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	 Activity 4	 “How long is it . . . ?” (Different year)  [Meas 5.6/4]

		  A further extension of the previous two activities.  An easy beginning would be to 
ask “How long is it since the day I was born?”  They already know how many years 
this is, so it is only a matter of counting forward in months and days since their last 
birthdays.  Other possibilities are historical events, preferably ones which have some 
interest for the children.

	 	 		 Computer programs are available which will print a calendar for any required 
year, past, present or future, and it adds to the interest if these can be made available 
for this activity.  They can then find on which day of the week the event took place, 
as well as how long ago it was.

	 	 		 Future as well as past events should of course be included.  It may be useful to 
have some suggestions ready in case they are short of ideas. 

The calendar is an excellent representation of the combination of three separate 
orderings by which we organize our experience of the passage of days, and give 
names to them.  These have already been dealt with separately in previous top-
ics on time in SAIL Volume 1, and the present topic brings them together.  Giving 
them activities which involve repeated use of the calendar should help consolidate 
children’s knowledge of the relationships between days of the week, days of the 
month, and months of the year, and develop their ability to put this knowledge to 
use.

	 Discussion
	 of activities

Meas 5.6  Locations in time: dates (cont.)

OBSERVE AND LISTEN	 REFLECT	 DISCUSS

	 “How long is it . . . ?” (Different year)  [Meas 5.6/4]
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	 Meas 5.7   LOCATIONS IN TIME:  TIMES OF DAY

	 Concepts	  (i)	 Where we are during a day.
	 	 (ii)	 The clock as an instrument for measuring the time of day.

	 Abilities	 To tell the time of day by the clock, in both digital and analogue notations.

The preceding topic was concerned with location in time to the nearest day.  
In the present topic, we continue the development of this concept to specify 
locations within the time stretch of a single day.  The clock replaces the calendar 
as the means whereby we do this, and the symbolism by which we describe and 
record it.

	 Activity 1	 “How do we know when to . . . ?” [Meas 5.7/1]

		  A teacher-led discussion for a group of any size.  Its purpose is to underline the im-
portance of being able to tell the time, as a way of fitting one’s own activities in with 
those of others.

	 Materials	 None required.

	 Suggested	 1.	 Ask “How do we know when to . . . ?”  This can be anything which must be 
	 outline for	 	 done at a specific time, such as catch the bus for school, switch on the 
	the discussion	 	 television for a favourite program, come home from visiting a friend.  In some 

cases, e.g., end the lesson and go out for recess, the answer may well be that 
someone else says so:  e.g., most children will be told by a parent when it is 
time to get up in the morning.  In this case, we want to know how they know.  
If bells ring at programmed times in your school, you need to be prepared for 
the answer “Because the bell rings.” 

	 	 2.	 In nearly every case, the answer eventually comes back to because it is a par-
ticular time of day.  It was in order not to imply this answer in the wording of 
the question that I did not name this activity “How do we know when it’s time 
to . . . ?”

	 	 3.	 “So when do we know when it is . . . (whatever time is given)?”
	 	 4.	 The answer will nearly always be “By looking at a clock or watch.”
	 	 5.	 So we need to be able to read the time from a clock or watch, if we cannot 

already.

	 Discussion
	 of concepts
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	 Activity 2	 “Quelle heure est-il?”  [Meas 5.7/2]

		  A teacher-led discussion for a group of any size.  Its purpose is to introduce children 
to the analogue clock face.

	 Materials	 •	 An analogue clock face, with a movable hour hand only.  This needs to be large 
enough for the whole group to see easily.

	
	 Suggested	 1.	 Explain that long ago, people only needed to tell the time to the nearest hour, so 
	 outline for	 	 when they wanted to know the time they used to ask “What hour is it?”  In 
	the discussion	 	 French this is how they still ask what the time is.
	 	 2.	 So the early clock faces only showed hours, and this is how we are going to 

begin.
	 	 3.	 Earlier still, before there were any clocks, there was one time of day which they 

could tell by the sun (if it was shining).  Can anyone say what this might be?
	 	 4.	 If anyone suggests sunrise or sunset, these are good ideas, but why won’t they 

do?  (These change from day to day.)
	 	 5.	 What doesn’t change even though the days get shorter or longer is the middle of 

the day when the sun is halfway between rising and setting.  This is when it is 
highest in its path across the sky.  (Later, you might introduce the word ‘zenith.’) 

	 	 6.	 So they divided the day into two equal parts, before midday and after midday.  
When writing, these are often written ‘a.m.’ and ‘p.m.’ for short.  ‘A.m.’  stands 
for ‘ante meridiem,’ which is Latin for ‘before midday.’  ‘P.m.’  stands for ‘post 
meridiem,’ which means . . . ?  Which is it now, a.m. or p.m.?

	 	 7.	 There are twelve hours in each half day.  The a.m. half starts at . . . ? And ends at 
. . . ?  And the p.m. part starts at . . .  ?   And ends  at . . . ?

	 	 8.	 Now show the clock face, with the hand pointing to the actual time, to the near-
est hour.  Ask “Quelle heure est-il?”, or “What hour is it?”, whichever you pre-
fer.  Since we are imagining ourselves to be in the position of people long ago, 
they might like to answer as they did, and say (e.g.) “It is eleven of the clock.”  
Later this will be shortened to “o’clock.”

	 	 9.	 The next question is how we know whether the hour shown on the clock face is 
a.m. or p.m.  This is usually clear from where we are and what we are doing.  In 
the foregoing example, where would they be if it was eleven p.m.?  We hope, in 
bed and asleep!   If it is clear which we mean, we do not need to say a.m. or p.m. 
unless we want to.

	 	 10.	 They are then ready to practise reading the hour from the clock face, with the 
hour hand always pointing to an exact hour.  It should not take long for them to 
become fluent at this, after which they will be ready for the next activity.

Meas 5.7  Locations in time: times of day (cont.)
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	 Activity 3	 Hours, halves, and quarters  [Meas 5.7/3]

		  A continuation of Activity 1, which uses the minute hand to show halves and 
quarters of an hour.

	 Materials	 •	 The same clock face as used for Activity 2.
		  •	 A second one, similar but with a minute hand as well as an hour hand.
	 	 1.	 Use the first clock face to explain that the hour hand moves slowly round the 
	 	 	 dial, taking an hour to get from one figure to the next.
	 	 2.	 Position the hour hand halfway between two hours, and ask what they would call 

this time. 	
	 	 3.	 Accept any sensible answers.  Now show the second clock face, and explain that 

this helps us to tell the time more exactly.  The longer hand makes a complete 
turn in every hour.

	 	 4.	 Start the minute hand at 12, and ask: “Starting here, what part of a turn has it 
made when it gets to here?”, moving it to the figure 6.  (Half a turn.)  “So how 
long after the hour does it show?” (Half an hour.)

	 	 5.	 Put the hour hand half way between any two figures, say, 9 and 10, with the 
minute hand at 6, and ask what time this is showing.  “Half an hour after nine” is 
a good answer, which may be shortened to “Half past nine.”

	 	 6.	 Move the hour hand to half way between two other figures, and ask “What time 
does the clock show now?”  Repeat until they are fluent, which should not take 
long.

	 	 7.	 Repeat steps 4, 5, and 6, as before, except that the minute hand now shows a 
quarter after the hour.

	 	 8.	 Repeat steps 4, 5, and 6, as before, except that the minute hand now shows a 
quarter before the next hour. Though “A quarter before . . . ” is the usual answer, 
I think that we should also accept “Three quarters after . . .”, first, because it is 
also correct, and, second, because it corresponds to the way it would be both 
spoken and written in hours and minutes, e.g., 9:45.

	 	 9.	 Finally, repeat the above with the minute hand at 12.  Explain that when the time 
is right on the hour, we read this as (e.g.) “Three o’clock.”

	 	 10.	 On a subsequent occasion, the children may usefully practise reading the clock 
face as above, with the minute hand in one of the four positions above.  They 
may take it in turns to set the hands while the others read the time.

	 Activity 4	 Time, place, occupation  [Num 5.7/4]

		  An activity for a small group of children.  Its purposes are to give further practice in 
reading the time from a clock face, and to relate times of day to a wider context of 
where they go and what they do.

	 Materials	 •	 A clock face, with movable hour and minute hands.
		  •	 A two-sided card, with ‘a.m.’ on one side and ‘p.m.’ on the other.

Meas 5.7  Locations in time: times of day (cont.)

	 Suggested
	 outline
	 for the 
	 discussion
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	What they do	 1.	 One child has the clock face, and sets it to a time in which the minute hand is at 
one of the four quarters and the hour hand is in approximately the right position 
relative to the minute hand.  The two sided card may be either side up, but for 
the first round the time should be earlier than the present time.

	 	 2.	 He first asks the others “What time is this?” 
	 	 3.	 When they have answered, he then asks the other children in turn,  “Where were 

you at this time (pointing to the clock) today?  And what were you doing?”
	 	 4.	 When all have answered, the turn passes to the next child who repeats steps 1,  

2, and 3, as before, except that the time shown is later than the present time, and 
the questions in step 3 are changed to “Where will you probably be at this time 
(pointing to the clock) today?  And what will you probably be doing?”

