
ICS PYP Mathematics Scope and Sequence – Data Handling, Measurement, Shape and Space 

Data handling 

Data handling allows us to make a summary of what we know about the world and to make inferences about what we do not know. 

• Data can be collected, organized, represented and summarized in a variety of ways to highlight similarities, differences and trends; the chosen format 
should illustrate the information without bias or distortion. 

• Probability can be expressed qualitatively by using terms such as “unlikely”, “certain” or “impossible”. It can be expressed quantitatively on a 
numerical scale. 

Overall expectations 
Phase 1 

Learners will develop an understanding of how the collection and organization of information helps to make sense of the world. They will sort, describe and 
label objects by attributes and represent information in graphs including pictographs and tally marks. The learners will discuss chance in daily events. 

Phase 2 

Learners will understand how information can be expressed as organized and structured data and that this can occur in a range of ways. They will collect and 
represent data in different types of graphs, interpreting the resulting information for the purpose of answering questions. The learners will develop an 
understanding that some events in daily life are more likely to happen than others and they will identify and describe likelihood using appropriate vocabulary. 

Phase 3 

Learners will continue to collect, organize, display and analyse data, developing an understanding of how different graphs highlight different aspects of data 
more efficiently. They will understand that scale can represent different quantities in graphs and that mode can be used to summarize a set of data. The 
learners will make the connection that probability is based on experimental events and can be expressed numerically. 

Phase 4 

Learners will collect, organize and display data for the purposes of valid interpretation and communication. They will be able to use the mode, median, mean 
and range to summarize a set of data. They will create and manipulate an electronic database for their own purposes, including setting up spreadsheets and 
using simple formulas to create graphs. Learners will understand that probability can be expressed on a scale (0–1 or 0%–100%) and that the probability of 
an event can be predicted theoretically. 

Learning continuum for data handling 



Phase 1 Phase 2 Phase 3 Phase 4 

Conceptual understandings 

We collect information to make 
sense of the world around us. 

Organizing objects and events helps 
us to solve problems. 

Events in daily life involve chance. 

Conceptual understandings 

Information can be expressed as 
organized and structured data. 

Objects and events can be organized 
in different ways. 

Some events in daily life are more 
likely to happen than others. 

Conceptual understandings 

Data can be collected, organized, 
displayed and analysed in different 
ways. 

Different graph forms highlight 
different aspects of data more 
efficiently. 

Probability can be based on 
experimental events in daily life. 

Probability can be expressed in 
numerical notations. 

Conceptual understandings 

Data can be presented effectively for 
valid interpretation and 
communication. 

Range, mode, median and mean can 
be used to analyse statistical data. 

Probability can be represented on a 
scale between 0–1 or 0%–100%. 

The probability of an event can be 
predicted theoretically. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that sets can be 
organized by different 
attributes 

• understand that information 
about themselves and their 
surroundings can be 
obtained in different ways 

• discuss chance in daily 
events (impossible, maybe, 
certain). 

Learning outcomes 

When constructing 
meaning learners: 

• understand that sets can be 
organized by one or more 
attributes 

• understand that information 
about themselves and their 
surroundings can be 
collected and recorded in 
different ways 

• understand the concept of 
chance in daily events 
(impossible, less likely, 
maybe, most likely, certain). 

Learning outcomes 

When constructing 
meaning learners: 

• understand that data can be 
collected, displayed and 
interpreted using simple 
graphs, for example, bar 
graphs, line graphs 

• understand that scale can 
represent different quantities 
in graphs 

• understand that the mode 
can be used to summarize a 
set of data 

• understand that one of the 
purposes of a database is to 
answer questions and solve 

Learning outcomes 

When constructing 
meaning learners: 

• understand that different 
types of graphs have special 
purposes 

• understand that the mode, 
median, mean and range 
can summarize a set of data 

• understand that probability 
can be expressed in scale 
(0–1) or per cent (0%–100%) 

• understand the difference 
between experimental and 
theoretical probability. 



problems 

• understand that probability is 
based on experimental 
events. 

When transferring meaning into 
symbols learners: 

• represent information 
through pictographs and tally 
marks 

• sort and label real objects by 
attributes. 

