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Executive summary 

Introduction 

Early mathematics learning has garnered considerable attention globally over the past few 

years. This increased attention is motivated by global research pointing to the importance of 

early mathematics in supporting children’s later academic development. The need to ensure 

that children have explicit and planned opportunities to develop foundational mathematics 

skills has led to the development of research-based early mathematics curricula that clearly 

articulate the types of mathematics learning experiences young children can and should have 

at different points in their learning pathways. 

The present study was commissioned by the Palestinian Ministry of Education and Higher 

Education to review the Palestinian kindergarten (KG) curriculum framework with a focus 

on the early mathematics progression that it puts forward. Specifically, the study aims to 

provide answers to three questions: (1) to what extent is the curriculum structured along a 

developmental progression that reflects the latest cognitive research on how children learn 

mathematics from an early age? (2) how does the Palestinian early mathematics curriculum 

compare to that of other countries with established KG systems, such as Canada, the United 

Kingdom, the United States, Australia, and Singapore? and (3) how well does the curriculum 

align with the Grade 1 (G1) mathematics curriculum in Palestine?  

Findings 

(1) To what extent is the curriculum structured along a developmental progression 

that reflects the latest cognitive research on how children learn mathematics from 

an early age? 

Some beginning developmental progressions, aligned with the latest cognitive research on 

mathematics learning, are evident in the curriculum. For example, children begin in Unit 1 

by creating categories or classifying objects according to a variable (attribute). In Unit 2, they 

move on to classifying objects into different groups according to a variable before moving 

on, in Unit 3, to identifying similarities or differences between objects. There is another clear 

progression of learning when children identify simple shapes in Unit 1 and then move on to 

distinguishing different shapes in Unit 2. 
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However, overall, there is an absence of a consistent cognitive developmental progression 

across mathematical strands (for example, number and number operations, geometry, and 

measurement) and sub-strands (counting, adding and subtracting, shapes, length, and so on) 

in the curriculum. For example, at the beginning of the year, the curriculum sets children to 

compare two sets of objects to identify which has more, fewer, or the same number of 

objects. Yet, there is no progression to seriation—ordering groups of objects according to 

the number in each group—the latter being a common expectation of KG programs. 

Moreover, the framework provides no differentiation between the math-related learning 

outcomes young children are to develop in year 1 of KG (KG1) versus year 2 of KG (KG2). In 

the absence of such precision, it is difficult for teachers to consistently identify appropriate 

developmental expectations for children in their first year of (in)formal mathematics study 

(KG1) as well as how KG2 builds on and extends these understandings. Teachers who have 

a solid understanding of the progression of children’s mathematical cognitive development 

in the early grades will be able to identify appropriate and cognitively differentiated learning 

experiences for each grade level. However, those who lack this knowledge may propose 

learning activities that are either too easy or too difficult, resulting in limited learning. Thus, 

children in different classrooms may have dramatically different mathematical learning 

experiences.  

Finally, there is also an absence of ‘big ideas’ to bring coherence to the mathematics program 

and draw teachers’ attention to the important understandings underpinning the KG 

curriculum. As a result, the learning outcomes listed appear as ‘stand-alone’ elements, with 

no overarching connection to each other or to bigger, more foundational understandings. 

This can result in a learning situation where children learn discrete elements of mathematics 

but do not see the relationship between these elements or how they connect to overarching 

principles. 

(2) How does the Palestinian early mathematics curriculum compare to that of other 

countries with established KG systems? 

The review reveals that the Palestinian curriculum has much in common with the curricula 

of countries with well-established KG systems. For example, it advocates for an integrated, 

thematic, child-centered, and holistic approach to learning, where children learn through 

active involvement and meaningful learning and play. It also recognizes that social-

emotional development in the early years is as important as cognitive development or the 

development of specific content knowledge. In terms of learning environment, it calls for the 

establishment of clear daily routines; the use of a blend of short, whole group instruction and 
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child-directed learning centers; and the use of manipulatives to render abstract 

mathematical notions more concrete and cognitively accessible.  

The study also reveals that at times, other countries have higher early mathematics 

expectations of KG pupils than does Palestine. An examination of 29 common KG learning 

outcomes finds that for over half of these learning outcomes (63 percent), Palestine has the 

same level of expectation of pupil performance as the United States, the United Kingdom, 

Australia, Singapore, and Canada. However, for 27 percent of learning outcomes where there 

are differential expectations, the difference generally favors children in other countries. 

They expect KG pupils to explore more complex mathematical understandings than Palestine 

does. For only 10 percent of the common learning outcomes are Palestinian children 

expected to develop more complex mathematical learning outcomes than those of children 

in other jurisdictions. 

(3) How well does the curriculum align with the G1 mathematics curriculum in 

Palestine?  

An examination of the Palestinian KG and G1 mathematics curricula reveals a general 

progression in learning from KG to G1. In a small number of cases, there is little progression 

in learning. For example, the expectation at the end of KG for the understanding of ‘space’ is 

the same as the expectation at the end of G1 (for example, use above, below, in front of, and 

behind to describe the position of an object). In other cases, there is no progression in the 

learning because the topics introduced in KG are not continued in G1. This is the case for 

‘measurement’ (currency, weight, mass) and ‘pre-algebra’ (classifying and categorizing). 

Despite the existence of some general congruency between the KG and the G1 curricula, 

much of the ‘number’ and ‘number operations’ strand of the KG curriculum is repeated in 

Units 1 to 4 (if not 1 to 7) of the G1 curriculum. The only primary developmental extension 

is that the G1 curriculum expects children to represent their understanding symbolically. 

The repetition may be purposeful because KG is not universally available for all children. 

Some may enter G1 after two years of mathematics exploration in KG1 and KG2. For others, 

G1 may be their first contact with the formal school setting. If that is the case, then the 

repetition may be both logical and necessary. However, it means that for children who do 

complete a KG program, there will be limited new mathematics learning in G1 until the latter 

part of the school year. As Palestine moves toward universalizing KG, the Ministry of 

Education and Higher Education may wish to consider revising the existing curriculum to 

provide a clearer learning progression for pupils from KG1 to KG2 to G1, where learning in 

each subsequent year builds on and extends the learning of previous years. 
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Recommendations 

To bring the mathematics portion of the Palestinian KG curriculum framework in line with 

the latest research on early mathematics learning and with expectations of KG pupils in 

countries with advanced KG programs, the report puts forward nine recommendations that 

the Palestinian Ministry of Education and Higher Education may wish to consider.  

a. Recommendations related to the KG curriculum framework 

1. Identifying the ‘big ideas’ that KG children need to develop. Table 8 and Table 9 

in Subsection 3.1 outline some common ‘big ideas’ of early primary mathematics 

programs. 

2. Establishing differentiated learning outcomes, for each of these big ideas, for 

KG1 and KG2 to provide teachers with a clearer indication of the learning 

progressions across KG1 and KG2 with respect to key areas of mathematics. Table 7 

in Section 3 provides an example of differentiated KG1 and KG2 learning outcomes. 

3. Ensuring that the differentiated learning outcomes for KG1 and KG2 align with 

the latest research on young children’s development progressions with respect to 

key math concepts (that is, learning progressions) and that they cover all important 

areas of mathematics. Appendix A provides a sample research-based mathematics 

development learning progression for KG1 and KG2.  

4. Distributing the learning outcomes equally across the school year, so that 

children have opportunities to gradually deepen their mathematical understandings 

as the school year advances. Table 8 and Table 9 in Subsection 3.1 provide an example 

of this. 

b. Recommendations related to the development of teaching and learning materials 

(TLMs) aligned with the KG curriculum framework 

5. Identifying which learning outcomes from the developmental progression can 

be easily addressed through integrated, thematic activities, which can be 

reinforced or explored through learning center activities and which need to be 

addressed separately, through short, teacher-led direct instruction. 

6. For the first type, provide teachers with description of integrated learning 

activities for each theme, keyed to the math learning outcomes for that theme and 

grade level.  
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7. For the second type, provide teachers with a description of center activities, 

keyed to the different learning outcomes, that will allow children to extend or 

consolidate their understanding, and where necessary with a collection of 

commercially available manipulatives to support the center-based activities. This is 

the case, for example, with some of the geometry learning outcomes (relationship 

between shapes) where it is necessary that the manipulatives (in this case the shapes) 

be carefully constructed so that their relationships are accurate and easy for young 

children to identify. Table 13 in Subsection 4.2 provides some examples of learning 

center activities keyed to the math learning outcomes of the theme ‘Me and my 

family’.  

8. For the latter, providing teachers with a list of daily, five-minute number talk 

activities for each theme, keyed to the learning outcomes, to facilitate the 

implementation of these daily activities. Once again, Table 13 in Subsection 4.2 

provides some examples of five-minute number talk activities keyed to the learning 

outcomes of the theme ‘Me and my family’.  

Teacher training:  

c. Recommendations related to the training of the teachers on the KG curriculum 

framework  

9. Providing teachers with targeted in-service training on key aspects of effective 

KG mathematics instruction, including 

• The development progressions in mathematics and why they are important; 

• The three phases of math exploration (concrete, pictorial, symbolic) and their 

importance in developing strong conceptual understandings 

• The six mathematical habits of mind and what teachers can do in the classroom 

to ensure children develop them; 

• The five-step direction instructional model and its link to mathematical habits of 

mind; 

• Design and implementation of effective mathematics learning centers; and  

• Conducting of effective five-minute numeracy talks in early primary.
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1. Introduction 

The nature of early grade mathematics programs has garnered considerable attention 

globally over the past few years. This increased attention is in part due to global research 

pointing to the importance of early mathematics—in particular, cognitive skills developed 

through the study of mathematics—in supporting children’s later academic development.  

Early mathematics skills are highly predictive of later academic achievement (Bodovski and 

Youn 2012; Duncan and Murnane 2011; Stevenson and Newman 1986). Not only does early 

knowledge of mathematics predict later mathematical abilities, it also predicts later reading 

skills. Young children who have strong math foundations in the early grades develop better 

reading skills than do young children with weaker mathematical understanding. Young 

children’s level of mathematical understanding in the early grades is in fact a stronger 

predictor of later reading skills than their early reading skills.1 Because early mathematics 

understanding predicts both later mathematics and reading skills, it appears to be a core 

component of cognition (Duncan et al. 2007; Duncan and Magnuson 2011). 

The fact that early grade mathematics concepts are such a strong predictor of later academic 

success has turned researchers’ and curriculum developers’ attention to the nature of early 

grade programs needed to ensure that young children develop strong mathematical 

conceptual understanding (an understanding of mathematical concepts, their various 

applications, and the relationships between them) and procedural fluency (the ability to 

apply known procedures, steps, or formulas to solve problems), as well as general 

mathematical process skills (Box 1). The latter include solving problems, reasoning, 

                                           
1 The reverse, however, is not always true. Early reading skills do not predict later mathematical abilities (Lerkkanen et al. 
2005). 

Box 1: Comparison of conceptual and procedural understanding 

 
Conceptual Understanding Procedural Understanding 

 
• Recognizing, linking being able to describe, 

and understanding the relationship between 
different math concepts 

• Cannot be learned by rote; demands 
thoughtful, reflective mental activity, 
including discussing and justifying 

 
• Knowing what symbols mean (including 

numbers) 
• Knowing definitions, formulas, steps to follow 
• Can be learned by rote through repeated 

practice 
 

 
Source: Adapted from Ben-Hur 2006. 
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communicating understandings and ideas, making connections across different math ideas 

as well as between the mathematical concepts explored in the classroom and outside the 

classroom, and representing math understandings or concepts, all of which are essential to 

developing strong foundational skills. 

While all children need to be involved in early, high-quality mathematics learning 

experiences, this is particularly true of children from low-resource, vulnerable environments 

(Rouse, Brooks-Gunn, and McLanahan 2005). These children are the ones who can benefit 

the most from early mathematics programs that contribute to their readiness for primary 

school (Fryer and Levitt 2004; Sarama and Clements 2009).  

Unfortunately, many early mathematics programs do not provide these types of experiences. 

Often, either mathematics is absent from preschool/KG programs or teachers devote 

relatively little time to mathematics compared to literacy, social studies, or art (Clements 

and Sarama 2014). In some cases, this is the direct result of curricula built fundamentally or 

primarily around literacy-related learning outcomes. Such curricula provide children with 

few opportunities to engage with math materials or to talk about their mathematical 

understandings. A study by Farran et. al. (2007) found that children in such programs gained 

some literacy skills, but when it came to mathematics, most either showed no learning gains 

or, even more alarmingly, lost mathematical skills during the year. In other cases, the use of 

‘general curricula’ that develop cross-curricula skills without focusing on mathematics 

content per se has resulted in programs that have no discernable effect on oral language, 

print knowledge, phonological processing, or mathematical understandings (What Works 

Clearinghouse 2013a, 2013b). 

The need to ensure that children have explicit and planned opportunities to develop 

foundational mathematics skills has led to the development of research-based early grade 

mathematics curricula that clearly articulate the types of mathematics learning experiences 

young children can and should have at different points in their learning pathways. These 

curricula articulate the types of mathematical understandings that children should be able 

to demonstrate, and by extension, teachers should foster, at each grade level. They work 

from the assumption that mathematical teaching should be planned and intentional and that 

instruction should be carefully sequenced, so that children develop increasingly deeper 

understandings as they move along their learning pathway (Clements and Sarama 2014). 

Programs built around research-based developmental progressions have helped raise 

mathematics achievements around the globe (Thomas and Ward, 2001; Wright et al. 2002). 
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This document reviews the current KG mathematics program in light of the above discussion. 

It begins by providing an overview of research-based early grade mathematics learning 

progressions and compares the Palestinian curriculum, as well as curricula from a number 

of countries with well-established KG programs, with the recommended progressions 

(Section 2).  

Section 3 outlines a new mathematics curriculum for year 1 and year 2 of KG (KG1 and KG2) 

based on the analysis of Section 1 and lays out how the progression could be distributed over 

the different thematic units of the existing curriculum.  

The final section (Section 4) contains suggestions on how teaching and learning could be 

organized in the context of a thematic approach to ensure that children develop the 

foundational mathematics skills they need to be successful.  
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2. Early mathematics developmental learning 
progressions 

Children develop successively more sophisticated ways of thinking about a concept or an 

idea. Math developmental learning progressions2 describe how children move over time 

toward deeper or more expert understanding of mathematics. They outline the sequence in 

which math-related skills, understanding, and knowledge3 typically develop (Masters and 

Fosters 1996; Wilson and Bertenthal 2005). In doing so, they paint a clear picture of the 

pathways children generally follow as they learn.  

Learning progressions are particularly important for classroom instruction, as they allow 

teachers to sequence learning activities based on the sequence in which children’s thinking 

develops. This offers children cognitively appropriate learning activities that result in more 

effective learning (Clements and Sarama 2014). 

Strong developmental learning progressions are generally characterized by three principles: 

a. Research based, that is, they are grounded in available cognitive research on how 

children learn or content-specific research on how children learn specific 

mathematics concepts or skills (Duschl, Schweingruber, and Shouse 2007; Hess 

2008). 

b. Built around ‘the big ideas’,4 that is, the concepts or skills that have enduring value 

beyond a single lesson or grade level. One example of a ‘big idea’ for early grade 

mathematics is that “counting can be used to find out how many are in a 

collection…or that geometric shapes can be described, analyzed, transformed or 

decomposed into other shapes.” The ‘big ideas’ of early mathematics were identified 

through several large research projects conducted by the National Council of 

                                           
2 Learning progressions are sometimes referred to as learning trajectories or progressions of developmental competence 
(Nichols 2010). 
3 Discussions of mathematics often use the terms skills, understanding, and knowledge. These terms do not refer to the 
same things, although they are related. Mathematical understanding generally refers to conceptual understanding, for 
example, having a theoretical understanding of what addition means, how to perform it, and generally what the end 
product of an addition is. Mathematical skills, on the other hand, refer to a person’s ability to apply those understandings 
in a practice situation, in this case being able to perform additions accurately. A person who possesses mathematical skills 
is able to apply mathematical understanding (theoretical or conceptual) in a proper and appropriate manner and explain 
it to others. Being able to do a calculation is a skill that requires mathematical (conceptual) understanding of quantities 
and of the operation involved. Mathematical knowledge refers to mathematical facts (definitions, basic number facts) that 
learners have internalized and can access automatically. 
4 Big ideas are often referred to as ‘enduring understandings’ (Wiggens and McTighe 2001). 
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Teachers of Mathematics and the National Math Panel (Clements and Sarama 2014). 

