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Audience Teachers at Key Stage 2, in particular those with Year 5 classes; local
authorities; tutors in initial teacher training; and others with an interest
in education.

Overview These new materials support learning, teaching and assessment

of learners’ skills in Year 5. They are designed to assist schools in
implementing the revised school curriculum and its frameworks.

Action Schools’ senior managers and local authority advisers are requested

required to raise awareness of these new materials within their schools, and
to encourage teachers to use the materials to support their focus on
developing learners’ skills.

Further Enquiries about this document should be directed to:
information  Curriculum and Assessment Division

Department for Children, Education, Lifelong Learning and Skills

Welsh Assembly Government

Cathays Park

Cardiff

CF10 3NQ

Tel: 0800 083 6003

e-mail: C&A3-14.C&A3-14@wales.gsi.gov.uk

Additional Can be obtained from:
copies Tel: 0845 603 1108 (English medium)
0870 242 3206 (Welsh medium)
Fax: 01767 375920
e-mail: dcells1@prolog.uk.com

Or by visiting the Welsh Assembly Government’s website
www.wales.gov.uk/educationandskills

Related Optional Skills Assessment Materials for Year 5 — An overview;
documents Optional Skills Assessment Materials: Developing communication,
Optional Skills Assessment Materials: Developing thinking
(Welsh Assembly Government, 2009)

These materials are also available in Welsh.
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Time | Developing number

Overview

Three related activities based around a central theme of time

are provided:

e Activity 1: The year on Earth
e Activity 2: The changing year

e Activity 3: Time zones

In Activity 1, learners consider ways in which
the passage of time on Earth is measured.
Learners also consider rules that may be used
to determine whether or not a given year is a
leap year and the reason why leap years are
necessary.

In Activity 2, learners consider the implications
of measuring time when there are only 88 days
in a year. Learners are also asked to carry out
calculations, some of which are in unfamiliar
contexts where there are no longer 365 days in a
year.

In Activity 3, learners investigate the different
times that clocks are set to in various places on
Earth and the reason for this. The computer
software Time tracker is provided to support
this investigation. Learners also plan a ‘world’
tour, identifying time differences between the
cities they choose to visit and distances travelled.

These activities are not timed assessment tasks,
so you should feel free to adapt the materials
provided to suit the needs of your learners.

The timings given at the beginning of each
activity are suggestions. Some activities may take
less time, while others may take considerably
more. This will depend on the routes learners
take and their interest in the activity itself.

2 Optional Skills Assessment Materials
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Learner groupings

To promote collaborative learning, most activities
are best undertaken by groups or pairs of
learners who should be encouraged to share and
discuss their ideas. At appropriate times, these
groups could come together to present and
compare their findings and the methods they
use.

At other times, you may wish learners to

work individually to provide evidence of their
knowledge and skills. Consequently, the
worksheets that accompany the activities can
be used with groups, pairs or individuals as you
consider appropriate.
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Links to the skills framework

As learners engage with these materials they
will generate evidence that contributes to their
individual skills profile.

The ‘Developing number across the curriculum’
section of the skills framework has three main
elements: Use mathematical information,
Calculate and Interpret and present findings,
with each of these sub-divided into a further
two or three strands. These strands are referred
to as ‘principles’ in the skills framework and are
shown below.

Use mathematical information

® Using numbers

® Measuring

® Gathering information

Calculate
® Using the number system

® Using a variety of methods

Interpret and present findings
® Talking about and explaining work
® Comparing data

® Recording and interpreting data and
presenting findings

Each principle contains six cells that correspond
to stages in the development of the related skill.
For example, the six cells identified in the
Measuring principle are shown below.

Evidence generated by the activities can be
linked with cells to provide an indication of
an individual learner’s progress in the related
skill area.

However, when doing this you should bear in
mind the following points:

e The evidence generated by the activities will
be a small part of the overall evidence that is
available to you.

e Much evidence will be generated during other
day-to-day learning and teaching; significant
elements of this should also contribute to the
learner’s skills profile.

e The evidence generated by any activity is likely
to contribute to a variety of principles and
cells.

This final point is of particular importance
when you review the What to look for section
included with each of the activities.

These sections are designed to make evidence
gathering more manageable by deliberately
focusing on just two or three of the eight
principles. However, this means that only
some of the evidence that emerges is being
considered.

As your familiarity with each of the activities
increases, you may find that you are able to
incorporate more of the available evidence into a
variety of other principles and/or cells.

Choose and use
everyday units
of measure and

Measure and
compare length
and mass; order
events in time.

Compare two or
more objects by
direct comparison

of physical
properties.

familiar measuring
equipment;

read scales to

an appropriate
degree of
accuracy.

Use more precise | Read scales Make accurate
measuring on arange and reliable
equipment with | of measuring observations
finer calibrations. | equipment to choosing suitable
Make reasonable | given levels of equipment;
estimates of a accuracy. measure in

range of measures a variety of

in everyday
situations. Use
correct units

for compound
measures such as
volume, density or
speed.

appropriate units.
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Links to the curriculum

Range: The sustainable Earth Skills:
1. the daily and annual movements of the 3. communicate clearly and confidently,
Earth and their effect on day and year expressing opinions, adapting talk to
length audience and purpose, using appropriate
gesture, intonation and register in order to
ICT engage the listener
Skills: Find and analyse information 4. develop their awareness of the social
2. find information from a variety of sources conventions of conversation and discussion

for a defined purpose

3. select suitable information and make simple
judgements about sources of information Skills: Developing thinking
e form personal opinions and make informed
Geography decisions

Skills: Locating places, environments and _
patterns . : ——
1. identify and locate places and environments Sk'_"S' Developing communlcatlon

using globes, atlases and maps e listen carefully, question and respond to

others
Mathematics

Skills: 1. Solve mathematical problems

e select and use the appropriate mathematics,
materials, units of measure and resources to
solve problems in a variety of contexts

Skills: Working with others
e work cooperatively to solve problems

4 Optional Skills Assessment Materials



Activity 1:
The year on Earth

Links to the
skills framework

In order to make evidence gathering more

manageable, it is suggested that you concentrate

initially on each of the principles shown as a
main focus in the table below.
Use mathematical information
Using numbers
® Measuring

Gathering information

Calculate
Using the number system

@® Using a variety of methods

Interpret and present findings
® Talking about and explaining work
Comparing data

Recording and interpreting data and
presenting findings

Key

® Main focus Incidental focus

No intentional focus

The What to look for section at the end of this
activity provides an indication of some of the
evidence that you might expect and the cells
with which this evidence might be matched.
However, it is important to appreciate that a
range of other evidence may also be generated

and that this may be more validly associated with

other principles and/or cells.