When transferring meaning into 
symbols learners: 

• collect and represent data in 
different types of graphs, for 
example, tally marks, bar 
graphs 

• represent the relationship 
between objects in sets 
using tree, Venn and Carroll 
diagrams 

• express the chance of an 
event happening using 
words or phrases 
(impossible, less likely, 
maybe, most likely, certain). 

When transferring meaning into 
symbols learners: 

• collect, display and interpret 
data using simple graphs, for 
example, bar graphs, line 
graphs 

• identify, read and interpret 
range and scale on graphs 

• identify the mode of a set of 
data 

• use tree diagrams to express 
probability using simple 
fractions. 

When transferring meaning into 
symbols learners: 

• collect, display and interpret 
data in circle graphs (pie 
charts) and line graphs 

• identify, describe and explain 
the range, mode, median 
and mean in a set of data 

• set up a spreadsheet using 
simple formulas to 
manipulate data and to 
create graphs 

• express probabilities using 
scale (0–1) or per cent (0%–
100%). 

When applying with 
understanding learners: 

• create pictographs and tally 
marks 

• create living graphs using 
real objects and people* 

• describe real objects and 
events by attributes. 

When applying with 
understanding learners: 

• collect, display and interpret 
data for the purpose of 
answering questions 

• create a pictograph and 
sample bar graph of real 
objects and interpret data by 
comparing quantities (for 
example, more, fewer, less 

When applying with 
understanding learners: 

• design a survey and 
systematically collect, 
organize and display data in 
pictographs and bar graphs 

• select appropriate graph 
form(s) to display data 

• interpret range and scale on 

When applying with 
understanding learners: 

• design a survey and 
systematically collect, 
record, organize and display 
the data in a bar graph, circle 
graph, line graph 

• identify, describe and explain 
the range, mode, median 
and mean in a set of data 



than, greater than) 

• use tree, Venn and Carroll 
diagrams to explore 
relationships between data 

• identify and describe chance 
in daily events (impossible, 
less likely, maybe, most 
likely, certain). 

graphs 

• use probability to determine 
mathematically fair and 
unfair games and to explain 
possible outcomes 

• express probability using 
simple fractions. 

• create and manipulate an 
electronic database for their 
own purposes 

• determine the theoretical 
probability of an event and 
explain why it might differ 
from experimental 
probability. 

Notes 

Units of inquiry will be rich in 
opportunities for collecting and 
organizing information. It may be 
useful for the teacher to provide 
scaffolds, such as questions for 
exploration, and the modelling of 
graphs and diagrams. 

*Living graphs refer to data that is 
organized by physically moving and 
arranging students or actual 
materials in such a way as to show 
and compare quantities. 

Very young children view the world 
as a place of possibilities. The 
teacher should try to introduce 
practical examples and should use 
appropriate vocabulary. Discussions 
about chance in daily events should 
be relevant to the context of the 
learners. 

Notes 

An increasing number of computer 
and web-based applications are 
available that enable learners to 
manipulate data in order to create 
graphs. 

Students should have a lot of 
experience of organizing data in a 
variety of ways, and of talking about 
the advantages and disadvantages 
of each. Interpretations of data 
should include the information that 
cannot be concluded as well as that 
which can. It is important to 
remember that the chosen format 
should illustrate the information 
without bias. 

Situations that come up naturally in 
the classroom, often through 
literature, present opportunities for 
discussing probability. Discussions 
need to take place in which students 
can share their sense of likelihood in 
terms that are useful to them. 

Notes 

Using data that has been collected 
and saved is a simple way to begin 
discussing the mode. A further 
extension of mode is to formulate 
theories about why a certain choice 
is the mode. 

Students should have the opportunity 
to use databases, ideally, those 
created using data collected by the 
students then entered into a 
database by the teacher or together. 

Situations that come up naturally in 
the classroom or form part of the 
units of inquiry present opportunities 
for students to further develop their 
understanding of statistics and 
probability concepts. 

Notes 

A database is a collection of data, 
where the data can be displayed in 
many forms. The data can be 
changed at any time. A spreadsheet 
is a type of database where 
information is set out in a table. 
Using a common set of data is a 
good way for students to start to set 
up their own databases. A unit of 
inquiry would be an excellent source 
of common data for student practice. 

