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From the Editors’ Desk

E arly Childhood Education is a medium for 
communicating recent research insights, 
in-depth pedagogical reflections and current 

issues in the field of early childhood education. It 
serves as a tool for connecting early childhood 
educators, researchers, curriculum makers and 
educational administrators to discuss the enrichment 
of early childhood education. The journal is deeply 
rooted in the local context of educational practices 
but also aims to communicate and discuss universal 
topics in early childhood education with a broader 
audience. As new editors of the journal, we are 
hoping to promote a meaningful dialogue between 
research and practice.

This issue contains three feature articles, which 
are all the result of the authors’ commitment to 
early years education practices and educational 
research and theories.

In their article “Playing, Learning and Meaning 
Making: Early Childhood Curriculum Unfolding,” Lee 
Makovichuk, Patricia Lirette, Jane Hewes and 
Brittany Aamot provide insights into a sociocultural 
curriculum framework and the educator’s roles in the 
co-construction of curriculum for young learners. As 
the designers of Play, Participation, and 
Possibilities: An Early Learning and Child Care 
Curriculum Framework for Alberta, published in 
2014, the authors discuss the intersection between 
young children’s playing and learning.

Joy de Nance, an experienced early years educator 
with expertise in early years mathematics education, 
contributed “Subitizing, Grouping and Part–Whole 
Activities in Early Learning Programs.” Drawing on 
mathematics education research literature, her article 
discusses foundational skills for fostering mathematical 
competence: subitizing, grouping and recognizing a 
part–whole relationship. She then introduces activities 
that will foster those skills in early years classrooms.

In “Deepening Young Students’ Mathematical 
Understanding Through Teacher Knowledge,” 
Angela Rott, another experienced early years 
educator, explores what it means to support 
students’ deeper mathematical understanding. 
Drawing from research on teacher pedagogical 
content knowledge and on variation theory, she 
reflects on her own practices for teaching place 
value in the early grades.

In addition to the feature articles, we have 
included “What Do I Know About Teaching 
Boys?”—an opinion piece by Garry Jones, who was 
principal of the Calgary Board of Education All 
Boys Program and was also instrumental in the 
development of the program. While outlining 
controversies in the literature, he discusses his own 
experiences and research and shares insights into 
how to support all learners.

Finally, Elan La Montagne and Heidi Exner 
review recently published books relevant to early 
years education. La Montagne discusses a book 
about spatial reasoning in the early years, an area of 
mathematics education that is now being widely 
examined. Exner reflects on a book about how 
educators can best reach students who have 
experienced trauma or adverse childhood 
experiences.

All articles submitted to Early Childhood 
Education are peer-reviewed by our dedicated 
reviewers. We appreciate their constructive feedback 
in order to maintain the quality of this journal.

We hope you will all enjoy the 2017 issue of 
Early Childhood Education. 

Miwa Aoki Takeuchi and Cynthia Prasow
University of Calgary

Figure 1. Kindergarten School, Lethbridge, Alberta, 1912 (Glenbow Archives, NA-3267-38) 

Feature Articles

Playing, Learning and Meaning Making: 
Early Childhood Curriculum Unfolding

Lee Makovichuk, Patricia Lirette, Jane Hewes and Brittany Aamot

Lee Makovichuk, MEd, is an assistant professor in the 
Department of Human Services and Early Learning at 
MacEwan University in Edmonton. Her work as a 
researcher and writer of Play, Participation, and 
Possibilities: An Early Learning and Child Care 
Curriculum Framework for Alberta and her continued 
pedagogical work with early childhood educators have 
served as inspiration for her doctoral studies.

Patricia Lirette, PhD, is a long-time faculty member in 
the Early Learning and Child Care diploma program at 
MacEwan University and is currently chair of the 
Department of Human Services and Early Learning. 
She is a principal investigator on the research team 
that is developing Play, Participation, and Possibilities. 
Her other research interests include child and family 
policy and applying the lens of institutional 
ethnography to inquiry in early learning and child 
care.

Jane Hewes, PhD, is the associate dean of the Faculty 
of Education and Social Work at Thompson Rivers 
University in Kamloops, BC. As a principal investigator 
on the Play, Participation, and Possibilities research 
team, she brings expertise in participatory research 
methodologies, interest in critical postfoundational 
early years pedagogies and a commitment to valuing 
the knowledge that child care educators bring to 
professional learning.

Brittany Aamot is an educator at MacEwan 
University’s Early Learning and Child Care Lab 
School. She is a graduate of MacEwan’s Early 
Learning and Child Care program and is currently 
completing a degree in applied human service 
administration. Interpreting and making meaning of 
children’s play is the driving force behind her work as 
she observes and participates alongside children in 
their playful explorations of the world.

Abstract 
Play, Participation, and Possibilities: An Early 

Learning and Child Care Curriculum Framework for 
Alberta is a sociocultural curriculum framework 
intended to provoke dialogue on and thinking about 
young children’s playing and learning. Viewing 

curriculum as situated, contested and always-already 
happening in early childhood programs, the authors 
draw on a mini-narrative of children’s play and educator 
practices to make visible what it means to co-construct 
curriculum in the here and now with young children. 
They describe curriculum-meaning-making processes 
that support deep and further complexified thinking, 
including pedagogical dialogue, critical revisiting of 
pedagogical documentation and curriculum cross-
checking. Through honouring young children as mighty 
learners and citizens, and co-imagining possibilities, 
multiple new potentialities for children’s play and 
learning are revealed.

Why do young children need a curriculum? 
Why can’t children just play? These are two 
of the many questions we considered in our 

journey to research and write Play, Participation, 
and Possibilities: An Early Learning and Child 
Care Curriculum Framework for Alberta 
(Makovichuk et al 2014).1 They are troubling 
questions, reminding us of the persistent tendency 
to separate play and learning, as well as the 
challenges that arise when we envision early 
childhood curriculum as embedded in, and arising 
out of, children’s everyday play experiences.

In this article, we draw on a mini-narrative of 
daily early childhood play and practices to begin to 
theorize alongside an educator using the Play, 
Participation, and Possibilities framework to make 
meaning and co-construct curriculum with children 
and families. The role of the educator is highly 
responsive—actively participating through reflective 
thoughtfulness and graceful interpretation, making 
meaning of how children may be experiencing the 
curriculum. In this way, we understand early 
childhood curriculum as always situated within local 
communities and reflective of family, social and 
cultural practices.
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The Play, Participation, 
and Possibilities Curriculum 
Framework

Play, Participation, and Possibilities is a 
sociocultural curriculum framework intended to 
provoke dialogue on and thinking about young 
children’s playing and learning. It was written for 
diploma- and degree-qualified early childhood 
educators working with young children (birth to five) 
in child care and family day homes in Alberta, and it 
has recently been piloted in prekindergarten settings.2

Why do young children need a curriculum? Why 
can’t children just play? We propose that curriculum 
is not an alternative to children’s play; rather, play is 
a powerful context through which early childhood 
curriculum unfolds. Play holds a central position in 
the Alberta curriculum framework. Play and 
playfulness is one of the four holistic play-based 
goals outlined in Play, Participation, and 
Possibilities (section 3.1) to promote children’s 
intellectual and social construction of knowledge.3 
The curriculum framework also positions play as a 
disposition to learn (Claxton and Carr 2004)—a 
disposition that is strengthened when educators 
notice, name and nurture everyday play 
experiences, actively and intentionally promoting 
children’s capacity for inventing, creating, 
imagining, theorizing, narrating stories, exploring, 
representing, and taking risks in and for learning 
(Makovichuk et al 2014, 119).

The production and implementation of provincial 
early learning and child care curriculum frameworks 
across Canada (Langford 2012) and around the 
world (Organisation for Economic Co-operation and 
Development 2006) have been profoundly 
influenced by reconceptualist theory, creating space 
for theorizing that shifts professional practice and 
pedagogy from developmental to sociocultural and 
postfoundational perspectives (Cannella 2008; 
Iannacci and Whitty 2009; Kessler and Swadener 
1992; Pacini-Ketchabaw and Prochner 2013; Pinar 
and Reynolds 1992).

Reconceptualist views of curriculum embrace 
teaching, learning and curriculum relationships as 
complex and contested notions (Pacini-Ketchabaw 
2010; Iannacci and Whitty 2009; MacNaughton 
2003). These relationships are deeply entangled 
with images of what it means to be a learner and a 
teacher, and always situated within value-laden 
historical, societal and cultural contexts 
(MacNaughton 2003; Sellers 2013). The relational 
nature of early childhood curriculum is further 
understood as a complex conversation (Pinar et al 
2000; Grumet 1995). Adopting Grumet’s (1999, 

24) assertion that “we live curriculum before we 
describe it,” we enact curriculum not as a checklist 
of outcomes but, rather, as an active process in 
which meaning is co-constructed through multiple 
and diverse dialogues about what has taken or is 
taking place. In this, we knowingly participate in a 
discourse of meaning making, described by 
Dahlberg, Moss and Pence (2007) as confronting 
and struggling within multiple situated contexts 
(social, historical, economic, political and cultural) in 
which early childhood curriculum is influenced, 
shaped and experienced. Within a discourse of 
meaning making, these and other influences are 
revealed, “producing meaning [and] deepening 
understanding” (p 110) as people share 
perspectives, ponder, question, debate, discuss and 
enact curriculum decisions.

In this article, we explore a mini-narrative of an 
educator and children thinking about small cars, 
from the perspective that curriculum is always-
already happening within the daily experiences of 
young children and their families in early learning 
and care programs, and that enacting early learning 
curriculum is messy, iterative, deeply theoretical and 
highly intuitive (Aoki 1992; Pinar and Reynolds 
1992; Grumet 1995; Sellers 2013).

With this view of curriculum, we understand 
children’s “play as one of their ways of creating a 
dialogue with each other, with adults, and with 
objects” (Elliot 2010, 11). In play, children are 
curriculum-makers (Dewey 1943; Brown 1999). We 
draw additional inspiration from Grumet and 
Stone’s (2000, 191) assertion that “curriculum is 
everyday life” and Sellers’s (2013, 65) notion of 
children “curriculum-ing” (performing curriculum 
within lived experiences). It is within the active and 
social nature of children’s curriculum-ing that “they 
open possibilities for enhancing adult views of 
curriculum” (p 49). Children’s curriculum-ing is 
shaped and reshaped in the relationships between 
and among children and with responsive, reflective 
educators who understand the importance of 
keeping the curriculum dialogue open, the questions 
alive and the possibilities endless (Elliot 2010; 
Sellers 2013; Olsson 2009).

Play, Participation, and Possibilities envisions 
early childhood curriculum as a way of being 
together within a “practice of relationships” 
(Stonehouse and Duffie 2001) with children and 
families and within time, spaces and materials. The 
term practice of relationships describes the 
complex and dynamic relationships that are always 
evolving within early childhood experiences, which 
are deeply meaningful because of who we are 
together. Contemporary notions of learning (Yelland 
et al 2008) suggest that as children learn about the 

world in relationship with others, they are 
constructing an image of who they are—“their own 
capacities and identities as learners” (p 83).

With this understanding of children, described in 
Play, Participation, and Possibilities as “mighty 
learners and citizens” (Makovichuk et al 2014, xi) 
who are building knowledge and learner identities in 
relationship with others, we think about educators 
coming alongside children and families to deepen 
their understanding: Who is this child as a learner? 
What does he or she already know? (Dewey 1943; 
MacNaughton 2003).

When we think about teaching–learning 
relationships in these ways, the boundaries between 
the teacher and the learner become fluid and 
flexible: the educator and the child (and, potentially, 
the family) become co-learners and co-researchers, 
and the curriculum—a living curriculum—is 
understood as emerging from within these 
relationships.

Putting Play, Participation, 
and Possibilities to Work

A sociocultural curriculum framework such as 
Play, Participation, and Possibilities offers 
educators a lens for looking at and thinking about 
children’s play and learning. Educators reflect on 
children’s experiences in relation to the framework’s 
five core concepts, four holistic play-based goals and 
five dispositions to learn (see Figure 1).