Structuring learning progressions around ‘big ideas’ makes learning progressions 

more understandable and manageable for teachers, in terms of planning instruction 

as well as measuring learners’ progress. Big ideas are like threads in a tapestry (Hess 

2008): although each thread develops both in isolation and in relation to the other 

threads, taken collectively, the threads weave the tapestry of what it means to be a 

mathematician (Hess 2008, 5).  

c. Carefully sequenced so that they move learners from initial naive ideas toward 

deeper, broader, and more sophisticated understandings, so that learners begin to 

generalize or transfer concepts and skills (Flowers et al. 2007). Developmental 

learning progressions describe a typical pathway that learners follow when 

developing mathematics understandings or skills around a particular concept 

(Clements and Sarama 2014). 

Although these principles provide relevant guidance for developing math learning 

progressions, it is important to note that there is no single ‘correct’ order of learning 

outcomes or pathway of learning. There may be multiple pathways by which learners can 

reach desired understandings, depending on their prior knowledge, their individual 

differences, or the nature of the instructional environment in which they find themselves. 

That said, the learning progressions presented in this document (see Appendix A) follows 

the three principles that represent the latest thinking of early grade mathematics 

researchers and curriculum developers. 

2.1 Palestinian KG mathematics progression  

The Palestinian KG curriculum framework is an integrated, thematic curriculum that 

encourages young learners to make connections across disciplines and between content 

knowledge and their applications in daily real-life activities. There are four different units, 

each of which lasts approximately two months. Each unit is broken down into two to three 

related themes. Each theme contains language and mathematics activities related to the 

theme. Like most early primary thematic curricula, the initial units and themes deal with 

topics most familiar to young children themselves, their immediate environment (the 

classroom), and their families. Gradually, the focus moves outward to their immediate 

community and finally to their country and culture.  
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Table 1 outlines the units and themes and their proposed monthly distribution across school 

year.5 

Table 1: Monthly distribution of units and themes of the Palestinian KG curriculum 

framework 

Month Unit Theme 

September Myself and others 
My kindergarten 
My family 

October 
My health 

My hygiene 
November My nutrition  

December 
My health 
 
My whole world 

Jobs and services in the community 
 
Natural phenomena - weather  

January 
My whole world  

Animals 

February Plants 
March 

My beautiful Palestine 
Palestine landscape 

April Palestine symbols and occasions 
May Palestine monuments 

The existing Palestinian KG curriculum framework has a number of strengths. In advocating 

for a meaningful, play-based program that balances socio-emotional and 

cognitive/intellectual development, it aligns itself with best practices of jurisdictions with 

long-established and research-based curricula.6 The curriculum calls for an integrated, 

thematic approach to ensure children are involved in meaningful learning activities related 

to their immediate environment and life experiences. Each theme identifies the targeted 

learning outcomes and outlines learning activities to meet those learning outcomes. It also 

calls for the establishment of a variety of learning centers (p. 10), for the learning outcomes 

of the different center activities to be aligned with those of the targeted themes (p.11), and 

for children to have time each day to participate in learning centers. In the case of 

mathematics centers, the curriculum calls for the activities in the learning center to be 

manipulative based, so that children build mathematics understandings by interacting freely 

with the concrete manipulatives (p. 12).  

In terms of mathematics learning outcomes, some early learning progressions are evident. 

For example, children begin in Unit 1 by creating categories or classifying objects according 

to a variable (attribute). In Unit 2, they move on to classifying objects into different groups 

                                           
5 From page 27 of the Palestine KG Teacher’s Manual 
6 See, for example, KG programs from the United States, Canada, Australia, the United Kingdom, and Ireland. 
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according to a variable before moving on, in Unit 3, to identifying similarities or differences 

between objects. There is another clear progression of learning when children identify 

simple shapes in Unit 1 and then move on to distinguishing different shapes in Unit 2, or 

when they compare sets of objects in Unit 1 to identify which has more, fewer, or the same 

number of objects before moving on, in Unit 2, to comparing groups of objects to find out 

which group has more. 

However, the existing curriculum framework has some limitations when it comes to 

mathematics, the first being the absence of a clear scope and sequence for mathematics 

learning. There is no table indicating the math-related skills, understandings, and 

dispositions children are expected to develop in KG1 or KG2. That said, mathematics learning 

outcomes are listed at the beginning of each theme. It is thus possible to produce a proposed 

scope and sequence by isolating the math learning outcomes for each theme, given that the 

specific months in which the themes are to be addressed are identified. Table 2 does just that 

and identifies the particular mathematics strand or sub-strand each learning outcome 

addresses.
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Table 2: Mathematics learning progression in the Palestinian KG curriculum framework, by thematic unit 

Strand Sub-strand 
Unit 1 - Myself and Others 

September–October 
Unit 2 - My Health  

November–December 

Unit 3 - My Whole 
World  

January–February 

Unit 4 - My Beautiful 
Palestine  

March–May 
Number and 
Number Sense 

Counting Count to 10 

Categorize objects 
according to number 

Match numbers and 
objects up to 10 at least 

Count objects 
experienced in nature 

 

 Comparing and 
ordering numbers 

Compare groups or sets of 
objects by quantities to 
identify which has more or 
fewer or whether they have 
the same 

Compare objects 
according to quantity  

Categorize objects into 
groups based on shared 
qualities and according to 
number 

  

 Decomposing 
numbers 

Understand relationship 
between part and whole 

Distinguish part from 
whole 

  

 Understanding 
numerals 

 Differentiate numerals   

Number 
Operations 

Concepts of 
addition, 
subtraction, 
equality 

 Display understanding of 
addition and subtraction 

Display 
understanding of 
addition and 
subtraction in daily 
activities 

 

Geometry and 
Measurement 

Space  Understand concepts 
related to spatial 
relationships (above, 
below) 

Understand spatial 
concepts like above, 
below, in front of, 
behind 

 

 Shapes and objects Identify simple geometric 
shapes (circle, triangle, 
square, rectangle) 

Distinguish simple 
geometric shapes (circle, 
triangle, square, 
rectangle)  

Use different materials to 
make different shapes 
(artistic expression)  

  

 Measurement Connect passages of time to 
events (for example, 
yesterday, today, 
tomorrow, breakfast time, 
time to go home) 

Use concepts of before  
and after 
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Strand Sub-strand 
Unit 1 - Myself and Others 

September–October 
Unit 2 - My Health  

November–December 

Unit 3 - My Whole 
World  

January–February 

Unit 4 - My Beautiful 
Palestine  

March–May 

  Compare objects according 
to length and weight 

Compare objects 
according to length, 
weight, size 

  

   Distinguish different 
currency notes 

 Distinguish different 
currency notes 

Pre-algebra Sorting or 
classifying 

Create categories or 
classifies objects according 
to variable (attribute) 

Categorize objects into 
groups based on shared 
qualities according to 
variable (or attribute) 

Find similarities and 
differences between 
objects 

Find similarities or 
differences between 
objects 

 Pattern analysis    Notice and explore simple 
and complex patterns; 
Describe a pattern by 
sight; Form personal or 
individual patterns 

Probability and 
Data Analysis 
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A review of the progression of learning outcomes across themes and months and their 

alignment with different mathematical strands or sub-strands reveals the following: 

• There is an uneven distribution of math learning outcomes across units and 

the school year. Most of the learning outcomes appear in Units 1 and 2, the first 

part of the year. There are few math learning outcomes in Units 3 and 4, and some 

of those that are present are repeats of learning outcomes from earlier units. In 

the second half of the school year, young children have limited opportunities to 

develop their mathematical thinking or understanding. 

This may be a natural consequence of a curriculum development process that uses 

themes as the central organizer and then attempts to identify appropriate math 

learning outcomes related to the selected themes, as opposed to a process that 

gives equal priority to themes and to content-related learning outcomes. In the 

latter case, the important learning outcomes for each discipline or subject area are 

identified and then distributed across the themes in a developmentally 

appropriate manner. The role of curriculum developers is then to identify how the 

subject-specific learning outcomes can be addressed in the context of the chosen 

themes. 

• Despite the existence of some initial learning progressions, there is an absence of 

consistent developmental progressions across mathematical strands and 

sub-strands. For example, in Unit 1, children learn to count to 10. There is no 

indication in later units that children move on to the development of more 

sophisticated counting skills, for example, counting forward from any number, 

counting backward from 10 and then from any number between 1 and 10, 

counting beyond 10, and so on).7 The same can be said for the sub-strand 

‘comparing and cardinality’. Although children begin in Unit 1 by comparing sets 

of objects to identify which has more, fewer, or the same number of objects, they 

do not progress to seriation—to ordering groups according to the number in each 

group. In the case of pre-algebra, all of pattern study comes in the last unit where 

children are expected to notice and explore simple and complex patterns, then 

describe a pattern by sight, and finally form personal or individual patterns. There 

is an absence of research-based developmental progression whereby children 

begin with copying or imitating two- or three-element repeating sound, action, 

picture, or object patterns; then move on to extending such patterns; and then 

finally create their own patterns for others to describe. 

                                           
7 Counting on from a number and counting backward are more sophisticated counting skills than counting forward 
from 1. 
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There is an absence of ‘big ideas’ to bring coherence to the mathematics program 

and draw teachers’ attention to the important understandings underpinning the 

KG curriculum framework. As a result, the learning outcomes listed appear as 

‘stand-alone’ elements, with no overarching connection to each other or to bigger, 

more foundational understandings. 

• As mentioned in the introduction to this section, there is no differentiation in 

KG1 and KG2 learning outcomes. In the absence of such precision, it is difficult 

for teachers to consistently differentiate appropriate developmental expectations 

of children in (KG1 from those of children in KG2. It should be noted that 

developmental progressions apply not only to the sequencing of topics or learning 

outcomes within a mathematics strand or sub-strand but also to the sequencing 

of these topics or learning outcomes across grade levels. 

• Finally, the wordings of the learning outcomes are often technically vague, 

for example, “Display understanding of addition and subtraction in daily 

activities” or “Notice and explore simple and complex patterns”. Teachers who 

have a solid understanding of the progression of children’s mathematical 

cognitive development in the early grades will be able to identify appropriate 

learning activities for each grade level. However, those who lack this foundation 

may propose learning activities that are either too easy or too difficult, resulting 

in little learning. This may result in very heterogenous mathematical learning 

experiences for children depending on a teacher’s technical knowledge base. 
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2.2 Alignment of KG and G1 mathematics curricula 

One of the key questions in analyzing a KG curriculum is the extent to which it prepares 

children to be successful in Grade 1 of primary school (G1). Table 3 summarizes the end-

of-year learning outcomes for KG and the G1 curriculum in Palestine. Once again, the 

learning outcomes are grouped by traditional mathematics content strands and sub-

strands to facilitate comparison.  

A review of the KG and G1 mathematics curricula reveals a general progression in 

learning from KG to G1. Children progress from 

• Counting to 10 in KG to counting to 100 and to counting to 90 by 10s in G1; 

• Comparing groups of up to 10 objects in KG to comparing groups of up to 20 

objects and representing this comparison symbolically, using <, >, and = in G1; 

• Merely distinguishing parts and wholes in KG to decomposing numbers to 20 and 

understanding place value and basic fractions (1/2, 1/4) in G1; 

• Identifying numerals to 10 in KG to identifying numerals to 100 in G1; 

• Understanding additions and subtractions in daily life in KG (although it is not 

clear what this actually means in terms of the skills children can demonstrate) to 

being able to solve additions and subtractions to 20 in G1 and representing these 

situations symbolically, using −, +, and =; 

• Using simple measurements of time (yesterday, today, tomorrow, breakfast time, 

before, after) in KG to understanding standard measurements (days of week, 

months of year, reading analog, and digital clocks) in G1; 

• Measuring lengths by direct comparison in KG to using nonstandard units to 

measure and compare lengths in G1; and 

• Describing and forming repeating patterns in KG to identifying repeating elements 

in a geometric pattern in G1. 

In a few cases, there is little progression in learning. The expectation at the end of KG 

for the understanding of space is the same as the expectation at the end of G1 (for 

example, use above, below, in front of, and behind to describe the position of an object). 

In other cases, there is no progression in the learning because the topics introduced in 

KG are not continued in G1. This is the case for geometry and measurement (currency, 

weight, mass) and pre-algebra (classifying and categorizing). 

One important difference between the G1 and KG curricula is the level of technical 

specificity of math learning outcomes. The G1 curriculum gives precise descriptions of 
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the level of understanding children must demonstrate at key points throughout the year, 

for example, ‘write numbers to 20 in expanded form or identify the place value of a digit 

in a number’, whereas the KG curriculum describes learning outcomes in general terms, 

for example ‘distinguish part from whole’.
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Table 3: End-of-year mathematics learning outcomes in the Palestinian KG and G1 curricula, by mathematical strand  

Strand Sub-strand KG G1 

Number and Number Sense Counting Count to 10 at least Count to 100 by 1s 

Count to 90 by 10s 

Identify next/previous number for numbers 
to 20 

 Comparing and 
ordering numbers 

Compare groups to 10 at least 

Identify which has fewer, more, 
same as 

Compare and order numbers to 20  

Use symbols (>, <, =) to describe relationship 
between numbers to 20 

Use ordinal numbers to 9 

 Decomposing numbers Distinguish part from whole Decompose numbers to 20 into 10s and 1s 

 Understanding 
numerals 

Differentiate numerals to 10 at 
least 

Identify numerals to 99 

Writing numbers to 10 in words 

 Understanding place 
value 

 Represent numbers as 10s and 1s  

Describe the number of 10s and 1s in a 
number  

Describe the value of a digit in a number 

 Understanding 
fractions 

 Identify 1/2 or 1/4 of a shape (circle, 
rectangle, triangle, square) 

Number Operations Concepts of addition, 
subtraction, equality 

Understand addition and 
subtraction in daily activities 

Write an addition and subtraction situation 
using symbols 

Solve subtractions and additions within 20, 
with unknowns in all 3 positions, using a 
variety of tools and strategies (including 
objects/manipulatives) 

Use mental math strategies to subtract and 
add numbers (that is, making 10s when 
adding) 

Understand relationship between addition 
and subtraction 

Geometry and Measurement Space Understand above, below, in 
front of, behind 

Describe positions using above, below, in 
front of, behind 

 Shapes and objects Distinguish simple geometric 
shapes (circles, triangles, square 
rectangle) 

Make different shapes 

Identify simple 2D shapes (circles, triangles, 
squares) and 3D objects (spheres, cubes, 
cuboids) by name 

Draw straight and curved lines 
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Strand Sub-strand KG G1 

 Measurement Yesterday, today, tomorrow, 
breakfast time, before, after 

Days of week, months, years, time using 
analog and digital clocks 

  Compares objects according to 
length, weight, size (direct 
comparison) 

Measure lengths using nonstandard units 
(hand spans, paper clips, and so on) 
Compare lengths using longer, shorter, 
larger, smaller 

  Distinguish different currency 
notes 

 

Pre-algebra Pattern analysis Describe a pattern by sight 

Form personal or individual 
patterns 

Identify repeating geometric patterns;  

identify repeating elements of these patterns 

 Sorting or classifying Categorize objects by attribute  

  Find similarities and differences 
between objects 

 

Probability and Data Analysis    
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The G1 curriculum has an internal learning progression with respect to numbers and 

number operations, where children explore the same concept but with increasingly larger 

quantities. Table 4, for example, outlines the developmental progression of learning 

outcomes for number and number operations across the school year. 

Table 4: Learning progression for number and number operations in the Palestinian G1 

curriculum 

Unit Number and Number Operations 

Unit 1 Recognizing numbers 1 to 9 

Unit 2 Comparing numbers 1 to 9 (and representing comparisons symbolically) 

Unit 3 Adding numbers 1 to 9 (and representing additions symbolically) 

Unit 4 Subtracting numbers 1 to 9 (and representing subtractions symbolically) 

Unit 5 Recognizing numbers 1 to 20 

Unit 6 (Not related to number and number operations) 

Unit 7 Comparing numbers 10 to 20, including describing place value 

Unit 8 
Adding numbers 1 to 20 (including representing additions symbolically and 
solving additions with unknowns in all positions) 

Unit 9 
Subtracting numbers within 20 (including representing subtractions 
symbolically and solving subtractions with unknowns in all positions) 

Unit 10 Identifying numbers to 30 and then between 30 and 99 

 

Despite the existence of some general congruency between the KG and the G1 curricula, 

much of the number and number operations strand of the KG curriculum is repeated in Units 

1 to 4 (if not 1 to 7) of the G1 curriculum. The only primary developmental extension is that 

the G1 curriculum expects children to represent their understanding symbolically. The 

repetition may be purposeful because KG is not universally available for all children. Some 

may enter G1 after two years of mathematics exploration in KG1 and KG2. For others, G1 

may be their first contact with the formal school setting. If that is the case, then the repetition 

may be both logical and necessary. However, it means that for children who do complete a 

KG program, there will be limited new mathematics learning in G1 until the latter part of the 

school year. As Palestine moves toward universalizing KG, the Ministry of Education and 

Higher Education may wish to consider revising the existing curriculum to provide a clearer 

learning progression for pupils from KG1 to KG2 to G1, where learning in each subsequent 

year builds on and extends the learning of previous years. 
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2.3 The Palestinian G1 mathematics curriculum: Cross-country 
comparisons 

As stated earlier, KG programs prepare children to be successful mathematics learners in G1. 