	 	 5.	 The next child sets the time to any desired time of day, the questions in step 3 
being changed to “Where were you at this time (pointing to the clock) yester-
day?  And what were you doing?”

	 	 6.	 The next child does likewise, but asks “Where will you probably be at this time 
(pointing to the clock) tomorrow?  And what will you probably be doing?”

	 	 7.	 Four children will now have acted as questioner.  If there are others who have 
not yet had a turn at this, they may make any sensible choice of day for their 
questions.

The object of all this is not only for them to be able to tell the time by the clock, 
but to understand this within meaningful contexts.  Here I suggest two.  First is the 
practical need of an agreed system for describing locations in time, for social coop-
eration.  Many of the ways in which we coordinate our own actions with those of 
others would fall to pieces without clocks and watches.   Because of this practical 
need, the origin and development of time measurement has a long history.  I have 
tried to show just a glimpse of this.
	 Both analogue and digital clock faces are now widespread, and some teach-
ers prefer to teach the latter first on the grounds that it is easier.  This may be so, 
though it begins with hours and minutes rather than hours and quarters.  Myself, 
I prefer to start with the analogue clock face,  partly for the historical background 
which I have already mentioned, and partly because for some purposes I find it 
preferable.  The analogue clock face shows intervals graphically, so that it is easy 
to read off how long it is (e.g.) from 9:45 to 10:20.  At, say, 06:55 (digital) the  po-
sition of the minute hand at 5 minutes before the hour shows directly that the time 
is coming up to seven o’clock.  The digital reading requires this to be inferred from 
the difference between 55 and 60.  Finally, the digital readings give a greater de-
gree of accuracy than is needed for many purposes.  When I look at my own watch, 
it tells me the time to the nearest minute and second, whether I want these or not.   
(Yes, it is digital, because I like the other facilities which come with this.)  But in 
our living room we have an analogue clock to an old German design.  
	 Children need to be at home with both symbolisms, the spatial and the numeri-
cal.  Above, I have explained why I have begun with the former, but if you prefer 
the other way around, the foregoing activities can be taken in a different order.

	 Discussion
	 of activities

Meas 5.7  Locations in time: times of day (cont.)

OBSERVE AND LISTEN	 REFLECT	 DISCUSS	
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	 Meas 5.8   Equivalent measures of time

	 Concept	 That the same duration of time can be expressed in different units.

	 Ability	 To recognize equivalent measures of time, i. e., the same duration expressed in 
different units.

Equivalence between a single larger unit and a particular number of smaller units 
(e.g., 1 hour is equivalent to 60 seconds) has already been introduced, in ‘Time 
sheets,’ Meas 5.5/1 in Volume 1.  Here we expand the use of the concept, to recog-
nize equivalences such as     hour and 45 minutes.  I have kept to instances which 
are likely to be met with in everyday life.

	 Activity 1	 Pairing equivalent times  [Meas 5.8/1]

		  A game for a small group of children.  Its purpose is to introduce and practise the 
more frequently used equivalences between days, hours, minutes, and seconds.

	 Materials	 •	 A pack of cards showing pairs of equivalent times (durations). *
	 	 * Photomasters are provided for a pack containing 15 pairs.

	What they do	 1.	 The cards are shuffled and put in a pile face down on the table.  The top card is 
turned face up and put separately.

	 	 2.	 The players then take turns to turn over the top card from the face-down pile, 
and put it face up with (not on top of) the others.  

	 	 3.	 If the player whose turn it is sees two cards which show the same duration of 
time in different units, she claims them.

	 	 4.	 As the number of face-up cards increases, clearly the chance of there being two 
equivalent measure increases. 

	 	 5.	 If the player whose turn it is overlooks a pair, the next player may claim it before 
taking her turn in the normal way.  And if this player overlooks it, the same ap-
plies to the next player and so on.

	 	 6.	 The winner is the player with most pairs when all have played out their hands.

This is a straightforward activity.  However, it does encourage mental conversion 
of each new card as it is turned over, in order to look for an equivalent time among 
those already showing.

OBSERVE AND LISTEN	 REFLECT	 DISCUSS

	 Discussion
	 of concept

	 Discussion
	 of activities

3
4
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	[Meas 6]	 Temperature

	 MEAS 6.2   MEASURING TEMPERATURE BY USING A 
THERMOMETER

	 Concept		 The thermometer as an instrument for measuring temperature.

	 Abilities	  (i)	 To use a thermometer correctly for measuring temperature.
		  (ii)	 To sequence two or three objects in order of temperature.

Children will already be familiar with the idea of measuring instruments, such as 
rulers for measuring length, kitchen scales, speedometers in cars.  They will prob-
ably also have encountered a thermometer in some form or other — most children 
have had their temperatures taken by a parent or doctor.  So here again, we are 
consolidating, organizing, and extending their everyday knowledge.

	A ctivity 1	 The need for a way of measuring temperature  [Meas 6.2/1]

		  A teacher-led experiment followed by a discussion.  Its purpose is to underline the 
need for a way of measuring temperature which is more accurate than estimation, 
and to think of other reasons for this.  Below I suggest two forms of the experiment.  
You may like to try others.

	 Materials	 •	 Four containers for water, such as mugs, jam jars, . . . . 

 	 Suggested	 1.	 The four containers are nearly filled with water at three different temperatures.  
	 procedure		  One should contain cold water, chilled if necessary with a lump of ice which
	 for the		  should be removed before the experiment.  We may call this one C.  Another, 
	 experiment		  container H, should contain hot water, as hot as would be comfortable to wash 

one’s hands in.  The remaining two should contain warm water, both at exactly 
the same temperature.  This should be just a little above room temperature.  We 
will call these W (for warm).  Note that these terms are for our own conven-
ience: the containers should not be labelled with these letters.  

		  2.	 First put out containers C and H.
	 	 3.	 A volunteer is now needed.  Ask him to put two fingers of his left hand in C and 

two fingers of his right hand in H, and say which he thinks is hotter and which is 
colder.  He should keep his fingers in the containers for not less than 20 seconds 
before the next step.

		  4.	 Now give him the two W containers and ask him to compare these.  (In this case 
it is better to say “compare” rather than ask which is hotter/colder.)

		  5.	 Although they are in fact at the same temperature, one will  feel warmer to the 
fingers coming from the cold water.

		  6.	 Now ask another volunteer to compare the two W containers. He is likely to say 
that they are both the same.

	 Discussion
	 of concept
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Meas 6.2  Measuring temperature by using a thermometer (cont.)
		  7.	 So here we have one reason why we need a way of measuring temperature more 

reliably than by feeling.  Can anyone think of others?  (E.g., too hot or too cold 
to be safe to touch; inaccessibility; greater accuracy required than would be pos-
sible by estimation.)

	 Variation	 In this simpler form of the experiment, only one W container is used.  After step 
3, the volunteer puts the fingers of both hands in W, which will feel warmer to one 
hand than to the other.  Since this does not take long, more children can take part.  
May I suggest that in any case you try this for yourself beforehand?  It is a little 
strange to have ones hands sending messages which are contrary to what one knows 
to be the case.

	A ctivity 2	 Using a thermometer  [Meas 6.2/2]

		  An activity for a small group.  After a teacher-led introduction, they should be 
able to continue on their own.  Its purpose is to introduce children to the use of a 
thermometer.

	 Materials	 •	 Two Celsius thermometers, scaled from 0° (or below) to 100° (or above).
		  •	 At least two blocks of different heights.  The more of these that can be made 

available, the better.
		  •	 A number of containers for water, such as mugs, jam jars, . . .
		  •	 Hot and cold tap-water.
		  •	 Pencil and scrap paper for each child.

	 Suggested	 1.	 Fill two of the containers with water at clearly different temperatures.
	 introduction	 2.	 Have the children agree which is the hotter and which the colder, and let them 

show this as before by putting them on blocks of different heights.
		  3.	 Now put a thermometer in each of the containers, and ask the children to watch 

carefully and report what happens.
		  4.	 We hope that at least the nearer ones will observe that the thread of mercury or 

alcohol changes length, doing this more slowly until it is steady.
		  5.	 Put the thermometers vertically side by side, in the same relative positions.  We 

hope that they will now notice that the greater height in the thermometer corre-
sponds to the higher temperature.

		  6.	 Looking more closely, they can see that the thermometer is marked with a scale.  
These are degrees Celsius, which are the international units used to measure 
temperature.  

		  7.	 Pass them around, and let each say what the reading is.  Unless the liquid was at 
room temperature, the reading will gradually change.  What do they learn from 
this?

	 	 8.	 They may now each take a container and fill it with water mixed from cold and 
hot taps.  Working in pairs, one estimates which is hotter and which is colder, 
and shows this by putting them on blocks.  
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		  9.	 They then check with thermometers.  Since there will certainly not be two of 
these per pair of children, they will have to make the comparison by reading 
the temperatures in degrees Celsius which they record on a small piece of scrap 
paper.

	 	 10.	 These are wetted so that they adhere temporarily to the containers. 
		  11.	 (Optional further step.)  Pairs may then cooperate to put all their containers in 

order of temperature.

	 Note	 The temporary nature of the labels’ attachment corresponds well to the fact that the 
temperatures will not stay the same for long!

