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Introduction



Introduction

Ola Helenius, Maria L. Johansson, Troels Lange,
Tamsin Meaney, and Anna Wernberg

Abstract In this chapter, we introduce the conference from which the chapters in
this book originated. Then we discuss some of the background issues in order to
describe the need for discussing issues to do with construction and instruction in
early childhood mathematics. In particular, we talk about the evidence whether chil-
dren can learn mathematics through play and the role of the teacher in this discus-
sion. Finally, we discuss the chapters in relation to the “dance of construction with
instruction”.

The POEM Conferences

In 2012, a group of German mathematics educators, under the leadership of Gotz
Krummbheuer, instigated the first conference on A Mathematics Education
Perspective on Early Mathematics Learning between the Poles of Instruction and
Construction (POEM) in Frankfurt am Main. This conference and the following one
held in Malmo, Sweden, in 2014, were set up to discuss contentious issues around
the provision of mathematics education in early childhood programmes and their
possible contribution to children’s mathematics achievement in school. In particu-
lar, POEM conferences are designed to allow researchers to link their work to the
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question: In which way—and how much—should children be “educated” in
mathematics before entering primary school?

The format for both conferences was the same. A group of researchers, many of
whom had participated in earlier Congresses of European Research in Mathematics
Education (CERME), were invited to attend and present a paper. A short version of
each paper was made available a few weeks before the conference so that attendees
could read them and be aware of the main ideas. At the paper presentation sessions,
the focus was on discussing the main ideas. Several months after the conference,
extended versions of the papers were submitted and peer-reviewed (see Kortenkamp
et al. 2014 for the papers that arose from the first conference). The chapters that
make up this book also come from the same extensive production process, and
although in one sense they can be considered conference proceedings, they are in
another sense much more than that. Not all conference presentations from the
Malmo conference became book chapters, sometimes because of time constraints
and at other times because they had been published elsewhere. The original confer-
ence presentations can be found at http://mah.se/poem.

As aresult of funding from the Swedish Research Council, we were able to bring
two keynote speakers to the second conference. These speakers, Alan Bishop and
Helen May, provided the plenary talks at the beginning of each day, thus helping to
set the scene and provide a historical background to the debate about construction
and instruction or to what Norma Presmeg (2014) labelled in her keynote at the
original conference, “the dance of instruction with construction” (p. 11).

In the following sections, we provide a background to the issues which the
attendees at POEM brought up, before describing each of the five parts of the
book and the individual chapters within them. Although some of the chapters in
this book deal with issues to do with young children already attending schools,
the research in these chapters is also informed by discussions about mathematics
education in before-school settings. Therefore, it was important to provide some
background to the current debates around young children engaging in mathemati-
cal ideas.

Mathematics and Early Childhood Education

Issues around mathematics education in early childhood education have become
prominent in the last two decades, particularly in relation to young children not suc-
ceeding in school (Meaney 2014). For example, an analysis by Greg Duncan and
colleagues of six longitudinal studies suggested that early mathematics knowledge
is the most powerful predictor of later learning including the learning of reading
(Duncan et al. 2007). At the same time, concerns have been raised about preschools
inhibiting children from learning the deep mathematics of which they were capable
(Clements and Sarama 2007). Many countries, such as New Zealand (Haynes 2000),
face a tension of wanting to ensure that children begin school with stronger
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mathematical understandings whilst also wanting to adhere to the philosophy that
preschool children should learn through play. This is a tension that some see as
irreconcilable (Lee and Ginsburg 2009; Carr and May 1996).

In Sweden, play is considered the foundation for preschool children’s learning
experiences. However, in the last 10 years, this emphasis has begun to change in
government documents highlighting the need to prepare children for school, through
a focus on literacy, numeracy, and other school subjects (Broman 2010):

An activity such as preschool, like most of the welfare institutions, is marked by its history.
There is a clear relationship between a country’s traditions in preschool and school system
and its administration and integration of new challenges and demands. The former tradition
and profession-driven activity is influenced by partially contradictory processes of late
modernity. Among these are ... globalization, democratization, segregation and marketisa-
tion as important influencing factors. (Broman 2010, p. 34; our translation)

The tension of expecting children to learn from playing whilst at the same
time being prepared for school can be seen in the different emphases in the
Swedish curriculum (Lembrér and Meaney 2014). A revised version of the cur-
riculum for preschools was implemented in July 2011 (Skolverket 2010) with
increased attention being given to mathematics, although the goals remain gen-
eral. For example, “att orientera sig i ... rum” (fo be able to orient themselves in
... space) (Skolverket 1998, p. 9; our translation) was expanded to “develop their
understanding of space, shapes, location and direction” (Skolverket 2011, p. 11).
At the same time, play retains a central role as the medium through which chil-
dren are expected to learn:

Play is important for the child’s development and learning. Conscious use of play to pro-
mote the development and learning of each individual child should always be present in
preschool activities. Play and enjoyment in learning in all its various forms stimulate the
imagination, insight, communication and the ability to think symbolically, as well as the
ability to co-operate and solve problems. Through creative and gestalt play, the child is
given opportunities to express and work through his or her experiences and feelings.
(Skolverket 2011, p. 6)

The presumption is that teachers will be able to support children to gain mathe-
matical understandings whilst they play (Wernberg et al. 2010). Yet, this may not be
simple to achieve (see, e.g., Lange et al. 2014). In the next section, we outline con-
cerns about the mathematical learning that children can gain from play.

Mathematics, Play, and Direct Teaching

In many countries in the twentieth century, preschools or kindergartens were estab-
lished in order to support children’s learning through play (Meaney 2014). An adult
watching or participating in child-initiated play is expected to develop children’s
mathematical ideas by stimulating their curiosity and language use (Doverborg
2006). Using results from several research projects, including one where a
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preschool teacher had designed activities around her children’s interest in trolls,
Doverborg and Samuelsson (2011) illustrated the importance of the teacher’s role in
encouraging children to think about mathematics. In the following extract, Nordahl
(2011, p. 13; our translation)! provides an example from her preschool research
where she monitored the free play of children aged between 1 and 3 years:

Nancy, Minnie (2.5 years) and Jonna (3 years) build with wooden blocks. Minnie builds

towers of as many blocks as she can, and when it collapses she laughs delightedly and then
simply starts again. Jonna first builds a base and then continues on top of this.

Eva (forskolldrare): Vad bygger du Jonna? Eva (preschool teacher): What do you
build Jonna?

Jonna: Jag bygger vart hus, det har fyra vaningar. | Jonna: I build our house, it has four floors.

Dir bor jag (pekar) pa trean. I live there (points) on the third.

Eva: Oh, jag bor pa ettan, mitt hus Eva: Oh, I live on the first, my house has

har bara en véaning. only one floor.