Before comparing Palestinian KG mathematics learning progressions with those of countries 

with established KG programs, it is worth examining the extent to which these countries 

have the same expectations of G1 pupils as Palestine. 

Table B.2 in Appendix B tracks 46 common end-of-G1 learning outcomes across Canada, the 

United States, Germany, the United Kingdom, New Zealand, Singapore, and Palestine.8 The 

learning outcomes9 were identified by reviewing the U.S. Common Core Standards for those 

grade levels, which are themselves based on the learning outcomes identified in the National 

Council of Teachers of Mathematics (NCTM) Principles and Standards for School 

Mathematics (2000) for those same grade levels, as well as the learning outcomes identified 

in the Clements and Sarama (2014) developmental learning progressions for children ages 

4 to 6. As such, the list provides a basis for comparing expectations of different G1 curricula. 

To facilitate comparison, the learning outcomes are grouped by traditional mathematics 

content strands and sub-strands to facilitate comparisons. Each of the learning outcomes is 

coded to reflect whether the expectations of pupils’ performance are similar, higher, or lower 

than those of Palestinian pupils.  

Overall, for approximately half of the 46 learning outcomes (52 percent), the 

expectations of Palestinian G1 pupils are similar to the expectations of G1 pupils in 

other countries (Graph 1). Alignment was greatest in the area of number and number sense. 

Most countries place an extensive focus in G1 on children developing a strong sense of 

quantities to 20. The Palestinian curriculum, like that of the United States, New Zealand, the 

United Kingdom, and Singapore, has children counting to 100.  

 

                                           
8 These countries were selected because they have research-based early primary mathematics curriculum. Four of the 
countries (the United Kingdom, Singapore, New Zealand, and the United States) are among the 17 countries that 
significantly improved their Trends in International Mathematics and Science Study (TIMSS) performance between 1995 
and 2015. Canada was selected because it consistently scores high on TIMSS and thus is used as a benchmarking country. 
Although Germany does not figure among the 17, its dismal performance on 1995 TIMSS resulted in the successful launch 
of a nationwide reform program to improve mathematics results. Many of these countries have also integrated KG into the 
formal school setting and as a result have a formal, mandated mathematics curriculum for KG. Finally, convenience was 
also a factor in the selection of these countries as points of comparison. The early primary mathematics programs for 
these countries are readily available in English. 
9 The wording of some learning outcomes in the table has been abbreviated. 
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Most G1 curricula focus on children developing an understanding of number operations 

(adding and subtracting) to 20.10  

In the case of geometry and measurement, children in most countries explore the attributes 

of common 2D shapes and 3D objects; measure the lengths of objects indirectly, using a third 

object; and learn to measure time in hours and half hours, using analog clocks.  

Palestine, Canada, and Singapore provide opportunities for children to develop pre-algebra 

skills by sorting shapes and objects and making and describing repeating patterns (number, 

shape, object, picture, and so on). 

Where there are divergences between the learning expectations of G1 children of 

Palestine and those of other jurisdictions, the difference favors pupils from other 

jurisdictions, meaning that they have higher expectations of their children’s math learning 

outcomes than does Palestine. This is the case in about (31 percent) of the learning 

outcomes. In some cases, it is because children in other jurisdictions begin exploring math 

strands that are not included in the G1 curriculum in Palestine. This is the case with 

probability and data analysis, specifically presenting data with object or picture graphs and 

                                           
10 The United States is the exception in the group and has children adding and subtracting within 100. 
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interpreting the information displayed. These skills are addressed in the Canada, U.S., and 

Singapore G1 and KG mathematics curricula, but not in the Palestine G1 or KG curriculum.  

In the case of geometry and measurement, both the United States and Canada place a heavy 

emphasis on having children compose 2D shapes from other 2D shapes or decompose a 

larger 2D shape into smaller 2D shapes. These skills are absent from the Palestine G1 

curriculum, as well as from the KG program.  

Finally, almost all programs (Canada, U.S., Singapore) set aside learning time for children to 

develop strategies to mentally find answers to additions and subtractions to 5, 10, and even 

20 (number operations). These learning outcomes are missing from the Palestine 

curriculum. 

Despite these critical differences, overall there are sufficient commonalities between the 

Palestine G1 math curriculum and the G1 curriculum of the other countries to warrant a 

comparison between their KG programs. 

2.4 The Palestinian KG mathematics curriculum: Cross-country 
comparisons  

Comparing KG learning outcomes across jurisdictions is complicated by the fact that not all 

countries have integrated KG into the formal school setting. In such cases, KG programs are 

largely privately, community, or parent-run affairs with the latitude to establish their own 

programs and fix their own learning outcomes. In other cases, for example, New Zealand, 

there is a national holistic Early Childhood Curriculum, which is delivered through a variety 

of service providers and program offerings. The curriculum has five learning strands: well-

being, contribution, belonging, communication, and exploration, but no specific strands 

related to mathematics.11 Other countries, for example, Germany, do not have KG as part of 

the public education system and hence do not have a mandated KG curriculum. 

For the reasons given earlier, New Zealand was removed from the list of countries for 

comparison and replaced by Australia, which has a national KG program and a easily 

accessible curriculum. Germany was also removed. Although Australia’s peformance on 

Grade 8 TIMSS has not improved over the past 20 years (Tomson, n.d.), it scored in the 

middle range of all countries that participated in the Grade 4 assessment in 2015 (Tomson 

et al. 2017). As such, it provides a reasonable point of comparison for Palestine. The cross-

                                           
11 See https://parents.education.govt.nz/early-learning/learning-at-an-ece-service/what-your-child-learns-at-
ece/#TeWhariki. 
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country comparison focused, therefore, on comparing end-of-KG learning outcomes in 

Palestine with those of Canada, the United States, the United Kingdom, Australia, and 

Singapore.  

A total of 44 different learning outcomes were tracked across these different countries (see 

Table B.1, Appendix B.) As was the case with the G1 comparative analysis, the learning 

outcomes12 were taken from U.S. Common Core Standards for those grade levels, which are 

themselves based on the learning outcomes identified in the NCTM Principles and Standards 

for School Mathematics (2000). The list was completed by adding learning outcomes 

identified in the Clements and Sarama (2014) developmental learning progressions for 

children ages 4 and 5 not included in the initial list. 

Table 5: Comparison of KG learning expectations for 29 common learning outcomes 

Learning Expectations % 

Same learning expectations 63 
Higher expectations than Palestine  27 
Lower expectations that Palestine 10 

 
The comparative exercise proved challenging because of the lack of technical specificity in 

the wording of the Palestine KG learning outcomes: more than one-third (34 percent) of the 

common learning outcomes cannot clearly be identified as either (a) being in the Palestinian 

KG curriculum or (b) being present at an equal level of mathematical complexity. 

                                           
12 The wording of some learning outcomes in the table has been abbreviated. 
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For the 66 percent of learning outcomes with sufficient technical specificity that allows them 

to be compared across jurisdictions (see Graph 2), most of the Palestinian learning outcomes 

(63 percent) are similar to those of other juridictions both in terms of content addressed and 

degree of difficulty or complexity of mathematical understandings. However, as with G1, 

where there are differences, the difference favors children in other countries. Children in 

these jurisdictions are either presented with math content that Palestinian children do not 

explore, or they are expected to develop more complex mathematical understandings of a 

common content area than are Palestinian children. In only 10 percent of learning outcomes 

are Palestinian children expected to develop more complex mathematical learning outcomes 

than those of children in other jurisdictions. 

Although as mentioned earlier the lack of technical specificity in the wording of the KG 

learning outcomes makes it difficult to accurately assess the degree to which the 

mathematical expectations of KG children in Palestine align with those of other jurisdictions 

with long-established KG programs, there is a general need to clarify the intent of the KG1 

and KG2 mathematics program and ensure they align with (a) developmental learning 

progressions and (b) curriculum expectations in high-performing countries.  
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3. Proposed enhanced learning progression for KG 
mathematics 

This section proposes an enhanced learning progression for KG mathematics. It was 

developed by 

1. Examining research-based developmental learning progressions for mathematics for 

children ages 4 (KG1) and 5 (KG2) (see Appendix A)13 and 

2. Examining KG mathematics programs from countries that have long-established KG 

programs 14 and whose G1 mathematics curriculum is similar to that of the current 

G1 math curriculum in Palestine15 (see Subsections 1.3 and 1.4 and Table B.1 and 

Table B.2). 

The proposed learning progression (see Table 7) is both research based and aligned with 

global trends. At the same time, it provides a seamless transition from KG2 to the current G1 

mathematics curriculum.  

The progression: 

• Breaks down the current KG learning outcomes into distinct, yet developmentally 

progressive, KG1 and KG2 learning outcomes. The KG2 outcomes build on and deepen 

the understanding developed in KG1.  

• Aligns with the expectations of the G1 curriculum in terms of the types of 

mathematical understandings and experiences children need to have in KG to be 

successful G1 mathematics learners; 

• Aligns with the research on the progression of children’s mathematical cognitive 

development at age 4 (KG1) and 5 (KG2) (see Appendix A); 

• Covers all the key content strands and sub-strands in a rich early mathematics 

curriculum; 

                                           
13 Also see  Clemens and Sarama (2014). 
14 For this desk review, countries examined included Canada, the United States, New Zealand, and the United Kingdom.  
15 Many of the countries examined have a one-year KG program, whereas Palestine is committed to a two-year program. 
The learning outcomes traditionally covered in a one-year program have been spread out over two years, and in line with 
the development progressions outlined in Appendix A. 
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• Brings a level of technical and pedagogical clarity and specificity to the learning 

outcomes that is missing from the existing KG curriculum. For example, rather than 

stating that children should ‘understand addition and subtraction in daily activities’, 

the proposed learning progression describes the specific types of addition and 

subtraction skills and understanding children should be able to demonstrate at each 

grade level. Table 6 contrasts the wording of the learning outcomes in the current KG 

thematic program with those proposed in the enhanced learning progression for KG1 

and KG2. The wording of the proposed learning outcomes describes the types of 

learning experiences children should have at each level (how they should learn) as 

well as the specific, observable behaviors children who have met the learning 

outcome are able to adopt. 

• Brings the Palestine mathematics curriculum more in line with that of countries with 

well-established KG programs and research-based mathematics curricula, both in 

terms of content covered and degree of difficulty of learning outcomes. 

Table 6: Comparison, technical specificity of learning outcomes in current KG program, 

and new proposed learning progression 

Current KG 
Curriculum 

Corresponding Learning Outcome, 
KG1 

Corresponding Learning Outcome, KG2 

Understand 
addition and 
subtraction in 
daily activities 

Use objects to solve joining-type 
addition problems up to 5 by 
counting out each set and then 
counting the total number of objects 
in both sets (for example, I have 3 
apples. Someone gives me 2 more. 
How many do I have now?) 

Use objects to solve joining-type addition 
problems with sums to 10 (for example: I 
have 3 bananas and get 4 more. How many do 
I have now?) as well as part-part-whole 
addition problems to 10 (for example: There 
are 2 boys and 3 girls on the playground. How 
many children are on the playground?) 
Use objects to find answers to takeaway 
problems within 10. 
Use objects to find answers to ‘change’ 
problems to 10, like 5 + __ = 7. For example: 
“You had 5 apples. You now have 7. How 
many more did you get?” 
Use objects to find answers to comparing 
problems. For example: “There are 6 children 
and 5 pencils. If I give a pencil to each child, 
how many children will not get pencils?” 
Use counting to solve “How many to make a 
number” problems to 10. For example: “I have 
6 books, but I need 8. How many more will I 
need to get off the shelf?” 

 

Observations 
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Although some jurisdictions have KG children exploring number concepts to 20 and counting 

to 100 (see Table B.2), the proposed progression limits number concepts to 20 in KG2,and 

to an initial exploration of the number quantities between 10 and 20. This ensures alignment 

with the current G1 curriculum that has children extensively explore quantities to 20.  

The enhanced learning progression includes important learning outcomes not covered in the 

current KG program. This includes composing and decomposing shapes (breaking a larger 

shape down into smaller, composite shapes, or the reverse using smaller shapes to build a 

larger shape). It includes experience with a wide range of different addition and subtraction 

situations, as well as experiences collecting, representing, and interpreting data (probability 

and data analysis). The latter learning outcomes lend themselves easily to a thematic 

approach. 

Finally, the enhanced learning progression is designed to foster key early grade numeracy 

skills, including setting and solving problems, looking for patterns, classifying things for a 

purpose, thinking logically, and making comparisons.  
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Table 7: Proposed learning progression for KG1 and KG2 

Strand and Sub-
strand 

KG1 Learning Outcome KG2 Learning Outcome 

Number and Number Sense 

Counting Verbally count16 to 5 

Identify the number before or after a number to 5 by 
counting from 1 

Verbally count to 10, starting at any number17 

Identify the number before or after a number to 10  

Identify errors in counting sequences to 10 

Counting objects Count objects up to 5 when objects are presented in a 
line 

Correctly answer ‘how many’ question by repeating 
last number counted 

Produce a group of up to 5 objects when asked (with 
fingers, counters, and so on) 

Make drawings to represent quantities to 5 

Count up to 10 objects when objects are presented in a line, 
array, and circle 

Keep track of objects that have been counted and those that 
have not 

Correctly answer ‘how many’ question (up to 10 objects) by 
repeating last number counted (as opposed to recounting 
the objects) 

Produce a group of up to 10 objects (with fingers, counters, 
and so on) when asked 

Make drawings to represent quantities to 10 

Recognizing 
numbers 

Instantly recognize collections of up to 4 objects 
without counting (for example, dot cards with 4 dots) 
and say number name (for example, ‘four’) 

Recognize numerals to 5 

Instantly recognize collections of up to 5 objects without 
counting (for example, dot cards with 5 dots) and say 
number name (for example, ‘five’) 

Verbally identify all arrangements of 5 dots as being 5 (for 
example, 3 dots and 2 dots) and eventually arrangements of 
all numbers between 5 and 10. 

Write numbers to represent quantities to 10 

Comparing and 
ordering 
numbers 

Compare groups of 1 to 5 objects—where there is a 
relationship between objects, for example, dogs and 
bones—by either 

• Matching each object in one group with object in 
another or  

• Comparing counts of each group of objects 
Explain why one group has more (fewer, same) as 
another 

Compare groups of 1 to 10 objects—where there is no 
relationship between objects or where the objects in each 
group are of different size—by either 

• Matching each object in one group with object in another 
or  

• Comparing counts of each group of objects 
Explain why one group has more (fewer, same) as another 

Describe the relative size and position of numbers to 10 
(for example, whether 4 or 9 is closer to 6)  

                                           
16 The term ‘verbally count’ is used to distinguish the activity from rote counting, which has little value. 
17 Children who can verbally count starting at any number are better at all number tasks (Clements and Samara 2014). 
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Strand and Sub-
strand 

KG1 Learning Outcome KG2 Learning Outcome 

Put towers of cubes, (or strips of paper marked in unit 
squares), dots cards, and so on in order from smallest to 
biggest 

Decomposing 
and composing 

When shown a decomposed collection of up to 5 
blocks, (for example, 3 blocks and 2 blocks) identify 
the number of blocks in each group as well as number 
all together. Or if shown a collection of 4 blocks, then 
the same collection with 2 blocks hidden, identify the 
number of blocks hidden. 

When shown a decomposed collection of up to 10 blocks, 
(for example, 3 blocks and 2 blocks) identify the number of 
blocks in each group as well as number all together. Or if 
shown a collection of 4 blocks, then the same collection 
with 2 blocks hidden, identify the number of blocks hidden. 

Number 
Operations 

  

Adding and 
subtracting 

Use objects, fingers, drawings, and so on to find 
answer to joining-type addition problems up to 5 
(additions to 5), by counting the number of objects in 
both sets (for example, I have 3 apples. Someone 
gives me 2 more. How many do I have now? 
 

Use objects, fingers, drawings, and so on to find answers to 
joining-type addition problems up to 10 (for example, I 
have 3 bananas and get 4 more. How many do I have now?) 
as well as part-part-whole addition problems to 10 (for 
example: There are 2 boys and 3 girls on the playground. 
How many children are on the playground?) 