Note that in Activity 2, the children begin by using their own senses to compare 
temperatures, so that the higher thermometer reading corresponds to what they  
already know to be the higher temperature.  This relates the new experience to their 
existing schemas.
	 I have not included any explanation of how a thermometer works, mainly be-
cause these are resources for learning and applying mathematics rather than an 
introduction to science.  It will, however, be as well to be prepared with an expla-
nation if children ask.  The most common kind of thermometer, and the one which 
you will need for use in the classroom, is the mercury-in-glass type, with alcohol 
thermometers available for sub-zero temperatures.  Non-liquid thermometers, 
which use a bimetallic strip, are also fairly common, so you might want to check 
out this kind too.

OBSERVE AND LISTEN	 REFLECT	 DISCUSS

Meas 6.2  Measuring temperature by using a thermometer (cont.)

	 Discussion
	 of activities

	 Using a thermometer  [Meas 6.2/2]
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	 MEAS 6.3   TEMPERATURE IN RELATION TO EXPERIENCE

	
	 Concept	 The relationship between temperatures as shown by a thermometer and everyday 

experience.

	 Abilities	  (i)	 To say roughly what temperatures are to be expected in a variety of everyday 
examples.

		  (ii)	 Conversely, to say whether a given temperature is a likely one in any given 
case.

The concept itself is the same as the children learned in Meas 6.2.  Here they are 
expanding its field of application.

	A ctivity 1	 Everyday temperatures  [Meas 6.3/1]

		  A project-like activity for a small group of children to work at cooperatively, as de-
scribed below.

	 Materials	 •	 Not less than two thermometers for the group; more if possible.
		  •	 Pencil and paper for each child.

	What they do	 1.	 Explain that now they know how to measure temperature accurately with a ther-
mometer, you would like them to make a list of everyday temperatures which 
they could measure.

		  2.	 They should start by ‘brainstorming’ to produce a list of what they want to meas-
ure.   Here are some suggestions to start with:

				    Inside temperatures, in the classroom and elsewhere in the school.
				    Outside temperatures, at different times of year.
	 	 	 	 Temperatures in the same room at floor level and as near the ceiling as practi-

cal.
				    Temperatures of liquids left in shade and sun.
				    Temperatures of ice water, and (under supervision) boiling water.
				    Body temperature using ordinary and (if available) a clinical thermometer.  	

		  Why is body temperature important?
		  3.	 They work in pairs to read and record the temperatures they have listed, having 

first apportioned this among themselves.
		  4.	 Finally they combine their information in a list for the classroom wall.

	 Discussion
	 of concept
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	A ctivity 2	 “What temperature would you expect?”  [Meas 6.3/2]

		  An activity for any sized group of children, working in pairs.  Its purpose is to give 
practice in using and extrapolating their knowledge of likely temperatures, based on 
the experience gained in Activity 1.

	 Materials	 For each pair:
		  •	 The query list, see below.*
		  •	 Pencil and paper.
		  •	 Their rough drafts of the lists made in Activity 1 would be useful, as an aid to 

memory.
		  * Note  This is provided for your convenience, here and in the photomasters, but you 

may wish to extend this to include material of local and topical interest.

	What they do	 1.	 They discuss with their partners what would be reasonable answers to the que-
ries on the list, and fill these in on their sheet.  In most cases a range of tempera-
tures, or “Around . .  .” , would be sensible replies.

		  2.	 All the pairs at the same table may then share their conclusions, and discuss any 
points of divergence.  If these cannot be resolved, they will need to consult you.

	 	 3.	 As in Activity 1, the final results might make a suitable display for the classroom 
wall.

		  Query List

	 What temperature would you expect to find in the following?
	 A classroom or living room.
	 A refrigerator.
	 A freezer.
	 An oven ready for cooking.
	 A shopping mall.
	 Water from a cold tap.
	 Water from a hot tap.
	 A swimming pool.
	 A hot bath or shower.
	 A mountain stream.

Meas 6.3  Temperature in relation to experience (cont.)
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	A ctivity 3	 Temperature in our experience  [Meas 6.3/3]

		  This is a long-term project, for the whole class, to be organized in whatever way you 
think best.  It is based on the idea that temperature is an interesting source of data for 
environmental studies.

	 Materials	 •	 Suitable display material for the classroom wall, to incorporate the data below as 
it is collected.

		  •	 Celsius thermometers.
		  •	 An outdoor thermometer, which can be read through the window, is an interest-

ing source of data.  A maximum and minimum thermometer would be even more 
interesting, and could be used to make a graph of year-long changes.

	What they do	 (These are suggestions offered as a starting point.)
		  Temperatures are recorded and collated, in some cases graphically, for the following 

temperatures:
				   Outdoors (locally) in summer, winter, spring, fall, at the same times of day.
				   Highest temperature recorded, and lowest.
				   Hourly readings inside and outside for the whole of  a school day.

In Meas 6.1 we based the scientific concept of temperature on children’s everyday 
experience of this.  In Meas 6.2, we introduced the instrument (thermometer) and 
units (degrees Celsius) by which this is measured.  In the present topic, children 
are developing connections in the reverse direction, from temperature as meas-
ured with a thermometer back to everyday experience.   This continues the overall 
process by which we accept the importance and validity of the knowledge which 
children already have, lead them to consolidate and organize it, and then help them 
to expand it further.

OBSERVE AND LISTEN	 REFLECT	 DISCUSS

Meas 6.3  Temperature in relation to experience (cont.)

	 Discussion
	 of activities

	 Temperature in our experience  [Meas 6.3/3]
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	 Glossary

	 These are words which may be unfamiliar, or which are used with special-
ized meanings.  The definitions and short explanations given here are intended 
mainly as reminders for words already encountered in the text, where they are 
discussed more fully.  This is not the best place to meet a word for the first time.

abstract	 (verb) To perceive something in common among a diversity of experiences.  
(adj.)  Resulting from this process, and thus more general, but also more remote 
from direct experience.

add	 This can mean either a physical action, or a mathematical operation.  Here we 
use it with only the second meaning, in order to keep these two ideas distinct.

addend	 That which is to be added.
base	 The number used for grouping objects, and then making groups of these groups, 

and so on.  This is a way of organizing large collections of objects to make them 
easier to count, and is also important for place-value notation.

binary	 Describes an operation with two operands.
canonical form	 When there are several ways of writing the same mathematical idea, one of 

these is often accepted as the one which is most generally useful.  This is called 
the canonical form.  A well known example is a fraction in its lowest terms.

	 Property which is the basis for classification, and for membership of a
	 given set.
commutative	 This describes a physical action or a mathematical operation for which the result 

is still the same if we do it the other way about.  E.g., addition is commutative, 
since 7 + 3 gives the same result as 3 + 7; but subtraction is not.

concept	 An idea which represents what a variety of different experiences have in com-
mon.  It is the result of abstracting.

congruent	 Two figures are congruent if one of them, put on top of the other, would coin-
cide with it exactly.  The term still applies if one figure would first have to be 
turned over.

contributor	 One of the experiences from which a concept is abstracted.
counting numbers	 The number of objects in a set.  The cardinal numbers, 1, 2, 3, . . . (continuing 

indefinitely).  Zero is usually included among these, but not negative or frac-
tional numbers.

digit	 A single figure.  E.g., 0, 1, 2, 3, . . . 9.
equivalent	 Of the same value.
extrapolate	 To expand a schema by perceiving a pattern and extending it to new applica-

tions.
	 A concept which is itself abstracted from other concepts.  E.g., the 
	 concept of an even number is abstracted from numbers like 2, 4, 6, . . . so even 

number is a higher order concept than 2, or 4, or 6, . . .
interiority	 The detail within a concept.
interpolate	 To increase what is within a schema by perceiving a pattern and extending it 

inwards.

characteristic 
property

higher order 
concept
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low-noise example 	 An example of a concept which has a minimum of irrelevant qualities.
	 The opposite of higher order concept, q.v.

match	 To be alike in some way.
	 See operation.

Mode 1	 Schema building by physical experience, and testing by seeing whether predic-
tions are confirmed.

Mode 2	 Schema building by receiving communication, and testing by discussion.
Mode 3	 Schema construction by mental creativity, and testing whether the new ideas 

thus obtained are consistent with what is already known.
model	 A simplified representation of something.  A model may be physical or mental, 

but here we are concerned mainly with mathematical models, which are an im-
portant kind of mental model.

natural numbers	 The same as the counting numbers.
notation	 A way of writing something.
numeral	 A symbol for a number.  Not to be confused with the number itself.
oblong	 A plane figure having four sides and four right angles, with adjacent sides un-

equal.  An oblong and a square are two kinds of rectangle, in the same way as 
boys and girls are two kinds of children.

operand	 Whatever is acted on, physically or mentally.
operation	 Used here to mean mental action, in contrast to a physical action.
pair	 A set of two.  Often used for a set made by taking one object from each of two 

existing sets: e.g., a knife and a fork.
	 A way of writing numbers in which the meaning of each digit depends both on 

the digit itself, and also on which place it is in, reading from right to left.
predict	 To say what we think will happen, by inference from a suitable mental model. 