As a tool for reflection and interpretation, the 
curriculum framework helps early childhood 
professionals pursue questions such as the following:

• How are children experiencing the physical and 
relational early childhood environment?

• What materials and spaces are captivating and 
igniting the children’s imagination and theory 
making?

• What are the ideas and questions the children are 
pursuing?

In pursuit of understanding children’s 
experiences, ideas, questions and theories, 
educators begin to shift away from habitual practices 
(“We do it this way because we have always done it 
this way”) and toward increasingly intentional and 
meaningful curriculum decisions that reflect the 
children; their families; and their unique local, social 
and cultural experiences (Curtis et al 2013; Yelland 
et al 2008). Engaging in curriculum-meaning-
making processes, educators consider diverse 
perspectives and ways of being as they intermingle 
within everyday experiences and co-imagine 
possibilities for expanding and extending children’s 
play and learning.

Early childhood curriculum meaning making is 
grounded in sociocultural theory and postmodern 
perspectives that suggest that there are many ways 
to know and experience living and learning 
(Dahlberg, Moss and Pence 2007; Sellers 2013; 
Olsson 2009; Pacini-Ketchabaw 2010). Meaning 
making invites (inter)personal agency—for children, 
families and educators—as questions are posed and 
pursued, ideas are offered and developed, and 
assumptions are revealed and debated in 
relationship with others. Curriculum meaning 
making is about socially constructing the meaning(s) 
of specific events and is contextualized within local 
communities.

Core Concepts
• The image of the child: a mighty learner and 

citizen
• A practice of relationships: your role as an 

early learning and child care educator
• Mighty learners: nurturing children’s 

dispositions to learn
• Responsive environments: time, space, 

materials and participation
• Transitions and continuities: supporting 

children and families through change

Holistic Play-Based Goals
• Well-being
• Play and playfulness
• Communication and literacies
• Diversity and social responsibility

Children’s Dispositions to Learn
• Playing
• Seeking
• Participating
• Persisting
• Caring

Figure 1. Play, Participation, and Possibilities—core concepts, holistic play-based goals and children’s 
dispositions to learn.
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Applying this notion of meaning making, and 
building on the international work of other early 
childhood researchers, Perry, Henderson and 
Meier’s (2012) model of co-inquiry, with three 
interrelated aspects (observation and documentation, 
reflection and interpretation, and planning and 
taking action), offers educators a frame for reflecting 
and interpreting what may be taking place in 
children’s play.

Three assumptions form the foundation for this 
type of curriculum inquiry:

• Everything children do has meaning for them.
• How educators make meaning of what children 

are doing influences how the curriculum is co-
constructed.

• How educators respond matters for how children 
see themselves as mighty learners and citizens.

The following mini-narrative, which illustrates how 
an educator thinks about children’s play and her daily 
decisions as curriculum, exemplifies these seminal 
ideas. Following the first of many pedagogical 
conversations between Brittany (the educator) and 
Lee (the researcher), the story continued unfolding in 
unexpected ways as the children’s play revealed their 
insights, their questions and how Brittany made 
meaning for herself.

One Day in a Preschool 
Playroom

Lee observed and photographed Brittany as she 
gathered a small group of children and asked, “What 
can we do with a car?” The children quickly answered, 
“We can roll a car” and then “We need a road.”

These comments ignited the children into action, 
and they started removing small blocks from the 
shelves to commence construction. They laid the 
blocks end to end, forming a roadway on the 
carpeted floor. Within minutes, several children were 
rolling small toy cars across the surface of the block 
roadways.

Brittany participated as a co-player, rolling a car 
with the children. A young girl, Mackenzie,4 located 
a clipboard and a pencil and appeared to be taking 
notes, making marks as she watched the other 
children play. Brittany looked up at her and then 
continued to roll the car. Soon Mackenzie settled 
into a space beside Brittany and joined the car 
drivers. In the span of 20 minutes, Brittany had 
shifted from actively participating as a co-player to 
sitting alongside the children in play. She continued 
to participate by noticing and commenting on the 
children’s play. Other children soon joined in, and 
the play continued.

Revisiting documentation of children’s play helps 
educators and other early childhood professionals 
put the co-inquiry model into motion. Through 
reflection and interpretation, educators make 
meaning of what children are doing in play. Stacey 
(2009) calls this important reflection the “missing 
middle,” describing how it is often overlooked in the 
busyness of daily classroom life, yet it is essential to 
meaning making and co-constructing curriculum 
with children.

On the day Lee visited, she and Brittany revisited 
the documentation Lee had collected of her and the 
children. Though Lee framed several questions for 
their dialogue, Brittany also shared her thinking, 
which took them in an unanticipated direction.

Brittany connected the children’s play that day to 
an event several months earlier—the removal of the 
small toy cars from the classroom. The classroom 
team had decided to put the cars away after 
observing conflict between the children because 
some of them were carrying handfuls of cars around 
and not sharing. Brittany described a difficult 
conversation among the team—a debate about 
whether or not to remove play objects to redirect 
children’s behaviour. She recalled the words of a 
colleague: “If we remove the cars, it will be like 
saying that the children can have an interest in 
cars—but not here in our classroom.” This comment 
troubled Brittany. Although she was concerned about 
the time the educators were spending on supporting 
children’s negotiations over the cars, seemingly 
without progress, she also placed great importance 
on children’s ideas and interests as a launching 
point for evolving classroom projects. Her internal 
conflict prompted her to look for an opportunity to 
reintroduce the cars as play materials—on the day 
that Lee happened to be observing and happened 
to have this conversation with her.

The pedagogical conversation also revealed 
Brittany’s overarching goals for the car play she was 
re-embarking upon with the children. She clarified, 
“My goal is to help the children develop and share 
ideas about how cars can be used differently. I know 
that the children have ideas.” Brittany described 
how she wanted to create a space where each child 
knew that his or her ideas were valued. She 
considered potential building materials that might 
provoke the children to use the cars in different 
ways than they had previously. She said, “I wanted 
each group to have an experience [using the cars] 
that they could draw upon once the cars are [again] 
freely accessible.” She decided to continue playing in 
the carpeted block area with small groups of children, 
as she considered additional building materials to 
support the children’s ideas—ideas that already 
were shaping their co-constructed curriculum.

The following story, titled Children and the Cars, 
unfolded as the ideas between and among the 
children and Brittany were revealed and shaped 
within everyday lived experiences (Grumet and 
Stone 2000) and through the affordances of time, 
space and materials. Our goal for sharing this 
storied event is to make evident Brittany’s 
curriculum decisions in relation to her understanding 
of the children’s “curriculum-ing” (Sellers 2013, 65) 
in play—their performance of their curriculum, 
with Brittany participating and interpreting. Within 
the story, Brittany reflected using the Play, 
Participation, and Possibilities framework’s goals, 
dispositions and core concepts, which deepened her 
understanding of this co-constructed curriculum.

Children and the Cars
The next day, Brittany gathered a second group 

of children in the carpeted block area. This time, 
she held a basket of masking tape and small scissors 
as she once again asked the children, “What can we 
do with a car?” The children responded, “We need 
to have places for cars to go.”

They took up her invitation to use the masking 
tape. As she offered this new representational 
material (the tape) to the children, Brittany 
explained that she imagined them taping lines and 
curves to represent roadways. She offered this new 
medium in the familiar context of the block area, 
knowing that this group of children were 
enthusiastic block builders. The children’s decision 
to use the tape revealed their disposition as risk 
takers in the spirit of play and learning as they 
eagerly took up this new challenge (using the tape) 
in combination with a familiar play medium (the 
blocks). Focused on the places the cars might travel 
between, the children began to tape the outlines of 
familiar buildings (a car wash, the university, a 
coffee shop, a furniture store). As they constructed 
these places, Taylor took up the role of car driver, 
moving a small car over the taped roadways from 
place to place.

Reflecting on this continued “curriculum-ing” 
(Sellers 2013, 65), Brittany recognized her role as a 
co-player. Welcomed into the children’s play, she 
cut tape alongside Neela and Tessa, who negotiated 
the swirling, twisted lengths of tape with tremendous 
persistence. The importance and the complexity of 
Brittany’s in-the-moment decision were revealed in 
retrospect: she recognized that in her efforts to 
supply tape to support the children’s flow of ideas 
about places the cars might travel, she was also 
supporting the children who were driving the cars. 
Equally important, she supported the tape cutters by 
giving them time to negotiate the challenging new 

medium. She considered the many cooperative roles 
(drivers, tape cutters, tape layers) that the children’s 
play opened up as Taylor drove along the roadways 
built by the children who created places and connecting 
roads with the tape supplied by the tape cutters.

During Brittany and Lee’s next pedagogical 
dialogue, they pondered another moment between 
Brittany and one child, Tian. Brittany described a 
short pause in the play, when she observed Tian 
and wondered aloud, “Now the car wash is done.” 
Her expression in the retelling captured Lee’s 
attention: the simple observation appeared to be 
more of an invitation without asking the direct 
question, “What’s next?” In response, Tian offered, 
“Sometimes, after the car wash, we go to IKEA.” 
His response to her observation prompted ideas 
from other children in the group and led to the 
construction of many more familiar places that 
revealed the children’s unique family experiences. 
Brittany acknowledged that “for some children, 
direct questions stop their ideas.”

Meaning making made possible through revisiting 
moments of the children’s “curriculum-ing” (Sellers 
2013, 65) and through having curriculum 
conversations with others deepened Brittany’s 
understanding of the everyday lived curriculum, as 
well as her intuitive knowledge of these children. This 
meaning-making process resonates with Grumet’s 
(1999) notion of an enacted and living curriculum, 
revealing the generative nature of this sensitive work 
and making way for further possibilities.

The tape was left on the carpet—traces of the 
children’s collaboration in the form of a map of 
their personal landmarks. When the third group 
entered the play space, with the previous group’s 
ideas visible, Brittany asked the same question: 
“What can you do with a car?” The children decided 
that their homes must be included. Maggie 
constructed two houses, both with large windows. 
Nikos constructed a house for himself and his 
brother, Taylor. As Nikos travelled along the taped 
roadways, he commented, “I have to go through 
IKEA to get to David’s house.” David created 
several houses, and during cleanup one day, he 
placed his family photo in one of the houses. 
Brittany and Lee wondered, Is this his home on the 
map? Zachary, who lives in a rural community, 
decided that his house would go “right beside the 
grocery store.” With each addition, Brittany and Lee 
pondered the ideas the children were representing—
their lived experiences (sharing a house with a 
brother and placing a family portrait in a home) and 
their imagined experiences. In play, a child was 
afforded the power to move his home closer to the 
grocery store. Brittany and Lee’s shared 
observations led them to recognize how the children 
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moved seamlessly between their lived and their 
imagined worlds.

Next, the children moved this play beyond the 
structure of small groups and into their free play. They 
requested paper and tape and began to add details 
such as trees, a river and a castle (see Figure 2).

Figure 2. Map of children’s personal landmarks.

Throughout and following this storied event, 
Brittany shared many aha moments, such as the 
following:

 I paid more attention to my role with the children 
through this small group process and into other 
daily experiences. I had always played with the 
children. Within our reflection, I began to 
recognize my role in children’s play, and the 
intentional decisions I was making became clear.

In addition to reflecting on pedagogical 
documentation, Brittany and Lee used an 
interpretative process known as curriculum cross-
checking (Strickland 1994/95). Curriculum cross-
checking is an approach used to interpret what 
educators have observed in children’s play, using the 
framework’s holistic goals and dispositions to learn 
as a lens. In this way, children’s play is the 
curriculum, and educators use the framework goals 

to describe the value of children’s play and to plan 
further play experiences that will extend, connect 
and deepen children’s exploration.