Time | Developing number

T

7\

Suggested time
1-2 hours

py—

Context

This activity is in two parts. Consequently, you
may wish to spread it over two or more sessions.

In the first part of the activity, learners are asked
to consider how the passage of time on Earth

is measured. At one level, this may simply result
in learners recalling a series of number facts, for
example, ‘Sixty minutes in an hour’, ‘Fourteen
days in a fortnight’, etc. At another level, it

can provide the stimulus for some challenging
computational work, for example, ‘"How many
hours are there in a day? ...a week? ...a month?".

The second part of the activity is based around
leap years and provides further opportunities
for learners to demonstrate their computational
skills, as well as talking about and explaining
their work.

Resources

Two activity sheets and one worksheet are
provided.

Each group of learners will require a copy
of Activity sheet 1 and, depending on your
organisational preference, each group or
individual learner will also require a copy of
the worksheet.

The second activity sheet can be used to
challenge some groups of learners further, if
you consider this to be appropriate.

If you consider it appropriate, you may choose
to provide calculators.

Optional Skills Assessment Materials 5



Developing the activity (part 1)

Activity 1 | The year on Earth

Display Activity sheet 1 on the whiteboard
and/or distribute a copy to each group of
learners.

Stimulate whole-class discussion and thinking
by asking questions such as:

—  What does the activity sheet show?
—  Why is only part of the Sun shown?
—  What does ‘orbit’ mean?

—  What other planets orbit the Sun?

As learners provide feedback, encourage
other learners to comment and/or ask further
questions.

After the general introduction, ask learners
to work in groups to produce as many facts
as they can about time and the way it is
measured.

Although this is a group activity, each learner
should initially take a turn suggesting a fact,
e.g. ‘Seven days in a week’, ‘Fifty-two weeks
in a year’, etc.

The groups should be allowed to work with
minimum input from you. However, if learners
lack ideas, or need to be challenged to
develop ideas further, make appropriate
interventions, e.g. ‘Can you work out the
number of seconds in an hour? ...a day?
...ayear?’, '"How old are you in months?
...weeks? ...days?’, etc.

Careful observation of learners as they work
will provide opportunities for gathering
evidence relating to thinking, communication
and number skills.

6 Optional Skills Assessment Materials

Time Activity 1: The year on Earth Activity sheet 1

It takes about 365+ days for the planet Earth to orbit the Sun.
This is a year on Earth.

What else do you know about time and the way it is measured?

Some things to think about:

The number of months, weeks and days in a year.
e The number of seasons in a year and the way the seasons are made up.

The number of hours, minutes and seconds in a day.

Record your results.
You may be asked to share these with other groups.

e When all groups have completed their
deliberations, bring them back together to
share and compare their results.

e Selecting particular learners and asking
appropriate questions, e.g. "How many years
are there in a decade? ...a century? ...a
millennium?’, will allow you to gather further
evidence.

e Following the reporting back session, you
may wish to allow further time for learners to
follow up the ideas discussed.
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Some examples of classroom

One teacher reported that, when discussing
Activity sheet 1, learners were particularly
interested in the size of the Sun in relation to
the Earth. This promoted useful discussion about
the size of the other planets and the Sun —
information that the teacher was able to access
from the internet and display on the whiteboard.

All learners then undertook the activity
enthusiastically, working in mixed ability groups
and producing a range of responses. The teacher
noted that interest was maintained as learners
were able to contribute at their own level.

Another teacher reported that her learners
were able to identify common units of time in
everyday use and state appropriate relationships
between these. One group became particularly
interested in the number of seconds in an hour,
a day, a week, etc. and spent some time in
working out the number of seconds in a month
of 30 days, 31 days, 28 days and 29 days.

practice

When reporting back, this group was challenged
by another group, who claimed that the number
of seconds in a year should be 29030400 and
not the 31536000 that had been reported.

The difference was resolved when the first group
explained that they had calculated the number
of seconds in a day (86400) and multiplied by
365, while the second group had found the
number of seconds in a day and then multiplied
by 7 (days in a week), by 4 (weeks in a month)
and 12 (months in a year). Although different
answers had been obtained, both groups were
able to appreciate that they had carried out their
calculations accurately based upon the logic they
had applied and that the second group’s answer
was only an approximation.
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Activity 1 | The year on Earth

A third teacher decided not to use Activity sheet 1, but to link her introduction to work she had

recently completed in science lessons. She also produced her own recording sheet, which prompted

an interesting set of responses from her learners, an example of which is shown below.

What else do you know about time and the way it is measured?
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During the reporting back session, the teacher focused attention on opportunities that exist for
exploiting number work by asking questions such as, ‘If there are 12 months in one year, how many

months are there in three years?’ and ‘If there are 24 hours in one day, how many hours are there in

seven days?’. Following the reporting back session, learners were given the opportunity to record
similar relationships of their own.
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Time | Developing number

Developing the activity (part 2)

e The second part of the activity is based
around leap years. If learners have not
already discussed leap years, provide a brief
introduction, asking relevant questions to
stimulate whole-class discussion and thinking.

e For example, does anyone have a family
member or a friend born on the
twenty-ninth of February? If so, how old is
that person? Can they explain why an extra
day is needed during a leap year? When do
leap years occur?