Technology gives us the option of 
creating a graph at the press of a 
key. Being able to generate different 
types of graphs allows learners to 
explore and appreciate the attributes 
of each type of graph and its efficacy 
in displaying the data. 

Technology also gives us the 
possibility of rapidly replicating 
random events. Computer and web-
based applications can be used to 
toss coins, roll dice, and tabulate and 



graph the results. 

 

Measurement 

To measure is to attach a number to a quantity using a chosen unit. Since the attributes being measured are continuous, ways must be found to deal with 
quantities that fall between numbers. It is important to know how accurate a measurement needs to be or can ever be. 

Overall expectations 
Phase 1 

Learners will develop an understanding of how measurement involves the comparison of objects and the ordering and sequencing of events. They will be 
able to identify, compare and describe attributes of real objects as well as describe and sequence familiar events in their daily routine. 

Phase 2 

Learners will understand that standard units allow us to have a common language to measure and describe objects and events, and that while estimation is a 
strategy that can be applied for approximate measurements, particular tools allow us to measure and describe attributes of objects and events with more 
accuracy. Learners will develop these understandings in relation to measurement involving length, mass, capacity, money, temperature and time. 

Phase 3 

Learners will continue to use standard units to measure objects, in particular developing their understanding of measuring perimeter, area and volume. They 
will select and use appropriate tools and units of measurement, and will be able to describe measures that fall between two numbers on a scale. The learners 
will be given the opportunity to construct meaning about the concept of an angle as a measure of rotation. 

Phase 4 

Learners will understand that a range of procedures exists to measure different attributes of objects and events, for example, the use of formulas for finding 
area, perimeter and volume. They will be able to decide on the level of accuracy required for measuring and using decimal and fraction notation when precise 
measurements are necessary. To demonstrate their understanding of angles as a measure of rotation, the learners will be able to measure and construct 
angles. 

Learning continuum for measurement 

Phase 1 Phase 2 Phase 3 Phase 4 



Conceptual understandings 

Measurement involves comparing 
objects and events. 

Objects have attributes that can be 
measured using non-standard units. 

Events can be ordered and 
sequenced. 

Conceptual understandings 

Standard units allow us to have a 
common language to identify, 
compare, order and sequence 
objects and events. 

We use tools to measure the 
attributes of objects and events. 

Estimation allows us to measure 
with different levels of accuracy. 

Conceptual understandings 

Objects and events have attributes 
that can be measured using 
appropriate tools. 

Relationships exist between 
standard units that measure the 
same attributes. 

Conceptual understandings 

Accuracy of measurements depends 
on the situation and the precision of 
the tool. 

Conversion of units and measurements 
allows us to make sense of the world 
we live in. 

A range of procedures exists to 
measure different attributes of objects 
and events. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that attributes of 
real objects can be 
compared and described, 
for example, longer, shorter, 
heavier, empty, full, hotter, 
colder 

• understand that events in 
daily routines can be 
described and sequenced, 
for example, before, after, 
bedtime, storytime, today, 
tomorrow. 

Learning outcomes 

When constructing 
meaning learners: 

• understand the use of 
standard units to measure, 
for example, length, mass, 
money, time, temperature 

• understand that tools can be 
used to measure 

• understand that calendars 
can be used to determine 
the date, and to identify and 
sequence days of the week 
and months of the year 

• understand that time is 
measured using universal 
units of measure, for 
example, years, months, 
days, hours, minutes and 
seconds. 

Learning outcomes 

When constructing 
meaning learners: 

• understand the use of 
standard units to measure 
perimeter, area and volume 

• understand that measures 
can fall between numbers 
on a measurement scale, 
for example, 3½ kg, 
between 4 cm and 5 cm 

• understand relationships 
between units, for example, 
metres, centimetres and 
millimetres 

• understand an angle as a 
measure of rotation. 

Learning outcomes 

When constructing 
meaning learners: 

• understand procedures for 
finding area, perimeter and 
volume 

• understand the relationships 
between area and perimeter, 
between area and volume, and 
between volume and capacity 

• understand unit conversions 
within measurement systems 
(metric or customary). 