Brittany recalls that when she looked through the 
curriculum framework,

 I was impressed with myself. Looking at what the 
children and I achieved through the lens of the 
curriculum framework, I was proud of us. I knew 
the children’s play was important—the curriculum 
goals gave our experience so much value. Every 
child was achieving at [his or her] own level. 
When I looked at how the communication and 
literacies learning goals describe how children 
“[use] language to make friends, share materials, 
structure, negotiate, and create imaginary worlds” 
[Makovichuk et al 2014, 105]—that spoke to me 
about each child through this process.

Play, Participation, and 
Possibilities for Supporting 
Curriculum Meaning Making

Within collaborative and critical dialogues, the 
Play, Participation, and Possibilities curriculum 
framework allows early childhood professionals to 
explore storied moments of children’s playing in 
relation to everyday curriculum decisions. The five 
core concepts (see Figure 1) provoke educators to 
think about, question, debate and critically explore 
what it means to enact a practice of relationships 
with an image of the child as a mighty learner and 
citizen. Within this reciprocal relationship between 
the educator and the children, curriculum shifts from 
a list of outcomes to be checked off toward a living, 
co-constructed curriculum conversation—with 
children in play, with their families and with other 
educators.

As we continue to research and develop Play, 
Participation, and Possibilities, we wish to 
acknowledge the many thoughtful and dedicated 
educators who are living curriculum with children 
and families. We are inspired by the generative 
nature of this pedagogical collaboration, which 
helps us in “discovering what we did not yet know 
how to see” (Wien 2013, 2). Processes that support 
deep and further complexified thinking about what it 
means to co-construct curriculum in the here and 
now with young children are stimulating reflection 
on children’s play, eliciting interpretation and 
participation in early childhood communities for 
learning, and inspiring possibilities arising out of 
everyday living and learning experiences together. 
These ideas are illuminated in the words of Pam 
Gudmundson, program coordinator with the Jasper 

Place Child and Family Resource Centre in 
Edmonton:
 When a challenge arises in a room with a child or 

group of children the question we ask now is, 
“How can I, as the educator, support this child 
through this . . .” “What is my role in this . . .” . . . 
I have discovered that this part of the journey is 
not about finding the answer. It’s about having the 
conversations with my peers, families and the 
children, feeling alright with not knowing, but 
being able to still ask the questions and being 
aware of all of the important parts. Standing true 
to my image of the child, but most of all . . . 
challenging everything I ever thought about each 
situation. It has been a scary and emotional road  
. . . but one I wouldn’t trade for anything!5

Co-constructing early childhood curriculum and 
practice is complex and merits time for reflection and 
interpretation for making meaning of the many 
perspectives, experiences, ideas and questions of 
those involved—the children, their families, and 
educators and other professionals.

Notes
1. Play, Participation, and Possibilities: An Early Learning 

and Child Care Curriculum Framework for Alberta was funded 
by a grant from the Government of Alberta, Ministry of Human 
Services.

2. The Play, Participation, and Possibilities: Transitions and 
Continuities Project is funded by Alberta Education to field test 
Play, Participation, and Possibilities in participating 
prekindergarten programs.

3. These goals were reprinted in Play, Participation, and 
Possibilities, with permission, from section 2 (“Goals for Early 
Learning and Care”) of the New Brunswick Curriculum 
Framework for Early Learning and Child Care (University of 
New Brunswick Early Childhood Centre 2008).

4. The names of all children have been changed.
5. Personal communication in the research context.
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Abstract
Mathematics education research supports rigorous, 

thoughtful and purposeful mathematical exploration in 
early learning classrooms. The importance of specific 
learning intentions in mathematics is not always 
highlighted in curriculum documents. During a 
comprehensive examination of studies on subitizing and 
part–whole relationships, it became evident that learning 
activities that support the acquisition of these concepts 
were critical to young learners’ development and deeper 
understanding of mathematics. This article provides an 
analysis of the research and many practical ideas to 
promote mathematical understanding in an early learning 
classroom. As a practising teacher, the author was able to 
apply her work in a typical kindergarten classroom setting.

The early numeracy section of Alberta Education’s 
(2008) Kindergarten Program Statement 
includes an outcome for developing number 

sense: “The child . . . subitizes (recognize at a glance) 
and names familiar arrangements of 1 to 5 objects or 
dots” (p 17).

I have always wondered why the skill of subitizing 
appears in the kindergarten curriculum material but 
not in the other primary mathematics curriculum 

guides. Documents to support the inclusion of 
subitizing are not found on various government 
websites, so I decided to discover the why and the 
how for myself.

In a recent graduate-level math course, I was 
researching material for a literature review on the 
topic of subitizing, and I came across some 
interesting articles connecting grouping and part–
whole number knowledge with subitizing. This 
article will explore the research supporting subitizing 
and part–whole activities in kindergarten 
programming and provide practical examples.

Research Perspective
Clements (1999, 400) explains the process of 

subitizing as “instantly seeing how many.” Subitizing 
is divided into two components: perceptual and 
conceptual.

Perceptual subitizing occurs when one can 
assess a group of objects at a glance without using 
any learned mathematical processes. A child makes 
units or single things to count and then assigns a 
number word. Perceptual subitizing is important for 
building a sense of cardinality: “This group of 
objects has three things.”

Conceptual subitizing is a more advanced 
organizing tool in which components are seen as parts 
and as a whole. Consider a domino with eight dots:

 People who “just know” the domino’s number 
recognize the number pattern as a composite of 
parts and as a whole. They see each side of the 
domino as composed of four individual dots and 
as “one four.” They see the domino as composed 
of two groups of four and as “one eight.” (p 401)

Number patterns are consciously recognized into 
groups. Conceptual subitizing supports the learning 
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of quantity with the conscious task of figuring out 
how many, making judgments for groups with more 
or fewer objects, and breaking numbers into their 
parts (or decomposition). This more advanced ability 
to group and quantify sets quickly supports the 
development of number sense and arithmetic 
abilities. Conceptual subitizing also involves the 
ability to visualize the dot arrays and explain the 
strategies for recognizing how many.

Preschool children cannot subitize conceptually, so 
they count items one at a time. Skill development in 
conceptual subitizing occurs through intentional and 
specific activities. Clements suggests that the use of 
complex pictorial images (instead of simple shapes) 
and irregular arrangements interferes with the 
development of subitizing skills. To build conceptual 
subitizing skills, images should be simple homogeneous 
shapes, in regular, linear, symmetrical arrangements 
and emphasized with good figure–ground contrast. 
Different array arrangements provide an alternative 
view of a given number, but teachers should begin with 
familiar arrays, such as dice or dominoes.

Clements promotes the view that conceptual 
subitizing skills are necessary to support the 
development of mathematical concepts such as 
addition, subtraction, counting on, and number 
composition and decomposition. Research shows that 
this is one of the main abilities very young children 
should develop (Clements and Sarama 2009).

Starkey and Cooper (1995) have explored the 
development of subitizing skills in very young 
children prior to the acquisition of counting skills. 
They conducted three experiments with three age 
groups—two-year-olds, three-year-olds, and four- 
and five-year-olds. All three groups of children were 
given pretest training sessions.

In the first experiment, arrays of up to seven 
white light dots were presented for a short duration. 
The two-year-olds were able to subitize the small 
arrays up to three. The arrays did not form any 
particular pattern, so the researchers concluded that 
it was numerosity, not patterns, that assisted with 
the children’s dot array accuracy.

In the second experiment, the same arrays from 
one to seven were displayed; however, they differed 
in length, shape (three-dimensional objects instead 
of white dots of light) and density. The subitizing 
accuracy expanded for the three-year-olds to arrays 
of up to four dots.

In the third experiment, the four- and five-year-
olds were given the additional tasks of identifying 
nonlinear arrays and verbally providing the number 
word for each array.

The results showed a trend for age. The two-year-
olds could subitize arrays from one to three, the 
three-year-olds from one to four, and the four- and 

five-year-olds from one to five. All the children had 
difficulty with arrays of six and seven. The children 
seemed to have an upper limit or range of subitizing 
ability at each age.

Research provides pertinent definitions and 
behavioural results. Young children can identify 
arrays of dots to three, likely through using 
perceptual subitizing. Larger arrays require a more 
sophisticated system, and there is some evidence 
that arrays in a particular pattern can aid in the 
process for accurate enumeration.

Future Mathematical 
Competence

Yun et al (2011) analyzed the relationship between 
subitizing skills and mathematics performance in a 
study of 562 kindergarten children. The researchers 
focused on the upper limit of the subitizing range, as 
opposed to the accuracy or speed of subitizing. In the 
spring of their kindergarten year, students were given 
a battery of assessments, including items related to 
the recognition of number and subitizing, verbal and 
object counting, number comparison, number 
sequencing, number composition and decomposition, 
shape recognition, and geometry. The results 
highlight a significant relationship between subitizing 
range and mathematics performance. Children who 
could subitize both three and four had higher scores 
on all mathematical outcome measures compared 
with students who could subitize three but not four, or 
neither three nor four. This suggests that the skill of 
subitizing is linked to overall mathematical skill 
development and not just numeracy.

Gray and Reeve (2014) examined whether the dot 
enumeration ability of 80 four- and five-year-old 
Australian children was a diagnostic marker for 
mathematical competence over and above their 
working memory and response inhibition. In a single 
day in their preschool setting, the children completed 
a series of tasks, including dot enumeration to five, 
nonverbal addition and subtraction, working memory, 
and go/no-go (response inhibition). The findings 
showed that dot enumeration efficiency did predict 
nonverbal mathematical ability over and above the 
other factors and that dot enumeration efficiency was 
a strong marker for both preschool and school-aged 
children’s competence in mathematics.

It is clear from the research that subitizing skills 
are crucial for developing mathematical competence 
in young learners. Young children acquire their 
initial knowledge of mathematics informally at 
home. To support this growth and maximize 
learning potential, mathematical skill intervention 

and quality mathematical experiences need to occur 
right from the start, in kindergarten.

Part–Whole Research
Fischer (1990) hypothesized that children would 

have a broader understanding of numbers when 
participating in part–part–whole activities. The 
part–part–whole instruction involved having the 
students count objects (five) but then break the set of 
objects into two parts. The children practised 
counting the whole and the parts. Sets to be 
counted were pictured in two groups, or subsets. 
Fischer compared the results between four classes of 
kindergarten children. Of the children, 42 received 
part–part–whole instruction, and 44 did not. The 
children were given a series of 20-minute lessons 
over 25 days of instruction. One group used count/
say/write activities emphasizing cardinality. They 
counted objects, said the number and then wrote 
the numeral. Part–part–whole activities were not 
included in their lessons. Fischer found that 
conscious and intentional early instruction, with a 
focus on part–part–whole activities, helps to develop 
number concept skills and, as a bonus, facilitates the 
development of addition and subtraction.

Hunting (2003) discusses part–whole number 
knowledge and its importance in developing a deep 
knowledge of arithmetic: “Part–whole reasoning and 
counting are closely related in the child’s numerical 
development” (p 218). Hunting interviewed 14 
children (three- and four-year-olds) several times 
over a six-week period while they participated in an 
activity called Bugs in the Rain. In the story, five 
bugs were out walking when it started to rain. The 
bugs hid, one after the other, under a rock (an 
opaque cup). The children were allowed a quick 
peek under the cup, if necessary, to count the bugs 
hiding from the rain. In the second part of the story, 
the bugs went home to their mama. The researchers 
collected the children’s responses to the questions, 
“How many bugs can you see?” and “How many 
bugs are hiding?” Hunting suggests that part–whole 
reasoning supports mathematical learning in 
elementary school and beyond. Engaging students 
with problems in which one or two items are added 
or removed from a small set can aid in the 
development of part–whole reasoning and is a 
foundation for formal addition and subtraction.