Leap years are a consequence of the Earth’s
orbit of the Sun being slightly less than 365
days (365.2425... days). To ensure that our
calendar remains in phase with the seasons, it
is necessary to add 97 days every 400 years,
which is approximately one day every four
years.

e |f necessary, tell learners that 2004, 2008
and 2012 are all leap years. Ask learners to
identify some leap years after 2012. Can they
find leap years before 2004? How do they
know that these are leap years?

e You can make this task more accessible by
focusing learners’ attention on the relevant
digits, e.g. "“Two thousand and four, two
thousand and eight, two thousand and
twelve. Four, eight, twelve. \What numbers
come next in this pattern?’.

e To help further, you could ask learners to
draw a number line or display one on the
whiteboard.

e Next, display the worksheet on the whiteboard
and/or distribute a copy to each group, pair or
individual as you consider appropriate.

Worksheet

Activity 1: The year on Earth

Name(s):

e N A
T964° 1964 2007 1565
26007 1962
2004 1801
1501 1844
2000 1744
1666 1480
1923 1360
1256 1200
\ J Y,

Explain how you found your answers.

e Stimulate whole-class discussion and thinking
by asking questions such as:

—  What do you think you have to do?

What do the faces mean?
—  Why are some numbers crossed out?
—  What are the extra numbers for?

e Once learners have negotiated an
understanding of what is required, ask them
to complete the worksheet in groups, pairs or
individually according to your organisational
preference.

e \When learners have had sufficient time
to engage with the task, bring them back
together to share and compare the methods
they have used.

Optional Skills Assessment Materials 9



Activity 1 | The year on Earth

e During the activity, or while learners are
reporting back, you may wish to show them a
quick method for determining whether a
four-digit number is divisible by 4 (see below).

( )

Is 1916 divisible by 4?
Look at the last two digits of 1916
16 can be divided exactly by 4
So 1916 can be divided exactly by 4

. J

e |f appropriate, ask learners to check their
results using this method.

e Can anyone explain why the quick method
works?

The explanation is based around the fact
that 1916 = 1900 + 16 = 19 x 100 + 16.

Since 100 is divisible by 4, it follows that any
multiple of 100 (in this case 19 x 100) will
also be divisible by 4.

It only remains to check that 16 can be
divided exactly by 4 to confirm that 1916 is
divisible by 4.

A similar explanation is valid for any number
with three or more digits.

Developing the activity (a further challenge)

e Distribute a copy of Activity sheet 2 to those
groups of learners for whom you consider it
to be appropriate.

Activity 1: The year on Earth

Activity sheet 2

Some years that can be divided by 4 are not leap years.

This chart can be used to identify leap years.

Write down
the year.

Can the year be NO
divided by 4?

Itis nota
leap year.

YES

Itis a NO

Can the year be
leap year.

divided by 100?

YES

Itisa
leap year.

YES | Cantheyearbe | NO

divided by 400?

Itisnota
leap year.

Use the chart to check whether the following years are leap years.

2000 2104
1926
1500

1700
1748
1800 1600

2200 2400
1586 1242
2313 1910

Find other years that can be divided by 4, but are not leap years.

10 Optional Skills Assessment Materials

e Explain that most years that can be divided by
4 are leap years, but some are not. You may
wish to explain that this is because the Earth’s
orbit of the Sun takes slightly less than 365 %4
days (see page 9).

e Allow time for the groups to engage with the
task before bringing them back together to
discuss their findings.

e \Were any groups able to find other years that
can be divided exactly by 4, but are not leap
years? If so, can they articulate a rule for
identifying these years?

The last two numbers will
need to be noughts and
the first two numbers
mustn’t be in the four
times table.

If the year can be
divided by 100, but
not by 400, then it is
not a leap year.
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An example of classroom practice

All the learners were quick to appreciate the
purpose of the worksheet and it was soon

Is it @ leap year?

established that the smiley face indicated leap "

years, while the gloomy face indicated years that U

were not leap years.

However, when it came to sorting the years 1964 AEE— 2007 1565
into the two different categories, there was a 2007 !;ﬂ; |:6b o
considerable range of approaches. 2004 m 143 1801
Some learners used prior knowledge, explaining 1501 *r'_gi" 151 1844
that they had placed 2004 and 2000 in the leap 2000 e 1565 1744
years category, before using these and the two 1666 S 1, 1480
given answers (1964 and 2007) as reference 1923 W l:_.tw 1360
points for determining other answers, for 1256 "7?;5 o 1200
example: — L s

— '1964 is a leap year, so 1962 can't be one’ Cd“”&:'“’&”‘“ﬁ:"f “ - Gl

— 'If you count on or back in fours from 2000 Q)l Pl ot % gk &

you will always get even numbers, so the odd Q‘ e lakd & W Let  ad o J-J.h
years are not leap years'.

Other learners recognised that, since leap years

occurred at four-yearly intervals: s
— 'All you have to do is count in fours’, or (X ]
— 'They are in the four times table’. U
Some learners were able to explain that they & 3
. - : 19647 e 1565
had used division by 4 (see illustration ol B
opposite), while one group suggested that they o Leco 1565 L
only needed to look at the last two digits: ey ki, l;":: i
150 1844
o : : \ Lo Ikt
‘Because the four times table keeps repeating i by 1993 _—
itself’. 1886 s 1480
115
When asked what they meant, it was explained 1923 1360
that: 1256 1200
L. .JI - o
— ‘ltgoes 4, 8, 12, 16, 20 up to 100, and then
104, 108, 112 up to 1000, and then 1004, Explan how you found your ansees

1008. It goes on forever!”. T 00, Rl bha nseirione. ik 42,

Those groups of learners that finished the m.g.h.g,ﬂmﬁ
worksheet before the end of the session were
asked to discuss Activity sheet 2. This prompted
a great deal of interest, with most learners
enjoying the challenge of using the flow chart
to filter out the leap years. The learners (and the
teacher) were also surprised to find that leap
years do not necessarily occur every four years.

