass;
and

Part 3
• using language such as ‘right’ and ‘left’ or
‘clockwise’ and ‘anti-clockwise’ to describe
turns.

Part 3
• understanding and using the language of
line, angle and location.

Part 1
• using co-ordinates in the first quadrant;
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1

2

3

4

5

6

A

Celtic brooch

coke can

army boots

B

medallion

helmet

C

mosaic tile

ballista

sword

D

ring

fragment of
sculpture

statue of Juno

fragment of oil
lamp

£1 coin

E

fragment of
bowl

statue of Mars

bowl

F

newspaper

strigil

G

mosaic tile

fragment of
bowl

fragment of oil
lamp

H

mosaic tile

shopping trolley

Roman coin

When the archaeology team completed their dig, this is what they found.

Resource 7
Findings Grid

Resource 8
Findings Table

Complete the table of findings from the archaeologists’ dig.
Position

Findings

A2
D4

ballista
E6

fragment of oil lamp
fragment of bowl
H3
E3

newspaper
fragment of sculpture
ring
C2
A4

fragment of oil lamp
A6
F3

fragment of bowl
B3
G1

sword
D6

medallion
H5

9

Resource 9
Carroll Diagram
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Resource 10
Venn Diagram
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YES

YES

NO

YES

NO

NO

Resource 11
Tree Diagram
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Resource 12
Roman Town

gate

forum

guest house

temple

army barracks

amphitheatre and colosseum

villa

Roman road

bathhouse

town walls
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Resource 13
How Do I Get to the Colosseum?

A ➔ What can you see?
1.
2.
3.
4.

Stand in the forum facing north.
Stand in the temple facing west.
Stand in the barracks facing south.
Stand at the West Gate facing east.

B ➔ Where are you?
1. Stand at the North Gate and face south.
➔ Move forwards 4 cm. ➔ Turn one right angle to the right.

➔ Move forwards 3 cm.

Where are you now?
2. Start at the East Gate and face west.
➔ Move forwards 2 cm. ➔ Turn one right angle to the left. ➔ Move forwards 4 cm.
➔ Turn one right angle to the right. ➔ Move forwards 1 cm.

Where are you now?
3. Write your own directions for travelling from the West and South Gates to another
place in the Roman town. Exchange them with a partner – can your partner follow your
directions correctly?

C ➔ How do I get to the colosseum?
I have just entered the Roman town through the North
Gate. I’d like to walk along a Roman road to the
colosseum.
There are a number of different ways I could get there
and, if I don’t hurry, I’m going to miss the chariot racing!
Help me out by finding the shortest route from the North
Gate to the colosseum along a Roman road.
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