Novakowski (2007) believes that for children to 
really understand five, they need to be able to 
compose and decompose the parts of five. As the 
year progresses and their skills improve, activities 
for practising the composition and decomposition of 
numbers can apply to numbers up to 10. Clements 
and Sarama (2009, 10) support the position that 

the concept of subitizing “introduces basic ideas of 
cardinality—‘how many,’ ideas of ‘more’ and ‘less,’ 
[and] ideas of parts and wholes and their 
relationships.” If developed well, these skills form 
the foundation of connected ideas that are “the 
building blocks of mathematics through elementary, 
middle, and high school and beyond” (p 10). 
Children can learn to see various combinations for 
any given number by working with objects—“seeing 
the parts and putting together the whole” (p 9). 
Kindergarten children would benefit from finding all 
the possible decompositions for a number—all the 
numbers “hiding inside” (p 84).

Starkey and McCandliss (2014) examined a 
process they call “groupitizing” (p 120). They 
measured the degree to which children use grouping 
cues to assist with enumeration. The initial proposal 
suggested that grouping ability occurs later in 
childhood. A young child’s typical math experience 
with numbers revolves around numerical order and 
counting. Grouping is not necessary to accomplish 
this skill. The study focused on three central points. 
First, the researchers looked at the effect of spatial 
grouping and the reaction time to establish how 
many from kindergarten to Grade 3. Second, they 
sought to determine the specific number concepts 
that are beneficial for grouping. Third, they 
examined individual differences in groupitizing. The 
results showed that grouped arrays were 
enumerated faster than ungrouped across the board; 
however, the Grades 2 and 3 students experienced 
the most robust gap between their reaction times 
for ungrouped and grouped arrays. The results also 
demonstrate that the ability to groupitize improves 
as children advance through the grades. A large part 
of “children’s developing fluency with symbolic 
arithmetic is linked to their developing ability to 
quickly and flexibly draw on their enriched 
understanding of numbers as being composed of 
various combinations of subsets” (p 134).

So Now What? Pedagogical 
Implications

Subitizing, grouping and part–whole concepts are 
vital to developing mathematical competence in 
young children. The following activities could be 
used in a kindergarten classroom.

Five Green and Speckled Frogs
Grouping and decomposing numbers to five
Part–part–whole

Materials 
Five green plastic frogs 
A bowl of water 
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A log from the block centre 
Interactive whiteboard or chart paper

We sing “Five Green and Speckled Frogs” and 
perform a fingerplay. Our arms bend at the elbow 
to become the log, and our fingers are the frogs. We 
make the frogs dive into the imaginary pool and 
stick out our tongues at the end.

The next day, as we sing the song, we use props 
(plastic frogs, a bowl of water and a block log) for a 
retell. Each time, we chant the “number of frogs on 
the log” and “how many in the pool”—“but it’s still 
five.” All the students have an opportunity to 
manipulate the frogs.

The first few students tend to make a straight line 
of frogs, changing only the direction of the bodies. 
Sometimes a child will make a pattern, such as 
alternating one frog forward and one frog 
backward. I always have one student who starts the 
ball rolling by moving the five frogs into groups of 
three and two. At first, I use the word pile to 
describe this to students, but then I say, “If you are a 
mathematician, you say ‘group’ instead of ‘pile.’ We 
are mathematicians!” I record the numbers on an 
interactive whiteboard or on chart paper and display 
them on the wall. With each recording, we chant 
(for example, “A group of two and a group of three, 
but it’s still five!”).

Dice Game
Subitizing
Grouping

Materials 
A large die 
A recording sheet with sections labelled 1–6
Six different materials (for example, wooden shapes, 

paper shapes, stickers, stamps, foam letters, 
cotton swabs cut in half—any small items will do)

Students roll a large die into the hallway. When 
the number comes up, they find the corresponding 
numeral on the recording sheet and glue on the 
correct number of items. With each roll, they must 
decide whether they have already covered that 
number or whether they still need to glue items on 
the recording sheet. Some students count the dots 
on the die to be sure of the quantity; others know 
the number at a glance.

Smart Board Subitizing Dots
Subitizing
Grouping
Finding twos and threes
Part–part–whole

Materials 
Interactive whiteboard

Five red dots are arranged on an interactive 
whiteboard in a variety of arrays. A screen cover is 
used to flash the arrays. Students close their eyes 
while I arrange the dots in threes, fours or fives, and 
then I cover the arrays with the screen. The students 
open their eyes, and I give them three flashes by 
sliding the screen up and down. On the third flash, 
they indicate how many dots are on the screen by 
holding up their fingers. We talk about how this 
must be a silent game in which only our fingers do 
the talking, because if they call out the answer, the 
other students’ brains will stop working.

Interactive Dice
Subitizing
Grouping
Part–part–whole

Materials 
Interactive whiteboard 
Lap whiteboards 
Wipe-off pens 
Individual five-frame boards 
Five same-colour Unifix Cubes

Two interactive dice are on the interactive 
whiteboard. The first time we play, I tap one die, 
and the students clap their hands to indicate the 
number of dots. The students then tap the die. 
Other body actions can be used (such as jumping, 
marching, hopping and slapping legs). A day or two 
later, we use lap whiteboards and wipe-off pens. 
The students tap one die; the rest of the students 
draw circles representing the number of dice on 
their whiteboards and practise printing the number. 
The third time we do the activity, we use individual 
laminated five-frame boards. The first few times, 
most students will clear their boards and then 
practise stacking Unifix Cubes, taking them off or 
putting them on as needed up to five.

Tins
One-to-one correspondence
Grouping
Number printing

Materials 
Lap whiteboards 
Wipe-off pens 
A metal tin 
10 dimes

The students face away from the teacher with lap 
whiteboards and wipe-off pens. The teacher slowly 
drops dimes into a metal tin, randomly choosing a 

number up to five. The students close their eyes and 
listen to the coins drop. They draw circles to 
represent the number of coins they hear. After a 
few sessions of this activity, they can try printing the 
numeral instead of drawing circles.

This activity is challenging, especially if the 
students wait to draw the circles. They have more 
success when they draw as I drop. We play this 
game many times over the school year, with six 
being the highest number of dimes dropped. For 
seven to ten dimes, we count together, but the 
students are not expected to draw independently.

Adapted from Clements and Sarama (2009).

Children’s Literature on the Smart Board
Grouping
Part–part–whole

Materials 
Children’s number books 
Interactive whiteboard 
Document camera

In class, read a variety of number books, including 
Jane Brocket’s (2014) 1 Cookie, 2 Chairs, 3 Pears: 
Numbers Everywhere, using a document camera. 
Using whiteboard pens, students circle the number 
groups they see on various pages. You can take 
screenshots and create a notebook file of 
illustrations for circling groups and annotation. A list 
of recommended children’s books is included at the 
end of this article.

Mouse Count
Grouping for 6–10
Part–part–whole

Materials 
Ellen Stoll Walsh’s Mouse Count 
10 stuffed mice 
A stuffed snake 
Chart paper

Read Ellen Stoll Walsh’s (1991) story Mouse 
Count and then use stuffed mice and a stuffed 
snake as props to retell the story. Then, as a large 
group, the students arrange the stuffed mice into 
groups. The children observe the mover, who 
explains his or her work (“I have a group of three 
and another group of three, but it is still six”), and 
then another child gets a turn to group the mice. 
Record the combinations on chart paper for display.

Who Is Hiding?
Grouping
Part–part–whole

Materials 
Choice of small manipulatives 
A bowl

Students choose a partner. Both count the small 
items to make sure that there are six of them. One 
partner covers his or her eyes while the other hides 
a certain number of the items under a bowl. The 
first partner then tries to determine how many items 
are hiding under the bowl. The students hide the 
items three times.

I expected this game to be difficult and, therefore, 
more instructional than independent. Indeed, it was 
challenging for most students. It is one thing to 
separate visible objects into parts but quite another 
thing to imagine the missing part, especially at the 
beginning of the school year, when some students 
are still only four years old. I was surprised at the 
number of children who could figure out how many 
items were hiding by counting on their fingers in 
order to determine that if two are outside the bowl, 
then four must be under the bowl.

Seven Fancy Sticks
Grouping
Part–part–whole

Materials 
Wide craft sticks (one per child) 
Felt pens 
A blanket 
A recording sheet

At the math centre, each student is given one 
wide craft stick to decorate with a felt pen (on one 
side only). Groups of four children are randomly 
chosen to play the game. Students count out seven 
sticks. Each player takes a turn throwing the seven 
sticks in the air and letting them land on a blanket. 
The thrower sorts the sticks into two groups: plain 
(undecorated side facing up) and fancy (decorated 
side facing up). Students then make a tally on their 
recording sheet to show the various combinations of 
fancy and plain. They all count together to establish 
the parts.
Adapted from Math Makes Sense (Pearson 
Education Canada 2007, 21) and based on a 
Siksika (Blackfoot) children’s game.
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Number Book
Subitizing
Grouping
Part–part–whole

Materials 
iPad 
Name cards 
Five blank half-sheet pages (stapled)

Students create a number book for 6–10 by 
photographing groups of objects for each number. 
Choose any item to represent each number, as long 
as all the items for a particular number are the same 
(for example, six pencils—not one pencil, one block 
and four Lego pieces). The sentence frame “I see 
____ _______________” is printed on each page. The 
students will print the numeral and the name of the 
item (for example, “I see 6 pencils”). When arranging 
items for the photograph, encourage students to 
place the items in groups and use their name cards 
for easy sorting. Print the photographs. The students 
glue them to the book pages, circle the groups and 
record the numbers to show the parts of the whole.

In the second version of this game, I added pages 
0–5 to the number book, and the students drew 
simple objects for the first five pages and 
photographed items for pages 6–10.

Conclusion
Clements and Sarama (2014) suggest that, first 

and foremost, teachers need to nurture children’s 
natural love of thinking mathematically and engage 
students in deep investigations of mathematical ideas. 
Children “can learn skills, problem solving, and 
concepts in ways that are natural and motivating to 
them” (p 2), and educators should encourage children 
to play and to explore their world mathematically. 
Clements and Sarama have designed a theory of 
learning trajectories to show possible natural 
developmental progressions for learning 
mathematics. Mathematical learning trajectories have 
three parts: a goal, the developmental path toward 
that end and instructional activities to develop higher 
levels of thinking.

Clements and Sarama believe that teachers do 
not spend enough time practising subitizing 
activities, but perhaps this oversight is the result of a 
lack of knowledge about the important role of 
subitizing in future mathematical development. The 
learning trajectory for subitizing is very 
straightforward, and the suggestions are easy to 
follow. Clements and Sarama state that “children 

who receive high-quality education progress one or 
more years beyond the ‘typical’ ages in these 
learning trajectories” (p 16). It seems that 
developing skill in subitizing is more important than 
educators ever thought. In fact, the authors 
emphasize that it is “one of the main abilities very 
young children should develop” (p 9).

Newbury et al (2015) believe that mathematical 
experiences in early childhood programs too often 
involve merely “a chance encounter with numbers” 
(p 9). Teachers need to engage in math talk, 
encourage mathematical class discussions and 
provide direct learning experiences. Mathematics 
instruction must be intentional and purposeful, and 
students need to interact mathematically with their 
environment.

Newbury et al recommend what they call “high-
yield strategies” (p 10)—strategies that provide the 
most bang for your buck. High-yield strategies have 
“predictive power to improve mathematical 
achievement” (p 10) and are relatively easy to 
implement. Subitizing skills and learning to place 
numbers on a number line stand out as having 
high-yield potential. The authors also discuss how to 
create an environment where guided math play is 
part of classroom practice and efficient, targeted 
interventions build a strong mathematical 
foundation. In this environment, students are 
actively engaged in high-quality math-related 
activities, they have ample opportunity for 
mathematical discussion, games are intentionally 
planned, and centre play is considered an 
opportunity for reinforcing math concepts. In this 
structure, there is intentional planning by the 
teacher to focus on high-yield activities to develop 
number sense and, in particular, subitizing.

I would take this one step further and emphasize 
the necessity of maximizing the potential of 
children’s unstructured play to make math skills 
conscious. As children acquire skill in subitizing, 
seize the opportunity to showcase their knowledge 
in every facet of their kindergarten day. When they 
demonstrate subitizing skill while using playdough or 
building with blocks, use the experience and math 
talk to reinforce their emergent skills. In fact, to 
move beyond the skill of perceptual subitizing, 
highlight students’ ability to show small arrays or a 
set of objects in groups.