Optional Skills Assessment Materials 11



Activity 1 | The year on Earth

What to look for

Measuring

When compiling their facts, responding to
guestions and/or reporting back, are
learners able to:

e compare two or more of the units of time
in everyday use, e.g. ‘A day is longer than
an hour’, ‘A week is shorter than a month’,
etc. (Cell 1)

e order and use common relationships

between units, e.g. ‘60 minutes in an hour’,

‘24 hours in a day’, ‘seven days in a week’,
etc. (Cell 2)

e deduce further relationships between these

units by using one or more conversions, e.g.

‘Find the number of hours in a week... the
number of minutes in a day... the number
of seconds in a week’ (Cell 3)?

Using a variety of methods

When compiling their facts, responding to
guestions and/or investigating leap years, are
learners able to:

e count-on in steps of four, perhaps with the
help of a number line (Cell 1)

e count-on or back mentally in steps of four
(Cell 2)

e carry out appropriate calculations using a
variety of mental, written and calculator
methods (Cell 3)

e check the accuracy of results using mental
estimation, approximation and inverse
operations to decide whether or not the
results make sense (Cell 4)?

12 Optional Skills Assessment Materials

Talking about and
explaining work

When discussing their work, recording their
findings and/or reporting back, are learners
able to:

e talk about what they have done, referring
to some of the numbers they have
encountered (Cell 1)

e make comparisons, talking about and
recording number relationships using
appropriate language and symbols (Cell 2)

e use language associated with the passage
of time and its measurement (Cell 3)

e use correct mathematical language, symbols
and notation, e.g. when carrying out,
recording or checking calculations (Cell 4)?



Activity 1: The year on Earth Activity sheet 1

It takes about 3657 days for the planet Earth to orbit the Sun.
This is a year on Earth.

What else do you know about time and the way it is measured?

( )
Some things to think about:

e  The number of months, weeks and days in a year.
e  The number of seasons in a year and the way the seasons are made up.

e  The number of hours, minutes and seconds in a day.

. J

Record your results.
You may be asked to share these with other groups.

Optional Skills Assessment Materials 13



Activity 1: The year on Earth Worksheet

Name(s):

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Is it a leap year?

4 )
1964~ 1964 2007 1565
206Z 1962
2004 1801
1501 1844
2000 1744
1666 1480
1923 1360
1256 1200
N\ J . ,

Explain how you found your answers.

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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Time Activity 1: The year on Earth Activity sheet 2

Some years that can be divided by 4 are not leap years.

This chart can be used to identify leap years.

Write down
the year.

Can the yearbe | NO It is not a
divided by 4? leap year.

YES

Itis a NO Can the year be
leap year. divided by 100?

YES

Itis a YES | Can the year be NO It is not a
leap year. divided by 400? leap year.

Use the chart to check whether the following years are leap years.

2000 2104 1700 2200 2400
1926 1748 1586 1242
1500 1800 1600 2313 1910

Find other years that can be divided by 4, but are not leap years.

Optional Skills Assessment Materials 15
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Activity 2:
The changing year

Links to the
skills framework

In order to make evidence gathering more
manageable, it is suggested that you concentrate
initially on each of the principles shown as a
main focus in the table below.

Use mathematical information
Using numbers
® Measuring

Gathering information

Calculate
Using the number system

@® Using a variety of methods

Interpret and present findings
Talking about and explaining work
Comparing data

® Recording and interpreting data and
presenting findings

Key

® Main focus Incidental focus

No intentional focus

The What to look for section at the end of this
activity provides an indication of some of the
evidence that you might expect and the cells
with which this evidence might be matched.
However, it is important to appreciate that a
range of other evidence may also be generated
and that this may be more validly associated with
other principles and/or cells.

Time | Developing number

T

7\

Suggested time
1%2-2%2 hours

S

Context

This activity is in two parts. Consequently, you
may wish to spread it over two or more sessions.

In the first part of the activity, learners consider
differences there might be in the way we would
measure time if our year consisted of only 88
days. They then present their results in the form
of a calendar. The intention is that learners
should engage with number in a creative way,
either by considering the implications of still
having seven days in a week and four weeks

in a month, or by considering some system to
measure time, for example, one in which there
are only four months of just 22 days in a year.

In the second part of the activity, learners are
asked to carry out calculations, some of which
are in unfamiliar contexts where there are no
longer 365 days in a year.

Resources

For the first part of the activity, each group
of learners will require a copy of the activity
sheet provided. To help learners design their
own calendar, you may wish to provide them
with copies of a conventional calendar.

Each of the learners attempting the second
part of the activity will require a copy of the
worksheet provided.

When completing this worksheet, learners
should have access to a calculator.

Optional Skills Assessment Materials 17



Developing the activity (part 1)

Activity 2 | The changing year

Display the activity sheet on the whiteboard
and/or distribute a copy to each group of
learners.

Stimulate whole-class discussion and thinking
by asking questions such as:

—  How is this activity similar to Activity 1?
—  How is it different?

—  Why do you think it takes less time for
Mercury to orbit the Sun?

—  What might happen with other planets?

As learners provide feedback, encourage
other learners to comment and/or ask further
questions.

After the general introduction, ask learners
to work in groups to consider the differences
there might be in the way we would measure
time if our year consisted of only 88 days.

This activity is intended to promote creative
thinking and encourage learners to
manipulate numbers in an imaginative way
with the minimum input from you.

However, if learners lack ideas or need

to be challenged to develop ideas, make
appropriate interventions, e.g. ‘What if the
88 days were divided into five months?’ or

‘What if each week was only four days long?’.

Encourage learners to present their ideas

in the form of a calendar, inventing names
for their months and days. To help with this
aspect of the task (which may spread over
more than one session), some conventional
calendars should be available.

Activity 2: The changing year Activity sheet

It takes about 88 of our days for the planet Mercury to orbit the Sun.

This is a year on Mercury.