Not the same as guessing.  Prediction is based on knowledge, guessing on igno-
rance.

schema	 A conceptual structure.  A connected group of ideas.
set	 A collection of objects (these may be mental objects) which belong together in 

some way.
subitize	 To perceive the number of objects in a set without counting.
sum	 The result of an addition.
symmetry	 A relation of a figure with itself, in which there is an exact correspondence of 

size and shape on opposite sides of a line or around a point.  Both line symmetry 
and rotational symmetry are considered in this book. 

transitive	 A property of a relationship.  E.g., if Alan is taller than Brenda, and Brenda is 
taller than Charles, then we know also that Alan is taller than Charles.  So the 
relationship ‘is taller than’ is transitive.

unary	 Describes an operation with a single operand.

lower order 
concept

mathematical 
operation

place-value 
notation
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Alphabetical List of Activities
A computer-controlled train  399
A new use for the multiplication square  204
A portion of candy  445
A race through a maze  361
Abstracting number sentences  152
Advantages and disadvantages  406
Air freight  119
Airliner  146
Alias prime  76, 198
Alike because . . . and different because . . .  384
“All make an angle like mine.”  270
“All put your rods parallel/perpendicular to the 

big rod.”  264
An odd property of square numbers  79
“And what else is this?”  294
Angle dominoes  274
Angles in the environment  272
Animals through the looking glass  314
Animals two by two  314
“Are calculators clever?”  258
Area of a circle  421
Area of a parallelogram  417
Area of a triangle  419

Big Giant and Little Giant  156
Big numbers  102, 103
Binary multiplication  159
Blind picture puzzle  393
Building sets of products  162
Buyer, beware  398
Buying grass seed for the children’s garden  424
Buying smallholdings  426

Calculating in hectares  426
Calculating in square metres  423
Calculating lengths from similarities  285
“Can we subtract?”  138
Can you spot a litre?  434
Can you think of . . . ?  366
Candy store: selling and stocktaking  148
“Can’t cross, will fit, must cross.”  275
Cards on the table  166
Cargo Airships  214

Cargo boats  172
Carpeting with remnants  412
Cashier giving fewest coins  95
Catalogue shopping  124
Centre and angle of rotation  352
Chairs in a row  396
Change by counting on  126
Change by exchange  125
Checking a spring balance  443
Circles and polygons  299
Circles and their parts in the environment  267
Circles in the environment  266
Claim and explain  412
Claim and explain (harder)  415
Claiming and naming  248
Classifying polygons  278
Classifying quadrilaterals  292
Classifying triangles  287
Collecting symmetries  318
Colouring pictures  264
Combining the number sentences  190
Compass directions  332
Completing the product table  164
Completing the table  428
Completing the table of units of capacity or 

volume  436
Completing the table of units of mass  447
Congruent and similar polygons  283
Congruent and similar triangles  289
Constructing rectangular numbers  74, 194
Constructing the results of slides  329
Continuing the pattern  72
Counting centimetres with a ruler  386
Cycle camping  121

Decorating the classroom  389
Different name, same angle  339
Different objects, same pattern  381
Different questions, same answer.  Why?  187
Directions and angles  338
Directions for words  333
Drawing mirror images  315
Drawing nets of geometric solids  309
Drawing the number line  359
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Equivalent fraction diagrams (decimal)  242
Equivalent measures, cm and mm  397
Escape to freedom  341
Everyday temperatures  460
Expanding the diagram  233
Explaining the shorthand  178

Factors bingo  197
Factors rummy  197
Feeding the animals  227
Fractional number targets  262
Fractions for sharing  255
Front window, rear window  141
Front window, rear window – make your own  

143

Geometric nets in the supermarket and 
elsewhere  312

Get back safely  345
Gift shop  136
Gold rush  409

“Hard to know until we measure”  408
“Hard to tell without measuring”  433
Head keepers  230
‘Home improvement’ in a doll’s house  414
Honest Hetty and Friendly Fred  439
Hopping backwards  360
Hours, halves, and quarters  454
“How are these related?”  83
“How can we write this number?” (Headed 

columns)  373
“How do we know that our method is still 

correct?”  252
“How do we know when to . . . ?”  452
“How long is it . . . ?” (Different month)  450
“How long is it . . . ?” (Different year)  451
“How long is it . . . ?” (Same month)  450
How long will the frieze be?  391
“How many cubes in this brick?” (Alternative 

paths)  179
“How many grams to a litre?  It all depends.”  

445
“How would you like it?”  97

“I can see . . . ”  301
“I estimate __ grams.”  444
“I know a shortcut.”  411
“I know another way.”  163
“I think you mean . . .”  294
“I’ll take over your remainder.”  210
“I’m thinking in hundreds . . . .”  209
Instant tiling  407
Introducing the decimal point  374
Introduction to back bearings  344
Introduction to rotational symmetry  355
Introduction to symmetry  317
Inventing tessellations  306
Is there a limit?  366
Island cruising  334
“It has to be this one.”  429

Largest angle takes all  271
Less than, greater than  100
Little Giant explains why  158
Long multiplication  182

Mailing parcels  442
Mailing parcels (spring balance)  443
Making a set of kilogram masses  441
Making and tasting (accuracy in the kitchen)  435
Making equal parts  219
Making jewellery to order  240
Match and mix (line symmetry)  357
Match and mix: equivalent decimal fractions  244
Match and mix: equivalent fractions  239
Match and mix: parts  225
Match and mix: polygons  279
Match and mix: rotational symmetries  356
Match and mix: triangles  288
Measuring by counting tiles  406
“Mine is the different kind.”  275
Mixed units  431
Model bridges  390
Mountain road  387
Mr. Taylor’s Game  191
Multiples Rummy  168
Multiplying 3-digit numbers  172
Multiplying by 10 or 100  176
Multiplying by hundreds and thousands  178
Multiplying by n-ty and any hundred  180
“My rods are parallel/perpendicular”  263
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Naming big numbers  104
Net of a box  415
Number stories (multiplication)  151
Number stories, and predicting from number 

sentences  153
Number targets  86
Number targets beyond 100  87
Number targets by calculator  259
Number targets in the teens  89
Number targets using place‑value notation  91
Number targets: division by calculator  217

Odd sums for odd jobs  116
One tonne van drivers  122

Pair, and explain  243
Pairing equivalent times  456
Parallels by sliding  330 
Parcels within parcels  201
Parts and bits  223
Parts of a circle  266
Patterns in sound  382
Patterns which match  382
Patterns with circles  268
Place-value bingo  91
Planning our purchases  118
“Please be more exact” (Telephone shopping)  

392
“Please may I have?”  (Diagrams and notation)  

235
“Please may I have?”  (Metre and related 

units)  403
Pointing and writing  375
Polygon dominoes  279
Predict, then press  257
Problem:  to put these objects in order of mass  

438
Products practice  166
Putting and taking  71
Putting containers in order of capacity  433

Q and R ladders  213
“Quelle heure est-il?”  453
Quotients and Remainders  205

Race from 500 to 0  144
Race to a litre  436
Reading headed columns in two ways  245
Recognizing solids from their nets  311
Relating different units  402
Relations between quadrilaterals  293
Renovating a house  117
Renting exhibition floor space  424
Right angles, acute angles, obtuse angles  273
Rounding big numbers  111
Rounding decimal fractions  261
Rounding to the nearest hundred or thousand  

109
Run for shelter  107

Same kind, different shapes  221
Same number, or different?  247
“Same number, or different?”  99
Seeing, speaking, writing 11‑19  88
Sequences on the number line  360
Shapes and sizes  408
Shrinking and growing  376
Sides of similar polygons  284
Similarities and differences between patterns  

383
Sliding home in Flatland  326
Snail race  370
Snails and frogs  371
Sorting equivalent fractions  238
Sorting parts  223
Sorting proverbs  72
“Special:  Small Lemonade, 10¢”  435
Square numbers  79
Start, Action, Result beyond 100  121
Start, Action, Result up to 99  113
Subtracting from teens: “Check!”  135
Subtracting from teens: choose your method  

133
Subtracting three-digit numbers  145
Subtracting two-digit numbers  139
Sum of two primes  77

Taking  360
Talk like a Mathematician (lines, rays, 

segments)  322



468

Target, 1  251
“Tell us something new.”  82
Temperature in our experience  462
Tens and hundreds of cubes  67
Tens and hundreds of milk straws  68
Tessellating any quadrilateral  307
Tessellating other shapes  305
Tessellating regular polygons  304
“That is too exact.”  (Car rental)  395
“That is too exact.”  (Power lines)  394
The largest animal ever  446
The need for a way of measuring temperature  

457
The need for standard units  385
The rectangular numbers game  75, 195
The sieve of Eratosthenes  77, 199
Thousands  68
Throwing for a target  69
Tiling the floors in a home  416
Till receipts  126
Till receipts up to 20¢  135
Time, place, occupation  454
Trainee keepers, qualified keepers  229
Treasure chest  183
Triangle dominoes  288
Triangles and larger shapes  302
Triangles and polygons  298
True north and magnetic north  350
True or false?  323

Unpacking the parcel (binary multiplication)	
	 Alternative notations  159

Unpacking the parcel (division)  190
Unpacking the parcel (subtraction)  131
Using a thermometer  458
Using multiplication facts for larger numbers  

171
Using set diagrams for comparison  129
Using set diagrams for finding complements  

130
Using set diagrams for giving change  130
Using set diagrams for taking away  128
Using the short lengths  (Power lines)  395