Eva véinder sig till Mimmi som balanserar Eva turns to Minnie who balances yet a

upp dnnu en kloss pa sitt torn: block on her tower:

Du bygger riktigt hogt. You build really high.

Mimmi’s torn rasar och hon skrattar Mimmi’s tower collapses, and she laughs

fortjust och utbrister: delightedly and exclaims:

Inte mer! No more!

Eva: Ni det har du rétt i nu &r det inte hogt Eva: No you’re right now, it is not high

langre (skrattande). anymore (laughing).

Nancy bygger bara ett lager och med “ Nancy builds only one layer and with

halrum” emellan—ndstan som en ritning. “cavities” between—almost like a
drawing.

Eva: Det ér ett stort hus du bygger, Nancy. Eva: It’s a big house you build, Nancy.

Nancy: Nej inte stort. Langt. Nancy: No, not big. Tall.

Eva: Ja jittelangt. Lika ldngt som du néstan. Eva: Yes very tall. As tall as you almost.

Nancy blir fortjust och ldgger sig ned bredvid Nancy is delighted and lies down next

och konstaterar samtidigt att hon behdver to it and acknowledges that she needs to

fylla pa med klossar. fill it up with blocks.

In this example, the teacher encouraged Jonna’s use of ordinal terms and sup-
ported Mimmi and Nancy to use a range of comparative terms about height. The
teacher reinforced the use of these mathematical terms. In her research on similarly
young children, Bjorklund (2008) also showed that adults were important in setting
the parameters for children’s opportunities to engage with mathematical ideas.

! As editors, we asked all contributors to provide their data in the original language as well as an
English translation. We have done this for two reasons. The first is to encourage speakers of the
original language to have opportunities to gain the nuances embedded in the original language
which may be difficult to translate. The second is to contribute to discussions of the privilege of
English in mathematics education research (Meaney 2013). Although not all authors were able to
provide data in the original language, many did so or were willing to make them available to
readers.
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Acknowledgment of the importance of the teacher has led to investigations of the
kind of learning that children can gain when left to their own devices:

Children do indeed learn some mathematics on their own from free play. However, it does
not afford the extensive and explicit examination of mathematical ideas that can be
provided only with adult guidance. ... Early mathematics is broad in scope and there is no
guarantee that much of it will emerge in free play. In addition, free play does not usually
help children to mathematise; to interpret their experiences in explicitly mathematical
forms and understand the relations between the two. (Lee and Ginsburg 2009, p. 6)

However, if the adult’s role is crucial in supporting preschool children’s learning,
there is a need for their teachers to be mathematically aware (Helenius et al. 2014).
Other concerns are linked to preschool teachers’ ability to support children’s
curiosity about mathematical ideas. In 2003, 100 preschool teachers in Sweden
were surveyed about their teaching of mathematics. Only three teachers explicitly
addressed the curriculum goals in their planning (Doverborg 2006). Many felt that
learning occurred naturally as part of children’s everyday lives and did not have to
be planned for. Nordahl (2011) reported similar anecdotal experiences:

My colleagues ... often perceive mathematical development to only occur in the form of
“learning to count”. This has meant that they have not noticed when the children’s mathe-
matical development took place. Instead, they may even have impeded it by interrupting or
trivialising the mathematical discoveries of preschool children, such as size perception.
(p. 11, our translation)

Doverborg (2006) also felt that preschool teachers needed to see mathematics as
more than “sifferskrivning och ramsrakning (writing numerals and reciting count-
ing rhymes)” (p. 7; our translation) if children were to gain a deeper understanding
of mathematics from play. In the book that resulted from the first POEM confer-
ence, Gasteiger (2014) highlighted both the demands on teachers for developing
young children’s mathematical understandings in play and some of the issues from
providing teachers with professional learning opportunities about identifying poten-
tial mathematical teaching moments.

A consequence of these concerns about teachers’ competency in identifying
mathematical teaching moments, especially in English-speaking countries, has been
the implementation of a number of mathematics teaching programmes in pre-
schools. An American project, Big Math for Little Kids, was founded on the view
that children needed to be presented with activities in a cohesive manner, but that
these activities should be joyful and contribute to developing children’s curiosity
about mathematics (Greenes et al. 2004). Repetition of the activities provided
opportunities for an extension of the mathematical ideas that were being introduced.
For Greenes et al. (2004), the development of mathematical language was a key to
helping children reflect on their learning.

Generally, preschool mathematics programmes of this type are sequenced so that
children can move linearly through a development progression. For example, in
another American project, Building Blocks, a set of activities were provided, based on
learning trajectories for children (Sarama and Clements 2004). Teachers who under-
stood the learning trajectories were better able to provide “informal, incidental math-
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ematics at an appropriate and deep level” (p. 188). Papic et al. (2011) implemented an
intervention programme on repeating and spatial patterning in one preschool over a
6-month period. Children were grouped according to how they performed on an initial
diagnostic interview and then provided with tasks for their level. A combination of
individual and group time was provided. Children progressed to the next level if they
showed competency in their current level. Papic et al. (2011) found that, after 1 year
in school, the children performed better on a general numeracy assessment than chil-
dren from a control group.

Although these programmes support children to develop specific mathematical
understandings, there are concerns about how formal instruction in early childhood
settings could lead to “learned helplessness and a feeling of failure” (Farquhar 2003,
p. 21). Many preschool and early school programmes, such as those described by
Papic et al. (2011) and Clarke et al. (2006), include assessing children before, or as,
they enter school on their mathematical knowledge. Such assessments risk children
being labelled as “behind” or “at risk” when they are still very young. Although
designed to support teachers to target their teaching to the children’s levels, this also
has the potential to lower teachers’ expectations about children’s capabilities, which
may affect children’s perception of themselves as learners of mathematics. When
combined with stories about the value of mathematics in their adult lives, being
marked out as needing extra support to learn mathematics could limit their willing-
ness to persevere because there is too much risk of accepting themselves as failures
if they persist and still do poorly (Lange 2008).

Another concern is whether a formal approach to mathematics teaching in pre-
school actually can produce a lasting impact on children’s academic performances.
In a study of children from three preschools with different pedagogical approaches,
Marcon (2002) found that at different ages, children showed different academic
proficiency. At the last stage of the study when children moved into their sixth year
of school, children who had attended a preschool that was academically focused
showed the least progress. “Grades of children from academically directed pre-
school classrooms declined in all but one subject area (handwriting) following the
Year 6 transition” (Marcon 2002, p. 20).