Suppose there were only 88 days in our year.

What differences might this make to the way we measure time?

4 1\
Some things to think about:

e Would we need 12 months in our year?

e How many days would we have in each month?
e How many days would we have in a week?

e What names would we give to each month?

e What names would we give to each day?

Design a calendar to show your ideas.

¢ \When you consider it appropriate, bring the
groups together to share and compare their
ideas.

e Selecting particular learners and asking
appropriate questions, e.g. "Why did you
choose that number of days and months?’
or 'What would happen if you alterered the
number of days in a week?’, will allow you to
gather further evidence.

e Following the reporting back session, you
may wish to allow further time for learners to
follow up the ideas discussed.

Mercury takes about 88 days to orbit the Sun and about 59 days to make a complete rotation on
its axis. This means that there are about 1%2 Mercurian days in a Mercurian year! This is likely to
prove an elusive notion for learners and it is not intended that they engage with it in this activity.
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Time | Developing number

Some examples of classroom practice

The teacher provided a brief introduction in
which learners were reminded of the number of
days, weeks and months in a year on Earth. The
activity sheet was then distributed and learners
considered this in groups. Initially, the discussion
centred around the relationship between the
number of months in a year of 88 days and the
number of days that should be allocated to each
of these months. Eventually each group decided
independently to have an equal number of days
in their months, that is, 11 months of eight
days, eight months of 11 days or four months
of 22 days.

Discussion then turned to the number of days

in a week. Some groups thought quite deeply
about this and recognised that the number of
days in a week did not have to divide exactly into
the number of days in a month (see calendar
produced by Group A), while other groups
arrived at a more simplistic solution (see calendar
produced by Group B).

Reflecting on the activity, the teacher reported
that:

All the children enjoyed inventing names for
their new months and days, although some
got carried away and spent too long doing
this! They were also excited at the prospect
of making their own calendars on card — |
promised them they could do this another
time. Some even want to make a Mercurian
calendar at the end of the year instead of
the usual ‘Earth’ calendar we make!
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Activity 2 | The changing year

In another classroom, the teacher and learners began by considering a 2008 calendar, reviewing the
number of months in a year, days in a month, etc. Attention was also given to the way in which the
calendar was set out, in particular the way in which the days ‘rolled over” at the end of each month.

The learners then worked in pairs, designing their own calendars based around a year of 88 days.
Most pairs used numbers that divided exactly into 88, for example, four, 11 or 22 months in a year

and 22, eight or four days in a month.

James and Rebecca decided upon a calendar of
eight months, each containing 11 days. However,
they ran into difficulties trying to over-lay this with
a week of six days. Their solution was to label
each of the dates within a particular month with
the names of the days. Although not the neatest
representation, this is practical and can be used to
identify the day on any particular date.

Abby and Georgia decided that it was not
necessary to work with factors of 88, and
produced a calendar in which there were

six months in the year and four days in a week.

Presenting each month as a two-way table
overcomes the difficulties encountered by James
and Rebecca. This is a strategy that interested all
the learners in the reporting back session and
one that James and Rebecca recognised they
could use to improve their calendar.

Reflecting on the activity, the teacher reported
that:

The next time | use this
activity | will challenge the
children’s thinking further

by stipulating some features
that they must include in their
calendars, for example, the
year must have 5 months.
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Time | Developing number

Another group of learners spent time discussing and planning their calendar, before producing this
colourful representation.
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This group also carefully planned their work, before producing their calendar on eight separate cards,
four of which are shown.
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Developing the activity (part 2)

Activity 2 | The changing year

Distribute a copy of the worksheet to each of
those learners for whom you consider it to be
appropriate.

Stimulate whole-class discussion and thinking
by asking questions such as:

— How old are you in years?
— How old are you in years and months?

— How could you work out your age in
days?

— How could you work out your age in
years measured on Mercury?

As learners provide feedback, encourage
other learners to comment and/or ask further
questions.

After the general introduction, ask learners to
complete the calculations. Although you may
wish them to work in pairs or in groups, each
learner should complete their own worksheet
as it requires personal data.

Some learners may be content to say that
they are 10-years-old and work with a figure
of 3650 days. Others may wish to work more
accurately by including the months, weeks
and even days since their date of birth.

Similarly, when working out their age in
Mercurian years, some learners may be
content to divide 3650 by 88, while others
will wish to work more accurately.

Be flexible in what you accept, matching your
expectations to the ability of the learner. You
could challenge some learners even further by
asking them if they can include extra days for
any leap years that have occurred since their
birth!

Careful observation of learners as they work
will provide opportunities for gathering
evidence relating to thinking, communication
and number skills.
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Activity 2: The changing year Worksheet

Name:

You may use a calculator to answer the questions on this sheet.

1.

How old are you in Earth days?

Show your working.

On Mercury, there are 88 days in a year.

Calculate your age in years measured on Mercury. ...............

Here are the times it takes some other planets to orbit the Sun.

Venus about 225 Earth days

Mars

about 687 Earth days

Jupiter about 11 Earth years and 315 Earth days

All images © NASA

Calculate your age in years measured on:

(a) Venus (b) Mars

¢ \When learners have had sufficient time

to engage with the task, bring them back
together to share and compare their results.

e Selecting particular learners and asking

appropriate questions, e.g. ‘How did you
calculate your age in years measured on
Mercury?’ or "What method did you use to
divide by 88 and how can you check your
answer?’, will allow you to gather further
evidence.

e Following the reporting back session, you

may wish to allow further time for learners to
follow up the ideas discussed.



Time | Developing number

An example of classroom practice

The teacher distributed a copy of the worksheet to each learner and asked how they might calculate
their ages in Earth days. Jessie immediately responded, ‘That's easy, I'm 10, so it's 365 x 10 days'.
Luke commented that this was true ‘Only if your birthday is today’. This promoted great interest,

with all learners keen to work out their ages as accurately as possible. Consequently, the teacher
suggested they spend some time doing this, working with a partner but using each of their own birth
dates. Learners did this enthusiastically, before the teacher brought them back together to share and

compare their results.