Village Post Office  207

Walking the planks  353
Walking to school  320
“We don’t need headings any more.”  90
“What could stand inside this?”  428
What must it have to be . . . ?  296
What number is this?  (Double starter)  365
What number is this?  (Single starter)  363
What number is this? (Decimal fractions)  369
“What temperature would you expect?”  461
What the calendar tells us  449
Where are we?  347
Where must the frog land?  360
“Which angle is bigger?”  271
“Will it, won’t it?”  405
“Will this do instead?”  237
Words from compass bearings  339
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A Sequencing Guide for Grade Level 3

Review	 Patt 1.4/1, 2, 3, 4, 5 (pages 381-384)
Review	 Num 1.9 and 1.10 in SAIL Volume 1  
Num 1.11	 Extrapolation of number concepts to 100	
	 /1 	 Throwing for a target	 69	

 /2	 Putting and taking	 71
Num 1.12	 Ordinal numbers, first to one hundredth	
	 /1 	 Continuing the pattern	 72	

 /2	 Sorting proverbs	 72
Org 1.13	 Base ten
	 /1	 Tens and hundreds of cubes	 67
	 /2	 Tens and hundreds of milk straws	 68
	 /3	 Thousands	 68
Num 2.8	 Written numerals 20 to 99, headed columns
	 /1	 Number targets	 86
	 /2	 Number targets beyond 100	 87
Num 2.10	 Place-value notation	
	 /1	 “We don’t need headings any more.”	 90
	 /2	 Number targets using place-value notation	 91	

/3	 Place-value bingo	 91
Num 2.11	 Canonical  form	
	 /1	 Cashier giving fewest coins  (stage a)	 95
	 /2	 “How would you like it?”	 97
Num 2.12	 The effects of zero	
	 /1	 “Same number, or different?” (stage a)	 99	

/2	 Less then, greater than  (stage a)	 100
Num 2.13	 Numerals beyond 100, written and spoken	
	 /1	 Big numbers (to thousands)	 102	

/2	 Naming big numbers (to thousands) 	 104
Return  to:  Num 2.11/1, stage b), Num 2.12/1, 2, stage b)	
Review Num 3.7 and 3.8 in SAIL Volume 1 
Num 3.9	 Adding, results up to 99	
	 /1	 Start, Action, Result up to 99	 113
	 /2	 Odd sums for odd jobs	 116	

/3	 Renovating a house 	 117	
/4	 Planning our purchases	 118

	 /5	 Air freight	 119
Num 3.10	 Adding, results beyond 100	
	 /1	 Start, Action, Result beyond 100	 121
	 /2	 Cycle camping	 121	

/3	 One tonne van drivers  	 122	
/4	 Catalogue shopping	 124

Review Num 4.6, 4.7, and 4.8 as necessary
Num 4.9 	 Subtraction up to 99	 	

/1	 “Can we subtract?”	 138
	 /2	 Subtracting two-digit numbers 	 139	

/3	 Front window, rear window 	 141	
/4	 Front window, rear window-make your own	 143

Num 4.10	 Subtraction up to 999	 	
/1	 Race from 500 to 0	 144

	 /2	 Subtracting three-digit numbers 	 145	
/3	 Airliner 	 146	
/4	 Candy store: selling and stocktaking	 148

Review Num 5.1, 5.2, and 5.3 in SAIL Volume 1
Num 5.4	 Number stories: abstracting number sentences	
	 /1	 Number stories (multiplication)	 151
	 /2	 Abstracting number sentences	 152
	 /3	 Number stories, and predicting from number  		

	 sentences	 153
Num 5.5 	 Multiplication is commutative; alter. notations; binary mult.
	 /1	 Big Giant and Little Giant	 156
	 /2	 Little Giant explains why	 158
	 /3	 Binary multiplication	 159
	 /4	 Unpacking the parcel (binary mult.) Alter. notations 	159
Num 5.6	 Building product tables: ready-for-use results
	 /1	 Building sets of products	 162
	 /2	 “I know another way.”	 163
	 /3	 Completing the product table (products to 45)	 164
	 /4	 Cards on the table (products to 45)	 166
	 /5	 Products practice (products to 45)	 166
	 /6	 Multiples Rummy (beginners’ pack)	 168
Num 5.8	 Multiplying by 10 and 100
	 /1	 Multiplying by 10 or 100 (1 die only)	 176
	 /2	 Explaining the shorthand (1 digit only)	 178
Review Num 6.1 and 6.2 in SAIL Volume 1
Num 6.3	 Division as a mathematical operation
	 /1	 Different questions, same answer.  Why?	 187 
	 /2	 Combining the number sentences	 190
	 /3	 Unpacking the parcel (division)	 190
	 /4	 Mr. Taylor’s Game	 191
Num 7.1 	 Making equal parts (Fifth-parts are new)	
	 /1	 Making equal parts 	 219
	 /2	 Same kind, different shapes	 221
	 /3	 Parts and bits	 223
	 /4	 Sorting parts	 223
	 /5	 Match and mix: parts	 225

	 Activities	 Volume 2 page 	 Activities	 Volume 2 page
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Num 7.2	 Take a number of like parts
	 /1	 Feeding the animals	 227
	 /2	 Trainee keepers, qualified keepers	 229
	 /3	 Head keepers	 230
Num 7.3	 Fractions as a double operation; notation
	 /1	 Expanding the diagram	 233
	 /2	 “Please may I have?” (Diagrams and notation)	 235
Review Space 1.5, 1.6, and 1.7 in SAIL Volume 1
Space 1.8 	Parallel lines, perpendicular lines
	 /1	 “My rods are parallel/perpendicular”	 263
	 /2	 “All put rods parallel/perpendicular to the big rod”	264
	 /3	 Colouring pictures	 264
Space 2.1 	Reflections of two-dimensional figures
	 /1	 Animals through the looking glass	 314
	 /2	 Animals two by two	 314
	 /3	 Drawing mirror images	 315
Space 2.2 	Reflection and line symmetry
	 /1	 Introduction to symmetry	 317
	 /2	 Collecting symmetries	 318
NuSp 1.7	 Unit intervals: the number line	
	 /1	 Drawing the number line	 359
	 /2	 Sequences on the number line	 360	

/3	 Where must the frog land? 	 360	
/4	 Hopping backwards	 360	
/5	 Taking	 360	
/6	 A race through a maze	 361

NuSp 1.8	 Extrapolation of the number line . . .  the counting numbers.
	 /1	 What number is this?  (Single starter)	 363
	 /2	 What number is this?  (Double starter)	 365
	 /3	 Is there a limit?	 366
	 /4	 Can you think of . . .?	 366
NuSp 1.9	 Interpolation between points.  Fractional numbers (decimal)
	 /1	 What number is this?  (Decimal fractions)	 369
	 /2	 Snail race	 370
	 /3	 Snails and frogs	 371
NuSp 1.10 	 Extrapolation of place-value notation
	 /1	 “How can we write this number?” (hdd. cols., stage a)	373
	 /2	 Introducing the decimal point (tenths only)	 374
	 /3	 Pointing and writing (stage a)	 375
	 /4	 Shrinking and growing (stage a)	 376
Meas 1.4	 International units: metre, centimetre
	 /1	 The need for standard units	 385
	 /2	 Counting centimetres with a ruler	 386
	 /3	 Mountain road	 387
	 /4	 Decorating the classroom	 389
Meas 1.5	 Combining lengths corresponds to adding numbers of units
	 /1	 Model bridges	 390
	 /2	 How long will the frieze be?	 391
Meas 1.6	 Different sized units for different jobs: km, mm, dm
	 /6	 Chairs in a row (dm)	 396
Meas 3.5	 Measuring volume & capacity /non-standard units	
	 /1	 Putting containers in order of capacity	 433
	 /2	 “Hard to tell without measuring”	 433
Meas 3.6	 Standard units (litres, millilitres, and kilolitres)	
	 /1	 Can you spot a litre?	 434
	 /2	 “Special: Small Lemonade, 10¢”	 435
	 /3	 Making and tasting (accuracy in the kitchen)	 435
	 /4	 Race to a litre	 436
Meas 4.4	 Measuring mass by weighing...
	 /1	 Problem: to put these objects in order of mass	 438
	 /2	 Honest Hetty and Friendly Fred	 439
Meas 4.5	 Standard units (kilograms)
	 /1	 Making a set of kilogram masses	 441
	 /2	 Mailing parcels	 442
Meas 4.6	 The spring balance
	 /1	 Checking a spring balance	 443
	 /2	 Mailing parcels (spring balance)	 443
Meas 4.7	 Grams[, tonnes]
	 /1	 “I estimate __ grams.”	 444
	 /2	 “How many grams in a litre?  It all depends.”	 445
	 /3	 A portion of candy	 445
Review Meas 5.4 and 5.5 from SAIL Volume 1
Meas 5.6	 Locations in time: dates	
	 /1	 What the calendar tells us	 449
	 /2	 “How long is it...?” (Same month)	 450
	 /3	 “How long is it...?” (Different month)	 450
	 /4	 “How long is it...?” (Different year)	 451
Meas 5.7	 Locations in time: times of the day
	 /1	 “How do we know when to...?”	 452
	 /2	 “Quelle heure est-il?”	 453
	 /3	 Hours, halves, and quarters (extend to 5 minutes)	 454
	 /4	 Time, place, occupation	 454
Meas 6.2	 Measuring temperature by using a thermometer
	 /1	 The need for a way of measuring temperature	 457
	 /2	 Using a thermometer	 458
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Review Num 1.11, 1.12  
Org 1.13	 Base ten
	 /1	 Tens and hundreds of cubes	 67
	 /2	 Tens and hundreds of milk straws	 68
	 /3	 Thousands	 68
Num 2.8	 /2	 Number targets beyond 100	 87
Num 2.10	 Place-value notation
	 /1	 “We don’t need headings any more.”	 90
	 /2	 Number targets using place-value notation	 91	