Use objects, fingers, drawings, and so on to find answers to 
takeaway problems within 10. 
Use objects, fingers, drawings, and so on to find answers to 
‘change’ problems to 10, like 5 + __ = 7. For example: “You 
had 5 apples. You now have 7. How many more did you 
get?” 

Use objects, fingers, drawings, and so on to find answers to 
comparing problems. For example: “There are 6 children 
and 5 pencils. If I give a pencil to each child, how many 
children will not get pencils?” 

Use counting to solve “How many to make a number” 
problems to 10. For example: “I have 6 books, but I need 8. 
How many more will I need to get off the shelf?” 

Multiplying and 
dividing 

 Share up to 10 objects equally among a certain number of 
groups. 

Use objects, fingers, drawings, and so on to solve basic 
multiplication and division problems within 10, for 
example: “I gave 3 candies to 2 friends. How many did I give 
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Strand and Sub-
strand 

KG1 Learning Outcome KG2 Learning Outcome 

out altogether? Or I want to share 4 cookies among 2 
friends. How many will each get?” 

Geometry and Measurement 

Space Use ‘above’, ‘below’, or ‘on’ to describe the position of 
an object in the classroom 

Use ‘in front of’, ‘behind’, and ‘next’ to describe the position 
of an object in the classroom 

Identifying and 
comparing 
shapes  

Recognize typical and nontypical (long, skinny, 
pointing in different directions) squares and triangles. 
Identify two shapes as being the same because they 
are more visually similar than different. For example, 
find a shape that is similar to a triangle because it is 
pointy on the top. 

Identify two shapes as being the same if they have a 
part in common—for example each shape has a side 
that is of the same length—or because parts of the 
two shapes are the same (for example, the top halves 
of the two shapes are the same). 

Identify, point to, and count sides and angles of a shape 

Identify most basic shapes rectangle, triangle, square, 
hexagon, rhombus, and trapezoid and use their name when 
doing so 

Identify two shapes as being the same because they share 
most of the same attributes 
 

Composing and 
decomposing 
shapes 

Make a shape that looks like a target shape (for 
example, make a triangle using straws or clay) 

Make a larger shape using smaller shapes (for example, fill 
outline puzzle with shape blocks) 

Measurement 
Length  

Align two objects to identify which is longer or  
shorter or whether they are the same length 

Determine which of 2 objects is longer (or shorter or 
whether they are the same) by comparing them to a third 
object 

Weight  Hold two objects, one in each hand, to find out which is 
heavier or lighter or whether they are the same 

Time Use terms like breakfast time, lunch time, recess time, 
dinner time, bedtime, before, and after to situation 
events during the day 

Use terms like yesterday, today, and tomorrow to situate 
events during the week 

Money  Distinguish different currency notes 

Pre-algebra   

Sorting, 
classifying 

Sort small collection objects by a rule given by the 
teacher 

Sort consistently by an attribute given by the teacher, for 
example, sorting a collection by color or shape 

Patterns Duplicate an AB pattern (sound pattern, object 
pattern, picture pattern, and so on), first alongside a 
given pattern and then in a different location  

Duplicate an ABA or ABB pattern (sound pattern, object 
pattern, picture pattern, and so on), first alongside a given 
pattern and then in a different location 
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Strand and Sub-
strand 

KG1 Learning Outcome KG2 Learning Outcome 

Identify next two to four elements of an AB pattern 
(sound pattern, object pattern, picture pattern, and so 
on) 

Identify next elements in an ABB or ABA pattern (sound 
pattern, object pattern, picture pattern, and so on) 

Probability and Data Analysis 

 Represent data by concrete graphs 

Interpret information presented in a picture or 
concrete graph 

Represent data by concrete or picture graphs  

Interpret information presented in a picture or concrete 
graph 
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3.1 Distribution of learning outcomes across thematic units 

As mentioned previously, the Palestinian KG curriculum framework uses a thematic 

approach, with learning outcomes distributed across units and then themes within those 

units. Table 8and Table 9 distribute the proposed enhanced math learning outcomes across 

the existing KG1 and KG2 units and themes. Table 8 distributes them across Units 1 and 2 

(covering the period from September to December), and Table 9 distributes them across 

units 3 and 4 (January to May). For each unit, the primary topics are identified, as well as the 

overarching mathematical ‘big idea’. In some units, there is a single topic and corresponding 

‘big idea’; in others, there are two. 

The following considerations guided the distribution of the learning progressions: 

• As much as possible, the mathematics content strands or areas address in each unit 

has not been changed. Unit 1 in both the current KG program and the proposed 

learning progression focuses on number and number sense. Unit 2 in both the 

existing and the revised program focuses on geometry and measurement. This was 

done to respect the decision of curriculum developers as to which strands or content 

areas best lend themselves to the particular units.  

• The same topics are covered in the same units in both KG1 and KG2. However, the 

KG2 learning outcomes are more complicated than those of KG1. This should allow 

KG1 and KG2 teachers to collaborate on the design of a core set of learning activities, 

which can easily be differentiated by degree of complexity. In Table 8 and Table 9, 

the KG1 learning outcomes are presented in black and the corresponding KG2 

learning outcome are presented in blue. 

• Number and number sense activities and number operation activities constitute the 

majority of a KG mathematics program.18 As a result, they should be distributed 

across all thematic units and across the entire school year. This will allow children to 

build gradually more complex and deeper understandings of related concepts. 

                                           
18 NCTM Standards for Pre-K to 2 (2000) maintain that number and geometry constitute the core of an early years’ math 
program (p. 77, 79), with numbers and their relationships, operations, place value, and attributes of shape being 
examples of important ideas related to these two strands. The percentage of time allocated to number and number 
operations gradually decreases as pupils move up the grade level. At the Grade 4 level, 50 percent of TIMSS marks focus 
on number and number operations. At the Grade 8 level, that percentage falls to 30 percent. The allocation of marks 
reflects the general allocation of time devoted to the number and number operations strands at those two grade levels. 
See Gronmo et al. (2015). 



 

39 

Table 8: Distribution of K1 and K2 learning outcomes across thematic units, Units 1 and 2 

Unit Unit 1 - Myself and Others Unit 2 - My Health 

Month September October November December 

Theme Me and My Kindergarten Me and My Family My Hygiene My Nutrition 

Topic Number and Number Sense Comparing (numbers, lengths, masses/weights, capacities) 

Big ideas 
A sense of 1-to-1 correspondence 

An understanding that numbers represent quantities, 
which can be decomposed into smaller parts. 

Objects have attributes that can be described, measured, and 
compared 

 

Verbally count to 5 by 1s, 
starting at 1 (to 10 for 
KG2) 

 
Count to answer ‘how 
many?’ questions about as 
many as 5 things 
arranged in a line (to 10 
for KG2) 

When counting objects, 
say the number names in 
the standard order, 
pairing each object with 
one and only one number 
name and each number 
name with one and only 
one object (10 for KG2) 

Understand that the last 
number name said tells 
the number of objects 
counted (KG2 as well) 
Count to answer ‘how 
many?’ questions about as 
many as 5 things in a 

Verbally count to 5 
by 1s, starting at any 
number (to 10 for 
KG2) 

Understand that the 
number of objects is 
the same regardless 
of their arrangement 
or the order in which 
they are counted 
(KG2 as well) 

Given a number to 5, 
count out that many 
objects (to 10 for 
KG2) 

Keep track of 
numbers that have 
been counted and 
those that have not 
(KG1 and KG2) 

Count to answer 
‘how many?’ 
questions about as 
many as 10 things 

Verbally count down from 
10 to 1, starting at 10 first 
and then at any number 
(KG2) 

 
Produce a group of up to 5 
objects when asked (with 
fingers, counters, and so 
on) (to 10 for KG2) 

 
Make drawings to 
represent quantities to 5 
(to 10 for KG2) 

Describe measurable 
attributes of objects using 
everyday words like big, 
small, tall, short, heavy, 
and so on (KG2 as well) 

Compare lengths of two 
objects by placing them 
side by side and aligning 
endpoints. Use longer, 
shorter, taller, and so on to 
describe lengths. (KG2: 

State 1 more (or less) than a given 
number to 5 (to 10 for KG2) 

 
Identify whether the number of 
objects in one group is greater 
than, less than, or equal to the 
number of objects in another 
group, for example, by using 
matching and counting strategies. 
Explain why one group has 
more(fewer, same) as another (up 
to 5 objects and where there is a 
relationship between objects) (to 
10 for KG2 and where there is no a 
relationship between objects or 
objects are of different sizes) 

 
Create groups that have 1 more or 
less than, or the same number as, 
another group (up to 5 objects in 
KG1) (up to 10 in KG2) 

 
Put towers of cubes (or strips of 
paper marked in unit squares), dot 
cards, and so on with up to 5 
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Unit Unit 1 - Myself and Others Unit 2 - My Health 

scattered configuration 
(KG2: to 10) 
 
 
  

arranged in an array 
and then in a circle 
(KG2) 

Understand that 
each successive 
number name refers 
to a quantity that is 
one larger (KG2) 

Represent a number 
of objects with a 
written numeral 0–5 
(with 0 representing 
a count of no 
objects)  

Write numerals 0 to 
5 (KG2: to 10) 

Order and match 
numeral and dot 
cards from 1 to 5 
(KG2: to 10) 
 

Compare lengths by using 
a third object, for example, 
paper clips and counting 
number of paper clips) 

Compare weights using 
direct comparison and use 
terms like heavier than, 
lighter than, or the same as 
to compare them (KG2: 
Compare weights using a 
pan balance) 

Compare volumes by 
filling containers with 
sand or water and use 
terms like: less than, more 
than, the same as to 
compare them (KG2) 

 
Use terms like breakfast 
time, lunch time, recess 
time, dinner time, bedtime 
to situate events during 
the day (Use terms like 
yesterday, today and 
tomorrow to situate 
events during the week 
KG2) 
 

objects in order from smallest to 
biggest (to 10 objects for KG2) 

Classify objects into two categories 
determined by the teacher and 
count the number of objects in each 
category (up to 5 objects per 
category in KG1) (up to 10 in KG2 
and up to 3 categories) 

Identify categories with 2, 3, or 4 
objects (KG1 and KG2) 

Compare two numbers between 1 
and 5 presented as written 
numerals (between 1 and 10 for 
KG2) 

Use terms like before and after to 
situate events during the day (Use 
terms like yesterday, today and 
tomorrow to situate events during 
the week KG2) 

Represent data by concrete graphs  

Interpret information presented in 
a concrete graph (KG2: picture 
graphs) 

  



 

 
41 

Table 9: Distribution of K1 and K2 learning outcomes across thematic units, Units 3 and 4 

Unit Unit 3 - My Whole World Unit 4 - My Beautiful Palestine 

Month January February March April May 

Theme 
Jobs and Services 

in the Community; 
Weather 

Animals 
Plants 

Palestine 
Landscape 

Palestine Symbols 
and Occasions 

Palestine 
Monuments 

Topic 
Composing and Decomposing; Addition and 

Subtraction 
2D Shapes and 3D Objects; Patterns 

Adding and 
Subtracting 

Big 
ideas 

Numbers represent quantities, which can be 
decomposed into smaller parts 

A strong sense of the quantities 5 and 10 
(combinations that make 5 or combinations that 

make 10) 

Objects have attributes that can be described, 
measured, and compared 

Numbers represent 
quantities, which 

can be decomposed 
into smaller parts 

 

Understand the 
concept of equality 
as a balance (two 
things are the same 
as or equal if they 
are in balance) 
(KG2: add 
understanding of 
inequality as 
imbalance) 

Compose and 
decompose 
numbers less than 
or equal to 5 into 
pairs using objects 
first and then 
drawings (KG2 to 
8) 

When shown a 
decomposed group 
of up to 5 blocks 
(for example, 3 
blocks and 2 

Verbally count by 1s 
from 10 to 20 (KG2 
only) 

Compose and 
decompose numbers 
less than or equal to 10 
and represent by 
addition and 
subtraction statement 
(KG2 only) 

 If shown a collection of 
up to 5 blocks, and 
then the same 
collection with some 
block hidden, identify 
the number of hidden 
blocks (KG2 up to 10) 

For any number from 1 
to 4, find the number 
that makes 5 when 
added to the given 
number, for example, 
by using objects or 

Instantly recognize 
collections of up to 
4 objects without 
counting (for 
example, dot cards 
with 4 dots) and 
say number name 
(for example, 
‘four’) (KG2: up to 
5)  

Recognize 
numerals to 5 
(KG2: to 10) 

Describe the 
relative positions 
of objects using 
terms such as 
above, below, on 
(KG2: in front of, 
behind, and next 
to)  

Identify and 
describe common 

Verbally identify all 
arrangements of 5 
dots as being 5 (for 
example, 3 dots and 
2 dots) and 
eventually 
arrangements of all 
numbers between 5 
and 10. (KG2 only) 

Write numbers to 
represent 
quantities to 10 
(KG2 only) 

Identify and 
describe common 
2D shapes 
(triangles, squares, 
rectangles, circles) 
using simple 
language (round, 
pointy, like a ball 
(KG2: Identify 
rectangle, triangle, 

Count straws from 
10 to 20 into groups 
of 10; count each 
group as a group of 
10 KG2 only) 

Represent numbers 
11 to 19 as a group 
of 10s and some 1s 
KG2 only) 

Count to answer 
‘how many?’ 
questions about 11 
to 20 objects (KG2 
only) 

Decompose 
numbers between 
11 and 20 into 10s 
and 1s. Represent 
as an addition 
statement KG2 
only) 
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Unit Unit 3 - My Whole World Unit 4 - My Beautiful Palestine 

blocks), identify the 
number of blocks in 
each group, as well 
as number all 
together (KG2 up to 
10 blocks) 

Understand that 
addition is putting 
together; 
subtraction is 
taking apart and 
taking from (KG2 
as well). 

Represent addition 
stories to 5 
(joining-type 
stories) with 
objects or fingers 
then drawings 
(sum unknown) 
and solve them by 
counting the 
number of objects 
in both sets (KG2: 
to 8, and write 
addition 
statement)  
 

drawings, and record 
the answer with a 
drawing (KG2: For any 
number from 1 to 9, 
find the number that 
makes 10 when added 
to the given number) 

Represent subtraction 
stories to 5 with 
objects and then 
drawings (difference 
unknown) (KG2: to 8 
first, and then 9 and 10 
and write subtraction 
statement)  

Represent addition 
stories (joining-type 
stories, as well as part-
part-whole stories) 
with 9 and 10 with 
objects, drawings, and 
write addition 
statement (sum or 
difference unknown) 
(KG2 only) 

 
 

3D objects (cubes, 
cones, cylinders, 
spheres) using 
simple language 
(round, pointy, like 
a ball) (KG2: 
identify them by 
their name) 

Sort small 
collection of 3D 
objects (no more 
than 10 objects) 
into two categories 
by a rule or 
attribute given by 
the teacher (for 
example, by color 
or shape or 
whether objects 
slide or roll or not) 
and count the 
number of objects 
in each group 
(KG2: Sort into 2 or 
3 categories)  

Recognize typical 
and nontypical 3D 
objects (long, 
skinny, pointing in 
different 
directions) (KG2: 
Correctly name 3D 
objects regardless 
of their 
orientations or 
overall size) 

square, hexagon, 
rhombus, trapezoid  
by their names) 

Recognize typical 
and nontypical 2D 
shapes squares and 
triangles (long, 
skinny, pointing in 
different directions) 
(KG2: Correctly 
name 2D shapes— 
rectangle, triangle, 
square, hexagon, 
rhombus, 
trapezoid—
regardless of their 
orientations or 
overall size) 

Identify two 2D 
shapes as being the 
same because they 
are more visually 
similar than 
different. For 
example, find a 
shape that is similar 
to a triangle 
because it is pointy 
on the top (KG2: 
Identify, point to, 
and count sides and 
angles of a 2D 
shape) 

Make a 2D shape 
that looks like a 
target shape (for 
example, make a 

Represent a group 
of 10s and some 1s 
with a written 
numeral between 
11 and 20 KG2 
only) 

Use objects, fingers, 
drawings, and so on 
to find answers to 
‘change’ problems 
to 5, like 3 + __ = 4; 
for example, “You 
had 3 apples. You 
now have 4. How 
many more did you 
get?” (KG2: to 10) 

Use counting to 
solve ‘How many to 
make a number’ 
problems to 5; for 
example: “I have 6 
books, but I need 8. 
How many more 
will I need to get off 
the shelf?” (KG2: To 
10) 

Use objects, fingers, 
drawings, and so on 
to find answers to 
comparing 
problems to 10; for 
example: “There are 
6 children and 4 
pencils. If I give a 
pencil to each child, 
how many children 
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Unit Unit 3 - My Whole World Unit 4 - My Beautiful Palestine 

Identify, point to, 
and count sides 
and corners of a 3D 
shape (KG2 only) 

Duplicate an AB 
pattern (sound 
pattern, object 
pattern, picture 
pattern, and so on) 
first alongside a 
given pattern and 
then in a different 
location (KG2: AB, 
ABA, ABB, AAB) 

Identifying the 
repeating elements 
in a 2-element 
repeating shape, 
sound, action, 
object pattern 
(KG2: Identifying 
the repeating 
elements in a 3-
element repeating 
shape, sound, 
action, object 
pattern) 

triangle using 
straws or clay) 
(KG2: Make a larger 
shape using smaller 
shapes, for example, 
fill outline puzzle 
with shape blocks) 

Sort small 
collection of 2D 
shapes (no more 
than 10) into two 
categories by a rule 
or attribute given 
by the teacher and 
count the number 
of shapes in each 
category (KG2: Sort 
into 3 categories). 