Jessica said her birthday was on the eleventh of
October, so she was 10 years, six whole months
and 27 days old. She explained her written
calculations by saying the 20 days (which she
had crossed out) were the 20 days until the end
of October and, when this was added to the
other seven days (it was now the seventh of
May), it gave 27. Jessica had then worked out
the total number of days (181) in November to
April (inclusive) and combined this with the 27
days and the 10 years to find her answer.

Rhys said his birthday was on the fourteenth of
November, so there were 16 days he needed to
count in that month, seven days in this month
(May) and five other months to add to his

10 years.

Katie said it was easy for her, because she
wouldn’t be 10 until the sixteenth of May. This
meant that all she had to do was, ‘Take away 9
from 3650,

Before moving on, Luke suggested that they put

130 Seplember
/O\Jmf\g = 3650 3¢ ﬂpl‘l'.
C el \30 Jue
el 71 Ocbodse 34
RO Eii ol
=7 Qf.rhq,c‘g
)“’yx [ 3] J-ugj
Jo LTIE3 QP30 = gy '|J‘)'r°jbqﬁé
/3 4
/J’,ﬁ‘g/.‘:w"og (.' 0ol
31%
3¢s o ]!_3* ma
20d -
Sds M_
]OW# 3650 . 30&3#5 Sep
o
3l~ —+ 13 _ Nov
3':3 T ve 2| atrest
Z
3| 2 & fFeb
,_..:_~ 30 3450
s -+ 17¢
T 38724

\0 Lﬁcnrs:'!)aso dmﬁ:} '50&0&-.35 Sep -
Apery
Sl.-i\-“-.
Nov a1 e

- ey
3ese - 9 2 .

= zebd W felo

all their answers in order. He said that this would help them to check if they were correct because,
‘We can see if they are in the same order as our birthdays'. The teacher said she thought this was

a brilliant idea, so each learner proceeded to write his or her age on the whiteboard, checking that
it was correctly positioned relative to the other learners. This also promoted a great deal of mental
calculation as learners commented on how many days older or younger they were than their friends.

Although none of the learners had attempted to take account of the number of leap years that had
passed since their birth, the teacher thought that this didn’t matter as everyone had done such a lot

of excellent number work.
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Activity 2 | The changing year

What to look for

Measuring

When discussing the activity sheet, designing
their calendars and/or reporting back, are
learners able to:

e identify the need to sub-divide the year
into smaller units, e.g. “You could still have
weeks and months, but they would have
fewer days’ (Cell 1)

e suggest a way of defining a smaller unit,
e.g. ‘four months in a year’ or ‘11 weeks in
a year’ or 'five days in a week’ (Cell 2)

e establish relationships that could be used
to measure the passage of time, e.g.
‘eight months in a year, 11 days in a month,
five days in a week’ or ‘nine months in a
year, three weeks in a month, four days in
a week’ (Cell 3)?

Using a variety of methods

When calculating their age in days on Earth
or in years measured on other planets, are
learners able to:

e use a variety of mental strategies to add and
subtract small numbers (Cell 2)

e use a variety of mental, written and
calculator methods to obtain answers,
interpreting these by referring to the size
of numbers or the context, e.g.

3650 + 225 = 16.22, so | would be just
over 16 years old’ (Cell 3)

e check the accuracy of their results using
mental estimation, approximation and
inverse operations to decide whether or not
the results make sense, e.g. ‘3650 + 225
is a bit less than 3600 + 200 = 18, so the
answer seems about right” or “16.22 x 225
is about 16 x 200 = 3200’ (Cell 4)?

24 Optional Skills Assessment Materials

Recording and intepreting
data and presenting
findings

When presenting their results, are learners able
to:

record the number of months in their year
and the number of days in each of their
months (Cell 1)

itemise in a simple table or list, the number
and names of the days they have identified
(Cell 2)

construct a calendar that incorporates,

in a consistent manner, the days, weeks
and months they have identified and the
relationships they have used (Cell 3)?



Activity 2: The changing year Activity sheet

It takes about 88 of our days for the planet Mercury to orbit the Sun.

This is a year on Mercury.

Suppose there were only 88 days in our year.

What differences might this make to the way we measure time?

( )

Some things to think about:

e  Would we need 12 months in our year?

e  How many days would we have in each month?
e How many days would we have in a week?

e  What names would we give to each month?

e What names would we give to each day?
\ J

Design a calendar to show your ideas.
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Activity 2: The changing year Worksheet

Name:

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

You may use a calculator to answer the questions on this sheet.

1. How old are you in Earth days?

ooooooooooooooo

Show your working.

2. On Mercury, there are 88 days in a year.

Calculate your age in years measured on Mercury. ...............

Here are the times it takes some other planets to orbit the Sun.

Venus [ about 225 Earth days

Mars about 687 Earth days

Jupiter & J about 11 Earth years and 315 Earth days

All images © NASA

3. Calculate your age in years measured on:

cccccccccccccccccccccccccccccccccccc

(@) Venus (b) Mars () Jupiter
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Time | Developing number

Activity 3:
Time zones

Links to the
skills framework

In order to make evidence gathering more
manageable, it is suggested that you concentrate
initially on each of the principles shown as a
main focus in the table below.

Use mathematical information
Using numbers
Measuring

® Gathering information

Calculate
Using the number system
@® Using a variety of methods

Interpret and present findings
® Talking about and explaining work
Comparing data

Recording and interpreting data and
presenting findings

Key

® Main focus Incidental focus

No intentional focus

The What to look for section at the end of this
activity provides an indication of some of the
evidence that you might expect and the cells
with which this evidence might be matched.
However, it is important to appreciate that a
range of other evidence may also be generated
and that this may be more validly associated with
other principles and/or cells.

T

Z\

Suggested time
2-3 hours

="

Context

This activity is in two parts. Consequently, you
may wish to spread it over two or more sessions.

