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To discuss what data handling is

To explore the GCIP framework and highlight digital 
enhancements ??????

To consider developmental stages and progression in data 
handling

To explore the key concepts of data handling

To plan a learning story and next steps

Aims



Reflection

• What is handling data?

• How do you we represent data?

• How do we experience collecting data every day?

• What opportunities do you provide for handling 
data in your establishment?



What is Handling Data?

Smith and Price (2018);

Mathematics in Early Years Education

“Handling data is a crucial aspect of 
mathematics which relates to collecting, 

representing and analysing data in order to 
solve a problem or answer a question.”

“…to be able to make sense of any data, it is 
important to be able to sort and classify the 

data.”



How do we experience collecting data everyday?

Smith and Price (2018);

Mathematics in Early Years Education

Tidying up –sorting toys and play recourses into storage containers

Block play – returning blocks to correct shelving

Home corner – returning platers and crockery to cupboards

Register – identifying how many children are present each day

Meal times – identifying who has had snack/lunch

Shopping – creating list of what we need to buy



Glasgow Counts Framework



Properties of 2D and 3D Shape 
Early Level E’s and O’s

I can collect objects and ask questions to gather information, 
organising and displaying my findings in different ways. 

MNU 0-20a 
I can match objects, and sort using my own and others’ 
criteria, sharing my ideas with others.

MNU 0-20b 
I can use the signs and charts around me for information, 
helping me plan and make choices and decisions in my daily 
life. 

MNU 0-20c

Glasgow Counts 
Framework



Glasgow Counts 
Framework



Glasgow Counts 
Framework







Digital Enhancements



Digital Enhancements





Developmental Stages



Realising the Ambition

Developmental Stages



Developmental Stages



Developmental Stages

Smith and Price (2018);
Mathematics in Early Years Education

Babies – categorise from 3 months old

12 months – choose objects belonging to a group

18 months – pick out objects and form a group

2 - 3 years - move objects from one group to 
another to sort according to their criterion

4 – 6 years:  Soring by one attribute

Sorting by more than one attribute   

Stating the rule 



Understanding Handling Data



“Our brains process and make sense of 
information through associations: categorising 

and classifying what we see, hear, feel, taste and 
smell.”

Robertson, 2017;

Messy Maths.  A Playful, Outdoor Approach for Early Years

Understanding 
Handling Data



PCRAI Cycle

Pose the 
question 

Collect 
the data

Represent 
the data 

Analyse 
the data

Interpret 
When engaging in 
handling data experiences 
children should be 
supported through each 
of the following stages:

Understanding 
Handling Data

Smith and Price (2018); Mathematics in Early Years Education
Rhydderch-Evans citied in:
Robertson, 2017; Messy Maths.  A Playful, Outdoor Approach for Early Years

What do I want or need 
to know?

• Where possible, initial 
questions should be 

led by the child 
and/or relate to their 

interests.

How am I going to get 
the information I need?
• There are different 

ways in which data 
can be collected e.g. 

asking verbally, voting 
using a manipulative 

or picture.

How am I going to 
organise and represent 

the information?
• Using concrete 

materials
• Using pictographic 

and iconic materials

What did I find out?
• Making comparisons –

most / fewest / 
finding the difference
• Quantifying data



How Children Develop Understanding; 
Research Findings

Concept Formation

“To sort and match objects, 
children need to have a 

concept of the attribute they 
are using for comparison.”

Concrete to Abstract Representation

“…children move from 
manipulation of the real 
objects as they do when 

sorting, to understanding that 
the data can be represented by 
other objects or pictures which 

still have a one-to-one 
correspondence with the 

original…”

Understanding 
Handling Data



Mathematical Mark Making

Worthington and Carruthers 
(2006)

Five 
categories 
of marks:

Dynamic – lively, suggestive of 
action, spontaneity

Pictographic – represent 
something they can see

Iconic – mark to represent 1-1 
counting

Written – letter-like

Symbolic – numerals / symbols

@PenileeNursery

Understanding 
Handling Data



What opportunities are provided in your setting 
for children to engage in PCRAI cycle?

Give examples of data that has been collected, 
sorted and represented with children in your 

setting?

Understanding 
Handling Data



Key Concepts of Handling Data



Key concepts in sorting, matching and 
handling data

Recognising the 
attributes of familiar 
objects and using these 
to compare and match

Creating purposeful 
groups

Creating a set of all 
objects with a given 
criterion

Representing and 
interpreting data using 
concrete materials 

Representing and 
interpreting data using 
pictographic and iconic 
materials

Key Concepts of 
Handling Data

Smith and Price (2018);
Mathematics in Early Years Education



Recognising the attributes of familiar objects 
and using these to compare and match

Key Concepts of 
Handling Data

Shape

Size

Colour

Features

Natural world – plants, rocks, people, animals

Abstract concepts – favourite food, things needed for cooking



Creating purposeful groups

Set of objects that are 
chosen for a particular 
purpose.

Schemas relating to 
sorting and purposeful 
groups:

Key Concepts of 
Handling Data

Transporting

• Attribute – ‘things I have 
brought here’

Containing/Enveloping

• Make collections by wrapping 
or containing in bag/boxes etc.