When transferring meaning into 
symbols learners: 

• identify, compare and 
describe attributes of real 
objects, for example, longer, 
shorter, heavier, empty, full, 
hotter, colder 

• compare the length, mass 
and capacity of objects 
using non-standard units 

• identify, describe and 
sequence events in their 
daily routine, for example, 
before, after, bedtime, 
storytime, today, tomorrow. 

When transferring meaning into 
symbols learners: 

• estimate and measure 
objects using standard units 
of measurement: length, 
mass, capacity, money and 
temperature 

• read and write the time to 
the hour, half hour and 
quarter hour 

• estimate and compare 
lengths of time: second, 
minute, hour, day, week and 
month. 

When transferring meaning into 
symbols learners: 

• estimate and measure using 
standard units of 
measurement: perimeter, 
area and volume 

• describe measures that fall 
between numbers on a 
scale 

• read and write digital and 
analogue time on 12-hour 
and 24-hour clocks. 

When transferring meaning into 
symbols learners: 

• develop and describe formulas 
for finding perimeter, area and 
volume 

• use decimal and fraction 
notation in measurement, for 
example, 3.2 cm, 1.47 kg, 
1½ miles 

• read and interpret scales on a 
range of measuring 
instruments 

• measure and construct angles 
in degrees using a protractor 

• carry out simple unit 
conversions within a system of 
measurement (metric or 
customary). 

When applying with 
understanding learners: 

• describe observations about 
events and objects in real-
life situations 

• use non-standard units of 
measurement to solve 
problems in real-life 
situations involving length, 
mass and capacity. 

When applying with 
understanding learners: 

• use standard units of 
measurement to solve 
problems in real-life 
situations involving length, 
mass, capacity, money and 
temperature 

• use measures of time to 
assist with problem solving 
in real-life situations. 

When applying with 
understanding learners: 

• use standard units of 
measurement to solve 
problems in real-life 
situations involving 
perimeter, area and volume 

• select appropriate tools and 
units of measurement 

• use timelines in units of 
inquiry and other real-life 
situations. 

• When applying with 
understanding learners: 

• select and use appropriate 
units of measurement and 
tools to solve problems in real-
life situations 

• determine and justify the level 
of accuracy required to solve 
real-life problems involving 
measurement 

• use decimal and fractional 
notation in measurement, for 



example, 3.2 cm, 1.47 kg, 
1½ miles 

• use timetables and schedules 
(12-hour and 24-hour clocks) 
in real-life situations 

• determine times worldwide. 

Notes 

Learners need many opportunities 
to experience and quantify 
measurement in a direct kinesthetic 
manner. They will develop 
understanding of measurement by 
using manipulatives and materials 
from their immediate environment, 
for example, containers of different 
sizes, sand, water, beads, corks and 
beans. 

Notes 

Using materials from their 
immediate environment, learners 
can investigate how units are used 
for measurement and how 
measurements vary depending on 
the unit that is used. Learners will 
refine their estimation and 
measurement skills by basing 
estimations on prior knowledge, 
measuring the object and comparing 
actual measurements with their 
estimations. 

Notes 

In order to use measurement more 
authentically, learners should have 
the opportunity to measure real 
objects in real situations. The units 
of inquiry can often provide these 
realistic contexts. 

A wide range of measuring tools 
should be available to the students, 
for example, rulers, trundle wheels, 
tape measures, bathroom scales, 
kitchen scales, timers, analogue 
clocks, digital clocks, stopwatches 
and calendars. There are an 
increasing number of computer and 
web-based applications available for 
students to use in authentic 
contexts. 

Please note that outcomes relating 
to angles also appear in the shape 
and space strand. 

Notes 

Learners generalize their measuring 
experiences as they devise procedures 
and formulas for working out perimeter, 
area and volume. 

While the emphasis for understanding 
is on measurement systems commonly 
used in the learner’s world, it is 
worthwhile being aware of the 
existence of other systems and how 
conversions between systems help us 
to make sense of them. 