Interventions about how to teach mathematics in preschools in English-
speaking countries are more often targeted at preschools in low socio-economic
areas, because of their enrolment of children perceived as being “at risk” of aca-
demic failure (Meaney 2014). For example, “the knowledge gap is most pro-
nounced in the performance of U.S. children living in economically deprived
urban communities” (Clements and Sarama 2007, p. 42). However, in a recent
study, Clements et al. (2011) evaluated achievement gains of preschoolers from
this targeted group who had been involved in Building Blocks. They found that
after the first year in school, the gains in preschool were reduced, and after the
second year of school, there was no substantial gain at all. They detailed other
studies which showed similar results, suggesting that predictions that focus on
preschool mathematics may not be the expected panacea for improving school
results for children living in poverty.
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Although a correlation may exist between mathematics knowledge on entering
school and later learning, the circumstances of children’s lives including the teaching
that they receive in school will contribute to the knowledge that they show at all ages.
In reporting on a longitudinal project, in New Zealand, which followed about 500
children till they were 10 years old, Wylie (2001) found that:

Children who started school with low literacy and mathematics scores were much more
likely to improve their scores if their parents were highly educated, or if their family had a
high income. Good quality early childhood education and experiences at home, or later out-
of-school activities using language, symbols, and mathematics, also made improvement
more likely. (p. 11)

The circumstances that meant that young children did not have “good quality
childcare” may be the same circumstances that did not provide them with rich in- or
out-of-school activities. As Marcon (2002) warned, there are many variables that
affect children’s later school achievement, not just their preschool programmes.

The uncertainty around how mathematics in early childhood institutions, includ-
ing preschools, kindergartens, and the first years of school should be provided,
through making use of instruction or construction, requires that more research of the
kind reported in this book should be undertaken and disseminated. It seems unlikely
that children will ever again be considered too young to engage in mathematical
activities and so what their capabilities and interests are needs to be better under-
stood. However, it is also clear from the background, outlined above, that wider
circumstances in which young children are engaged in mathematical activities will
affect the outcomes. Therefore, this book, which provides information from projects
in Australia, Canada, Israel, Germany, New Zealand, and Sweden, allows the pos-
sibility to better understand the contextual features which contribute to the projects
being identified as important as well as how those features affect the outcomes of
the projects. In the next sections, we provide an outline of the book and briefly
describe each of the chapters and how they relate to construction or instruction.

Overview of the Book

The chapters in the book have been separated into five parts: “Introduction”,
“Transitions and Families”, “Mathematical Processes”, “Mathematical Content”,
and “Professional Learning”. In each part, the chapters oscillate between being
more or less focused on instruction or construction, with the majority of them deal-
ing with different aspects of Presmeg’s (2014) dance, by considering how instruc-
tion and construction are related.

In the introductory part, apart from this chapter, we have included the chapter
that arose from Helen May’s plenary for the conference. In this chapter, she charts
the differences in approach over several centuries from a number of different geo-
graphical perspectives between looking at the present view of the child as a learner
who is able to construct their own knowledge (construction) and the child as in
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need of specific knowledge and skills deemed as important by a particular society
(instruction). May describes some of the political ideologies which affected the
proponents of different early childhood programmes and how these proponents
filled up the “socially empty spaces” that the education of young children
represented.

The second part is about transitions and families and looks at the different con-
texts in which children operate and transverse. The initial chapter of this part is by
Alan Bishop who gave the other plenary at the conference in Malmd. Through
describing the six mathematical activities and the six sets of value clusters that he
considers surrounding the cultural knowledge that is mathematics (Bishop 1988),
Bishop discusses some of the transitions that young children may be engaged in. In
doing so, he raises the need for more research to investigate how young children
make sense of the changes in mathematical activities and values that occur as their
transition between contexts.

In her chapter, Ergi Acar Bayraktar also focuses on the family but on the negotia-
tion of mathematical meanings within family interactions. She adapts the “interac-
tional niche in the development of mathematical thinking”, developed at Goethe
University, Frankfurt am Main, to understand the role of the interaction between fam-
ily members when taking part in a geometry game in supporting the youngest child to
think mathematically. Although the game is purposely designed for her study, sug-
gesting that it is focused on instruction, it is the development of the young child’s
understanding as a consequence of the input received from family members which is
analysed. This suggests that the point of the paper is actually about construction.

Similar to Bayraktar’s chapter, Dorothea Tubach and Marcus Niihrenborger use
purposely designed games to better understand the development of children’s math-
ematical thinking. In their chapter, they consider how the same set of children play
specific games in kindergarten and in their first year in school. The analysis of data
indicates that the ways in which the children engage with the game change as they
grew older. The authors conclude, amongst other things, that complementary learn-
ing environments can be used as a bridge to support children’s developing mathe-
matical thinking as they transition from kindergarten to school. Although their
focus remains on the development of mathematical thinking (construction), how the
different complementary learning environments change with the move to school
suggests that how children can be taught socially valued knowledge about number
(instruction) is also of interest.

The final two chapters in this part, by Julia Streit-Lehmann and Andrea Peter-
Koop and by Ann Gervasoni and Bob Perry, document intervention studies designed
to support children developing, in the home situation, appropriate mathematics
knowledge for beginning school. Although recognising that children can learn
through play situations, in the case of Julia Streit-Lehmann and Andrea Peter-Koop
using a series of games and activities, the main focus in both chapters is on instruc-
tion or how to ensure that children from low-income families are supported by their
families to gain the knowledge they may need to begin school well. The initial
results from their pilot study suggest that although some students were able to main-
tain their mathematical achievement, there was no lasting effect of the intervention
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on children who come from immigrant families. They suggest that this may be
because of the paper and pencil test that is used to assess children’s mathematical
achievement in school.

Whilst Streit-Lehmann and Peter-Koop are based in Germany, Ann Gervasoni
and Bob Perry describe an intervention study from Australia in which early child-
hood educators work with parents on how to support young children’s mathematical
understandings in everyday situations. Their results show significant differences to
that of a control group at the end of preschool, indicating that these children were
better prepared in a number of mathematical content areas to start school. Unlike
the German intervention which was state funded through universities, the Australian
study was funded from a charity set up to support low-income families.

The third part is about mathematical processes and includes chapters which
focus on the kinds of thinking that children develop. It comprises several perspectives
which examine interactions between children, teachers, and mathematics. Some
chapters are empirical studies, whilst others consider theoretical or methodological
issues, with empirical examples being provided to illustrate specific points. It is
interesting to note that five out of the seven chapters come from Swedish authors.
This perhaps reflects the emphasis given in the Swedish preschool curriculum to
mathematical processes, with three out of four goals indicating that preschools
should provide activities for children that:

» develop their understanding of space, shapes, location and direction, and the basic prop-
erties of sets, quantity, order and number concepts, also for measurement, time and
change,

* develop their ability to use mathematics to investigate, reflect over and test different
solutions to problems raised by themselves and others,

e develop their ability to distinguish, express, examine and use mathematical concepts
and their interrelationships,

* develop their mathematical skill in putting forward and following reasoning. (Skolverket
2011, vp. 10)

The first chapter in this part is by Ola Helenius, Maria L. Johansson, Troels
Lange, Tamsin Meaney, Eva Riesbeck, and Anna Wernberg and extends Bishop’s
(1988) mathematical activity, playing, to consider what it might be for young chil-
dren. To do this, they synthesise the attributes of play as well as the playful mathe-
matics that mathematicians are documented as engaging in. Using empirical
material of a group of 6-year-olds engaged in a free-play situation involving buying
and selling an imaginary popsicle, the authors illustrate when and when not the
interaction could be classified as mathematical play. As the focus is on how the
children develop the interaction, we consider it to be more about construction than
instruction.