In the first part of this activity, learners
investigate the different times that clocks are set
to in various cities around the world and consider
reasons for this.

In the second part of the activity, learners plan
a world tour in which they visit four cities.
Learners present reasons for their choice of city
and investigate time differences and distances
between each of their chosen cities.

Resources

Each group of learners will need a copy of
the activity sheet provided. Learners also
need access to the computer software Time
tracker that is provided on the CD.

Depending on your organisational preference,
each group, pair or individual learner will

also require copies of the two worksheets
provided.

When completing the second worksheet,
learners should have access to a calculator
and the internet. If the internet is not
available, you will need to ensure that suitable
reference material is to hand and allow
additional time for research.

In addition, it is recommended that you
provide globes, atlases and/or maps to
help learners appreciate more fully the
geographical relationships between the
various cities and countries they consider.
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Activity 3 | Time zones

Developing the activity (part 1)

e Display the activity sheet on the whiteboard
and/or distribute a copy to each group of
learners.

Stimulate whole-class discussion and thinking
by asking questions such as:

—  What does ‘rotate’ mean?

—  Why is it day-time in some places and
night-time in others?

—  Why are clocks set to different times in
some countries?

—  What would happen if all countries set
their clock to the same time?

—  Does anyone have experience of time
differences, e.g. by travelling abroad,
phoning a relative in Canada or watching
a sports event in Australia?

As learners provide feedback, encourage
other learners to comment and/or ask further
questions.

After the general introduction, distribute a
copy of Worksheet 1 and ask learners to
use the computer software Time tracker to
investigate the time in the cities shown.

Careful observation of learners as they work
will provide opportunities for gathering
evidence relating to thinking, communication
and number skills.

When you consider it appropriate, bring
learners back together to share and compare
their findings.

Selecting particular learners and asking
appropriate questions, e.g. ‘How did you
work out the time difference between Sydney
and New York?" or "How can you check your
answer?’, will allow you to gather further
evidence.

Following the reporting back session, you
may wish to allow further time for learners to
follow up the ideas discussed.
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Time Activity 3: Time zones Activity sheet

The Earth rotates on its axis as it orbits the Sun.

At any time, some parts of the Earth face the Sun and others do not.

This means that when it is day-time in Britain it is night-time in other places.
To allow for this, people in different places set their clocks to different times.

Investigate the time in different cities around the world.

Some things to think about:

e What s the time now in... Paris... Athens... New York?
e Why is time ahead of us in some countries and behind in others?

e What are time zones?




Time | Developing number

Some examples of classroom practice

For this session, learners worked in groups of
three in the computer laboratory. Because of this,
the teacher decided to dispense with the activity
sheet and to begin by discussing learners’ own
experiences of time differences. These turned
out to be considerable, since everyone had
watched sporting events from other countries

on television, while many learners had travelled
to, or had relatives living in, countries situated in
other time zones.

Learners were then asked to run the Time
tracker software and to discuss what they
thought it was all about. Learners were very
motivated by the map of the world and soon
discovered that they could identify cities and
local times by clicking on the various locations.
As learners discussed the cities, the teacher
encouraged them to use directional language
and compass bearings, for example, ‘Brasilia is
west of Kinshasa and south of New York'.

Once the initial excitement had died down,

the teacher distributed Worksheet 1 and asked
learners to consider this. Most learners were
quick to complete the last two columns in the
table, although some learners were unsure
about the countries associated with some of
the cities. As the learners worked, the teacher
was able to gather further evidence by asking
appropriate questions, for example, ‘What is the
time difference between Baghdad and Tokyo?...
New York and Los Angeles?... Sydney and
Brasilia?...’, etc.

To conclude the session, the teacher brought

the learners together to share and compare their
answers and to discuss the methods used. Rachel
explained that, since Wellington is twelve hours
in front of us, ‘It will be two o’clock tomorrow
morning there’, while Liam noted that it was
midnight in Sydney.

Some learners reported finding the final question
on the worksheet quite challenging. Problems
were caused by learners trying to combine the

Activity 3: Time zones Worksheet 1

Rﬂi—hﬁl: ! Q-‘yi + Cere
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1.  Complate this table

Ciy Country | T Time
Kinshas Conga 1 % e
e Ir_a\-r_qrr * 1.! 1'T.'ﬂ'ﬁii
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1. Wit is 7:15%am in Brazilia, write down the time in:
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time differences between Brasilia and Baghdad
and/or Brasilia and Tokyo. Joshua explained that,
‘It's easier if you work off Cardiff time’. When
asked what he meant, Joshua said, "Well, Brasilia
is four hours behind Cardiff, so it's quarter past
eleven in Cardiff. Baghdad is three hours in front
of Cardiff. That makes it quarter past two. Tokyo
is nine hours in front of Cardiff, so it's quarter
past eight there’.

In a follow-up session, learners used globes

and atlases to identify those countries they had
not been sure about. They also spent some

time using compass directions to discuss the
positions of the cities relative to one another, the
continents in which the cities are to be found,
and the sights and features associated with

each city.
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Activity 3 | Time zones

A second teacher introduced the activity by
displaying the activity sheet on the interactive
whiteboard and discussing it. All of the learners
were aware of the fact that clocks were set to
different times in different parts of the world,
and the teacher was able to elaborate on their
comments by running and discussing Time
tracker.

As a follow-up to this introduction, the teacher
used two worksheets of her own. The first of
these included an extended list of cities, with
some information given regarding countries and
time differences. The second showed a map of
the world with a series of cities to be identified.
These worksheets were designed to allow some
learners to work with Time tracker on the small
number of computers available in the classroom,
while other learners used atlases and globes to
complete their world maps or worked out time
differences using the given information.
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Name: R lekes

Date: |0. (. 0%

The time in Britain is 10.00am. What time is it in cities around the world?