 

 



Shape and space 

The regions, paths and boundaries of natural space can be described by shape. An understanding of the interrelationships of shape allows us to interpret, 
understand and appreciate our two-dimensional (2D) and three-dimensional (3D) world. 

Overall expectations 
Phase 1 

Learners will understand that shapes have characteristics that can be described and compared. They will understand and use common language to describe 
paths, regions and boundaries of their immediate environment. 

Phase 2 

Learners will continue to work with 2D and 3D shapes, developing the understanding that shapes are classified and named according to their properties. They 
will understand that examples of symmetry and transformations can be found in their immediate environment. Learners will interpret, create and use simple 
directions and specific vocabulary to describe paths, regions, positions and boundaries of their immediate environment. 

Phase 3 

Learners will sort, describe and model regular and irregular polygons, developing an understanding of their properties. They will be able to describe and 
model congruency and similarity in 2D shapes. Learners will continue to develop their understanding of symmetry, in particular reflective and rotational 
symmetry. They will understand how geometric shapes and associated vocabulary are useful for representing and describing objects and events in real-world 
situations. 

Phase 4 

Learners will understand the properties of regular and irregular polyhedra. They will understand the properties of 2D shapes and understand that 2D 
representations of 3D objects can be used to visualize and solve problems in the real world, for example, through the use of drawing and modelling. Learners 
will develop their understanding of the use of scale (ratio) to enlarge and reduce shapes. They will apply the language and notation of bearing to describe 
direction and position. 

Learning continuum for shape and space 

Phase 1 Phase 2 Phase 3 Phase 4 

Conceptual understandings 

Shapes can be described and 

Conceptual understandings 

Shapes are classified and named 

Conceptual understandings 

Changing the position of a shape 

Conceptual understandings 

Manipulation of shape and space 



organized according to their 
properties. 

Objects in our immediate 
environment have a position in space 
that can be described according to a 
point of reference. 

according to their properties. 

Some shapes are made up of parts 
that repeat in some way. 

Specific vocabulary can be used to 
describe an object’s position in 
space. 

does not alter its properties. 

Shapes can be transformed in 
different ways. 

Geometric shapes and vocabulary 
are useful for representing and 
describing objects and events in real-
world situations. 

takes place for a particular purpose. 

Consolidating what we know of 
geometric concepts allow us to make 
sense of and interact with our world. 

Geometric tools and methods can be 
used to solve problems relating to 
shape and space. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that 2D and 3D 
shapes have characteristics 
that can be described and 
compared 

• understand that common 
language can be used to 
describe position and 
direction, for example, 
inside, outside, above, 
below, next to, behind, in 
front of, up, down. 

Learning outcomes 

When constructing 
meaning learners: 

• understand that there are 
relationships among and 
between 2D and 3D shapes 

• understand that 2D and 3D 
shapes can be created by 
putting together and/or 
taking apart other shapes 

• understand that examples of 
symmetry and 
transformations can be 
found in their immediate 
environment 

• understand that geometric 
shapes are useful for 
representing real-world 
situations 

• understand that directions 
can be used to describe 
pathways, regions, positions 
and boundaries of their 

Learning outcomes 

When constructing 
meaning learners: 

• understand the common 
language used to describe 
shapes 

• understand the properties of 
regular and irregular 
polygons 

• understand congruent or 
similar shapes 

• understand that lines and 
axes of reflective and 
rotational symmetry assist 
with the construction of 
shapes 

• understand an angle as a 
measure of rotation 

• understand that directions 
for location can be 
represented by coordinates 
on a grid 

• understand that visualization 

Learning outcomes 

When constructing 
meaning learners: 

• understand the common 
language used to describe 
shapes 

• understand the properties of 
regular and irregular 
polyhedra 

• understand the properties of 
circles 

• understand how scale 
(ratios) is used to enlarge 
and reduce shapes 

• understand systems for 
describing position and 
direction 

• understand that 2D 
representations of 3D 
objects can be used to 
visualize and solve problems 

• understand that geometric 
ideas and relationships can 



immediate environment. of shape and space is a 
strategy for solving 
problems. 

be used to solve problems in 
other areas of mathematics 
and in real life. 