Creating a set of all objects with a given 
criterion

• More challenging than creating a purposeful set.

• Attribute(s) set by someone else.

• Child must understand attribute.

Key Concepts of 
Handling Data

Everyday opportunities:

Sorting fruit for snack

Tiding up art materials – collect 
scissors / pens / glue sticks

Returning blocks  - collect unit blocks / 
hollow blocks

Structured experience:

Compare Bears – sort colour / size

Natural found objects – sort 
leaves, stones, conkers etc.



Representing and interpreting data using 
concrete materials 

Reordering Comparing

Key Concepts of 
Handling Data

Objects need to be same sized 
or evenly spaced to enable 
visual comparison.

Using a substitute object or 
picture of the same size may 
support this.



Representing and interpreting data using 
pictographic and iconic materials

Key Concepts of 
Handling Data



Sorting

Key Concepts of 
Handling Data

Interactions

SpacesExperiences

Vocabulary:
• Shape
• Size
• Weight
• Colour
• Texture
• Features
• Purpose
• Species 

• I wonder how 
we could sort 
these.

• I wonder if 
we could sort 
these in a 
different way.

• We have 
collected a 
lot of things, 
how can we 
find out 
which has 
the most?



Matching

Key Concepts of 
Handling Data

Interactions

SpacesExperiences

Vocabulary:
• Shape
• Size
• Colour
• Same 
• Different
• Similar

• I wonder 
what’s the 
same/ 
different 
about these 
objects.

• Can you find 
something 
the same?

• What makes 
them the 
same/ 
different?



Data Handling

Key Concepts of 
Handling Data

Interactions

SpacesExperiences

Vocabulary:
• Most
• Fewest
• Altogether
• Table
• Graph
• Tally 

marks

• I wonder 
how many 
altogether?

• Which has 
the 
fewest?

• How can 
we find 
out?

• I wonder 
how many 
more ____ 
than ____?



Mathematical Stories

Key Concepts of 
Handling Data

https://earlymath.erikson.edu/3-books-encourage-simple-graph-explorations-graphs-for-kids/


Key Concepts of 
Handling Data

Adults 
need 
to 
ensure 
that:

Child initiated opportunities are supported

Numerical and graphical representations are 
supported

Links are made between concrete experiences and 
pictorial and iconic representations

Children are support to create tables, charts etc.

Children are encouraged to develop their own ways 
of recording data



Problem Solving



“If children already know or are told the method 
to use, then they are not problem solving.”

Gifford (2005) cited in, DfCSF, 2009;

Children thinking mathematically:  PSRN essential knowledge for Early Years Practitioners 

Problem Solving



Problem Solving

There are potential problems to be solved daily:
• Tidy up time – labelled shelfing and containers 

helps solve a messy problem
• Questions that arise from children themselves is 

best e.g. whose birthday is next? I have a dog, 
what pets do other people have?

• Provision – consultation with children – what 
resources will we add to this area?  What shall we 
transform the den into?

Problem Solving



Sustained Shared Thinking

tuning in suggesting reminding recapping

offering 
alternative

clarifying
modelling 
thinking

asking 
open-
ended 

questions

Problem Solving



Sustained Shared Thinking

Problem Solving

How do you 
know?

Can you tell me 
more?

What could you 
do next?

So you think 
that…

Maybe you 
could try this.

I wonder what 
would happen 

if…



Problem Solving



“…creativity is basically an attitude, one that 
comes easily to young children, but must be 

sustained and strengthened lest it be sacrificed 
in our too logical world.”

Marzollo and Lloyd, 1972 cited in Moyles, 2011;

Shared by Dr Marion Burns, Weans not Widgets Conference 2022

Problem Solving



Problem Solving

Thinking Creatively and 
Critically

Birth to 5 Matters 



Problem Solving

Thinking Creatively and 
Critically

Birth to 5 Matters 



Thinking Creatively and 
Critically

Birth to 5 Matters 

Problem Solving



Observation and Assessment



Assessment
Observations of children engagement in spontaneous and 
intended experiences relating to sorting, matching and handling 
data my indicate whether a child can:

Show an 
interest in the 
attributes of 

objects

Begin to make 
purposeful  
collections

Describe the 
attribute of 

objects

Explain why two 
or more things 

are the 
same/different

Create a group 
according to a 
given attribute

Explain why the 
things in the 

group go 
together

Represent their 
own data or 

choice using a 
concrete object

Interpret data

Observation and 
Assessment



Take Away Task

Conduct a learning story observation of children’s 
engagement in sorting, matching or handling data 
through child-initiated play.

In addition to noticing and naming learning consider what 
dispositions to learning are being demonstrated by the 
child.

Be prepared to share your learning stories at the next 
session.

Observation and 
Assessment



Learning 
Dispositions

Taking an 
interest

Being 
curious

Being 
involved

Persevering

Being 
confident

Expressing 
ideas and 
opinions

Being 
responsible

Being 
creative and 
imaginative

Observation and 
Assessment



Why data handling is important for 
children?

Data handling allows children to make sense of
information, to identify patterns and trends and 
to predict and plan for the future

(Griffiths, 2001)
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