I recognize that there are young students who will 
respond accordingly based on the learning 
trajectories theory; however, the beauty of this 
platform is that all students can be successful at the 
task. It makes the term age-appropriate actually 
mean what it implies.

Recommended Children’s 
Books
Brocket, J. 2014. 1 Cookie, 2 Chairs, 3 Pears: Numbers 

Everywhere. Minneapolis, Minn: Millbrook.
Kaufman, E. 2013. Numbers Everywhere. New York: Abbeville 

Kids.
Lewin, B. 2004. Cat Count. New York: Scholastic.
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Scholastic.
Viggers, K. 2014. 1 to 20, Animals Aplenty. Brooklyn, NY: 

POW!
Walsh, E S. 1991. Mouse Count. New York: Scholastic.
Wilson, K, and J Chapman (illus). 2015. Bear Counts. New 

York: McElderry.
Wojtowycz, D. 2002. Animal Antics from 1 to 10. New York: 

Scholastic.

References
Alberta Education. 2008. Kindergarten Program Statement. 

Edmonton, Alta: Alberta Education. Also available at 
https://education.alberta.ca/media/563583/
kindprogstate2008.pdf (accessed July 7, 2017).

Brocket, J. 2014. 1 Cookie, 2 Chairs, 3 Pears: Numbers 
Everywhere. Minneapolis, Minn: Millbrook.

Clements, D. 1999. “Subitizing: What Is It? Why Teach It?” 
Teaching Children Mathematics 5, no 7 (March): 400–
405.

Clements, D H, and J Sarama. 2009. Learning and Teaching 
Early Math: The Learning Trajectories Approach. New 
York: Routledge.

———. 2014. Learning and Teaching Early Math: The 
Learning Trajectories Approach. 2nd ed. New York: 
Routledge.

Fischer, F E. 1990. “A Part–Part–Whole Curriculum for 
Teaching Number in the Kindergarten.” Journal for 
Research in Mathematics Education 21, no 3 (May): 
207–15.

Gray, S A, and R A Reeve. 2014. “Preschoolers’ Dot 
Enumeration Abilities Are Markers of Their Arithmetic 
Competence.” PLOS ONE 9, no 4 (April): 1–11. Also 
available at http://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0094428  
(accessed July 7, 2017).

Hunting, R P. 2003. “Part–Whole Number Knowledge in 
Preschool Children.” Journal of Mathematical Behavior 
22, no 3: 217–35.

Newbury, K, D Wooldridge, S Peet and C Bertelsen. 2015. 
“From Policy to Practice: Laying the Foundation for Future 
Math Success.” The Delta Kappa Gamma Bulletin 81, no 
4 (Summer): 8–17.

Novakowski, J. 2007. “Developing ‘Five-ness’ in 
Kindergarten.” Teaching Children Mathematics 14, no 4 
(November): 226–31.

Pearson Education Canada. 2007. Math Makes Sense. 
Toronto: Pearson Education Canada.

Starkey, G S, and B D McCandliss. 2014. “The Emergence of 
‘Groupitizing’ in Children’s Numerical Cognition.” Journal 
of Experimental Child Psychology 126 (October): 120–37. 
Also available at www.sciencedirect.com/science/article/pii/
S0022096514000630?via%3Dihub (accessed July 7, 
2017).

Starkey, P, and R G Cooper. 1995. “The Development of 
Subitizing in Young Children.” British Journal of 
Developmental Psychology 13, no 4 (November): 399–
420.

Walsh, E S. 1991. Mouse Count. New York: Scholastic.
Yun, C, A Havard, D C Farran, M W Lipsey, C Bilbrey and 

K G Hofer. 2011. “Subitizing and Mathematics Performance 
in Early Childhood.” In Proceedings of the 33rd Annual 
Conference of the Cognitive Science Society, ed  
L Carlson, C Hoelscher and T F Shipley, 680–84. Austin, 
Tex: Cognitive Science Society. Also available at http://
csjarchive.cogsci.rpi.edu/proceedings/2011/papers/0135/
paper0135.pdf (accessed July 7, 2017). 



18 Early Childhood Education, Vol 44, No 2, 2017 Early Childhood Education, Vol 44, No 2, 2017 19

Deepening Young Students’  
Mathematical Understanding  
Through Teacher Knowledge

Angela Rott

Angela Rott has a BEd and is in the final year of an 
MEd, both from the University of Calgary. She has 
taught at the elementary level for 19 years and is 
currently the lead learning support teacher at Herons 
Crossing School in Airdrie, Alberta. In that role, she 
supports both students and teachers in many areas 
(curricular and noncurricular), but she most enjoys the 
support she can provide in the area of mathematics, 
helping students and teachers gain deeper 
mathematical understanding. 

Abstract 
The teaching of mathematics requires educators to 

possess a combination of content knowledge, 
pedagogical content knowledge and curricular 
knowledge. Through the lens of one educator’s personal 
reflection and journey of discovery, this article outlines 
how important it is that educators possess all three 
types of knowledge to create deep mathematical 
understanding in their young students. Furthermore, it 
explains how discovering variation theory and 
understanding the difference between an object of 
learning and a learning objective helped the author 
create a deeper understanding of place value in her 
students. The article concludes with a discussion and 
implications for educators of young students. 

Throughout my 19 years of teaching in an 
elementary setting, it has been the area of 
mathematics that has provided me with the 

most challenge, frustration and growth 
professionally. In the past, I struggled to create 
enduring mathematical understanding in my 
students and was often left frustrated, especially 
when the next year’s teacher would make remarks 
about the students not understanding certain 
concepts or not remembering learning the material 

in my class. At the time, I felt that since I had taught 
all the curriculum outcomes, my students should be 
prepared for the next grade. Yet this was not the 
feedback I was receiving—particularly with regard to 
the concept of place value.

I attempted to address the issue by making shifts in 
my teaching practice. I transitioned from workbooks 
and worksheets to centre-based activities and open-
ended investigations (Burns and Tank 1988; Fosnot 
and Dolk 2001). I also made shifts in my assessment 
practices, which included moving away from 
summative unit tests and toward performance-based 
tasks, observations and student reflections. However, 
I continued to receive similar feedback from my 
students’ subsequent teachers. I was at a loss as to 
what else I could be doing to create enduring 
mathematical understanding in my students.

It was after I was introduced to the work of 
Marton (2015) and Shulman (1986) in a 
mathematics graduate course that I began to see a 
substantial improvement in my students’ 
mathematical understanding. From Shulman, I 
learned that in order to teach, educators require 
three types of knowledge (content, pedagogical 
content and curricular). Marton’s work gave me an 
understanding of variation theory, which includes 
understanding the difference between an object of 
learning and a learning outcome. These 
understandings contributed to the shift in my 
knowledge, most notably in the area of place value.

Through my personal classroom experience, 
reflection and awareness of new information, I will 
illustrate how I came to form the theory that an 
educator’s level of mathematical understanding 
correlates with deeper mathematical understanding 
in students. To conclude, I will discuss the 
implications for all educators.

A Glimpse at My Previous 
Practice

I have spent most of my career teaching in the 
early grades (Grades 1 and 2). I have never found 
the concept of place value particularly difficult to 
teach in those early grades. In fact, it has always 
been one of my favourite concepts to teach.

Prior to the shift in my mathematical 
understanding, my approach to teaching place value 
included giving my students time to model numbers 
with manipulatives, adding straws to a pocket chart 
each day to represent the number of days of school, 
playing games and creating centres in the 
classroom. These approaches were similar to what I 
observed in the classrooms of my colleagues.

My students appeared to enjoy the activities and 
demonstrated their understanding of place value by 
correctly identifying the value of a digit in a numeral 
(for example, in the numeral 27, 7 is in the ones 
place and 2 is in the tens place), by matching 
pictures to numerals and by creating models with 
manipulatives.

I felt confident about my teaching efforts and the 
level of understanding my students demonstrated—
that is, until the next year’s teacher uttered the 
dreaded words “Did you get to place value last year? 
The students seem to be having a hard time 
understanding it.”

An Attempt to Improve My 
Practice

After some deep reflection, conversations with 
colleagues and further research, I decided to try using 
an open-ended math investigation with my students, 
modelled after the work of experts such as Burns and 
Tank (1988) and Fosnot and Dolk (2001).

After a few weeks of practice with games, centres 
and other classwork, I determined that my students 
were demonstrating readiness for the investigation. 
The objective of the investigation was to introduce 
the concept of regrouping.

I began the lesson by reading the children’s book 
A Pocket for Corduroy, by Don Freeman (1978). 
In the story, a young girl loses her teddy bear 
(named Corduroy) at a laundromat when he goes on 
an adventure to look for a pocket for his overalls. 
The story concludes with the young girl returning to 
the laundromat, finding Corduroy and sewing a 
pocket on his overalls once they arrive home.

After the story concluded, my students began 
examining their own clothing, checking for pockets. 
This was exactly the outcome I was hoping for. 
They expressed their curiosity about how many 

pockets their classmates had and then wondered 
how many pockets we had in total as a class. The 
students were eager to get started on the task of 
finding the total, so I gave them some time to move 
about the classroom and begin counting.

The students quickly realized that they were 
having trouble keeping track of how many pockets 
they had counted, as well as remembering whether 
they had already counted a classmate’s pockets. It 
was apparent that we needed to implement some 
form of tracking system. I suggested that we use 
connecting cubes. Students put one cube in each of 
their pockets. They then removed all the cubes from 
their pockets and worked collaboratively in their 
table groups to count and group the cubes in 
different ways (by twos, fives and tens). My objective 
with this part of the task was to help solidify 
conservation of number, to illustrate that no matter 
whether they counted by twos, fives or tens, they 
would still arrive at the same total. At this point, I 
was not expecting my students to physically connect 
the cubes or to arrange the cubes into groups of 
tens of ones, but I was carefully observing to see 
whether this would occur.

After the table groups counted their cubes and 
were satisfied with their totals, we recorded the totals 
on the whiteboard. Our next step was to add up all 
the groups’ cubes to determine a class total. 
Everything was going well leading up to this step, but 
things began to take a detour with my next decision.

Up to this moment, the students had been 
working in small groups. They were taking risks to 
share their ideas, and I overheard some rich 
conversation among them. However, in the 
moment, I decided to have the students work 
independently to find the total number of pockets in 
the class. I asked them to record their work in their 
math notebooks. Even after extensive reflection, I 
cannot identify why I made this decision, other than 
perhaps I was looking for some baseline data to 
determine what my students could and could not do 
independently.

After presenting the task to my students, I was 
faced with deafening silence, several blank stares 
and even more blank paper in their notebooks. I 
quickly became frustrated because they were not 
seeing what I had hoped they would see, which was 
that they should first add up the groups of 10 and 
then combine the ones to make additional groups of 
10, thus arriving at the final total.

Luckily, the recess bell rang and saved us all from 
further frustration. I left the group totals on the 
whiteboard and told the students we would revisit the 
problem the next day. This would also allow me some 
time to reflect on what had gone so terribly wrong.
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Examining What Went Wrong
What did go wrong? Why did the lesson appear 

to be going along so well and then suddenly make 
such a disastrous detour?

Teacher Knowledge
One possible theory is that I did not possess an 

adequate level of knowledge. The idea that 
educators require specific types of knowledge to 
teach mathematics has been examined for several 
years (Hiebert, Gallimore and Stigler 2002; Ma 
1999; Shulman 1986; Thames and Ball 2010). 
Shulman proposes that educators require three 
types of knowledge to effectively teach any subject 
area: content knowledge, pedagogical content 
knowledge and curricular knowledge.

Content knowledge refers to the knowledge an 
educator has about a certain subject matter. For 
example, knowing that the value of a digit is 
dependent on its position in a numeral—such as 
knowing that the 5 in 35 represents five ones, 
whereas in 53, the 5 represents 50, or five tens—is 
an example of place value content knowledge.