When transferring meaning into 
symbols learners: 

• sort, describe and compare 
3D shapes 

• describe position and 
direction, for example, 
inside, outside, above, 
below, next to, behind, in 
front of, up, down. 

When transferring meaning into 
symbols learners: 

• sort, describe and label 2D 
and 3D shapes 

• analyse and describe the 
relationships between 2D 
and 3D shapes 

• create and describe 
symmetrical and tessellating 
patterns 

• identify lines of reflective 
symmetry 

• represent ideas about the 
real world using geometric 
vocabulary and symbols, for 
example, through oral 
description, drawing, 
modelling, labelling 

• interpret and create simple 
directions, describing paths, 
regions, positions and 
boundaries of their 
immediate environment. 

When transferring meaning into 
symbols learners: 

• sort, describe and model 
regular and irregular 
polygons 

• describe and model 
congruency and similarity in 
2D shapes 

• analyse angles by 
comparing and describing 
rotations: whole turn; half 
turn; quarter turn; north, 
south, east and west on a 
compass 

• locate features on a grid 
using coordinates 

• describe and/or represent 
mental images of objects, 
patterns, and paths. 

When transferring meaning into 
symbols learners: 

• analyse, describe, classify 
and visualize 2D (including 
circles, triangles and 
quadrilaterals) and 3D 
shapes, using geometric 
vocabulary 

• describe lines and angles 
using geometric vocabulary 

• identify and use scale 
(ratios) to enlarge and 
reduce shapes 

• identify and use the 
language and notation of 
bearing to describe direction 
and position 

• create and model how a 2D 
net converts into a 3D shape 
and vice versa 

• explore the use of geometric 
ideas and relationships to 
solve problems in other 
areas of mathematics. 

When applying with 
understanding learners: 

When applying with 
understanding learners: 

When applying with 
understanding learners: 

When applying with 
understanding learners: 



• explore and describe the 
paths, regions and 
boundaries of their 
immediate environment 
(inside, outside, above, 
below) and their position 
(next to, behind, in front of, 
up, down). 

• analyse and use what they 
know about 3D shapes to 
describe and work with 2D 
shapes 

• recognize and explain simple 
symmetrical designs in the 
environment 

• apply knowledge of 
symmetry to problem-solving 
situations 

• interpret and use simple 
directions, describing paths, 
regions, positions and 
boundaries of their 
immediate environment. 

• analyse and describe 2D 
and 3D shapes, including 
regular and irregular 
polygons, using geometrical 
vocabulary 

• identify, describe and model 
congruency and similarity in 
2D shapes 

• recognize and explain 
symmetrical patterns, 
including tessellation, in the 
environment 

• apply knowledge of 
transformations to problem-
solving situations. 

• use geometric vocabulary 
when describing shape and 
space in mathematical 
situations and beyond 

• use scale (ratios) to enlarge 
and reduce shapes 

• apply the language and 
notation of bearing to 
describe direction and 
position 

• use 2D representations of 
3D objects to visualize and 
solve problems, for example 
using drawings or models. 

Notes 

Learners need many opportunities to 
experience shape and space in a 
direct kinesthetic manner, for 
example, through play, construction 
and movement. 

The manipulatives that they interact 
with should include a range of 3D 
shapes, in particular the real-life 
objects with which children are 
familiar. 2D shapes (plane shapes) 
are a more abstract concept but can 
be understood as faces of 3D 
shapes. 

Notes 

Learners need to understand the 
properties of 2D and 3D shapes 
before the mathematical vocabulary 
associated with shapes makes sense 
to them. Through creating and 
manipulating shapes, learners align 
their natural vocabulary with more 
formal mathematical vocabulary and 
begin to appreciate the need for this 
precision. 

Notes 

Computer and web-based 
applications can be used to explore 
shape and space concepts such as 
symmetry, angles and coordinates. 

The units of inquiry can provide 
authentic contexts for developing 
understanding of concepts relating to 
location and directions. 

Notes 

Tools such as compasses and 
protractors are commonly used to 
solve problems in real-life situations. 
However, care should be taken to 
ensure that students have a strong 
understanding of the concepts 
embedded in the problem to ensure 
meaningful engagement with the 
tools and full understanding of the 
solution. 
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