/3	 Place-value bingo	 91
Num 2.11	 Canonical  form	
	 /1	 Cashier giving fewest coins  (stage a)	 95
	 /2	 “How would you like it?”	 97
Num 2.12	 The effects of zero	
	 /1	 “Same number, or different?” (stage a)	 99	

/2	 Less then, greater than  (stage a)	 100
Num 2.13	 Numerals beyond 100, written and spoken	
	 /1	 Big numbers (to ten-thousands)	 102	

/2	 Naming big numbers (to ten-thousands) 	 104
Return  to:  Num 2.11/1, stage b) and Num 2.12/1, 2, stage b)
Num 2.14	 Rounding (whole numbers)
	 /1	 Run for shelter	 107	

/2	 Rounding to the nearest hundred or thousand	 109
Review Meas 4.5 and 4.6 as necessary
Meas 4.7	 Grams[, tonnes]
	 /1	 “I estimate__ grams.”	 444
	 /2	 “How many grams in a litre?  It all depends.”	 445
	 /3	 A portion of candy	 445
Review Num 3.9 as necessary	
Num 3.10	 Adding, results beyond 100  [extend to 4-digit whole nos.]	
	 /1	 Start, Action, Result beyond 100	 121
	 /2	 Cycle camping	 121	

/3	 One tonne van drivers  	 122	
/4	 Catalogue shopping	 124

Review Num 4.8 and 4.9 as necessary
Num 4.10	 Subtraction up to 999  [extend to 4-digit whole nos.]
	 /1	 Race from 500 to 0	 144
	 /2	 Subtracting three-digit numbers 	 145	

/3	 Airliner 	 146	
/4	 Candy store 	 148

Review Num 5.4 as necessary
Num 5.5 	 Multiplication is commutative; alter. notations; binary mult.
	 /1	 Big Giant and Little Giant	 156
	 /2	 Little Giant explains why	 158
	 /3	 Binary multiplication	 159
	 /4	 Unpacking the parcel (binary mult.) Alt. notations 	159
Num 5.6	 Building product tables: ready-for-use results
	 /1	 Building sets of products	 162
	 /2	 “I know another way.”	 163
	 /3	 Completing the product table [products to 81]	 164
	 /4	 Cards on the table [products to 81]	 166
	 /5	 Products practice [include Variation]	 166
	 /6	 Multiples rummy [include advanced pack]	 168
Num 5.7	 Multiplying 2- or 3-digit numbers by single digit numbers
	 /1	 Using multiplication facts for larger numbers	 171
	 /2	 Multiplying 3-digit numbers	 172
	 /3 	 Cargo boats	 172
Num 5.8	 Multiplying by 10 and 100
	 /1	 Multiplying by 10 or 100	 176
	 /2	 Explaining the shorthand	 178 
Num 6.3	 Division as a mathematical operation
	 /1	 Different questions, same answer.  Why? 	 187
	 /2	 Combining the number sentences	 190
	 /3	 Unpacking the parcel (division)	 190
	 /4	 Mr. Taylor’s Game	 191
Num 6.4	 Organizing into rectangles
	 /1	 Constructing rectangular numbers 	 194
	 /2	 The rectangular numbers game	 195
Num 6.5	 Factoring: composite numbers and prime numbers
	 /1	 Factors bingo	 197 
	 /2	 Factors rummy	 197
	 /3	 Alias prime	 198
	 /4	 The Sieve of Eratosthenes	 199
Num 6.6	 Relation between multiplication and division
	 /1	 Parcels within parcels 	 201
Num 6.7	 Using multiplication results for division
	 /1	 A new use for the multiplication square	 204
	 /2	 Quotients and Remainders	 205
	 /3	 Village Post Office	 207
Num 6.8	 Dividing larger numbers [2-digits by one digit]
	 /1	 “I’m thinking in hundreds . . .” [. . . tens] 	 209
	 /2	 “I’ll take over your remainder.”	 210
	 /3	 Q and R ladders	 213
Review Num 7.1 and 7.2

	 Activities	 Volume 2 page

A Sequencing Guide for Grade Level 4
	 Activities	 Volume 2 page
Num 7.3	 Fractions as a double operation; notation
	 /1	 Expanding the diagram	 233
	 /2	 “Please may I have?” (Diagrams and notation)	 235
Num 7.4	 Simple equivalent fractions
	 /1	 “Will this do instead?”	 237
	 /2	 Sorting equivalent fractions	 238
	 /3	 Match and mix: equivalent fractions	 239
NuSp 1.8	 Extrapolation of the number line . . . of the counting numbers.
	 /1	 What number is this?  (Single starter)	 363
	 /2	 What number is this?  (Double starter)	 365
	 /3	 Is there a limit?	 366
	 /4	 Can you think of . . .?	 366
NuSp 1.9	 Interpolation between points.  Fractional numbers (decimal)
	 /1	 What number is this?  (Decimal fractions)	 369
	 /2	 Snail race	 370
	 /3	 Snails and frogs	 371
NuSp 1.10 	 Extrapolation of place-value notation
	 /1	 “How can we write this number?” (headed columns)	373 
	 /2	 Introducing the decimal point	 374
	 /3	 Pointing and writing (stages a and b)	 375
	 /4	 Shrinking and growing (to hundredths only)	 376
Review  Meas 1.4 and Meas 1.6/6 as necessary
Num 7.5	 Decimal fractions and equivalents
	 /1	 Making jewellery to order	 240
	 /2	 Equivalent fraction diagrams (decimal)	 242
	 /3	 Pair, and explain	 243
	 /4	 Match and mix: equivalent decimal fractions	 244
Num 7.6	 Decimal fractions in place-value notation
	 /1	 Reading headed columns in two ways	 245
	 /2	 Same number, or different?	 247	

/3	 Claiming and naming	 248
Num 7.7	 Fractions as numbers.  Addn. of decimal fractions in PV notation
	 /1	 Target, 1	 251
	 /2	 “How do we know that our method is still correct?”	252
Review Num 2.14 (rounding to the nearest thousand)
Num 7.9	 Rounding decimal fractions in place-value notation
	 /1	 Rounding decimal fractions (nearest whole number only)	261
Space 1.16 	 Classification of geometric solids
	 /1	 What must it have to be . . .?	 296
Space 1.19 	 Drawing nets of geometric solids
	 /1	 Drawing nets of geometric solids	 309
	 /2	 Recognizing solids from their nets	 311
	 /3	 Geometric nets in the supermarket and elsewhere	 312
Space 2.1 	Reflections of two-dimensional figures
	 /1	 Animals through the looking glass	 314
	 /2	 Animals two by two	 314
	 /3	 Drawing mirror images	 315
Space 2.2 	Reflection and line symmetry
	 /1	 Introduction to symmetry	 317
	 /2	 Collecting symmetries	 318
Space 2.3 	Two kinds of movement: translation and rotation
	 /1	 Walking to school	 320
Meas 1.5	 Combining lengths corresponds to adding numbers of units
	 /1	 Model bridges	 390
	 /2	 How long will the frieze be?	 391
Meas 1.6	 Different sized units for different jobs: km, mm, dm
	 /1	 “Please be more exact.”   (Telephone shopping)	 392
	 /2	 Blind picture puzzle	 393
	 /3	 “That is too exact.” (Power lines)	 394
	 /4	 Using the short lengths (Power lines)	 395
	 /5	 “That  is too exact.” (Car rental)	 395
	 /6	 Chairs in a row (dm)	 396
Meas 2.1	 Measuring area
	 /1	 “Will it, won’t it?”	 405
	 /2	 Measuring by counting tiles	 406
	 /3	 Advantages and disadvantages	 406
	 /4	 Instant tiling	 407
Meas 3.6	 Standard units (litres, millilitres, and kilolitres)	
	 /1	 Can you spot a litre?	 434
	 /2	 “Special: Small Lemonade, 10¢”	 435
	 /3	 Making and tasting (accuracy in the kitchen)	 435
	 /4	 Race to a litre	 436
Meas 5.7	 Locations in time: times of the day
	 /1	 “How do we know when to...?”	 452
	 /2	 “Quelle heure est-il?”	 453
	 /3	 Hours, halves, and quarters (extend to minutes)	 454
	 /4	 Time, place, occupation	 454
Meas 6.2	 Measuring temperature by using a thermometer
	 /1	 The need for a way of measuring temperature	 457
	 /2	 Using a thermometer	 458
Meas 6.3	 Temperature in relation to experience
	 /1	 Everyday temperatures	 460
	 /2	 “What temperature would you expect?”	 461
	 /3	 Temperature in our experience	 462