The chapter by Lovisa Sumpter focuses on theoretical frameworks that can be used
for analysing young children’s reasoning. Her argument is that individual reasoning
and collective reasoning are difficult to analyse using the same framework. She there-
fore proposes the need for two frameworks and uses these to analyse examples of both
kinds of reasoning. Her conclusions describe what is highlighted and what becomes
invisible when the frameworks are used and the implications of this on trying to
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understand young children’s mathematical reasoning. This chapter can be considered
to be about how to make sense of children’s construction of mathematical ideas.

The following chapter is by G6tz Krummheuer and Marcus Schiitte. They used
the same framework, the interactional niche in the development of mathematical
thinking, as Bayraktar. In this chapter, they look at how a child at two different
points in her life, 3 years apart, simultaneously adapts her participation as well as
the theme of the interaction. When the theme is turned toward mathematical topics
and the child becomes more autonomous in her interactions, then she is likely to
develop her mathematical thinking. From the authors’ perspective, this investigation
is about construction rather than instruction because of its focus on what the child
does within the interaction.

As was the case with other researchers from Frankfurt am Main, Melanie Beck
also modifies the interactional niche in the development of mathematical thinking in
order to use it to understand how young children’s creativity might be linked to their
attachment patterns. Attachment patterns are the different ways that young children
connect to their caregivers. Her hypothesis is that children with secure attachment
patterns are likely to be creative in different ways than those children with insecure
attachment patterns. In order to test her hypothesis, she analyses the interactions of
two children with different attachment patterns when engaging in a purposely
designed game around different solids hidden in a bag. As her investigation is about
the children’s contributions to the interaction, it can be considered to be more about
construction than instruction.

Kerstin Backman’s chapter is about the potential of play as providing mathemati-
cal learning opportunities for children. To investigate this, she examines two videos
from a wider study, in which children play with shapes and patterns. However, her
main focus is not on what the children do but rather on the teachers’ contributions
to the interactions. Her focus is on the “here-and-now” teachable moments that
teachers need to be aware of in order for them to become learning moments for
children. Therefore, in this “dance”, the focus is more on instructional aspects.
However, it is also clear that the instructional aspects are led by the constructional
aspects of the children’s engagement in play.

In Dorota Lembrér and Tamsin Meaney’s chapter, the focus is also on the “dance”
in that the affordances of a game for an interactive table are evaluated in regard to
how they supported two young children to learn about conjecturing, justifying, and
interpreting. The authors also acknowledge the importance of the teacher being
prompted by what appeared on the screen to ask the children questions. Consequently,
this chapter can be seen as being focused on how instruction, through the game,
contributed to children’s construction. In their analysis, they compared the affor-
dances in the game with the list of affordances of information and communication
technologies (ICT) described in earlier research as being potentially beneficial for
young children’s learning of mathematics.

The final chapter in this part is about the introduction of problem-solving lessons
to 6-year-olds in Sweden. Hanna Palmér in setting up an intervention study concen-
trates on how to utilise problem-solving as a way of introducing children to mathe-
matical content. In so doing, she focuses on instructional aspects on the lessons. As
well, her evaluation of the intervention involved interviewing the children about their
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experiences of the problem-solving lessons 6—7 weeks after the intervention was
completed. The children’s responses illustrated that they were reflective about their
learning in regard to both the problem-solving lessons and the mathematics lessons
that were not part of the intervention. This is the only chapter in this book in which
children’s opinions about their learning was sought and used as data to be analysed.

In the fourth part, the chapters utilise several perspectives but all have in common
the focus on mathematical content: length, place value, algebraic thinking, number
sense, geometrical shapes, and patterns. There are, also, similarities with the chap-
ters in the previous parts with empirical data coming from studies done with tod-
dlers to children attending their second year of school. Some chapters examine
children’s mathematics learning, mostly in playful situations, whilst others focus
more explicitly on the teacher’s role. When the teacher’s role is highlighted, it is
generally from the pole of instruction, showcasing how teachers use planned situa-
tions to challenge children’s mathematical knowledge. Two chapters (Ladel and
Kortenkamp, Steinweg) examine how information and communication technolo-
gies (ICT) can be used to foster children’s mathematical content learning.

The first chapter in this part is about toddlers’ playful learning about patterns
through interactions both with concrete materials and with their teachers who were
involved in an intervention based on variation theory and learning study. Camilla
Bjorklund’s focus in this chapter is on how these very young children learn about
differences and similarities between objects and as such the chapter is focused on
construction. Nevertheless, the materials the teacher makes available and how they
interact with the children mean that instructional aspects are also considered in
regard to how they support the children’s learning.

The next chapter by Silke Ladel and Ulrich Kortenkamp uses artefact-centric
activity theory as a theoretical framework for understanding how young children in
school develop a flexible understanding of place value. In a diagnostic interview
with 52 children in year 2, it was found that the use of base-ten blocks with place
value charts was likely to cause some children confusion over what was being
recorded on the chart, thus inhibiting understandings about Western number system.
A quantitative study with larger numbers of students showed that just understand-
ing that there could be different representations for showing a particular amount in
the place value charts was sufficient to support children to develop and use place
value in flexible ways. In this “dance”, how children were constructing their under-
standing of place value was used to inform instruction practices.

Nathalie Silvia Anwandter Cuellar, Manon Boily, Genevieve Lessard, and
Danielle Mailhot discuss 5-year-old children’s understanding of equality and equiv-
alence and how this understanding is connected to algebraic thinking. Their analysis
is of the children’s reasoning of how to produce equivalent groups. As a conse-
quence, this chapter has connections to the earlier chapters by Sumpter and Lembrér
and Meaney. The differences in children’s responses are illustrated in the chapter.
The tasks that the children engage in are purposely designed to have children
describe their understanding of equality and equivalence, but the children’s
responses can be used to inform the development of tasks to support learning of
these. Therefore, the “dance” of construction with instruction moves seamlessly
between the poles.
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Similarly in the chapter by Pessia Tsamir, Dina Tirosh, Esther Levenson, Ruthi
Barkai, and Michal Tabach, attention moves between the knowledge needed by pre-
school caregivers in order to support the development of early geometrical under-
standings and how children make sense of the mathematical activities. As teacher
educators, the authors worked with both the caregivers and the children and anal-
ysed their interactions with them in regard to predetermine geometrical knowledge.
Part of their analysis was about the impact that their work with the caregivers had
on the possibilities for children to develop their understandings. This suggests that
although the main focus was on instruction, their ultimate aim was to improve the
possibilities for children to construct their own knowledge. They raise several issues
to do with providing professional development to caregivers, suggesting that there
are links between this chapter and those in the final part.