Compose larger 2D 
shape using smaller 
2D shapes; 
decompose larger 
2D shape into 
smaller 2D shapes. 
(KG2 only) 

Identify next two to 
four elements of an 
AB pattern (sound 
pattern, object 
pattern, picture 
pattern, and so on) 
(KG2: of a 2- or 3-
element repeating 
pattern, for 
example, AB, ABA, 
ABB, AAB) 

will not get 
pencils?” (KG2 only) 

Share up to 10 
objects equally 
among a certain 
number of groups. 
(KG2 only) 

Use objects, fingers, 
drawings, and so on 
to solve basic 
multiplication and 
division problems 
within 10; for 
example: “I gave 3 
candies to 2 friends. 
How many did I give 
out altogether? Or I 
want to share 4 
cookies among 2 
friends. How many 
will each get?” (KG2 
only) 
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4. Aligning teaching and learning activities with 
proposed developmental progression 

Following the developmental learning progressions outlined in Tables 7 and 8 will allow 

young children’s math-related learning experiences to align with their cognitive 

development. However, how children learn mathematics is as important as what they learn. 

Indeed, how children learn determines what mathematics understandings they develop.  

This section outlines proposed steps and processes for teachers to follow when designing 

and delivering mathematics learning activities. It also explores the place of these steps and 

processes in a holistic and thematic curriculum. 

4.1 Developing powerful mathematics teaching and learning 
activities: Three instructional phases and six steps 

4.1.1 Three phases of mathematical explorations: Concrete, pictorial, 
abstract19 

Children sometimes find mathematics difficult because it appears abstract to them. The 

concrete, pictorial, and abstract (CPA) phases attempt to make mathematics less abstract by 

introducing a concept first in a concrete or tangible way (concrete), using physical objects to 

model the concepts. Particularly, children in KG1 and KG2 need multiple, extensive 

experiences exploring and representing their mathematical understandings with different 

types of objects before representing their understanding with pictures (pictorial) and 

symbols (abstract).  

Once children can demonstrate their understanding of the concept using a physical model, 

the teacher has them present their understanding using a drawing or picture. Finally, once 

children can represent their understanding using pictures or diagrams, the teacher can 

introduce the symbol (abstract) used to represent the concept. Table 10  gives an example 

of the three phases of mathematical exploration for number quantities, specifically the 

number 5. 

                                           
19 The three phases of mathematical explorations were first proposed in the 1950s by Jerome Bruner, an American 
psychologist and mathematics educator. They are an essential component of most research-based mathematics programs, 
including Singapore math. 
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Table 10: Three instructional phases: Concrete, pictorial, and abstract 

Phase 1: Concrete Phase 2: Pictorial 
Phase 3: Abstract (or 

Symbolic) 
Children count collections of 5 
objects, then make collections of 
5 objects, to represent the 
quantity 5. 

Children draw circles or lines on 
their paper to represent 5 (or 
some other drawing) or count 
pictures of 5 objects or animals in 
their textbook. 

The teacher introduces the 
symbol 5 used to represent 
quantities of 5 objects. 

Children count collections and 
write the symbol 5 to represent 
collections that have 5 objects. 

 

Following these three instructional phases is critical in the early years in that it ensures that 

all children—in particular, those with learning difficulties—develop strong conceptual 

understandings before being shown how to represent those understandings in an abstract 

or symbolic manner. Moving children too quickly through the three phases, before they have 

developed strong conceptual understanding, can result in superficial rote or procedural 

learning. Children need time to make connections between the phases and build on what 

they already know. They need time to process and consolidate their new their understanding 

before moving on to the next phase.  

The introduction of manipulatives in early primary classes to help young children build 

strong conceptual understandings is a direct result of Bruner’s work on the three stages of 

mathematical exploration (Post 1988). Bruner’s CPA phases can be seen in many Western 

mathematics curricula documents (the United Kingdom, Germany, the United States, Canada, 

France, Ireland, and so on) and in the practice of teaching mathematics (Fyfe et al. 2014; 

Taylor and Harris 2013). Following the CPA phases is also a key component of the much-

lauded Singapore mathematics program and a key means of ensuring that young children 

develop a strong conceptual understanding of foundational concepts (Chang, Lee, and Koay 

2017; Hoong, Kin and Pien 2015).  

4.1.2 Five steps of a rich, problem solving-based learning activity 

In addition to developing an understanding of the learning outcomes outlined in the 

enhanced developmental progress, young children need to develop mathematical habits of 

mind or mathematical thinking skills (Cuoco, Goldenberg, and Mark, n.d.; Lavasseur and 

Cuoco 2003; NCTM 2000); reasoning; reflecting on mathematical ideas; representing 

mathematical ideas with models, pictures, or symbols; communicating their understanding 

of mathematical understanding; connecting different mathematical ideas; and solving 
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problems.20 Table 11 defines each of these habits of mind and provides examples of what KG 

teachers can do and say in the classroom to foster their development. 

Young children develop these habits of mind when they 

engage in rich and carefully structured problem-solving 

experiences. One way to ensure that they experience the 

type of rich problem-solving experiences that will result 

in the development of strong conceptual understandings, 

as well strong mathematical habits of mind, is to follow 

the five steps for problem solving outlined in Table 12 

when designing and implementing teacher-directed, 

whole group learning activities. The five-step format is 

simple to use and can be easily applied to any of the KG 

learning outcomes in the development progression. The steps naturally build in 

opportunities for children to represent their understandings with concrete materials, to 

share their mathematical thinking with others, and to compare different strategies for 

solving a given problem—all critical mathematical habits of mind. 

They also weave in multiple opportunities for 

communicating mathematically—for children 

to communicate with each other in small 

groups, for them to present their thinking to 

the large group, and for the teacher to engage 

them in focused mathematical conversations. 

The latter is particularly important in the KG 

class. Effective KG teachers talk to young 

children about mathematics (Walshaw and 

Anthony 2008)—both during teacher direct 

learning activities as well as during incidental 

learning activities, for example, identifying the 

shapes in an illustration in a picture book or describing the difference between two buttons 

or two pairs of shoes. Research suggests that the more teachers talk to children about math, 

                                           
20 Mathematical habits of mind are sometimes referred to as mathematical processes. This is the case of the U.S. Common 
Core Standards for mathematics, which present both content-specific standards for each grade-level and cross-grade-
level process standards. The NCTM Standards for School Mathematics (2000) for Pre-K to G2 include standards for 
traditional math content areas (number and operations, algebra, geometry, measurement, data analysis, and probability), 
as well as standards for four important math habits of mind or processes: reasoning and proof, communication, 
connections, and representation. 

Box 2: Good questions for early 

primary 

Effective KG teachers make greater 

use of open-ended questions like 

‘Why?’ or ‘How do you know?’. They 

expect KG children to be able to 

share their strategies, explain their 

thinking, work together to solve 

problems, and listen to each other. 

Box 3: Evidence of the development of 

mathematical habits of mind 

Children who have developed mathematical 

habits of mind: 

• Persevere and use mathematics to solve 
problems in everyday life 

• Recognize there are multiple ways to solve a 
problem 

• Appreciate that there are many ways to solve 
a problem 

• Choose and use appropriate tools and 
strategies to solve a problem 

• Aim for accuracy when solving a problem. 
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informally and formally, and the more they use the types of questions listed in Table 11, the 

more their children develop mathematical knowledge (Clements and Sarama 2014).  

It is difficult to imagine children developing a deep and common understanding of some 

mathematics concepts, for example, the notion of equality or inequality, or of addition and 

subtraction principles, without some form of direct instruction, delivered through whole 

class groupings. However, such sessions should be short, focused, and immediately followed 

up with pair or group activities where children apply the targeted understandings to 

complete (see five steps above). Young children have limited attention spans and self-

regulatory skills. Keeping direct instruction short and focused is key to having young 

children build the understandings they need to build. 

Box 4: Place of direct instruction in KG 

Direct instruction, when it follows a problem-solving focus as is the case with the five-step instructional 

model, has its place in the Kindergarten program. The most effective KG programs provide a balance 

between opportunities for children to benefit from teacher-initiated group work and freely chosen, yet 

potentially instructive play activities.  



 

48 

Table 11: Six mathematical thinking skills that children should develop: 3Rs, 2Cs, and an S 

Mathematical 
Thinking Skill 

Explanation Teacher Questions That Develop That Thinking Skill 

Reason 
mathematically 

• Estimate reasonably (estimate quantities, 
for example) 

• Develop mental math strategies  
• Make sense of quantities 

• How is this (pattern, object, and so on) the same (or different) from that one? 
• How did you get that answer? 
• How many do you think…. (will fit into this box)? Why did you choose that 

number? 
• Which is bigger (or smaller), 6 or 4? How do you know? 
• What number is missing? How do you know?  
• Which stick is longer? How do you know? 
• Is the principal taller than me? How could we prove that? 

Reflect on math 
ideas 

• Reflect on their thinking about 
mathematics concepts or ideas 

• What did you learn today about….? 
• Do you agree with what (name) said? 

Represent math 
ideas with 
models 

• Represent ideas or concepts with objects 
(concrete), drawings (pictorial), and 
symbols (abstract)  

• Show me… (with your counters, with a drawing…) 
• How many different ways can you show… (a math concept, like the number 5) 
• How many different ways can you decompose (number)? 
• Can you act out this problem? 

Communicate 
math ideas 

• Explain or justify their mathematical ideas 
or thinking 

• Use mathematical language or vocabulary 
when joining in a mathematical discussion 

• How do you know… (this stick is longer than that one?…) 
• Why do you say… (that 6 is bigger than 3…)? 
• Do you agree that…. (….) 
• Can you show me that with… (your counters? A drawing? Your body…) 
• What did you do to solve the problem? 

Connect math 
ideas 

• Connect math ideas or concepts  
o To each other 
o To ideas and concepts outside of 

mathematics (other subject areas) 
o To their personal areas of interest 
o To math situations outside of the 

classroom (in their everyday lives) 

• Does this problem remind you of any other problem you solved recently? 
• Do you see any patterns in this classroom? 
• Where do you see or encounter patterns outside the classroom? 
• When do you compare to see if things are longer (or shorter) when you are at 

home? 
• Who do you know who compares objects to find out which are heavier or lighter? 

Solve problems 
and persevere in 
solving them 

• Engage in problem-solving situations 
based on authentic classroom or family life 
situations 

• Develop, use, explain, and discuss multiple 
strategies for solving simple problems 

• What did you do to solve the problem?  
• How did you get your answer? 
• Did anyone use a different strategy for solving the problem? 
• What might we call that strategy, so we remember it for next time? 
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Table 12: Five steps in a rich, problem-solving activity 

Step Explanation and Example 
Targeted 

Mathematical Habit 
of Mind 

Step 1: 
I choose 

Choose a problem for children to solve that involves the concept you 
would like them to learn. For example, greater than or less than—how to 
determine whether one number is greater or smaller than another. 

 

Step 2: 
You do – 
you solve it 

Ask children to solve it, preferably with a partner (or within a small group) 

Say: “Your task is to determine, with your partner(s), which number is 
bigger, 7 or 9. You must find a way of proving your answer to your 
classmates. You can use any strategy you want.” 

As children are working, listen and identify 

• Children using different strategies, and 

• Children who have misunderstood. 

Have these children present in next step. 

• Solving problems 
and persevering 
when solving them 

• Representing math 
ideas with models 

• Reasoning 
mathematically 

Step 3: 
You explain  

Have selected children explain their answer and how they went about 
solving the problems. Help them, if necessary, to explain their thinking. 
• Have other children retell or explain in their own words the strategies 

their friends used. 
• Have the children invent names for the different strategies used so that 

they will remember them. 
• For children who have misunderstood, have the other children help 

them understand what they misunderstood.  

• Communicating 
math ideas 

• Representing math 
ideas with models 

• Reasoning 
mathematically 

• Reflecting on math 
ideas 

Step 4 
I do –  
I model 

Model each successful strategy the children used and summarize the 
thinking the children did. 

• Communicating 
math ideas 

• Representing math 
ideas with models 

• Connecting math 
ideas 

Step 5 
You do 
again - you 
practice 

Give children another similar problem to solve using their new strategies • Solving problems 
and persevering 
when solving them 

 

4.1.3 Weaving it altogether—key instructional activities in a numeracy-
rich KG class 

In an ideal KG class, rather than having children engage in carefully planned and structured 

math learning activities, teachers would spontaneously exploit informal conversations or the 

activities unfolding in the classroom to create rich, contextually meaningful math learning 

experiences. However, adopting a more ‘organic’ approach, while at the same time ensuring 

that all children develop the mathematical understandings outlined in the learning 

progressions, is very difficult to do. It requires an intimate knowledge of children’s cognitive 

development stages, an ability to analyze children’s everyday utterances to determine where 
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they are in their cognitive development, as well as an ability to design—on the spot—an 

appropriate learning activity to move them incrementally to the next stage in their 

mathematical thinking. For that reason, most KG classrooms blend informal or spontaneous 

math learning activities with planned or targeted ones (see Diagram 1). 

Diagram 1: Balancing informal or spontaneous math instruction with planned or targeted 

instruction 

 

Informal or spontaneous math learning occurs when teachers recognize and exploit math 

learning opportunities embedded in classroom activities. For example, if children need red 

pencils to complete an activity, a spontaneous math learning activity might involve having 

them find out how many pencils they need to come and get out of the box if each child in the 

group is to have one. It may involve counting the number of objects or characters in a story 

that is being or has just been read. Or, it may involve getting children into groups of four and 

counting to ensure that there are four children in each group. 

Planned or targeted mathematics learning, on the other hand, occurs when teachers identify 

the math learning outcomes children need to develop next and plan activities to allow them 

to do this, either through direct instruction (see five-step instructional model above) or 

through other common planned or targeted learning activities such as daily five-minute 

number talks and math learning centers. 

Informal or 
spontaneous

Planned or 
targeted

Whole-class, direct 
instruction following 5-

step model

Daily 5-minute number 
talks

Math centers

Math observations 
when reading stories

Problems naturally 
arising from classroom 

activities
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Daily five-minute number talks.21 During daily five-minute ‘number talks’, pupils engage 

in a series of teacher-led math games or activities to build or reinforce targeted 

understandings. Common five-minute ‘number talk’ activities include the following: 

• Verbal counting (forward, backward, with and without support of number line) 

• Number songs 

• Estimating and then counting a collection of 

objects (a group of pupils, the number of pockets 

they have in their clothing that day, and so on) 

• Dot flash cards to practice recognizing number 

quantities without counting 

• Shape cards to practice recognizing shapes 

• Games like ’What number comes after (or before)?’ where the teacher names a 

number and children name the number that comes before or after, or ‘Show me…’ 

where the teacher calls out a number and children must show that number with their 

fingers or ’Do what I do…’ to practice recognizing and imitating action or sound 

patterns 

What is important is that (a) the activities are done daily, (b) they are done quickly for a 

short duration of time, (c) they are fun and engaging, and (d) they are linked to the learning 

progressions in the curriculum and to the mathematics children have been learning or 

exploring.22 

Math learning centers. KG classes should have a designated math learning center where 

young children can practice and apply skills and strategies taught during short, direct 

instruction activities (see five-step instructional model above).23 During math centers, 

children work independently, with a partner or in a small group, usually no more than four 

children per center in KG. 

                                           
21 The Palestinian KG curriculum stresses the importance of daily routines for young learners. “It is important to maintain 
a daily routine that children know and expect…” p. 13. 
22 For practical guidelines on number talks in early primary, see https://elemath.hallco.org/web/number-talks/ or 
http://www.meaningfulmathmoments.com/uploads/1/1/1/9/11190716/numbertalks_sparrish1.pdf.  
23 The Palestinian KG curriculum stresses the importance of having dedicated centers for key content areas (p. 11). 