Pedagogical content knowledge refers to the 
knowledge needed for teaching, such as how to 
design tasks and how to clarify misunderstandings. 
For example, to teach students the value of a digit’s 
place in a numeral, a teacher may use the task of 
adding objects to a pocket chart during daily calendar 
activities to record the number of days of school. 
Deciding to use this task is a form of pedagogical 
content knowledge.

Curricular knowledge refers to knowing the 
curriculum for the grade being taught and includes 
knowledge of the specific learner outcomes to be 
achieved. An example of the curricular knowledge a 
Grade 2 teacher in Alberta would be required to have 
is the following specific outcome: “Illustrate, 
concretely and pictorially, the meaning of place value 
for numerals to 100” (Alberta Education 2007, 16).

Making the shift from group work to independent 
work when the students were clearly not ready for it 
was an error on my part. Although this decision was 
a pedagogical error that could have occurred in any 
subject area, it was a minute-by-minute decision that 
had an impact on the nature of the task. My intended 
outcome was to introduce my students to regrouping. 
However, upon further reflection, I realized that they 
had limited previous experience in adding double-digit 
numbers without regrouping. Suddenly, I was asking 
them to add not just two double-digit numbers but six 
double-digit numbers with regrouping, which was 
much too confusing for them.

An additional pedagogical error was not providing 
enough tools or supports. When the students were 

working in their table groups, they used connecting 
cubes to model the total number of pockets for their 
groups. When asked to arrive at the total number of 
pockets independently, they did not think to use any 
manipulatives. I also did not suggest using 
manipulatives, because I wanted to see if they would 
arrive at this possibility on their own.

Furthermore, I was not clear about which curricular 
outcomes I was trying to achieve; thus, I did not 
demonstrate clear curricular knowledge, and I 
confused both my students and myself. While many of 
the specific learner outcomes listed in Alberta’s 
mathematics program of studies (Alberta Education 
2007) overlapped in this task, I had to ask myself 
whether it was clear if I was teaching my students to 
add double-digit numbers, to develop addition 
strategies or to enhance their understanding of place 
value.

Variation Theory
A second theory to consider is that I was 

confusing the object of learning with the learning 
objective, which is one aspect of variation theory.

Variation theory is a learning theory developed by 
Marton (2015). The theory is much too complex to 
go into deeply in this article; however, it has 
important implications for educators in the area of 
task design. Marton suggests that learning takes 
place when a difference stands out against a 
background of sameness. Such differences are 
highlighted through small microvariations in the 
tasks given to students. The learning also becomes 
very explicit.

When I asked my students to add the double-digit 
numbers (which represented the number of pockets 
in each table group), I was hoping they would see 
the difference when adding two numbers with a 
total greater than 10. I thought they would 
automatically know that they should regroup those 
numbers, moving the extra tens to the tens place; 
however, this was not the case. Upon reflection, we 
should have spent more time on the addition of two 
single-digit numbers, first without regrouping and 
then moving toward regrouping. This would have 
allowed my students to begin to see the difference 
between totals where regrouping does and does not 
occur. Then we could progress to addition of a 
double-digit number and a single-digit number 
without regrouping, and then move toward addition 
of a double-digit number and a single-digit number 
with regrouping. These small variations would give 
the students more practice and help them gain a 
deeper understanding of not only place value but 
also addition of double-digit numbers.

As mentioned, one aspect of variation theory is 
determining the object of learning, or what is to be 

learned. The object of learning in my lesson was 
regrouping. An object of learning and a learning 
objective differ.

A learning objective is the specific outcome stated in 
curriculum documents, such as the following Grade 2 
specific outcome in the Number strand: “Demonstrate 
an understanding of addition (limited to 1- and 2-digit 
numerals) with answers to 100 and the corresponding 
subtraction” (Alberta Education 2007, 16).

An object of learning is more complex than just 
determining what is to be learned. There is what 
Marton (2015, xii) refers to as “critical aspects” (or 
“specific keys”) embedded in the object of learning. 
Using the example of place value, there are many 
underlying concepts that we expect students to have 
in place. Some of these critical aspects include the 
shift in thinking from one-to-one correspondence 
and assigning names to numbers (one, two, three) 
toward understanding that a group containing 10 
objects can be referred to as one ten (Fosnot and 
Dolk 2001) or that place value allows us to 
represent any number with only 10 digits (0–9). The 
importance of the specific keys is illustrated in the 
following statement: “If the specific keys are not 
found, or not used, the students will in all likelihood 
miss the learning target” (Marton 2015, xii).

A Second Attempt
I attempted the task with my students again the 

next day. I apologized for making them feel 
frustrated with the task. I explained that even 
teachers make mistakes and that we are always 
learning, just like them.

We revisited the group totals from the previous 
day, and I told the students I was giving them a 
challenge. This group of students responded well to 
the word challenge, and they always accepted any 
challenge I gave them, because they loved to prove 
they could handle it.

Their challenge was to work together in small 
groups of three or four to find the total number of 
pockets on our clothing from the previous day. I 
gave them the freedom to find their own strategies. 
Some groups worked out their answers on small 
whiteboards; others used manipulatives, such as 
base-10 blocks or Unifix Cubes.

They worked on the problem for several class 
periods. At the end of each period, we met as a class 
to discuss the efficiency of their strategies and 
compare solutions. During these daily discussions, we 
focused on the process, not the correct answer, as 
there were still a variety of answers among the 
groups. We discussed possible theories as to why our 
answers were different, and the next day the students 
would revise their work and try different strategies.

With the repeated daily practice and discussions, 
the students began to see the place value 
connections between adding double-digit numerals 
with regrouping. After extensive practice with the 
numbers from our first attempt at counting pockets, 
we decided to try the task again, with new numbers. 
The students came to school one morning wearing 
as many pockets as they could. One student even 
brought an apron with 11 pockets. Again, the 
students worked in small groups to find the total 
number of pockets in the class. However, this time, 
they completed the task in one lesson. It was so 
rewarding to see the improvement in their skills and 
abilities the second time around.

Discussion
To create the deep and enduring mathematical 

understanding necessary for students to be successful 
in future grades and throughout their lives, it is no 
longer enough for educators to possess only content 
knowledge or curricular knowledge. It is the 
combination of all three types of knowledge—
content, pedagogical content and curricular (Shulman 
1986)—that will allow students to be the most 
successful. As Thames and Ball (2010, 228) state,
 Teaching is not merely about doing math oneself, 

but about helping students learn to do it. This is 
challenging and requires specialized, skilled ways 
of knowing the domain. Examining practice 
itself—from planning lessons to using textbooks, 
leading a discussion, using the board carefully, 
and choosing examples—reveals the 
mathematical demands of the work, which are 
often overlooked. Identifying these demands 
allows us to identify the mathematical knowledge 
needed for teaching.
Many educators were not adequately prepared in 

their preservice university programs to be teachers of 
mathematics. In four years of undergraduate studies, I 
had only one mathematics course, which was 
intended to introduce preservice teachers to Alberta’s 
K–6 mathematics curriculum. I did not feel adequately 
prepared to teach mathematics to young students.

A shift in practice requires both the desire to 
improve and the ability to reflect deeply on one’s 
current practice. It can be an uncomfortable 
experience to realize that it might be what you are 
doing as an educator that is causing a gap in student 
understanding. In many instances, it is easier to 
blame the previous year’s teacher or students’ ability 
levels for poor student performance.

Finally, it is important for educators to stay current 
with ongoing research in the area of teaching 
mathematics, as this will assist educators in challenging 
their current understanding and knowledge.
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Conclusion
I hope that my experience serves as a clear illustration 

of how an educator’s mathematical understanding 
can have a significant impact on students’ 
mathematical understanding. We cannot expect 
students to have deep mathematical understanding if 
we ourselves do not possess the necessary 
knowledge for teaching and creating that 
understanding. As Clements and Sarama (2014, 2) state,
 We teachers are responsible for bringing the 

knowledge and intellectual delight of mathematics 
to all children, especially those who have not yet 
had many high-quality educational experiences. 
Good teachers can meet this challenge with 
research-based “tools.”
To create deep and enduring mathematical 

understanding in students, educators must possess a 
combination of content knowledge, pedagogical 
content knowledge and curricular knowledge 
(Shulman 1986). Educators must also have a clear 
understanding of the object of learning they expect 
their students to achieve, and the learning taking 
place must be made explicit through small 
microvariations in tasks (Marton 2015). Once 
educators have improved their own mathematical 
understanding, they will see deeper mathematical 
understanding in their students.
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Opinion

What Do I Know About Teaching Boys? 
Garry Jones

Garry Jones is a contract lecturer at Mount Royal 
University and a sessional instructor at the University 
of Calgary, both in Calgary. He has worked in 
elementary education for over 35 years as a K–6 
teacher, an assistant principal, a principal and an 
English language arts consultant. He was principal of 
the All Boys Program, a Calgary Board of Education 
alternative program. He has presented on the topic of 
teaching boys at several conferences and professional 
development days. Based on his experiences and 
research, he shares here four key strategies for working 
with boys. 

I was a boy student who grew up to be a man 
teacher, so I know this topic inside out. At least, 
you’d think I would. People expect male teachers 

to know about boys, but I was often as puzzled by 
the real boys in front of me as was any other 
teacher. There are no simple truths about teaching 
boys (or girls, for that matter).

I have a lifelong interest in the experiences of 
boys at school. I have participated in the life of 
elementary schools for 35 years, as a K–6 teacher, 
an administrator and a curriculum consultant. My 
PhD research focused on the experiences of male 
elementary teachers. I present workshops for 
teachers on working with boys, and I have 
presented seminars for and about male teachers at 
teachers’ conventions. I was the first principal of a 
public school for boys in Calgary. So I actually do 
know something about the complex experiences of 
boys and men in elementary schools.

In June 2011, I took over a deserted school and 
by that September had opened Canada’s only stand-
alone public boys’ school. The Calgary Board of 
Education (CBE) All Boys Program began with 80 
students and by 2016/17 had grown to 150 
students. (For more information about the school, 
go to http://schools.cbe.ab.ca/b409/.)

The approval process for any new alternative 
program takes several months. The CBE has many 
alternative programs (such as a science school, a 
fine arts school, several language programs and a 
program for girls). These schools offer a unique 

program or teaching philosophy, and are open to 
any student in the city, with busing available for a fee. 
After a proposal for the boys’ school came forward 
from the public to the school board, a committee 
investigated its feasibility and two public information 
meetings were held. Parents signed up to formally 
express interest in the program, and the board 
subsequently decided to go ahead with the new 
alternative program for boys. The board selected the 
site (a community school that was being closed as the 
result of declining enrolment) and hired me as 
principal. I developed the initial program, which 
continues to evolve as staff and students work 
together. We began with four teachers.

As principal, I talked to parents and boys about 
their experiences at the school and their reasons for 
choosing this program. These conversations tugged 
at me and guided me toward a research project. I 
kept thinking, Someone should write about this! 
The school serves as an excellent research site for 
exploring boys’ stories, and stories about boys, as 
they negotiate life as students.

There is much controversy in the literature about 
educating boys. Several writers, including Gurian 
(2001), James (2007), Pollack (1999) and Sax 
(2005), state that boys and girls learn differently. 
They tell us that boys and girls benefit from single-sex 
schooling, and they promote using so-called boy-friendly 
strategies in all schools. On its website, the former 
National Association for Single Sex Public Education 
states that “the best evidence now suggests that 
coeducational settings actually reinforce gender 
stereotypes, whereas single-sex classrooms break down 
gender stereotypes” (www.singlesexschools.org).1

Others argue that gender-based literacy reform, 
with claims of a boy-friendly curriculum, is harmful 
and encourages essentialist, traditional gender roles. 
Martino and Kehler (2007, 409–10) write that this 
“mindset fails to take into consideration other 
differences among boys that impact significantly on 
their participation in school, such as socio-economic 
status, sexuality, ethnicity and race.”