473
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A Sequencing Guide for Grade Level 5
	 Activities	 Volume 2 page 	 Activities	 Volume 2 page
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NuSp 1.10 	 Extrapolation of place-value notation
	 /1	 “How can we write this number?” (headed columns) 	373
	 /2	 Introducing the decimal point	 374
	 /3	 Pointing and writing	 375
	 /4	 Shrinking and growing (to thousandths)	 376
Review  Meas 1.4 and Meas 1.6/6 as necessary
Num 7.5	 Decimal fractions and equivalents
	 /1	 Making jewellery to order	 240
	 /2	 Equivalent fraction diagrams (decimal)	 242
	 /3	 Pair, and explain	 243
	 /4	 Match and mix: equivalent decimal fractions	 244
Num 7.6	 Decimal fractions in place-value notation
	 /1	 Reading headed columns in two ways	 245
	 /2	 Same number, or different?	 247
	 /3	 Claiming and naming	 248
Num 7.7	 Fractions as numbers.  Addn of decimal fractions in PV notation
	 /1	 Target, 1	 251
	 /2	 “How do we know that our method is still correct?”	 252
Num 7.8	 Fractions as quotients
	 /1	 Fractions for sharing	 255
	 /2	 Predict, then press	 257
	 /3	 “Are calculators clever?”	 258
	 /4	 Number targets by calculator	 259
Review Num 2.14 (rounding to the nearest ten thousand)
Num 7.9	 Rounding decimal fractions in place-value notation
	 /1	 Rounding decimal fractions (nearest hundredth only)	 261
Space 1.10 Comparison of angles
	 /1	 “All make an angle like mine.”	 270
	 /2	 “Which angle is bigger?”	 271
	 /3	 Largest angle takes all	 271
	 /4	 Angles in the environment	 272
Space 1.12 	 Classification of polygons
	 /1	 Classifying polygons	 278
	 /2	 Polygon dominoes	 279
	 /3	 Match and mix: polygons	 279
Space 1.15	 Classification of quadrilaterals
	 /1	 Classifying quadrilaterals	 292
	 /2	 Relations between quadrilaterals	 293
	 /3	 “And what else is this?”	 294
	 /4	 “I think you mean . . .”	 294
Space 1.17 	 Inter-relations of plane shapes
	 /1	 Triangles and polygons	 298
	 /2	 Circles and polygons	 299
	 /3	 “I can see . . .”	 301
	 /4	 Triangles and larger shapes	 302
Space 1.18 	 Tessellations
	 /1	 Tessellating regular polygons	 304
	 /2	 Tessellating other shapes	 305
	 /3	 Inventing tesselations	 306
	 /4	 Tessellating any quadrilateral	 307
Space 1.16 	 Classification of geometric solids
	 /1	 What must it have to be . . .?	 296
Space 1.19 	 Drawing nets of geometric solids
	 /1	 Drawing nets of geometric solids	 309
	 /2	 Recognizing solids from their nets	 311
	 /3	 Geometric nets in the supermarket and elsewhere	 312
Review Space 2.1 and 2.2 as necessary	
Space 2.3 	Two kinds of movement: translation and rotation
	 /1	 Walking to school	 320
Space 2.4 	Lines, rays, line segments
	 /1	 Talk like a Mathematician (lines, rays, segments)	 322
	 /2	 True or false?
Space 2.5 	Translations of two-dimensional figures (slides without rotation)
	 /1	 Sliding home in Flatland	 326
	 /2	 Constructing the results of slides	 329
	 /3	 Parallels by sliding	 330
Review Meas 1.6	
Meas 1.7	 Simple conversions
	 /1	 Equivalent measures, cm and mm	 397
	 /2	 Buyer beware	 398
Review Meas 2.1	
Meas 2.2	 Irregular shapes which do not fit the grid
	 /1	 Shapes and sizes	 408
	 /2	 “Hard to know until we measure”	 408
	 /3	 Gold rush	 409
Review Meas 3.6 Standard units (litres, millilitres, kilolitres)	  
	 /5	 Completing the table of units of capacity or volume	 436
Meas 5.7	 Locations in time: times of the day
	 /3	 Hours, halves, and quarters (extend to seconds)	 454
	 /4	 Time, place, occupation	 454
Review Meas 6.2	
Meas 6.3	 Temperature in relation to experience
	 /1	 Everyday temperatures	 460
	 /2	 “What temperature would you expect?”	 461
	 /3	 Temperature in our experience	 462	

 

Num 1.13	 Rectangular numbers  
	 /1	 Constructing rectangular numbers (Num 6.4/1)	 74	

/2	 The rectangular numbers game (Num 6.4/2)	 75
Num 1.14	 Primes
	 /1	 Alias prime (Num 6.5/3)	 76
	 /2	 The sieve of Eratosthenes (Num 6.5/4)	 77
	 /3	 Sum of two primes	 77
Num 1.15	 Square numbers
	 /1	 Square numbers	 79
	 /2	 An odd property of square numbers	 79
Num 1.16	 Relations between numbers
	 /1	 “Tell us something new.”	 82
	 /2	 “How are these related?”	 83
Org 1.13	 Base ten
	 /3	 Thousands	 68
Num 2.13	 Numerals beyond 100, written and spoken	
	 /1	 Big numbers (to hundred-thousands)	 102	

/2	 Naming big numbers (to hundred-thousands) 	 104
Return  to:	 Num 2.11/1, stage b) and Num 2.12/1, 2, stage b)
Num 2.14	 Rounding (whole numbers)
	 /1	 Run for shelter	 107	

/2	 Rounding to the nearest hundred or thousand	 109
	 /3	 Rounding big numbers (to the nearest ten thousand)	111
Review Meas 4.5 and Meas 4.6	
Meas 4.7	 Grams, tonnes
	 /1	 “I estimate__ grams.”	 444
	 /2	 “How many grams to a litre?  It all depends.”	 445
	 /3	 A portion of candy	 445
	 /4	 The largest animal ever	 446
Num 3.10	 Adding, results beyond 100 [extend to 5-digit whole nos.]	
	 /1	 Start, Action, Result beyond 100	 121
	 /2	 Cycle camping	 121	

/3	 One tonne van drivers  	 122	
/4	 Catalogue shopping	 124

Num 4.10	 Subtraction up to 999  [extend to 5-digit whole nos.] 	 	
/1	 Race from 500 to 0	 144

	 /2	 Subtracting three-digit numbers	 145	
/3	 Airliner 	 146

Review Num 5.5 as necessary
Num 5.6	 Building product tables: ready-for-use results
	 /1	 Building sets of products	 162
	 /2	 “I know another way.”	 163
	 /3	 Completing the product table	 164
	 /4	 Cards on the table 	 166
	 /5	 Products practice	 166
	 /6	 Multiples rummy 	 168
Num 5.7	 Multiplying 2- or 3-digit numbers by single digit numbers
	 /1	 Using multiplication facts for larger numbers	 171
	 /2	 Multiplying 3-digit numbers	 172
	 /3 	 Cargo boats	 172
Num 5.8	 Multiplying by 10 and 100
	 /1	 Multiplying by 10 or 100	 176
	 /2	 Explaining the shorthand	 178
	 /3	 Multiplying by hundreds and thousands	 178
Num 5.9	 Multiplying by 20 to 90 and by 200 to 900
	 /1	 “How many cubes in this brick?”  (Alternative paths)	 179
	 /2	 Multiplying by n-ty and any hundred 	 180
Num 5.10	 Long multiplication
	 /1	 Long multiplication	 182
	 /2	 Treasure chest	 183
Num 6.5	 Factoring: composite numbers and prime numbers
	 /1	 Factors bingo 	 197 
	 /2	 Factors rummy	 197
Num 6.6	 Relation between multiplication and division
	 /1	 Parcels within parcels	 201 
Num 6.7	 Using multiplication results for division
	 /1	 A new use for the multiplication square	 204
	 /2	 Quotients and Remainders	 205
	 /3	 Village Post Office	 207
Num 6.8	 Dividing larger numbers [limit: 4-digits by one digit]
	 /1	 “I’m thinking in hundreds . . .”	 209
	 /2	 “I’ll take over your remainder.”	 210
	 /3	 Q and R ladders	 213
	 /4	 Cargo Airships	 214
Num 7.3	 Fractions as a double operation; notation
	 /1	 Expanding the diagram	 233
	 /2	 “Please may I have?” (Diagrams and notation)	 235
Num 7.4	 Simple equivalent fractions
	 /1	 “Will this do instead?”	 237	

/2	 Sorting equivalent fractions	 238
	 /3	 Match and mix: equivalent fractions	 239
Review NuSp 1.8 and 1.9 as necessary
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Num 1.14	 Primes
	 /1	 Alias prime (Num 6.5/3)	 76
	 /2	 The sieve of Eratosthenes (Num 6.5/4)	 77
	 /3	 Sum of two primes	 77
Num 1.15	 Square numbers
	 /1	 Square numbers	 79
	 /2	 An odd property of square numbers	 79
Num 1.16	 Relations between numbers
	 /1	 “Tell us something new.”	 82
	 /2	 “How are these related?”	 83
Org 1.13	 Base ten
	 /3	 Thousands	 68
Num 2.13	 Numerals beyond 100, written and spoken	
	 /1	 Big numbers (to billions)	 102	