Box 5: Scheduling number talks 

‘Number talk’ activities can be scheduled 

for just after recess (or first thing in the 

morning) and can revolve around a set 

of common activities. 

https://elemath.hallco.org/web/number-talks/
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Because of their link to topics addressed 

during direct instruction, math learning 

centers fall under the category of planned or 

targeted learning. The teacher carefully selects 

the center activities based on their ability to 

reinforce or extend children’s understanding 

of the learning outcome targeted during the 

previous direct instruction activity.24 During 

the space of a week, all children should have 

the opportunity to complete the activities at 

the math learning center and demonstrate 

their understanding of the underlying targeted 

learning outcome. During daily center time, the 

teacher moves from center to center, working 

individually with children or with small groups 

of children and checking whether their 

productions demonstrate an understanding of 

the targeted learning outcome. 25 

Other centers that lend themselves to the 

development of math skills. In addition to 

math learning centers, teachers should 

integrate mathematical learning experiences 

into other center activities. For example, a 

building center will ensure young children 

explore geometry-related understandings 

(geometric relationships, 3D spatial skills) as they build structures. A pattern center where 

children create patterns or construct or deconstruct 2D shapes or 3D objects will build 

children’s abilities to recognize and recreate patterns or even to develop their own repeating 

patterns. A sorting center will develop critical pre-algebra skills. A puzzle center helps 

children build strong reasoning skills, and if solving the puzzles requires identifying or using 

                                           
24 The Palestinian KG curriculum stresses this point. “Each learning center has clear objectives that support and stimulate 
both teaching and learning…Teachers may set objectives in accordance with each class unit’s objectives and change the 
purpose of each learning center to reflect the themes in each unit” (p.11). 
25 The Palestinian Kindergarten Teacher’s Manual (p. 65, item 3) acknowledges the usefulness of pencil and paper 
worksheets in learning centers for having young learners record their thinking so that teachers’ can monitor progress. 

Box 6: What teachers say about math centers 

Math centers are most effective when  

• They become a daily activity. By the end of the 

week, all children should have had the 

opportunity to complete the activities in the 

math center; 

• They provide children with meaningful 

activities to apply, independently, their 

understanding of the targeted math learning 

outcome; 

• They link to the learning outcomes of the unit 

(MacSwan 2012); 

• They have activities that require children to 

‘show’ their understanding—by either using 

concrete materials or recording their answers 

some way so that the teacher can monitor 

understanding; and 

• They contain open-ended activities so that all 

children can do the activities regardless of 

their level of understanding. For example, 

having children find as many combinations as 

possible that add to 6 as opposed to finding 

answers to a series of addition questions. 

Source: Adapted from K5 Math. https://www.k-
5mathteachingsresources.come/math-
centers.html. 

 



 

 
53 

the relationship between shapes, the center helps them develop strong geometric or spatial 

reasoning skills.  

4.2 Examples of teaching and learning activities keyed to KG 
themes 

All four types of mathematical learning activities (informal or spontaneous activities; short, 

teacher-led direct instructional activities; center-based activities; and teacher-led five-

minute daily math talks) are important components of a rich KG mathematics program.  

The following guidelines can help teachers distribute the mathematics learning outcomes in 

the developmental progression for a given theme across the different types of activities: 

1. Identify, for each theme, math-related learning outcomes that can be explored within 

the given theme, through integrated learning activities. 

2. Identify those learning outcomes that will be difficult to address in a meaningful way 

within the integrated learning activities and as a result need to be taught directly.26 

Identify which of the following strategies is more suitable for the specific learning 

outcome: 

a. Through short, whole group direct instruction using the five-step model 

b. During the daily ‘five-minute math talk’ 

c. During learning centers 

Table 13 shows an example of how the learning outcomes for the theme ‘Me and My Family’ 

in KG2 could be distributed over different types of learning activities, including spontaneous 

or incidental learning. As the learning progression for this point in the school year focuses 

on counting, many of the activities use basic counters. One way of linking the learning more 

closely to the theme would be to have children have counters in the form of people. This 

would allow all the non-theme-based activities to be presented as activities where children 

are counting or representing family members.  

                                           
26 The Palestinian Kindergarten Teachers’ Manual (p. 65, item 1) recognizes that not all learning outcomes can be 
addressed through integrated learning activities. Some constitute knowledge, understandings, or skills that young 
learners must develop to be able to proceed with the learning activities in the integrated theme. 
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Table 13: Example for distributing math learning outcomes across different learning activities, Theme: ‘Me and My Family’, 

KG2. Month of October 

Week 
Thematic 
Activity 

Incidental or 
Spontaneous 

Learning 

Math Direct Instructional 
Activity (at Beginning of 

Week) 

Follow-up Math 
Center-based 

Activity 

Activities, Daily Five-minute Math Activity 
(Do Verbal Counting Activity + 1 Other Activity 

Each Day from Weekly List) 

Week 1 • Read stories 
about 
families. 

• Count number 
of people in 
families in 
stories. 

• Have children 
call out 
numbers 1 to 
10 (and then 
start over at 1 
once they 
reach 10) as 
they are 
entering or 
leaving the 
classroom at 
recess or at 
end of the day. 

 
• Throughout 

the day, have 
children count 
quantities 
before them 
(from 1 to 10), 
and point out 
the numeral 
on the wall 
corresponding 
to that 
quantity. 

Using 5-step instructional 
activity, have children 
work with a partner and 
counters to solve problem: 
“Amira wants to put 7 
counters on her cardboard. 
Show me, with your 
counters, what that would 
look like.” 
 
After children have 
presented their solutions, 
model how to count out 7 
counters. 
 
Then have children show 
6, 8, 9, and 10 counters. 
 

Children have 
cards with 
numbers 1 to 10 
on them. 
 
They must make a 
collection of 
counters on each 
card 
corresponding to 
the number on the 
card and leave 
them there for the 
teacher to check. 

Note: review, previous theme 
• Verbally count to 10, starting at 1  
• When counting, point to numbers on number 

line on wall, so children see the relationship 
between the written number and the oral 
counting. 

• Play “How many are there?” with quantities to 
10. Show pupils a collection of up to 10 objects. 
Children must count and say how many there 
are, then identify numeral on wall 
corresponding to that number 

• Play “How many…pockets do you have? How 
many thumbs do you have? etc.” with quantities 
to 10. Pupils count and share their answers. 
They then find numeral on wall corresponding 
to that quantity. 

• Play “Find me twos (or threes or fours...)”. If 
teacher says “find me groups of 2,” pupils find 
pairs of objects in the classroom and count 
them for the class. They then show the numeral 
on the wall corresponding to that quantity. 

Week 2 • Draw family.  
• Count number 

of people in 
family. 

• Write number 
next to family. 

• Repeat 
activities from 
Week 1. 

 
• Also, 

throughout the 

Using 5-step instructional 
activity, have children 
work with a partner and 
counters to solve problem: 
“Omar has a group of 
counters in a row in front 

Each child has a 
set of cards with 
the numbers 1 to 
10 on them and 
another set of 
cards with 1 to 10 

• Verbally count to 10, starting at any number, 
pointing to numerals on wall as children 
verbally count.  

• Play “What number is this?” Teacher shows 
flash cards with numbers 1 to 10, children call 
out the number. 
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Week 
Thematic 
Activity 

Incidental or 
Spontaneous 

Learning 

Math Direct Instructional 
Activity (at Beginning of 

Week) 

Follow-up Math 
Center-based 

Activity 

Activities, Daily Five-minute Math Activity 
(Do Verbal Counting Activity + 1 Other Activity 

Each Day from Weekly List) 

 day, as 
children need 
resources 
(books, 
pencils, and so 
on) for their 
work, have 
them count 
out the 
number they 
need (for 
example, if 
they need 4 
pieces of paper 
for their 
group, have 
them come 
forward and 
count out 4 
pieces). 

of him. He says how many 
counters he has depends 
upon where he starts 
counting. If he counts from 
one end, he will have a 
different number than if he 
counts from the other end. 
Is Omar right? With your 
partner, use your counters 
to prove whether Omar is 
right or wrong.” 
 
After children have 
presented their solutions, 
model counting a group of 
counters: 
• From the left 
• From the right 
• That are spread out 
• That are close together 
• Etc. 
To show pupils that it does 
not matter where you 
start counting, you always 
get the same number.  
 
Model as well how to keep 
track of counters when 
counting so that you do 
not count a counter twice. 
 
Then give children cards 
where counters are spread 
out or close together (but 
in a line) and have them 
count how many there are 

dots on them 
(some close 
together, some 
spread out, but in 
a line). Children 
must match the 
number card with 
the dot card. 

• Play “How many are there?” with quantities to 
10. Show pupils a collection of up to 10 objects. 
Children must count, say how many there are, 
and locate corresponding numeral on wall. 

• Play “Show me…” with numbers to 10 and 
fingers. Teacher calls out number, children hold 
up that many fingers. They then count their 
fingers one, by one, together, and point to the 
numeral on the wall that represents that 
number. 

• Play “Show me another way”. Teacher holds up 
1 to 9 fingers. Children must show the same 
number of fingers, but another way. They then 
count their fingers one, by one, together, and 
point to the numeral on the wall that represents 
that number. 

• Play “How many…now?” (after children have 
done the direct instruction activity). Bring a 
group of 2 to 10 pupils to the front and line 
them up in front of the children. Have children 
count them. Then spread the children out in the 
line, and have the children count them (to 
recognize that there are the same number of 
children, even if they are spread apart). Then 
count the children starting from the other end 
to show that there are the same number of 
children regardless of whether you start 
counting at one end or the other. 
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Week 
Thematic 
Activity 

Incidental or 
Spontaneous 

Learning 

Math Direct Instructional 
Activity (at Beginning of 

Week) 

Follow-up Math 
Center-based 

Activity 

Activities, Daily Five-minute Math Activity 
(Do Verbal Counting Activity + 1 Other Activity 

Each Day from Weekly List) 

when they count from one 
end and when they count 
from the other end. 

Week 3 • Have children 
show their 
family 
drawings and 
count the 
number of 
people in their 
family. 

• Group 
children 
together who 
have the same 
number of 
people in their 
family. 

• Count the 
number of 
children in 
each group. 
 

• Throughout 
the day, as 
children need 
resources 
(books, 
pencils, and so 
on) for their 
work, have 
them count 
out the 
number they 
need (for 
example, if 
they need 4 
pieces of paper 
for their 
group, have 
them come 
forward and 
count out 4 
pieces). 

 
 

Bring 8 children to the 
front (do not count them) 
and put them in a circle. 
 
Using 5-step instructional 
activity, have children 
work with a partner and 
counters to solve problem: 
“I want to count the 
number of children. I want 
to make sure doesn’t count 
someone twice or doesn’t 
forget someone. With your 
partner, find a way to 
correctly count the 
number of children in the 
circle.” 
 
After children have 
presented their solutions, 
model how to count items 
when they are arranged in 
a circle. 
 
Bring another group of 
children up and children 
count how many there are, 
compare their answers and 
the strategies used. 
 
Repeat the above, but with 
children arranged in an 
array. 

Each child has a 
set of cards with 
family members 
on them (1 to 10), 
arranged in a line, 
an array or a 
circle, and the 
numerals from 1 
to 10 on the 
bottom.  
 
They must count 
the number of 
family members 
on the card and 
put a pin or 
something on the 
numeral at the 
bottom that 
corresponds to the 
number of objects. 

• Verbally count to 10, starting at any number, 
pointing to numerals on wall as children 
verbally count.  

• Play “What number is this?” Teacher shows 
flash cards with numbers 1 to 10, children call 
out the number. 

• Play “What dot card goes with this number 
card?” Teacher puts up three dots cards and 
three number cards. Children must find which 
dot card goes with the number card and explain 
how they got the answer. 
 

• Play “How many are there?” with quantities to 
10. Show pupils a collection of up to 10 objects. 
Children must count, say how many there are, 
and locate corresponding numeral on wall. 

• After direct instruction activity: Play “How 
many are there?” Show pupils a collection of up 
to 10 objects arranged in a circle. Children must 
count, say how many there are, and locate 
corresponding numeral on wall. 

• After direct instruction activity: Play “How 
many are there?” Show pupils a collection of up 
to 10 objects arranged in an array. Children 
must count, say how many there are, and locate 
corresponding numeral on wall. 
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Week 
Thematic 
Activity 

Incidental or 
Spontaneous 

Learning 

Math Direct Instructional 
Activity (at Beginning of 

Week) 

Follow-up Math 
Center-based 

Activity 

Activities, Daily Five-minute Math Activity 
(Do Verbal Counting Activity + 1 Other Activity 

Each Day from Weekly List) 

Week 4 • Select a family 
drawing of 
one child. 
Count number 
of people in 
family.  

• Have children 
stand if they 
have more 
people in their 
family than 
the selected 
child. Have 
them show 
their drawing 
and count to 
prove it. 

• Pick 3 pupils 
to present 
their 
drawings and 
the number of 
people in their 
family. Have 
children 
arrange their 
drawings in 
order, from 
smallest to 
largest family. 

• Throughout 
the day, have 
children count 
quantities 
before them 
(from 1 to 10), 
and point out 
the numeral on 
the wall 
corresponding 
to that 
quantity. 
 

• Have put 
quantities or 
collections in 
order, from 
smallest to 
largest. 

Using 5-step instructional 
activity, have children work 
with a partner and counters 
to solve problems. 
 
Distribute the same three 
dot cards to each group, 
for example, 4, 8, and 6.  
Say “With your partner, I 
want you to put these 
cards in order, from 
smallest to biggest. You 
must be able to share you 
answer, as well as how you 
figure out the order.” 
 
After children have 
presented their solutions, 
model how put dot cards in 
order. Then model how to 
put number cards in order. 
 
Then distribute new sets of 
3 cards to each group (dot 
or numeral cards) and 
have them put them in 
order, from smallest to 
largest. 

Children get 
collections of 
colored cards with 
dots and 
numerals. They 
must separate the 
cards by color, and 
then put the cards 
of each color in 
order, from 
smallest to largest.  

• Verbally count to 10, starting at any number, 
pointing to numerals on wall as children 
verbally count.  

• Play “What number is this?” Teacher shows 
flash cards with numbers 1 to 10, children call 
out the number. 

• Play “What dot card goes with this number 
card?” Teacher puts up three dots cards and 
three number cards. Children must find which 
dot card goes with the number card and explain 
how they got the answer. 
 

• Play “How many are there?” with quantities to 
10. Show pupils a collection of up to 10 objects 
in a circle or an array. Children must count, say 
how many there are, and locate corresponding 
numeral on wall. 

• After direct instruction: Play “Put these cards 
in order.” Show collections 3 dot cards with up 
to 10 dots on them. They must put them in 
order, from smallest to largest, and justify their 
order.  
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4.3 Considerations for a holistic approach to learning 

There is often an underlying tension in early childhood curriculum, and for early childhood 

educators, between the need to ensure that children have meaningful, holistic, and fully 

integrated learning explorations and the need to ensure that they develop specific discipline-

based understandings. The development of socio-emotional learning skills—such as 

following directions and working together, identifying and regulating one’s emotions and 

behaviors, persisting on tasks, engaging in social conversation and cooperative play, 

correctly interpreting others’ behavior and emotions, and feeling good about oneself and 

others—is often opposed to academic skills, with the implication that these different types 

of skills are mutually exclusive. They are not. High-quality mathematics instructions, as 

described in Subsections 4.1 and 4.2, provide children with multiple opportunities daily to 

develop these skills, as well as essential cognition and communication skills. As children 

engage in five-step direction instruction activities, they have the opportunity to work with a 

partner to put forth and test hypotheses, and then communicate their understandings to 

others, both verbally and through physical models. They observe and describe mathematical 

relationships, including learning to classify and sequence, two fundamental cognitive skills. 

As they engage in whole-group five-minute math activities, they practice key self-regulatory 

skills. The center-based activities require children to work with a partner, to follow and 

attend to directions. As children represent their understanding with counters or other 

physical objects, or as they represent numerals or shapes with a pencil and a paper, they 

develop key fine motor skills. All through their math activities, they develop critical 

mathematical habits of mind—high-level cognition skills that will lay the foundation for 

further mathematics learning and for learning in another content areas.  

Using developmental progressions to sequence children’s mathematics learning and 

distributing focused math learning outcomes across different types of learning activities as 

shown in Table 13 does not have a negative impact on children’s socio-emotional 

development or on their creativity or play. Rather, it provides children with meaningful, 

intellectually engaging learning activities through which they can strengthen their socio-

emotional and cognitive development.  
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Appendix A: Math developmental progressions for KG 

The tables below summarize the learning developmental progressions for early mathematics 

learning in KG1 and KG2. There were adapted from the NCSCD Foundations of Mathematics Project.27  

Counting 

Most children can count fluently by age 8. Much of the progress in counting occurs in KG and grade 

1. 