In the chapter by Anna Susanne Steinweg, the focus is on the development of a
mathematical app that can be used on a tablet. In this app, children are expected to
work through different levels of games in a sequential order in order to gain specific
number understandings. Although some data from a child trialling the app is
included, the results are analysed in regard to practical issues to do with how it was
used. The focus of the chapter is thus about instruction as it is anticipated that chil-
dren will learn number understandings in the same way from engaging in the games
provided.

Like the previous chapter, Johanna Zollner and Christiane Benz focus on instruc-
tion by outlining the measurement knowledge that teachers need in order to support
young children learn about length. Their chapter reviews the research literature on
this issue. However, they consider the knowledge to be connected as a net. For them,
when working with children in informal learning situations, teachers need to be
aware that different aspects can arise at different times, and it is for the teachers to
make connections between them.

The final chapter in this part is about subitising as an important component of
what Judy Sayers, Paul Andrews, and Lisa Bjorklund Boistrup call foundational
number sense. Their aim is to document the complexity of subitising and how it is
taught from case studies from Hungary and Sweden, indicating that their focus was
on instruction. This is connected to their aim of producing a framework about
number sense which can be used to analyse lessons from different cultural contexts
as well as indicating how best to support teachers to develop teaching practices
about these ideas.

The final part is about professional learning and has only two chapters, although
as noted, some of the earlier chapters had links to this part, particularly the chapter
by Pessia et al. It is perhaps not so surprising in a conference that deals specifically
with issues to do with construction and instruction that there is not so much about
the professional learning of teachers in early childhood settings. On the other hand,
given the rapid changes in policy and knowledge from mathematics education
research, it is surprising that so little attention is paid to how teachers are responding
to changes in the field in regard to shifting between construction and instruction.

Laurence Delacour’s research is about how four teachers in two preschools in
Sweden make sense of the revisions in the preschool curriculum in regard to math-
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ematics goals. She is able to show that the different philosophies of the preschools
in which they work and their own professional life histories affect how they intro-
duce children to mathematical understandings. In one preschool which draws its
inspiration from Reggio Emilio, the teachers provided opportunities that built on
children’s own interests and thus could be considered as being connected to
construction. At the other preschool, one of the teachers had previously taught in
school and both teachers’ approach was more about preparing children for school,
indicating a closer connection to instruction. The advantages and disadvantages of
both approaches are discussed by the author.

In the final chapter of the book, Christiane Benz considers the role of reflection
in the professional learning of kindergarten teachers and student teachers. In an
innovative study where both groups were able to work together, she was able to
draw out how reflection contributed to increased opportunities for children to
engage with mathematical ideas. Reflection on actual interactions with children,
rather than just on theoretical understandings supported both groups of teachers to
go deeper with their reflections. In this way, as was the case with the previous
chapter, the author manoeuvres between instruction and construction as the centre
of attention.

Conclusion

This chapter introduces the book by both providing a background of the current
issues facing mathematics education in the early years and describing how the chap-
ters in the book consider Presmeg’s (2014) “dance of construction with instruction”.
As noted in the previous part, most chapters show that research being done in this
area oscillates between concerns for children’s construction as active human agents
and the need to be instructed in socially valued mathematics knowledge, generally
so that they can be better prepared for school. However, the dance looks very differ-
ent in each of the chapters, depending on the early years of education environment
and the experiences and interests of the participants in the study, as well as the
interests of the researchers. Consequently, we see this book as providing important
insights to the questions which dominate POEM conferences: In which way—
and how much—should children be “educated” in mathematics before entering
primary school?

References

Bishop, A. J. (1988). Mathematical enculturation: A cultural perspective on mathematics educa-
tion. Dordrecht: Kluwer.

Bjorklund, C. (2008). Toddlers’ opportunities to learn mathematics. International Journal of Early
Childhood, 40(1), 81-95. doi:10.1007/BF03168365.


http://dx.doi.org/10.1007/BF03168365

16 O. Helenius et al.

Broman, I. T. (2010). Svensk forskola—ett kvalitetsbegrepp. In B. Ridderspore & S. Persson
(Eds.), Utbildningsvetenskap for forskolan (pp. 21-38). Stockholm: Natur & Kultur.

Carr, M., & May, H. (1996). The politics and processes of the implementation of Te Whaariki, the
New Zealand national early childhood curriculum 1993-6. In M. Carr & H. May (Eds.),
Implementing Te Whaariki (pp. 1-13). Wellington: Institute for Early Childhood Studies.

Clarke, B., Clarke, D. M., & Cheeseman, J. (2006). The mathematical knowledge and understand-
ing young children bring to school. Mathematics Education Research Journal, 18(1), 78-102.

Clements, D. H., & Sarama, J. (2007). Early childhood mathematics learning. In F. K. Lester (Ed.),
Second handbook of research in mathematics teaching and learning (pp. 461-555). Charlotte,
NC: Information Age.

Clements, D. H., Sarama, J., Farran, D., Lipsey, M., Hofer, K. G., & Bilbrey, C. (2011, March 3-5).
An examination of the building blocks math curriculum: Results of a longitudinal scale-up
study. Paper presented at Society for Research on Educational Effectiveness Spring 2011
Conference, Washington DC. Available from http://www.eric.ed.gov/PDFS/ED518182.pdf.

Doverborg, E. (2006). Svensk forskola. In E. Doverborg & G. Emanuelsson (Eds.), Smd barns
matematik (pp. 1-10). Goteborg: NCM Géteborgs Universitet.

Doverborg, E., & Samuelsson, I. P. (2011). Early mathematics in the preschool context. In
N. Pramling & I. P. Samuelsson (Eds.), Educational encounters: Nordic studies in early child-
hood didactics (pp. 37-64). Dordrecht: Springer.

Duncan, G. J., Dowsett, C. J., Claessens, A., Magnuson, K., Huston, A. C., Klebanow, P., et al.
(2007). School readiness and later achievement. Developmental Psychology, 43(6), 1428—1446.
doi:10.1037/0012-1649.43.6.1428.

Farquhar, S.-E. (2003). Quality teaching early foundations: Best evidence synthesis iteration.
Wellington: New Zealand Ministry of Education.

Gasteiger, H. (2014). Professionalization of early childhood educators with a focus on natural
learning situations and individual development of mathematical competencies: Results from an
evaluation study. In U. Kortenkamp, B. Brandt, C. Benz, G. Krummheuer, S. Ladel, & R. Vogel
(Eds.), Early mathematics learning: Selected papers of the POEM 2012 conference (pp. 223—
236). New York: Springer.