City Country T'.mcg"ﬁ;')““ Time
Juneau WSA -9 /- 00am
Tokyo TJopo 9 7.00pm
Los Angeles USA -8 2.00am
Wellington Moy Zeoland H2 10+ 00 pm
Nuuk G recaland -3 7. C0um
Baghdad Iraq +3 i-00m
Kinshasa C—D'\S ° +1 [ 1-00am
Qoo France 4] /] - 00am
Athens Grecce +2 12.00am
Worgy kon& China +8 L. 00pm
Perth Australia +g 6.00pm
Berlin G‘v.rrmn‘\j +1 /1. 00am
Brasilia Brazil -4 6. 00am
New York USA -5 5. 00am
Oslo \Qm-mm +1 e 00am
Madrid Soain " 1. 00gm
Moscow Russia +3 1. 00pm
Chicago USA -b bpe OOam
Sydney Aunkrol e +10 8. 00m
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Developing the activity (part 2)

e For this part of the activity, learners will
need access to the internet and/or suitable
geographical reference material.

e Introduce the activity by telling learners that
they are going to plan a world tour. Ask
learners to suggest various cities they would
like to visit, stimulating whole-class discussion
and thinking by asking questions such as:

—  Why have you chosen these cities?

— In what countries are the cities
located?

—  What do you hope to see or do in
these cities?

e As learners provide feedback, encourage
other learners to comment and/or ask further
questions.

e \When learners are ready to begin planning
their route, distribute a copy of Worksheet 2
to each group, pair or individual as you
consider appropriate.

e Careful observation of learners as they work
will provide opportunities for gathering
evidence relating to thinking, communication
and number skills.

e \When you consider it appropriate, bring
learners back together to share and
compare their findings.

e Selecting particular learners and asking
appropriate questions, e.g. ‘How did you
decide the order in which to visit your four
cities?” or ‘Could you visit the cities in a
different order?... Which order do you think
is best?... Why?’, will allow you to gather
further evidence.

e Following the reporting back session, you
may wish to allow further time for learners to
follow up the ideas discussed.

Optional Skills Assessment Materials 31



Activity 3 | Time zones

An example of classroom practice

The learners were extremely enthusiastic
about the task and there was no shortage of
suggestions for cities to visit.

The teacher distributed Worksheet 2 to each
group of learners and asked them to work
together to plan their tour. The internet and

a collection of reference books, atlases and
globes were available for learners to gather the
information they needed.

When the learners had completed the
worksheet, they were brought together to
discuss the routes they had planned and the
cities they intended to visit. During the reporting
back session some interesting number questions
were posed by learners, for example:

¢ will the distance travelled to visit the four
cities be different for different routes?

e how many different routes are possible?
e which route is the shortest?

It was clear that further work was needed to
answer these questions, so the teacher decided
that learners should return to them in future
lessons.
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Choose 4 cities you would like to visit and complete this table.

Cities to visit Time difference Time difference
from London from previous city
L Paers +Anrs
> Athens | +4frs +1 hrs
Lo ﬂ,,je/g; - 7hrs — 16 hrs

Find the distances between the cities you have chosen,

Cities to visit

Distance from
previous city (miles)

Total distance
flown (miles)

Lendon

v Puris 218 218
> Athens 7284 1502
* TokYo 5919 742
L Lo ﬁ,,je/g: 5501 12922
rencen 5451 /8373




Time | Developing number

What to look for

Gathering information Talking about and

When investigating time differences and/or exp|aining work

planning their world tour, are learners able to: When discussing their work, recording their

e read, understand and extract data presented findings and/or reporting back, are learners
in lists, tables, charts, simple graphs or able to:
diagrams, e.g. by extracting the necessary
data from the completed table in order to
calculate the required time differences
(Cell 2)

e choose data from given information
presented in a variety of numerical and

e talk about what they have done, referring
to some of the numbers they have
encountered (Cell 1)

® make comparisons using appropriate
language and symbols (Cell 2)

graphical ways, e.g. using an atlas or globe * use the language of position (including
to identify the countries in which the given co-ordinates and compass points) and
cities are located (Cell 3) movement, data and measures (Cell 3)
e access information presented in a variety * use correct mathematical language, symbols
of ways and from different sources, e.g. and notation (Cell 4)?

choose and use an appropriate search
engine to find relevant distances and time
differences (Cell 4)?

Using a variety of methods

When investigating time differences and
calculating distances travelled, are learners
able to:

® use a variety of mental strategies to add and
subtract small numbers (Cell 2)

e use a variety of methods of computation to
solve numerical and practical problems, e.g.
find the time difference between Sydney
and New York or the total distance travelled
on their world tour (Cell 3)?
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Activity 3: Time zones Activity sheet

The Earth rotates on its axis as it orbits the Sun.

At any time, some parts of the Earth face the Sun and others do not.

This means that when it is day-time in Britain it is night-time in other places.
To allow for this, people in different places set their clocks to different times.

Investigate the time in different cities around the world.

r )
Some things to think about:
e  What is the time now in... Paris... Athens... New York?
e  Why is time ahead of us in some countries and behind in others?

e \What are time zones?

. .
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Activity 3: Time zones Worksheet 1

Suppose the time in Wales is 2:00p.m.

1. Complete this table.

City Country Tlme(;i;tfresr)ence Time

Kinshasa Congo +1

Baghdad

Tokyo

New York

Sydney

Los Angeles

Brasilia

Chicago

Wellington

2. Find the time difference between Sydney and:

oooooooooooooooooooooooooooooooooooo

3. Ifitis 7:15a.m. in Brasilia, write down the time in:

(a) Cardiff (b) Baghdad (c) Tokyo

oooooooooooooooooooooooooooooooooooo
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Activity 3: Time zones

Worksheet 2

You are going to plan a world tour, flying from Heathrow Airport, London.

1.

2.

Choose 4 cities you would like to visit and complete this table.

Cities to visit

Time difference
from London

Time difference
from previous city

Find the distances between the cities you have chosen.

Cities to visit

Distance from
previous city (miles)

Total distance
flown (miles)

London

London
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