Age and 
Grade 

Level Skill 

4 to 5 
KG1 

7 

Counter and producer of 
groups of up to 5 objects 

Counts verbally to 10 

Counts objects to 5 and answers the ‘how many’ question with 
the last number counted 

Makes drawings to represent quantities 1 to 5 

Counts out objects to 5; produces a group of up to 4 
objects when asked 

8 

Counter and producer of 
groups of up to 10 objects 

Counts objects to 10 when they are presented in a line and 
answers the ‘how many’ question with the last number counted 

Makes drawings to represent quantities 1 to 10 

Counts out objects to 10; produces a group of up to 10 objects 
when asked 

Can identify the number before or after a number to 10, but 
only by counting up from 1 

5 to 6 
KG2 

9 
Counter and producer of up 

to 30 objects 

Counts objects to 20 (and then 30) when they are presented in 
a line, in an array, and finally in a circle and answers the ‘how 
many’ question with the last number counted 

Can keep track of objects that have been counted and those 
that have not 

Can write numbers or drawings to represent quantities to 20 
and then 30 

Can identify the next number in a sequence and identify errors 
in counting sequences 

10 
Count backward 

Can count backward from 10 

11 
Counting onward (or 
backward) from any 

number 

Can count on or backward (verbally, and with objects) 
numbers other than 1 

Can identify the number immediately, the number just before, 
or just after another number without having to start back at 1 

                                           
27 See http://ncscdfoundationsofmathematics.ncdpi.wikispaces.net/file/view/Building+Block+Learning+Trajectories.pdf. 
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Age and 
Grade 

Level Skill 

12 
Count by 10s to 100 

Can count by 10s to 100; can count through decades (for 
example, from 30 to 39), knowing that 40 comes after 39 

13 
Counter to 100 

Can count by ones through 100, including the decade 
transitions from 39 to 40, 49 to 50, and so on, starting at any 
number.  

Comparing and ordering numbers 

This is a critical skill for young children to develop. It develops as they determine whether one set is 

larger than another (or the same size as). Children begin by matching objects in two sets to determine 

which has more and how many more, or by creating a collection that has the same amount as another 

collection. 

Age and 
Grade 

Level Skill 

4 
KG1 

7 
Knows to count 

comparer 

Can compare groups of 1 to 6 objects by matching each object 
in one group with an object in another (for example, matching 
each dog with its bone) and say whether there are the same 
number of dogs as bones 

8 
Counting comparer 
(objects same size) 

Counts number of objects in each collection (up to 5 objects, 
and objects in the collection are about the same size) and 
based on the count, says whether one set has the same 
number as the other, whether one has more, or one has less 

5 
KG2 

9 
Counting comparer 

(to 5) 

Counts number of objects in each collection (up to 5 objects, and 
objects in the collection are very different sizes) and based on the 
count, says whether one set has the same number as the other, 
whether one has more, or one has less 
Can say how many more or how many less 

10 
Ordinal counter 

Can identify and use ordinal numbers from ‘first’ to ‘tenth’. For 
example, the child can identify who is ‘third in line’  

11 
Counting comparer 
(objects of different 

sizes) 

Can compare by counting, number of objects in two collections, 
even when the larger collection’s objects are smaller. For 
example, can accurately count two collections and say they have 
the same number even if one has larger objects.  

12 
Mental number line 

to 10 

Uses internal images and knowledge of number relationships 
to determine relative size and position. For example, the child 
can determine whether 4 or 9 is closer to 6.  

13 
Serial order to 6 + 

Orders lengths marked into units (1–6, then beyond). For example, 
given towers of cubes, puts them in order, 1 to 6. Or given cards 
with 1 to 6 dots, puts them in order. 

Recognizing numbers, including subitizing (Recognizing them 
instantly) 

Age and 
Grade 

Level Skill 

4 
KG1 

4 Instantly recognizes collections of up to 4 objects when collections 
are shown briefly and says number name, for example, ‘four’ 
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Age and 
Grade 

Level Skill 

Perceptual 
subitizer to 4 

5 
KG2 

5 
Perceptual 

subitizer to 5 

Instantly recognizes collections of up to 5 objects when collections 
are shown briefly and says number name, for example, ‘four’ 

6 
Conceptual 

subitizer to 5+ 

Can verbally label all arrangements to 5. For example, when 
shown briefly a collection of 3 dots and 2 dots, says, “I saw 3 and 
2, so I saw 5.” 

7 
Conceptual 

subitizer to 10 

Can verbally label all arrangements between 5 and 10. For 
example, when shown briefly a collection of 3 dots, 3 dots, and 1 
dot, says, “I saw 3 and 3, and then 1, so I saw 7. ” 

Composing and decomposing numbers 

When children combine and separate collections of objects, they begin to build an understanding of 

the concept of ‘parts’ and ‘wholes’. Children begin by combining groups of objects to find out how 

many there are in total. Later, they learn to separate a group into parts in different ways and describe 

all the ‘partners’ of a given number (for example, 6 has 4 and 2 as partners, 5 and 1 as partners, 3 and 

3 as partners, and so on). This lays the foundation for understanding addition. 

 

Age and  
Grade 

Level Skill 

4 
KG1 

2 
Inexact part-

whole recognizer 

Knows that a whole is a lot bigger than the parts but does not accurately 
quantify. For example, when shown four red blocks and two blue blocks 
and asked how many in all, may name any number larger than 4. 

KG 2 
5 

3 
Composer to 4 

and then 5 

Can quickly name the parts of any whole, or the whole when given the 
parts (for example, if given 3 red blocks and 1 blue block, can say there 
are 4 blocks altogether). Or if shown 4 blocks, and then the same 
collection of blocks where 1 block is hidden, can say that ‘1’ block is 
hidden. 
Can do this initially to 4, and then to 5 

Number operations: Adding and subtracting 

Adding and subtracting have their roots in counting, counting on, number sense, and the ability to 

compose and decompose numbers. Research has consistently revealed that teaching number 

operations through understanding, rather than through rote memorization of isolated facts, is more 

effective. 

Age and 
Grade 

Level Skill 

4 
KG1 

3 
Small number + and – 

by counting all 

Can find sums for joining problems up to 3 + 2 by counting all 
with objects. For example, when asked, “You have 2 balls and 
get 1 more. How many in all?” counts out 2, then counts out 1 
more, then counts all 3: “1, 2, 3, 3!”  

5 
KG2 

4 
Find result to + or – 

Can find answers to joining questions (You have 3 apples and 
get 2 more. How many do you have in all), and part-part-
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Age and 
Grade 

Level Skill 

whole problems (There are 3 boys and 4 girls on the 
playground. How many children are there on the 
playground) by using objects to model the situation. 
Can find answers to take-way problems by separating 
objects. For example, when asked, “You had 5 candies and 
gave 2 to Ali. How many do you have left?” the child counts 
out 5 counters, then takes 2 away, then counts the remaining 
3. 

5 
Find answer to 

‘change’ question 
(addition or 
subtraction) 

Can solve missing addend questions like 5 + __ = 7 by adding 
on objects. For example, faced with the problem, “You had 5 
candies. You now have 7. How many more did you get?” child 
counts out 5, adds 1 more and says 6, then adds 1 more and 
gets 7, and finally counts the balls added to get 2. 
 
Can solve subtraction questions that involve comparing, for 
example, “There are 6 dogs and 4 balls, if you give a ball to 
each dog, how many dogs will not get balls?” by counting out 
6 dogs, matching 4 of them with balls, and counting the 2 
dogs that do not have balls. 

6 
Find answers to 

‘how many to make 
a number’ 
problems 

Can use counting on to solve problems like: ‘This basket has 4 
balls. But it should have 6. How many more do I have to add 
to make 6?” by putting up 4 fingers on one hand and then 
putting up fingers on the other hand until there are 6 fingers 
up altogether, and then counting the 2 fingers on the second 
hand and saying you have to add 2. 

Number operations: Multiplying and dividing 

Multiplication and division build on addition and subtraction understanding. Children explore 

multiplication concepts when they make equal groupings and count how many there are in all. They 

explore division concepts when they share quantities among friends. 

Age and 
Grade 

Level Skill 

4 
KG1 

3 
Equal groupings 

(less than 6 
objects) 

Can make small equal groups (with fewer than 6 objects). 
The child can deal out equally between two or more 
recipients, for example, the child shares 6 blocks by dealing 
out blocks to herself and a friend 1 at a time. The child may 
or may not understand that equal quantities are produced.  

5 
KG2 

4 
Solve basic sharing 

and grouping 
problems using 
concrete objects 

Can solve small number multiplication problems (I gave 3 
candies to 2 friends. How many candies did I hand out 
altogether?) by making each grouping and counting how 
many altogether.  
 
Can solve small number division problems (I want to share 4 
candies among 2 friends. How many will each get?) 
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Measurement 

Measurement is one of the main real-world applications of mathematics. 

Age and Grade Level Skill 

4 
KG1 

2 
Length - Direct 

comparer 

Can physically align two objects to determine which is 
longer or if they are the same length 

5 
KG2 

3 
Length - indirect 

comparer 

Can determine which of 2 objects is longer or shorter by 
comparing them to a third object, for example a piece of 
string 

4 
Serial order to 6+ 

Can order a series of objects made up of units (for example, 
a tower of 6 blocks, 2 blocks, and 4 blocks) by length 

Geometry - Identifying shapes 

Analyzing, comparing, and classifying shapes helps children create new understandings of shapes 

and the relationships between them, as does composing shapes from other shapes or decomposing a 

shape into other shapes. 

Age and 
Grade 

Level Skill 

4 
KG1 

4 
Shape recognizer 

(Circles, squares, and 
triangles) 

Can recognize some non-typical squares and triangles 
(long, skinny ones, ones that are pointing in different 
directions) 

5 
Constructor of shapes 

from parts 

Can make a shape that ‘looks like’ a target shape using 
sticks, straws, drawings, and so on. For example, can make 
a triangle out of straws or toothpicks. 

5 
KG2 

6 
Shape recognizer - All 

rectangles 

Can recognize rectangles of all sizes (tall and skinny, short 
and fat, point at 45 degrees, pointing at 235 degrees, and 
so on) 

7 
Side recognizer 

Can identify, point to, and count the sides of a shape 

8 
Angle recognizer 

Can identify, point to, and count the angles of a shape 

9 
Shape recognizer 

Can recognize most basic shapes hexagon, rhombus 
(diamond), and trapezoid. For example, a child can 
correctly identify and name all the following shapes: 
rectangle, triangle, square, hexagon, rhombus, trapezoid. 

Geometry - Composing geometric shapes 

Age and 
Grade 

Level Skill 

4 
KG1 

3 
Piece 

assembler 

Can use shapes to creates objects; Or they can fill simple outline 
puzzles with different shaped blocks, using trial and error 
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Age and 
Grade 

Level Skill 

5 
KG2 

4 
Picture maker 

Can put several shapes together to make one part of a picture 
(for examples, shapes needed to make an arm). They can fill 
easy outline puzzles that have hints for the placement of each 
shape. 

7 
Substitution 

composer 

Can make new shapes out of smaller shapes, for example, can 
make a hexagon using only triangles 

Geometry - Comparing geometric shapes 

Between KG1 and Grade 2, children can develop sophisticated and accurate mathematical procedures 

for comparing geometric shapes. 

Age and 
Grade 

Level Skill 

4 
KG1 

2 
Similar 

comparer 

Can identify two shapes as being the same because they are 
more visually similar than different. For example, can find a 
shape that is similar to a triangle because it is pointy on the top. 

3 
Part comparer 

Can identify two shapes as being the same they have a part in 
common - for example, each shape has a side that is the same 
length 

4 
Some 

attributes 
comparer 

Can identify two shapes as being the same because part of the 
two shapes are the same (for example, the top halves of the two 
shapes are the same) 

5 
KG2 

Most 
attributes 
comparer 

Can identify two shapes as being the same because they share 
most of the same attributes 

Pre-algebra: Patterning 

Algebra begins with the search for patterns. Identifying patterns allows children to make 

generalizations about the information they have. Recognizing and analyzing patterns are important 

because they provide a foundation for algebraic thinking. 

Age and 
Grade 

Level Skill 

4 
KG1 

3 
AB pattern duplicator 

Can duplicate an AB pattern (sound pattern, object 
pattern, picture pattern, and so on) alongside a given 
pattern 

3 
AB pattern extender 

Can identify next two to four elements of an AB pattern 
(sound pattern, object pattern, picture pattern, and so on) 

4 
Pattern duplicator (up 

to 3 elements) 

Can duplicate an ABB or ABA pattern (sound pattern, object 
pattern, picture pattern, and so on), not just alongside the 
pattern but in a different location 

5 
KG2 

Pattern extender (up 
to 3 elements) 

Can identify next elements in an ABB or ABA pattern (sound 
pattern, object pattern, picture pattern, and so on) 
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Classifying and analyzing data 

Age and 
Grade 

Level Skill 

4 
KG1 

4 
Attribute 

sorter 

Can sort objects according to an attribute given by the teacher, 
forming categories, but may switch attributes during the sorting 

5 
KG2 

5 
Consistent 

sorter 

Can sort consistently by an attribute given by the teacher. For 
example, the child might put several identical blocks together (by 
shape).  
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Appendix B: Cross-country comparisons of end-of-year learning outcomes 

Table B.1: Cross-country comparison, KG  

Legend 
Yellow blocks = Learning expectations align with those of Palestine.  
Blue blocks = Learning expectations exceed those of Palestine.  
Gray blocks = Learning expectations are lower than those of Palestine. 
Uncolored blocks = Impossible to judge as the learning outcomes are not clearly stated in the Palestine curriculum. 
NI = Not indicated. It is difficult to make an accurate determination of whether the learning outcome as stated is addressed. 
 

Strand and 
Sub-strand 

Learning Outcome Canada28 
United 

States29 
United 

Kingdom30 
Australia31 Singapore32 Palestine 

Number and Number Sense 
Counting Count  To 10 To 100 by 

10s 
To 20 To 20 To 10 To 10 

 Identify the number before or after a 
number  

To 10 To 20 To 20 To 20 NI NI 

 Identify errors in counting 
sequences  

To 10 To 20 To 20 To 20 NI NI 

Counting 
objects 

Count objects when objects are 
presented in a line 

To 10 To 20, and 
in a line, 
array, 
circle 

To 20 To 20 Yes, to 10 in a 
line, array, 
circle 

To 10 

 Keep track of objects that have been 
counted and those that have not 

Yes Yes Yes To 20 To 10 NI 

                                           
28 See BC Kindergarten Mathematics Curriculum https://curriculum.gov.bc.ca/curriculum/mathematics/K. 
29 See Kindergarten Common Core Content Standards http://www.corestandards.org/Math/Content/K/G/. 
30 See https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/596629/EYFS_STATUTORY_FRAMEWORK_2017.pdf. 
31 See https://www.australiancurriculum.edu.au/f-10-
curriculum/mathematics/?year=11751&strand=Number+and+Algebra&strand=Measurement+and+Geometry&strand=Statistics+and+Probability&capability=ignore&c
apability=Literacy&capability=Numeracy&capability=Information+and+Communication+Technology+%28ICT%29+Capability&capability=Critical+and+Creative+Think
ing&capability=Personal+and+Social+Capability&capability=Ethical+Understanding&capability=Intercultural+Understanding&priority=ignore&priority=Aboriginal+an
d+Torres+Strait+Islander+Histories+and+Cultures&priority=Asia+and+Australia’s+Engagement+with+Asia&priority=Sustainability&elaborations=true&elaborations=f
alse&scotterms=false&isFirstPageLoad=false. 
32 See https://www.nel.sg/nel/slot/u566/Resources/Downloadable/pdf/nel-guide/nel-edu-guide-numeracy.pdf. 
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Strand and 
Sub-strand 

Learning Outcome Canada28 
United 

States29 
United 

Kingdom30 
Australia31 Singapore32 Palestine 

 Correctly answer ‘How many’ 
question by repeating last number 
counted  

To 10 To 20 To 20 To 20 To 10 NI 

 Produce a group of objects when 
asked 

To 10 To 20 To 20 To 20 To 10 To 10 

 Make drawings to represent 
quantities  

To 10 To 20 To 20 To 20 To 10 NI 

Recognizing 
numbers 

Instantly recognize collections of up 
to 5 objects (for example, dot cards 
with 5 dots) and says number name 
(for example, ‘five’) 

Yes No NI Yes No No 

 Verbally label all arrangements of 5 
dots as being 5 (for example, 3 dots 
and 2 dots); then of arrangements of 
all numbers between 5 and 10. 