/2	 Naming big numbers (to billions) 	 104
Return  to:  Num 2.11/1, stage b) and Num 2.12/1, 2, stage b)
Num 2.14	 Rounding (whole numbers)
	 /1	 Run for shelter	 107	

/2	 Rounding to the nearest hundred or thousand	 109
	 /3	 Rounding big numbers (nearest hundred million)	 111
Meas 4.7	 Grams, tonnes
	 /1	 “I estimate __ grams.”	 444
	 /2	 “How many grams in a litre?  It all depends.”	 445
	 /3	 A portion of candy	 445
	 /4	 The largest animal ever	 446
Review Num 3.10 as necessary
Review Num 4.10 as necessary
Review Num 5.6 as necessary
Num 5.7	 Multiplying 2- or 3-digit numbers by single digit numbers
	 /1	 Using multiplication facts for larger numbers	 171
	 /2	 Multiplying 3-digit numbers	 172
	 /3 	 Cargo boats	 172
Num 5.8	 Multiplying by 10 and 100
	 /1	 Multiplying by 10 or 100	 176
	 /2	 Explaining the shorthand	 178
	 /3	 Multiplying by hundreds and thousands	 178
Num 5.9	 Multiplying by 20 to 90 and by 200 to 900
	 /1	 “How many cubes in this brick?”  (Alternative paths)	 179
	 /2	 Multiplying by n-ty and any hundred 	 180
Num 5.10	 Long multiplication
	 /1	 Long multiplication	 182
	 /2	 Treasure chest	 183
Review Num 6.5, 6.6 and 6.7 as necessary
Num 6.8	 Dividing larger numbers [limit: 4-digits by two digits]
	 /1	 “I’m thinking in hundreds . . .”	 209
	 /2	 “I’ll take over your remainder.”	 210
	 /3	 Q and R ladders	 213
	 /4	 Cargo Airships	 214
Num 6.9	 Dvision by calculator
	 /1	 Number targets: division by calculator	 217
Review Num 7.3 and 7.4 as necessary
Review NuSp 1.8, 1.9 and 1.10 as necessary
Review Num 7.5 and 7.6 as necessary
Num 7.7	 Fractions as numbers.  Addn of decimal fractions in PV notation
	 /1	 Target, 1	 251
	 /2	 “How do we know that our method is still correct?”	252
Num 7.8	 Fractions as quotients
	 /1	 Fractions for sharing	 255
	 /2	 Predict, then press	 257
	 /3	 “Are calculators clever?”	 258
	 /4	 Number targets by calculator	 259
Review Num 2.14 (rounding to the nearest hundred million)
Num 7.9	 Rounding decimal fractions inplace value notation
	 /1	 Rounding decimal fractions (nearest hundredth only)	 261
	 /2	 Fractional number targets	 262
Space 1.9 	Circles
	 /1	 Circles in the environment	 266
	 /2	 Parts of a circle	 266
	 /3	 Circles and their parts in the environment	 267
	 /4	 Patterns with circles	 268
Space 1.10	  Comparison of angles
	 /1	 “All make an angle like mine.”	 270
	 /2	 “Which angle is bigger?”	 271
	 /3	 Largest angle takes all	 271
	 /4	 Angles in the environment	 272
Space 1.11 	 Classification of angles
	 /1	 Right angles, acute angles, obtuse angles	 273
	 /2	 Angle dominoes	 274
	 /3	 “Mine is the different kind.”	 275
	 /4	 “Can’t cross, will fit, must cross.”	 275
Space 1.12 	 Classification of polygons
	 /1	 Classifying polygons	 278
	 /2	 Polygon dominoes	 279
	 /3	 Match and mix: polygons	 279

	 Activities	 Volume 2 page 	 Activities	 Volume 2 page
Space 1.15	 Classification of quadrilaterals
	 /1	 Classifying quadrilaterals	 292
	 /2	 Relations between quadrilaterals	 293
	 /3	 “And what else is this?”	 294
	 /4	 “I think you mean . . .”	 294
Space 1.17 	 Inter-relations of plane shapes
	 /1	 Triangles and polygons	 298
	 /2	 Circles and polygons	 299
	 /3	 “I can see . . .”	 301
	 /4	 Triangles and larger shapes	 302
Space 1.18 	 Tessellations
	 /1	 Tessellating regular polygons	 304
	 /2	 Tessellating other shapes	 305
	 /3	 Inventing tesselations	 306
	 /4	 Tessellating any quadrilateral	 307
Space 1.16 	 Classification of geometric solids
	 /1	 What must it have to be . . .?	 296
Space 1.19 	 Drawing nets of geometric solids
	 /1	 Drawing nets of geometric solids	 309
	 /2	 Recognizing solids from their nets	 311
	 /3	 Geometric nets in the supermarket and elsewhere	 312
Space 1.13 	 Polygons: Congruence & similarity  [prep. for ratio - implict]	
	 /1	 Congruent and similar polygons	 283
	 /2	 Sides of similar polygons	 284
	 /3	 Calculating lengths from similarities	 285
Space 1.14	 Triangles: Classification, congruence, similarity
	 /1	 Classifying triangles	 287
	 /2	 Triangle dominoes	 288
	 /3	 Match and mix: triangles	 288
	 /4	 Congruent and similar triangles	 289
Review Space 2.1 and 2.2 as necessary	
Space 2.3 	Two kinds of movement: translation and rotation
	 /1	 Walking to school	 320
Space 2.4 	Lines, rays, line segments
	 /1	 Talk like a Mathematician (lines, rays, segments)	 322
	 /2	 True or false?	 323
Space 2.5 	Translations of two-dimensional figures (slides without rotation)
	 /1	 Sliding home in Flatland	 326
	 /2	 Constructing the results of slides	 329
	 /3	 Parallels by sliding	 330
Space 2.6 	Directions in space: north, south, east, west, and the half points
	 /1	 Compass directions	 332
	 /2	 Directions for words	 333
	 /3	 Island cruising	 334
Space 2.7 	Angles as amount of turn; compass bearings
	 /1	 Directions and angles	 338
	 /2	 Different name, same angle	 339
	 /3	 Words from compass bearings	 339
	 /4	 Escape to freedom	 341
Space 2.8	 Directions and locations
	 /1	 Introduction to back bearings	 344
	 /2	 Get back safely	 345
	 /3	 Where are we?	 347
	 /4	 True north and magnetic north	 350
Space 2.9 	Rotations of two-dimensional figures
	 /1	 Centre and angle of rotation	 352
	 /2	 Walking the planks	 353
	 /3	 Introduction to rotational symmetry	 355
	 /4	 Match and mix: rotational symmetries	 356
	 /5	 Match and mix (line symmetry)	 357
Space 2.10 Relation between reflections, rotations, and flips	 358
Meas 1.7	 Simple conversions
	 /1	 Equivalent measures, cm and mm	 397
	 /2	 Buyer beware	 398
	 /3	 A computer-controlled train	 399 
Meas 1.8	 The system overall
	 /1	 Relating different units	 402
	 /2	 “Please may I have?” (Metre and related units)	 403
Review Meas 2.1 and 2.2	
Meas 2.3	 Rectangles (whole number dimensions); meas. by calculation
	 /1	 “I know a shortcut.”	 411
	 /2	 Claim and explain	 412
	 /3	 Carpeting with remnants	 412
Meas 2.4	 Other shapes made up of rectangles
	 /1	 ‘Home improvement’ in a doll’s house	 414	

/2	 Claim and explain (harder)	 415
	 /3	 Net of a box	 415
	 /4	 Tiling the floors in a home	 416
EXTENSION: MEAS 2.5, 2.6, 2.7 and 2.8
Review Meas 3.6/5	 436
Meas 4.8	 /1	 Completing the table of units of mass	 447
Review Meas 5.7   (extend to 24-hour clock)	
Meas 5.8	 Equivalent measures of time
	 /1	 Pairing equivalent times	 456
Review Meas 6.2 and 6.3	
	  



478

		



479

				   13	 	

		 11	 12	 13		  14	 15	 16		  	

Structured Activities for Intelligent Learning	 Progress Record	 Name _____________________________
		 Grade Level 3	 Grade Level 4	 Grade Level 5	 Grade Level 6

8 (13)

	Org 1

	Num 1

	Num 2

	Num 3

	Num 4

	Num 5

	Num 6

	Num 7

	Space 1

	Space 2

	NuSp 1

	Patt 1

	Meas 1

	Meas 2

	Meas 3

	Meas 4

	Meas 5

	Meas 6

4

7

9 10 11 12 13 14 (13) 14 (13) (14)

9 10 (10) (10)

(10)(10)109876

4 5 6 (8) 7 8 8 9 10

3 4 5 6 7 8 8 9

1 2 3 4 5 6 7 (9) 8 9 9

8 16 19 10 12 15 17 18 9 11 13 14

2 3 4 5 6 7 8 9 101

7 8 9 10

4

4 5 6 7 7 8(6)

1 2 3 5 6 7 8

6 65

4 5 6 7 8

8(7)(7)76

2 3