In addition to academic writing, many popular 
books for a general audience have focused on boys 
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(see the bibliography) and have been read by teachers 
and parents. The media also frequently publishes 
articles about the perceived crisis in boys’ education.

In the introduction to Thompson and Barker’s 
(2009) excellent book about boys, Thompson 
writes, “The new research keeps raising the 
question of how different boys and girls are. There 
is no easy answer to it, because scientists 
passionately disagree, coming at it from one side or 
other of the old nature-versus-nurture question” (p xv). 
He goes on to state that “everything we see in our 
children is always the result of both nature and 
nurture playing off and influencing each other, 
shaping and reshaping our children, their brains, 
and their behavior” (p xv).

While writing the program guide for the All Boys 
Program, I considered all sides of the debate and 
attempted to implement a program that would meet 
the learning needs of each actual boy in front of me, 
rather than boys in general.

I have since retired from full-time work in schools 
and now teach part-time in the undergraduate 
education programs at two universities. In May 2013, 
I submitted a research proposal to the CBE. It was 
accepted in June 2013. In my research, I recorded 
conversations with 11 boys and their parents 
throughout 2013/14. Below, I discuss my findings, 
which are detailed in an unpublished report submitted 
to the school council and staff (Jones 2015).

Four Key Strategies for 
Working with Boys

I continue to read and write about the 
experiences of boys as students and men as 
teachers. What do I know about working with boys? 
What am I thinking about now? What pearls of 
wisdom can I share with early childhood teachers? 
The following strategies are based on my extensive 
experience working with boys, on my reading, and 
on my interviews with boys and their parents.

Boys Need to Feel Connected to 
Others
 He’s fun. He’s not all just about work. He’s really 

open to ideas. He lets us do things other teachers 
wouldn’t allow. He lets us eat in class all day, 
which I think is a big thing, and most kids when 
they get here pull out their lunch right away 
because I guess we need to eat all the time. He 
likes to get the work done, but he isn’t all about 
the work. He cares about us. All teachers do, but 
with Mr P it’s quite different. (Grade 6 student)

 Boys need calm teachers. Boys need calm 
teachers to listen. Boys are hyperactive, so if 
teachers are strict, it doesn’t work out for them. 
(Grade 2 student)

Reichert (2016, 24), reporting on his research, 
writes that boys’ “dependence on a relational 
connection to engage in learning was the inescapable 
conclusion from our survey. As we wrote, 
‘Relationship is the very medium through which 
successful teaching and learning is performed with 
boys.’” It is a myth that boys do not want to connect 
with teachers. In my experience, little girls hug 
teachers, write notes and cards, and bring gifts more 
frequently than do the boys. However, we realized at 
the boys’ school that building relationships is key. 
Many parents who came to the boys’ school told me 
that the teacher at their child’s previous school did 
not like boys. Or did not like their boy. Every boy I 
interviewed told me that the teachers at this school 
like boys. They know that the teachers chose to work 
at this school with boys, so it follows that they must 
like boys. If a boy believes that teachers don’t like 
him, he may tune out and begin to undermine the 
classroom. Or worse.

Cleveland (2011, 68), writing about 
underachieving boys, states that our “first task is to 
help the underachieving boy—who is often highly 
sensitized to failure—feel safe enough in our 
classrooms to willingly re-engage in learning.” Both 
Cleveland (2011) and James (2007) remind us that 
classroom structure is key to the safe classroom. 
Many boys like structure, but teachers should keep 
classroom policies simple and clearly stated. Be 
consistent in reinforcing policies, and forgive and 
forget. Refrain from carrying grudges. One boy told 
me that at his previous school they had too many 
rules: “The teacher’s rules are the same. And they’re 
not very hard. At my old school there are 15 rules, 
and I never remembered them. Here there are five.”

During the first weeks of the boys’ program, we 
noticed that many of the boys often touched each 
other—wrestling, chasing, rolling on the grass and 
making up active games. In the absence of girls, 
there was more rough play, playground soccer 
games seemed louder, and boys touched each other 
constantly, even while walking down the hallway to 
gym class. Watching this, we began to see that they 
were connecting with each other. Yet in many 
schools we ban these activities.

My experience, supported by researchers such as 
Reichert (2016), is that boys need to connect to 
other young people and to the adults in their lives. I 
was surprised to see that the boys wanted to feel 
connected to the teachers. Once they decided that 
their teachers were cool, and school was fun, they 

wanted to attend. Then they could also connect to 
the curriculum content.

Boys Need to Move
 At my old school we would have gym two days a 

week, but here you have gym every day. It’s really 
helpful because I’m hyper, and since there’s gym 
every day, I have time to run out my energy. The 
games are way better here—at my old school you 
can’t really touch each other. (Grade 3 student)

 [My son talks about] the swimming, the hip hop, 
the skating—he loves that. Once I made an 
appointment and he was mad because he hates 
missing phys ed. They do really physical things, 
and they make it fun for the boys. He hates 
missing recesses. (Mother of Grade 3 boy)

MacDonald (2005, 149) writes, “Learning is not 
a spectator sport. Most educators acknowledge that 
the restless children are often the boys. . . . To sit 
and listen is not engaging enough. Boys need to 
utilize all their senses as they interact with the 
world.” I have come to see that all students need 
opportunities during the day to move. Even at the 
university level, I include movement in my classes. 
Movement stimulates the brain and helps us learn 
(James 2007; MacDonald 2005).

Students can stand while listening to a story or 
working at tables. They need many movement 
breaks, daily recess, daily physical activity, playtime 
after lunch and a break in the afternoon. Many boys 
can benefit from using flexible gel cushions when 
they have to sit. Teaching and learning activities 
must include physical movement. For example, in 
the fall, keep the morning routine and story time 
short. I tell my student teachers that no matter what 
grade you teach, keep teacher talk short. Sing every 
day. Go outside and just play. Learn action songs 
and singing games, and use the many websites that 
demonstrate dance moves to rock music. Remember 
that sitting is the new smoking.

Connected to the need to move is the need to 
eat. Boys are hungry and want to eat all day. Find 
more times in your day for snack breaks.

Encouraging more movement was perhaps the 
most powerful innovation in the boys’ program. It is 
a busy school, with a constant hum of activity.

Boys Love to Learn
 It’s the style of teaching. Like, he lets me fiddle 

with putty, and he brought in these balls to sit 
on, and sometimes [if] people [are] having 
trouble, he has the back desk and he helps 
people that need help. Sometimes he explains it 

more than once. Here they explain things so I 
understand. (Grade 4 student)

 I like music classes a lot. At my old school, it was 
all about you had to name a note, and it was all 
work and it didn’t feel like any fun. But here she 
puts the work into games, and we’re learning 
through activities, and it’s way easier to learn 
music through activities. She does a lot of 
projects. Right now, we’re doing Stomp. We did 
a rhythm game . . . like a competition . . . who 
can make the best rhythms. (Grade 3 student)

Thompson and Barker (2009, 157) state that 
“kindergarten is no longer the ‘children’s garden’ 
that the original German name suggests. . . . This 
first year of school is a more academic place than it 
has ever been.” Although school is changing, boys 
have not changed. Thompson and Barker quote 
Jane Katch, a long-time teacher and researcher of 
kindergarten children, who says that when boys 
enter kindergarten, many of them discover that “the 
things that are valued by the teacher are the things 
they are worst at: fine motor coordination, word/
sound discrimination skills, hearing the beginning, 
middle, and end of words” (p 159).

Girls tend to be ahead of boys in developing the 
abilities required for success in school. Eliot (2009, 
147) states that “boys and girls do differ, however, 
in a few key areas that have a great impact on their 
adjustment to school. One is fine motor skill. . . . 
Females of all ages are more manually adept than 
males.” As she says, “Fine motor skills are a big 
deal” (p 147) in kindergarten. She also states that 
“verbal articulation differs reliably between the 
sexes, both in quantity and quality” (p 147). 
MacDonald (2005, 16) quotes Canadian and 
international data to reveal that boys typically score 
lower than girls on standardized tests in language 
arts, and boys are more likely to be placed in special 
education classes.

However, the more I worked with boys, the more I 
began to see that many of them need structure, 
predictability, direct instruction and clear expectations, 
combined with flexibility, choices, a variety of 
approaches and a range of activities. In addition, boys 
love fun, games and humour. Boys also seem to love 
projects, inquiry and active learning.

Boys in the early years soak up their world. Our 
five-year-old grandson said to us, “I want to learn 
about everything!” They act on their world, playing 
boisterous games, building with blocks and making 
things out of any available material. They work with 
other boys on group projects. The primary 
classroom can be ideal for boys, with active centres, 
manipulative learning materials, science activities, 
computers and lots of lively information books. 
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Create a classroom makerspace with empty 
cardboard boxes, paper towel tubes, felt pens, 
paper, scissors and glue.

When they are interested in a topic, boys tend to 
become almost obsessed and want to read 
everything they can. They love series books and will 
read every book in the series. As early as 
kindergarten, boys will make books (drawing dozens 
of pictures) about their favourite topics. Many boys 
love information books, and schools should be 
updating their collections every year. Teachers can 
read information books aloud, in addition to fiction.

Hawley and Reichert (2010) report their finding 
from an international study that boys learned best 
from lessons that produced products, lessons 
structured as games, lessons requiring vigorous 
motor activity, lessons requiring boys to assume a 
role or responsibility for promoting the learning of 
others, and lessons that required boys to address 
open, unsolved problems.

All the writers cited here offer advice on 
supporting boys’ learning in school. The key is that 
teachers need to know their students in order to 
discover each child’s interests and learning needs.

It’s All About Differentiation
This section is short because I have discovered that 

there is nothing magical or special about our work 
with boys. After years of working with boys, I now 
believe that it is not about boys but about meeting 
individual learning needs. Most so-called boy-friendly 
strategies are simply good teaching strategies. Most 
boy-friendly strategies are also good for girls.

Teachers should read the books about boy-
friendly strategies, but always remember that the 
suggested strategies are good teaching strategies. 
Every strategy that works for some boys also works 
for some girls.

I’ve included some differentiation resources at the 
end of the article. CAST’s About Universal Design 
for Learning website offers teachers guidelines for 
providing multiple means of engagement, 
representation, and action and expression.

So What Do I Know About 
Teaching Boys?

I know that for some boys, school is a challenging 
place where they do not experience success. Some 
teachers find working with boys challenging. Some of 
the parents who came to the All Boys Program were 

panicking about their sons. At the same time, I know 
that many other boys love school and that teachers 
are developing classroom communities that support 
all students. Our own three sons enjoyed school and 
grew up to live successful and fulfilling lives.

I know that boys (and men) change from day to 
day, in different places, at different times and over a 
lifetime. My life story continues to evolve as I 
become an older man. I know that there is not one 
kind of boy. Each boy is a unique individual. There 
are many ways to be a boy.

Inform yourself. Look at the suggested books, 
articles and websites below. Choose one to read. 
Start a study group at your school. Attend a 
conference about brain research and differentiation. 
Start conversations with the people around you. 
Enjoy your boys, have fun with them and draw on 
their energy rather than harnessing it. There is hope 
for those funny, lively and exasperating little boys.