Yes No NI Yes No No 

 Write numbers to represent 
quantities  

To 10 To 20 NI NI To 10  NI 

Comparing and 
ordering 
numbers 

Compare groups of objects either by 
• Matching each object in one 

group with object in another (no 
relationship between objects or 
objects are of different size) or 

• Comparing counts of each group 
of objects 

Yes, to 10 To 20 To 20 Yes, to 20 Yes, to 10 To 10 

 Explain why one group has more 
(fewer, same) as another 

Yes, to 10 Yes, to 20 To 20 No To 10 To 10 

 Describe the relative size and 
position of numbers to 10 (for 
example, whether 4 or 9 is closer to 
6)  

Yes To 20 To 20 No No NI 

 Put towers of cubes (or strips of 
paper marked in unit squares), dots 
cards, and so on, in order from 
smallest to biggest 

Yes Yes NI No No NI 

Decomposing 
and composing 

When shown a decomposed 
collection of up to 5 blocks, (for 
example, 3 blocks and 2 blocks) 

Combinations of 
5 and 10; 

To 10 and 
then 
between 

No No To 10 NI 
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Strand and 
Sub-strand 

Learning Outcome Canada28 
United 

States29 
United 

Kingdom30 
Australia31 Singapore32 Palestine 

identify the number of blocks in each 
group as well as number all together. 
Or if shown a collection of 4 blocks, 
then the same collection with 2 
blocks hidden, identify the number 
of blocks hidden. 

Decomposing 
numbers to 10 

10 and 20 
(10s and 
1s) 

Number and Number Operations 
Adding and 
subtracting 

Use objects to find answers to 
joining-type addition problems (for 
example, I have 3 bananas and get 4 
more. How many do I have now?) as 
well as part-part-whole addition 
problems to 10 (for example, “There 
are 2 boys and 3 girls on the 
playground. How many children are 
on the playground?”) 

Yes, to 10 Yes, to 10 Yes, to 100 Yes No Yes 

 Use objects to find answers to take-
away problems within 10 

Yes Yes, to 10 Yes, to 100 No No Yes 

 Use objects to find answers to 
‘change’ problems to 10, like 5 + __ = 
7, for example, “You had 5 apples. 
You now have 7. How many more 
did you get?” 

Yes, to 10 Yes, to 10 NI No No NI 

 Use objects to find answers to 
comparing problems, for example: 
“There are 6 children and 5 pencils. 
If I give a pencil to each child, how 
many children will not get pencil?” 

Yes, to 10 Yes, to 10 NI No No NI 

 Use counting to solve ‘How many to 
make a number’ problems to 10 (for 
example, “I have 6 books, but I need 
8. How many more will I need to get 
off the shelf?”) 

Yes, to 10 Yes, to 10 NI No No NI 

 Understand concept of equality as 
balance, inequality as imbalance 

Yes No NI No No No 

Multiplying 
and dividing 

Share up to 10 objects equally 
among a certain number of groups 

No No Yes Yes No No 
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Strand and 
Sub-strand 

Learning Outcome Canada28 
United 

States29 
United 

Kingdom30 
Australia31 Singapore32 Palestine 

 Use objects to solve basic 
multiplication and division problems 
within 10, for example: “I gave 3 
candies to 2 friends. How many did I 
give out altogether? Or I want to 
share 4 cookies among 2 friends. 
How many will each get?” 

No No Yes, 
doubling 
and halving 

No No No 

Mental 
computation 

Fluently add and subtract within 5 
or 10 

No Yes, within 
5 

NI No No No 

Use counting on or counting back to 
find answer to addition or 
subtraction of small numbers 

No Yes Yes No No NI 

Geometry and Measurement 
Space Use above, below, in front of, and 

behind to describe the position of an 
object in the classroom 

Yes Yes Yes Yes Yes Yes 

Identifying and 
comparing 
shapes  

Identify, point to, and count sides 
and angles of a shape 

No NI NI NI No NI 

Identify most basic shapes rectangle, 
triangle, square, hexagon, rhombus, 
trapezoid, regardless of their size or 
orientation, and use their name 
when doing so 

Yes, but no using 
names 

Yes Yes Yes Yes Yes 

 Identify two shapes as being the 
same because they share most of the 
same attributes 

No Yes Yes Yes Yes Yes 

 Identify two shapes as being the 
same if they have a part in common, 
for example, each shape has a side 
that is the same length, or because 
parts of the two shapes are the same 
(for example, the top halves of the 
two shapes are the same) 

No Yes Yes Yes No Yes 

Composing and 
decomposing 
shapes 

Make a shape that looks like a target 
shape (for example, make a triangle 
using straws or clay and sticks) 

Yes Yes NI No Yes Yes 
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Strand and 
Sub-strand 

Learning Outcome Canada28 
United 

States29 
United 

Kingdom30 
Australia31 Singapore32 Palestine 

Make a larger shape using smaller 
shapes (for example, fill outline 
puzzle with shape blocks) 

Yes Yes NI No Yes No 

Measurement 
length  

Determine which of 2 objects is 
longer (or shorter or whether they 
are the same) by comparing them to 
a third object 

Yes, direct 
comparison 

Yes Yes Yes Yes Yes 

Weight/Mass Hold 2 objects, one in each hand, to 
find out which is heavier or lighter 
or whether they are the same 

Yes, direct 
comparison 

Yes Yes Yes Yes Yes 

Capacity Determine which of 2 containers 
holds more by direct comparison 

Yes Yes Yes No Yes No 

Time Use terms like yesterday, today, and 
tomorrow breakfast time, lunch 
time, recess time, dinner time, 
bedtime, before and after to situate 
or sequence events  

No No Yes Yes Yes Yes 

 Name and order the days of the 
week and months of the year; 
connect days of the week to familiar 
events and actions 

No No No Yes Yes No 

Money Distinguish different currency notes Yes No Yes No No Yes 
Pre-Algebra 
Sorting, 
classifying 

Sort consistently by an attribute 
given by the teacher. For example, 
sorting a collection by color or 
shape. 

Yes Yes  Yes  Yes Yes Yes  

Patterns Duplicate an AB, ABB, or ABA 
pattern. 

Yes No Yes Yes Yes, Yes 

 Identify next two to four elements of 
an AB pattern, ABB or ABA pattern 
(sound pattern, object pattern, 
picture pattern, and so on) 

Yes No Yes Yes Yes NI 

Probability and Data Analysis 
Probability Describe common or familiar events 

as likely or unlikely to occur 
Yes No No No No No 
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Strand and 
Sub-strand 

Learning Outcome Canada28 
United 

States29 
United 

Kingdom30 
Australia31 Singapore32 Palestine 

Data analysis Represent data by picture or 
concrete graphs; interpret 
information presented in a picture 
or concrete graph 

Yes No No Yes Yes (Concrete 
graph) 

No 

Analysis Number of Common Learning 
Outcomes  

20 19 13 16 20  

 Number of Learning Outcomes that 
exceed Palestine expectations 

6 8 9 9 5  

 Number of Learning Outcomes that 
are lower than Palestine 
expectations 

3 3 0 4 4  

 

Table B.2: Cross-country comparison for G1  

Strand Learning outcome Canada33 
United 
States34 

Germany35 
United 
Kingdom36 

New 
Zealand37 

Singapore38 Palestine 

Number         
Counting Count, starting at any 

number 
Only to 20, 
but 
including 
skip 
counting by 
2s, 5s 

Yes to 
120 

Yes, to 20 To 100 To 100 To 100 To 100 

 Skip count by 10s to 100 No No No Yes, by 2s, 
5s 

Yes, and by 
2s, 5s 

Yes Yes, to 90 

                                           
33 Education curricula fall under provincial jurisdiction in Canada. The curriculum of the province of British Columbia was used to represent trends across provinces. 
34 As is the case with Canada, curricula fall under state jurisdiction in the United States. The Common Core standards were used to represent trends across states. 
35 Like the United States and Canada, curricula fall under state jurisdiction in Germany. However, the country recently developed national standards to ensure common 
minimal expectations across states. See Laders et al. (2005). 
36 See https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/335158/PRIMARY_national_curriculum_-
_Mathematics_220714.pdf. 
37 See https://nzmaths.co.nz/sites/default/files/images/NZC_Mathematics_Standards_for_years_1-8_poster.pdf and https://nzmaths.co.nz/level-one-geometry-and-
measurement. 
38 Information on Singapore curriculum obtained from https://www.moe.gov.sg/docs/default-
source/document/education/syllabuses/sciences/files/primary_mathematics_syllabus_pri1_to_pri5.pdf. 

https://nzmaths.co.nz/sites/default/files/images/NZC_Mathematics_Standards_for_years_1-8_poster.pdf
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Strand Learning outcome Canada33 
United 
States34 

Germany35 
United 
Kingdom36 

New 
Zealand37 

Singapore38 Palestine 

 Identify next or previous 
number 

No No Yes, to 20 Yes, to100 NI Yes, to 100 Yes, to 20 

 Read and write numerals  Yes, to 20 To 120 Yes, to 20 Yes, to 100 To 20 Yes, to 100 Yes, to 
100 

 Represent a number by a 
collection of objects 

Yes, to 20 Yes, to 
20 

Yes, to 20 Yes To 20 Yes to 100 Yes, to 20 

 Represent a collection of 
objects with a written 
numeral word 

Yes, to 20 Yes, to 
20 

Yes, to 20 Yes, to 20 Yes, to 100 Yes, to 20 Yes, to 20 

Comparing Compare two numbers based 
on the number of 10s and 1s 
and record the relationship 
using symbols (>, <, =) 

Yes, to 20 Yes, to 
20 

Yes, to 20 Yes, to 100 To 20 Yes, to 100 Yes, to 20 

 Using ordinal numbers to 
describe relative positions 

No No Yes, to 10 No NI Yes, to 10 Yes, to 9 

Place value Describe or represent the 
value of each digit in a 2-digit 
number 

Yes, to 20 Yes Yes, to 20 No Yes Yes Yes 

Decomposition Decompose numbers  Yes, to 20, 
emphasis on 
10 

Yes, to 
20 

Yes, to 20 Yes, to 20 Yes, to 20, 
emphasis 
on 5 and 10 

Yes, to 20, 
emphasis on 
10 

Yes, to 20 

Fractions Partition circles and 
rectangles into two or four 
equal shares; use words half 
of, fourth of, and quarter of to 
describe shares 

Yes Yes No Yes Yes No Yes 

Number Operations 
Addition and 
subtraction 

Use objects, drawings, and 
equations to represent and 
solve addition and 
subtraction word problems  

Yes, within 
20 

Yes, 
within 
20 

Yes, within 
20 

Yes, within 
20 

Yes Yes, to 100 Yes, 
within 20 

 Use the relationship between 
addition and subtraction to 
solve missing addend 
subtraction problems  

Yes, within 
20 

Yes, 
within 
20 

Yes, within 
20 

Yes, within 
20 

NI Yes, to 100 Yes, 
within 20 
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Strand Learning outcome Canada33 
United 
States34 

Germany35 
United 
Kingdom36 

New 
Zealand37 

Singapore38 Palestine 

 Use objects, drawings, and 
equations to represent and 
solve addition problems 
involving adding 3 numbers 

Yes, within 
20 

Yes, 
within 
20 

Yes, within 
20 

Yes, within 
20 

NI Yes, to 100 Yes, 
within 20 

 Use concrete models or 
drawings to add within 100, 
record the operation 
symbolically, and explain the 
strategy used 

No Yes No No NI Yes No 

Multiplication Write mathematical 
statements for situations 
involving multiplication as 
repeated addition (product 
<40) 

No No Yes No No Yes No 

 Multiply numbers whose 
product <40; solve 1-step 
multiplication problems 
whose product <40 

No No Yes No No Yes No 

 Solve equal grouping type 
problems 

No No Yes Yes Yes Yes No 

Division Divide quantities to 20 into 
equal sets; identify number 
of sets and number of objects 
in each set. 

No No Yes Yes Yes Yes No 

 Demonstrate and explain 
meaning of equality and 
inequality 

Yes No Yes Yes NI Yes No 

Mental 
computation 

Use counting up or on to 
solve additions involving 
adding small numbers (sums 
to 20); use counting down to 
solve subtractions involving 
small numbers (sums to 20) 

Yes Yes NI39 No Yes Yes  No 

 Use mental math strategies 
like making 10s, creating 

Yes, 
including 

Yes NI No Yes Yes No 

                                           
39 The sources consulted did not give any information about these strands or sub-strands. 
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Strand Learning outcome Canada33 
United 
States34 

Germany35 
United 
Kingdom36 

New 
Zealand37 

Singapore38 Palestine 

equivalent but easier to solve 
additions, or changing a 
subtraction into an addition 
to mentally add and subtract 
within 20 

making 
doubles 

 Mentally add or subtract 10 
from a 2-digit number and 
explain reasoning used 

No Yes NI No NI Yes No 

Geometry and measurement 
Shape Distinguish between 

attributes that define a shape 
(number of sides, for 
example) and attributes that 
do not (color, size, for 
example) 

Yes Yes Ni Yes Ni Yes No 

 Identify simple 2D shapes 
and 3D objects by name 

No No Ni Yes, using 
terms 

Yes (using 
own 
language) 

Yes, 2D only Yes 

 Build and draw shapes that 
have certain attributes 

Yes Yes NI NI NI Yes, 2D only No 

 Copy or create composite 2D 
shapes from basic shapes 
(triangles, half circles, 
squares, rectangles, and so 
on); decompose a composite 
shape into basic shapes 

Yes Yes NI No NI No No 

 Create composite 3D objects 
from basic objects (pyramids, 
cuboids, cubes, spheres, and 
so on); decompose a 
composite object into basic 
objects 

Yes Yes NI No Ni No No 

Space Describe relative positions 
using up and down, in and 
out, and so on 

Yes No Ni Yes Yes No Yes 

Length Order three objects by length Yes Yes Yes Yes Yes Yes No 
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Strand Learning outcome Canada33 
United 
States34 

Germany35 
United 
Kingdom36 

New 
Zealand37 

Singapore38 Palestine 

 Compare the lengths of two 
objects indirectly by using a 
third object (a piece of string, 
paper clips, and so on) 

yes Yes Yes Yes,  Yes Yes Yes 

 Express the length of an 
object in terms of the 
number of shorter objects it 
takes to equal the length 
(that is, the length of a pencil 
in paper clips) 

Yes Yes Yes No No Yes Yes 

Mass Compare the mass of objects 
directly 

No No Yes Yes Yes Yes Yes 

Area Tile an area with a unit object Yes Yes No Yes Yes No No 
Time Tell and write time in hours 

and half hours using analog 
and digital clocks 

Yes Yes Yes, to 
quarter 

Yes No Yes Yes 

 Identify days of week, 
months of year, years; 
number of days in a week, 
number of weeks in a month, 
number of months in a year 

No No Yes No Yes No Yes 

Money 
Identify value of coins; count 
multiples of the same 
denomination 

No No No Yes Yes Yes No 

 
Add and subtract money; 
solve 1-step problems 
involving money 

No No No Yes Yes Yes No 

Pre-Algebra         
 Sort 3D objects and 2D 

shapes using one attribute 
and explain sorting rule 

Yes No NI Yes Yes Yes, 2D only Yes 

 Repeat patterns with 
multiple elements 

Yes No NI Yes Yes Yes Yes 

 Identify next elements in a 
repeating pattern 

Yes No NI Yes Yes Yes Yes 

 Translate a repeating pattern 
from one representation to 

Yes No NI No NI No No 
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Strand Learning outcome Canada33 
United 
States34 

Germany35 
United 
Kingdom36 

New 
Zealand37 

Singapore38 Palestine 

another (color pattern to a 
sound pattern, for example) 

 Create a repeating pattern No No NI No Yes Yes Yes 
Probability and data analysis 

Data analysis Organize, represent, and 
interpret data with up to 3 
categories 

Yes, but with 
concrete 
graphs 

Yes NI No No Yes, but with 
picture 
graphs 

No 

 Ask and answer questions 
about the total number of 
data points, how many are in 
each category, and how many 
more or less are in one 
category than in another 

Yes NI No No No 

Probability Use the language of 
probability (never, 
sometimes, always, more 
likely, less likely) 

Yes No NI No No No No 

Number of Common Learning Outcomes  24 20 14 29 20 19  
Number of Learning Outcomes that exceed 
Palestine expectations 

12 14 6 11 10 21  

Number of Learning Outcomes that are 
lower than Palestine expectations 

9 11 4 5 4 6  

 

 