Greenes, C., Ginsburg, H. P,, & Balfanz, R. (2004). Big math for little kids. Early Childhood
Research Quarterly, 19(1), 159-166. doi:10.1016/j.ecresq.2004.01.010.

Haynes, M. (2000). Mathematics education for early childhood: A partnership of two curriculums.
Mathematics Teacher Education and Development, 2, 93—104. Available from http://www.
merga.net.au/node/43?volume=2.

Helenius, O., Johansson, M. L., Lange, T., Meaney, T., Riesbeck, E., & Wernberg, A. (2014,
February 4-5). Preschool teachers’ awareness of mathematics. In O. Helenius, A. Engstrom,
T. Meaney, P. Nilsson, E. Norén, J. Sayers, et al. (Eds.), Development of mathematics teaching:
Design, scale, effects: Dimensions and perspectives: Proceedings from Madif9: Nionde for-
skningsseminariet med Svensk Forening for Matematikdidaktisk Forskning, Umed.
Forthcoming.

Kortenkamp, U., Brandt, B., Benz, C., Krummheuer, G., Ladel, S., & Vogel, R. (Eds.). (2014).
Early mathematics learning: Selected papers of the POEM 2012 conference. New York:
Springer.

Lange, T. (2008). A child’s perspective on being in difficulty in mathematics. The Philosophy of
Mathematics Education Journal, 23. Available from http://people.exeter.ac.uk/PErnest/
pome23/index.htm.

Lange, T., Meaney, T., Riesbeck, E., & Wernberg, A. (2014). Mathematical teaching moments:
Between instruction and construction. In U. Kortenkamp, B. Brandt, C. Benz, G. Krummheuer,
S. Ladel, & R. Vogel (Eds.), Early mathematics learning: Selected papers of the POEM 2012
conference (pp. 37-54). New York: Springer.

Lee, J. S., & Ginsburg, H. P. (2009). Early childhood teachers’ misconceptions about mathematics
education for young children in the United States. Australasian Journal of Early Childhood,
34(4), 37-45. Available from http://www.earlychildhoodaustralia.org.au/australian_journal_
of_early_childhood/ajec_index_abstracts/ajec_vol_34_no_4_december_2009.html.


http://www.eric.ed.gov/PDFS/ED518182.pdf
http://dx.doi.org/10.1037/0012-1649.43.6.1428
http://dx.doi.org/10.1016/j.ecresq.2004.01.010
http://www.merga.net.au/node/43?volume=2
http://www.merga.net.au/node/43?volume=2
http://people.exeter.ac.uk/PErnest/pome23/index.htm
http://people.exeter.ac.uk/PErnest/pome23/index.htm
http://www.earlychildhoodaustralia.org.au/australian_journal_of_early_childhood/ajec_index_abstracts/ajec_vol_34_no_4_december_2009.html
http://www.earlychildhoodaustralia.org.au/australian_journal_of_early_childhood/ajec_index_abstracts/ajec_vol_34_no_4_december_2009.html

Introduction 17

Lembrér, D., & Meaney, T. (2014). Socialisation tensions in the Swedish preschool curriculum:
The case of mathematics. Educare, 2014(2), 82-98.

Marcon, R. A. (2002). Moving up the grades: Relationship between preschool model and later
school success. Early Childhood Research and Practice, 4(1). Available from http://ecrp.uiuc.
edu/v4nl/index.html.

Meaney, T. (2013, April 2—7). The privileging of English in mathematics education research, just
a necessary evil? Keynote presentation. In M. Berger, K. Brodie, V. Frith, & K. le Roux (Eds.),
Proceedings of the seventh international mathematics education and society, Cape Town, South
Africa (pp. 65-84). Available from http://mescommunity.info/.

Meaney, T. (2014). Back to the future? Children living in poverty, early childhood centres and
mathematics education. ZDM Mathematics Education, (46), 999-1011. doi:10.1007/
s11858-014-0578-y.

Nordahl, M. (2011). Smé& barns matematik—pé& sma barns vis. In T. Wedege (Ed.),
Vardagsmatematik: Fran forskola over grundskolan till gymnasiet [Everyday mathematics:
From preschool over compulsory school to senior highschool] (pp. 11-18). Malmé: FoU
Malmé-utbildning, Avdeling barn och ungdom, Malmo Stad.

Papic, M. M., Mulligan, J. T., & Mitchelmore, M. C. (2011). Assessing the development of pre-
schoolers’ mathematical patterning. Journal for Research in Mathematics Education, 42(3),
237-268.

Presmeg, N. C. (2014). A dance of instruction with construction in mathematics education. In
U. Kortenkamp, B. Brandt, C. Benz, G. Krummheuer, S. Ladel, & R. Vogel (Eds.), Early math-
ematics learning: Selected papers of the POEM 2012 conference (pp. 9-17). New York:
Springer.

Sarama, J., & Clements, D. H. (2004). Building blocks for early childhood mathematics. Early
Childhood Research Quarterly, 19(1), 181-189. doi:10.1016/j.ecresq.2004.01.014.

Skolverket. (1998). Léroplan for forskolan Lpfo 98. Stockholm: Skolverket.

Skolverket. (2010). Ldroplan for forskolan Lpfo 98: Reviderad 2010 [Lpfo 98]. Stockholm:
Skolverket.

Skolverket. (2011). Curriculum for the preschool Lpfo 98: Revised 2010. Stockholm: Skolverket.

Wernberg, A., Larsson, K., & Riesbeck, E. (2010). Matematik i férskolan [Mathematics in pre-
school]. In B. Ridderspore & S. Persson (Eds.), Utbildningsvetenskap for forskolan
[Educational science for preschool] (pp. 157-171). Stockholm: Natur & Kultur.

Wylie, C. (2001). Ten years old & competent: The fourth stage of the competent children’s proj-
ect—A summary of the main findings. Wellington: New Zealand Council for Educational
Research. Available from http://www.nzcer.org.nz/research/publications/ten-years-old-
and-competent-fourth-stage-competent-children-project-summary-ma.


http://ecrp.uiuc.edu/v4n1/index.html
http://ecrp.uiuc.edu/v4n1/index.html
http://mescommunity.info/
http://dx.doi.org/10.1007/s11858-014-0578-y
http://dx.doi.org/10.1007/s11858-014-0578-y
http://dx.doi.org/10.1016/j.ecresq.2004.01.014
http://www.nzcer.org.nz/research/publications/ten-years-old-and-competent-fourth-stage-competent-children-project-summary-ma
http://www.nzcer.org.nz/research/publications/ten-years-old-and-competent-fourth-stage-competent-children-project-summary-ma

A Historical Overview of Early Education
Policy and Pedagogy: Global Perspectives
and Particular Examples

Helen May

Abstract The history of early children institutions is littered with debates about
how best to educate young children, including in regard to mathematics. In this
chapter, definitions of instruction and construction are provided as a way of describ-
ing aspects of these debates. Some of those debates are discussed in regard to the
filling of “socially empty spaces” by pedagogies and practices that drew on the
ideologies of proposers of different projects. Drawings and photos are provided to
illustrate visually some of the ways that the empty spaces were filled. The most cur-
rent debates centre on the pulling down of school knowledge and practices into
before-school institutions such as preschools.