Suggested Websites
Guys Read 
Jon Scieszka’s website about boys and reading 
www.guysread.com

International Boys’ Schools Coalition 
www.theibsc.org

Mentoring Boys 
Canadian Barry MacDonald’s website 
www.mentoringboys.com

National Association for Choice in Education 
Formerly the National Association for Single Sex 
Public Education 
www.4schoolchoice.org

National Center on Universal Design for 
Learning 
www.udlcenter.org

Boys’ Literacy (Ontario Ministry of Education) 
www.edu.gov.on.ca/eng/curriculum/boysliteracy.html

About Universal Design for Learning (CAST) 
www.cast.org/our-work/about-udl.html

Note
1. The National Association for Single Sex Public Education 

was renamed the National Association for Choice in Education in 
November 2011. The new website is www.4schoolchoice.org.
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Over the last few years, spatial reasoning has 
been a rising topic in mathematics 
education. I’ve heard reference to it at 

conferences, in presentations and, most recently, 
when I sat down with Gina Cherkowski, executive 
director of the STEM Learning Lab in Calgary. The 
growing research in this area is informing us that 
there is a strong correlation between spatial 
reasoning and future success in the areas of STEM 
(science, technology, engineering and math) 
learning. More explicitly, as stated in Spatial 
Reasoning in the Early Years: Principles, 
Assertions, and Speculations, “fostering and 
developing these emergent skills in the early years is 
important for developing the spatial reasoning 
necessary for understanding advanced scientific and 
mathematical concepts, and problem solving 
(reasoning) with these representations of the 
concepts” (p 125).

An exciting aspect of this work is that the Spatial 
Reasoning Study Group, an initiative of the book’s 
lead author, Brent Davis, is happening right here in 

this scholarly attempt to qualify the topic, perhaps 
providing a condensed practical activity or 
implementation guide for early childhood educators 
would be useful. As we know, research-driven, 
theoretical ideas must be bridged with practical 
applications and curricular links in order to reach 
the goal of action in the classroom.

Further into the book, I was reminded of the subtle 
differences between being an adequate teacher and 
being an exceptional teacher. In these chapters, the 
reader is led through activities and examples to 
learn how to read and understand children’s spatial 
thinking through rich and dynamic learning tasks. In 
Alberta, our time with young learners is limited to 
450 hours per school year; therefore, intentional, 
meaningful tasks are crucial in order to develop 
young minds to the highest possible level. 
Intentionally teaching spatial reasoning takes 
children away from the mundane tasks found on 
worksheets and allows them to engage in hands-on, 
interactive challenges, making mathematics more 
interesting and intellectually stimulating.

In chapter 8, the book explores the need to 
thoughtfully consider how students can learn to 
translate ever-present static two-dimensional 
representations to dynamic three-dimensional 
objects. The chapter further explores how 

transferring understanding of 2-D to 3-D is important 
later in life for understanding fields such as biology, 
geology and engineering. By the end of the book, 
particularly by chapter 9, the reader has developed 
a more nuanced understanding of spatial reasoning.

Spatial reasoning invites all learners into the 
process. Often, our mathematics activities are dense in 
number operations or concepts. The work around 
spatial reasoning allows students with mathematics 
learning disabilities (MLD) to experience success and to 
shift their mindset toward their mathematical ability. 
The authors discuss some of the beginning research 
in this area but admit that “while interest in spatial 
abilities has certainly been a through-line in the study 
of MLD, until more recently the topic has obtained 
insufficient traction or development in comparison to 
number-focused aspects of MLD” (pp 59–60).

The authors help the reader see the complexity 
of spatial reasoning as more than a linear list of 
ideas. I applaud the work of the scholars who 
collaborated on this book and appreciate their push 
for continued research to find the most significant 
and meaningful ways to teach spatial relations in our 
current educational framework. They have 
presented a compelling case for the prominence of 
spatial reasoning in math education. 

Alberta, at the University of Calgary’s Werklund 
School of Education. Although the book tends to be 
scholarly, it does provide practising teachers with a 
thorough overview of the critical components of 
spatial reasoning to build their understanding. 
Furthermore, it offers research-based activities for 
fostering spatial reasoning, which was once thought 
to be a fixed trait but is now understood as 
malleable. Visualization and reasoning have long 
been part of Alberta’s mathematics program of 
studies; however, our understanding and expertise in 
teaching these topics require our attention. The book 
supports the classroom teacher in better 
understanding the why and the how of spatial 
reasoning.

The book is organized into four sections: section 1 
focuses on what spatial reasoning is and what it 
isn’t, section 2 explores why we should care about 
spatial reasoning, section 3 investigates curricular 
and pedagogical implications, and section 4 focuses 
on school mathematics. Each section not only builds 
the reader’s understanding of the topic but also 
helps to identify the significance of this work while 
trying to make sense of why it hasn’t been part of 
mathematics in the classroom. Drawing from the 
fields of psychology and mathematics, the book also 
attempts to uncover the historical aspects of 
mathematics education, and education in general, in 
an attempt to grapple with the dismissal of spatial 
reasoning from mainstream math education.

At times, the text can become too weighty for a 
classroom teacher who acts as a generalist 
entrenched in the demanding expectations of public 
education. While it is possible to navigate through 
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trauma-sensitive approach in my work as a teacher? 
How do I support students struggling with trauma 
while maintaining positive expectations of them as 
learners in the classroom? In the professional 
opinion of Kristin Souers and Pete Hall, the authors 
of Fostering Resilient Learners: Strategies for 
Creating a Trauma-Sensitive Classroom, before I 
can foster resilience in my students, I must first be 
prepared to foster resilience in myself. Souers and 
Hall champion a “teacher first” perspective.

Souers, a licensed mental health counsellor and a 
20-year veteran in the field of trauma-sensitive training 
and consultation, has repeatedly witnessed the struggle 
of teachers to maintain their own wellness and balance 
when faced with trying to support traumatized 
students. Wellness and balance are the very things 
teachers need in order to mobilize the necessary 
skills and energy for creating and maintaining 
trauma-sensitive learning environments. With Pete 
Hall (a former teacher and principal and a 
professional development agent for schools in the 
work of trauma-sensitive, whole-child learning 
environments), Souers has created a resource for 
teaching professionals that invites them to examine 
their own assumptions, beliefs and practices with 
regard to the many complexities of working with 
traumatized children and youth. The book is not only 
easy to read but also easy to relate to. It provides 
readers with ample opportunities for personal or 
practice-based reflection on how to develop their 
own trauma-sensitive teaching tool kits.

Souers begins by grounding the book in some 
sobering research on the toxic effects of trauma and 
ACEs on the developing brain. The brain is designed to 
respond to normal, short bursts of high stress or crisis. 
When a child experiences prolonged, extreme stress, 
his or her brain will adapt by releasing abnormally high 

Heidi Exner graduated in 2017 from the University of 
Calgary with a BEd in elementary education, 
specializing in social studies. As a student, she served 
on the university’s Early Childhood Education Council 
in the role of professional development coordinator. 
Her areas of interest include educational neuroscience, 
land-based education and authentic learning.

Every day, children and youth are asked to 
show up at school, ready to learn. For most 
students, this invitation is a welcome one, 

anchored within the sphere of a supportive family 
and a safe community. But some students endure 
more than any child or youth should before they 
even walk through the door of the classroom—
abuse, hunger, illness, family conflict and 
breakdown, loss, poverty, and much more. We may 
not always know which of our students are living 
through such troubling realities, but the number of 
students dealing with such circumstances is 
significant. According to the Alberta Education 
website, at least one-quarter of the students in any 
given school in our province have experienced 
trauma or adverse childhood experiences (ACEs).1

As a teacher, I know I’m not alone in feeling real 
concern for students who are trying to find their 
way through ACEs. How can I begin to develop a 

It is no small feat to get some teachers 
to even talk about their own needs, let 
alone address them with action—yet it 
is a foundational step in the process of 
becoming a trauma-sensitive practitioner.

—Fostering Resilient Learners: Strategies for 
Creating a Trauma-Sensitive Classroom, p 27

levels of stress hormones over time. Unfortunately, 
chronically high levels of stress hormones are toxic to 
the developing brain, and can lead to impairment of 
executive functioning, such as learning, memory, mood 
and relational skills—the very things a child needs in 
order to succeed in school. The effects on school 
engagement can be seen in what the authors refer 
to as a “‘triple whammy’ of school troubles in 
attendance, behavior, and coursework (the ABCs)” (p 
21). The more ACEs a student has experienced, the 
greater the likelihood of poor attendance, problematic 
classroom behaviours and setbacks in learning.

Managing this “triple whammy” of school troubles 
is a significant and very familiar issue for both students 
and teachers. When students consistently misbehave, 
that can have an impact on their learning and the 
learning of other students in the classroom, and it can 
eventually erode the student–teacher relationship. 
Souers and Hall stress that what matters most are not 
the behaviours but the motives underlying them. 
Often, students experiencing trauma may misbehave 
as a way of coping with stress. They may exhibit a 
variety of “flight, fight, or freeze” (p 21) behaviours, 
such as withdrawal, acting out or refusal to engage. 
The authors consider these to be normal responses 
to a “not-OK” (p 2) reality. The more often teachers 
can recognize this, the more often they can sidestep 
punitive reactions based in frustration and instead 
respond constructively and compassionately in a 
student-centred way. Souers and Hall reinforce their 
“teachers first” approach to trauma-sensitive practice 
by reminding the reader that “in a trauma-sensitive 
learning environment, the adult is necessarily in charge 
of the setting and the tone of the space. It is our 
demeanor, our approach, our behaviors, our volume, 
and our presence that affect how our young people 
live, breathe, and perform in the classroom” (p 41).

How can teachers develop this ability to view 
student behaviours through a trauma lens and 
respond with calmness, consistency and care? The 
authors devote this book to the exploration of road-
tested, practical strategies for teaching professionals.

For instance, they invite teachers to define their 
“cement shoes” (p 45)—the sense of self and 
commitment that brought them to the profession of 
teaching. They ask readers to consider who they are 
as a person and a teacher, what ideals and beliefs they 
hold most dear and what their “mission statement” as 
a teacher is. Souers and Hall provide reflective 
questions and exercises to help readers explore and 
define their sense of professional integrity and 
inspiration—the cement shoes they can stand in 
during moments of stress in the classroom.

Equally important is learning how to “stay out of 
Oz” (p 55), or avoid getting caught up in the tornado 
of classroom chaos that can result when patterns of 
misbehaviour arise. Souers and Hall outline six steps 

for communicating with a student through a difficult 
moment: listen, reassure, validate, respond, repair 
and resolve. By directly appealing to the child’s 
motivation, teachers can “stay out of Oz” by offering 
the empathy needed to move the student from his or 
her “downstairs brain” (“the part of [the] brain 
designed for survival”) to his or her “upstairs brain” 
(“the higher-functioning part of [the] brain”) (p 31)—
teaching self-regulation skills in the process. The 
authors provide exercises for readers to examine 
their experiences and reflect on how they might 
cultivate new perspectives and proactive approaches 
when working with traumatized students.

Of note is how the authors continually drive home 
the importance of teacher self-regulation as the 
bedrock of trauma-sensitive teaching. In students and 
teachers alike, strong self-regulation skills are often 
rooted in practices of reflection and self-care. The 
authors invite readers to consider the importance of 
cultivating a positive outlook as part of their trauma-
sensitive teaching tool kits. How can we show and 
receive grace with ourselves and our students? How 
can we offer “cookies” (p 183) of praise and 
encouragement to our students to help them notice 
and develop their strengths? Where do we need to 
notice our own strengths and praise ourselves for 
work well done? Souers and Hall wrap up the book 
with an interesting “self-care challenge” for readers 
(pp 192–200), inviting them to strengthen their 
teaching practice by focusing on four key areas of 
self-care: physical health, self-appreciation, building 
competence and nurturing gratitude.

For many students, schools are the safest place in 
their world and teachers are the most trusted adults. 
As such, teachers have the power to support children 
in the discovery of not only the world but also 
themselves. This includes the potential for growth and 
healing from trauma. As the authors powerfully attest,

 Children with mental health issues are not required 
to obtain professional mental health services, but 
they are legally obligated to attend school. Thus, 
school is the one place where we are guaranteed 
access to our trauma-affected children. Our 
students need us to create a trauma-sensitive 
learning environment for them. (p 24)

Souers and Hall’s book is a heartfelt, uplifting 
appeal to teachers, administrators and the 
profession at large: take good care of yourselves. 
It’s the only way you can truly extend that care to 
your students, whatever their struggles may be.

Note
1. See https://education.alberta.ca/trauma-informed-practice/

what-is-trauma-informed-practice/ (accessed August 15, 2017). 
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