The “poles of instruction and construction” as a theme for a symposium on early
mathematics learning is also a broad metaphor illustrative of the debates and divides
concerning the role and nature of early childhood institutions and curricula in rela-
tion to school. The “poles” are examined in this chapter as a historical narrative
charting the mainly Western European landscape of early years education for young
children through centuries and across continents in institutions established to com-
plement (and even replace) the child rearing of family life. Through a mix of experi-
ment and expediency, the “socially empty spaces” of early childhood education
[ECE], firstly within a few homes and later a few institutions outside of the home,
were gradually filled with pedagogies and practices, shaped by the people, politics
and ideologies of the respective times and places, to become the almost global foun-
dation of modern education systems (Singer 1992). This often-revolutionary story
is usually framed around ideals of social progress and individual betterment. The
story is also littered with political, ideological and pedagogical disputes concerning
the appropriate elements that variously define the role of institutions for early years
education. Situating such institutions within the social and educational spectrum
has been (and still is) buffeted by divides concerning the class, culture and age of
young children (Meaney 2014), underpinned too by shifting political understand-
ings and interest in public investment in the infrastructure of early education
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(May 2005, 2009, 2011, 2013). Before charting some key developments of previous
centuries, it is useful to situate this narrative in current times illustrative of the
centuries-old “poles” of politics, practice and pedagogy within early years educa-
tion, including both preschool and school variations. Broadly, the “poles” character-
ise contesting paradigms of childhood:

e The child as nature whose holistic development is a natural process and who
learns through play and discovery—construction

e The child as a reproducer of knowledge, who as an empty vessel is filled with
agreed knowledge, skills and cultural values—instruction

Political (Un)Interest in ECE Pedagogy (1945-1990s)

In post-war Western education systems, the institutions of ECE, after more than a
century of experimental and/or charitable endeavour, were, in various ways, posi-
tioned more formally on the political landscape. The state had a clearer rationale in
the aftermath of troubled times for intervention and investments in support of
pedagogical practices distinctive from school in so-called broadly understood “pre-
school” institutions. While the policy infrastructure around these institutions was
diverse across countries and cultures, there was a shared acceptance that ECE pro-
vided a beneficial social preparation for children prior to school. Psychological
rationales around the notion of a sane society significantly underpinned the interest
of the state: a view summarised by the influential Swedish educator Alva Myrdal
(1948, p. 4):

The world is sick and troubled... We know that if children were given the right opportunities

and handled with the right educational care, so much of the mental ill-health which is now

crippling individuals should be prevented, and so many of the conflicts and tensions which
are harassing the world could be turned into productive forces.

Most Western countries set about building an infrastructure for provision and
funding of preschool education, although there were differences in the levels of
participation and access. More cohesive in this burgeoning state interest was an
acceptance that ECE pedagogy was primarily a matter for the profession or the
organisations providing ECE. State intervention in pedagogy was “light touch”,
an exception being the Eastern European Soviet bloc countries. By the mid-
twentieth century, Western approaches to ECE pedagogy were broadly positioned
towards the pole of “construction” stemming from progressive new education
ideals of child-centred learning (Howlett 2013). These roots will be elaborated in
later sections. From the 1960s, as governments, such as in the USA, embarked
on a “war on poverty” with preschool education for the so-called disadvantaged
in the vanguard (Pines 1966), there was a tipping towards a more “instructional”
curriculum for such children to compensate for their poor home background and
provide a “head start” to catch up prior to school entry (Ritchie 1978). But again,
the state mainly refrained from formal intervention in ECE pedagogy. This was
about to change.
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Global Rationales for National ECE Curricula (1990s-2015)

By the 1990s, the policy and political interest in ECE was more inclusive of the
institutions of childcare linked to the workforce participation of parents. This inte-
gration is still incomplete in many countries, but globally shared understandings of
the role early childhood education and care (ECEC) have emerged. Political interest
has been shaped by the economic agendas of nation states enforcing more political
control of school curricula. This has spilled into the early years education with the
development of parallel national early childhood curriculum documents. Such ini-
tiatives are linked to wider education reform and each government’s interest in
ensuring that its investment in education delivers the appropriate outcomes for suc-
cessful participation of its citizen children in a competitive global economy
(Oberheumer 2005). Recognising the links between participation in ECE, success at
school and economic development, the education directorate of the OECD
(Organisation for Economic Co-operation and Development) launched a wave of
cross-country reviews of ECEC policy (OECD 2001, 2006). Peter Moss (2014,
p- 19) sums up this new phenomenon:

Interest [in ECEC] has spread far and wide, attracting the attention of international organ-
isations and nation states, the political classes and policy wonks, and a range of academics
from disciplines that have not previously shown interest in the subject—in particular econo-
mists. Countries that have previously neglected early childhood education are now putting
money into developing services.

Moss is a critic of the recent discourse of “high returns” and describes:

a story of control and calculation, technology and measurement that, in a nutshell, goes like
this. Find, invest in an apply the correct human technologies—aka ‘quality’—during early
childhood and you will get high returns on investment including education, employment
and earnings and reduced social problems. (p. 3)

Early childhood pedagogy has become a key indicator of quality, exemplified in
Starting Strong 111: A Quality Toolbox for Early Childhood (OECD 2012). This
“toolbox” simplifies, for government policy usage, the necessary balance of “tech-
nologies” required as measures of success.

The economic environment underpinning ECEC policy has led towards policies
for almost universal provision of a preschool experience with a particular focus on
disadvantaged communities that pose the most economic and social risk to society
(Gambaro et al. 2014). The question of the most appropriate pedagogy for ECEC
towards realising these outcomes has become political, with a swing in the pendu-
lum towards the “pole of instruction” particularly in relation to the mantras of lit-
eracy and numeracy. Leaving the acquisition of these early skills and understandings
to the playful chance of self-discovery is contradictory to the political intent to
“invest early and invest smartly” (Moss 2014, p. 3). This tightrope balance between
professional and political interests and understandings of ECEC has played out
differently across countries in their respective national curricula with the “poles”
illustrated in the more “constructive” focus of the New Zealand curriculum Te Wh



22 H. May

riki (NZ Ministry of Education 1996) and the more “instructional” approach of the
recently updated English Statutory Framework for the Early Years Foundations
Stage (UK Department of Education 2014). The prime objective of the latter is
“school readiness” and its strong focus on building the stepping stone skills of lit-
eracy and numeracy. By contrast, Te Whariki (translated from Maori as a woven
map for all to stand on) is aspirational and framed around the principle of empower-
ment with literacy and numeracy embedded within “socially and culturally medi-
ated learning and of responsive and reciprocal relationships for children with
people, places and things” (NZ Ministry of Education 1996, p. 9).

Despite these “poles”, early childhood curriculum documents have drawn a
line between school curriculum and early childhood curriculum, and it is the nature
of the relationship between the compulsory school sector and the still-voluntary
early childhood sector that shapes the curriculum emphasis. Moss (2013, p. 9)
suggests that:

In the relationship of ‘readying for school’ ECE assumes a subordinate role of preparing
young children to perform well in CSE [school], by governing the child effectively to
ensure that he or she acquires the knowledge, skills and dispositions to be a successful
learner in compulsory education, for example, ready for the rapid acquisition of literacy and
numeracy.

Conversely, in a relationship between school and ECEC, identified by OECD in
Starting Strong 1 (OECD 2001) ideally as a “strong and equal partnership”, early
childhood is a distinctive period “where children live out their own lives” and “the
specific character and traditions and quality of early childhood practice are pre-
served” (OECD 2001, p. 129). Tracing the roots of these ideas requires a step
backwards.

An Enlightened Emphasis on Home Instruction of the Very
Young (1700s-1800s)

Prior to the emergence of experimental institutions for early education in the nine-
teenth century, it is useful to signpost key enlightenment individuals, whose collec-
tive philosophical and practical ideas on the rearing and education of young children
laid the foundation of later infant school and kindergarten pedagogies. The new
wisdom was intended to build upon a child’s propensity to play and to please and
avoid the harsh dogmas and methods of meaningless rote learning that characterised
European schooling. Czech-born John Amos Comenius (1592-1670) was a teacher
and pastor who spent his life in exile because of his dangerous ideas on religious
tolerance and education. He promoted more kindly and interesting approaches to
schooling in the vernacular language, instead of Latin. The School of Infancy (1631)
was intended mainly for mothers and concerning children from birth to 6 years.
Comenius described activities, games, plays, tasks and tales that the “mother school”
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at home could provide as the foundation for later schooling and education. These
were the years in which Comenius suggested, “we learn to KNOW some things, to
DO some things, and to SAY some things” (Comenius 1831/1956, p. 73). He told
parents that “too much sitting still ... is not a good sign” and young children should
be able to “play freely”. Comenius outlined a curriculum framed around knowledge
and experience of the natural world, optics, astronomy, geography, chronology, his-
tory, household affairs and politics. In each area, he provided ideas of what might be
relevant for the young child. The examples he describes for teaching mathematics
are illustrative of the mix of informal learning and more formal content:

About the second year the principles of geometry may be perceived, when we say of any-
thing that it is large or small: they will afterwards easily know what is short, long wide or
narrow. (p. 41)

The elements of Arithmetic...for children in their third year; as soon as they begin to count
to five and afterwards to ten, or at least pronounce the numbers correctly, although they may
not at first understand what those numbers really are, for then they will observe the use to
which this enumeration is used. (p. 41)

The philosophical and political writings of John Locke (1632-1704) in England
and Jean Jacques Rousseau (1712-1778) from Switzerland fuelled new thinking on
the nature of education, childhood and family in an enlightened society (Locke
1693; Rousseau 1762/1911). Unlike Comenius, neither Locke nor Rousseau was a
teacher, either by inclination or experience. In Some Thoughts Concerning Education
(1693), Locke set out a view of human development in which the child came into
the world with a mind as a “blank tablet”. He saw the minds of children as fertile
“garden plots” which in the right environment could be cultivated and moulded
through early education experiences, with the implication that if parents treated
their children as rational beings, they could be guided rather than punished towards
good action. Locke, like Comenius, signposted the direction for child-centred
approaches to education by suggesting that “Learning must be a Play and Recreation
to Children, and they must be brought to desire to be taught” (Locke 1693/1989,
p- 208). Locke combined abstract understandings of arithmetic, geometry, astron-
omy and geography with the view that “children may be taught anything that falls
within their senses” (p. 181). “When he has the natural parts of the globe well fixed
in his memory, it may then be time to begin arithmetic...Arithmetic is the easiest,
and consequently the first sort of abstract reasoning which the mind commonly
bears, or accustoms itself to” (p. 179).

Rousseau’s ideas on education brought him fame and persecution. Emile (1762)
was the fictional story of the upbringing of a boy and a blueprint to save children
from vice and corruption: “All things are good as their creator makes them; but
degenerate in the hands of man” (Rousseau 1762/1911, p.1). In opposing the bibli-
cal doctrine of original sin, Rousseau believed that children came to learn the limits
and possibilities of their actions through freedom. Rousseau’s infants were to be
unswaddled and allowed freedom of movement to explore their environment.
Curiosity was encouraged. Rousseau’s prescription of freedom from swaddling and
constraint was synonymous with political freedom. Neil Postman (1999, p. 120)
claims:
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Rousseau’s writings aroused a curiosity about the nature of childhood that persists to the
present day. We might fairly say that Friedrich Froebel, Johann Pestalozzi, Marie
Montessori, Jean Piaget, Arnold Gesell, and A. S. Neill are all Rousseau’s intellectual heirs
... Certainly their work proceeded from the assumption that the psychology of children is
fundamentally different from that of adults, and is to be valued for itself.

Rousseau laid down no mantras on the subject content of Emile’s early educa-
tion, which was to be shaped by Emile’s interests and explorations under the loving
eye of his mother.

On a more practical level are the writings of Anglo-Irish father and daughter,
Richard Edgeworth (1744-1817) and Maria Edgeworth (1767—-1849), best remem-
bered for their popular book Practical Education (Edgeworth and Edgeworth 1798).
In their travels, they met Rousseau and the Swiss teacher Johann Pestalozzi (1746—
1827) who was applying some of Rousseau’s principles of education into actual
school settings. Pestalozzi, like Comenius, did not believe in schools for very young
children. In his fictional book, How Gertrude Teaches Her Children (1801/1894),
the mother is the teacher who demonstrates how an ordinary home environment can
be used for education. She shows how including children in everyday work tasks
develops senses and guides observations. Practical Education was based on the
Edgeworths’ family experience with Richard’s 17 children. It captured the spirit of
enlightened thinking with the child being encouraged to learn through play, discov-
ery and invention rather than by rote and discipline: “Children work hard at play,
therefore we should let them play at work” (p. 55). Adults were admonished to fol-
low the child’s pace and interests:

An infant should never be interrupted in its operations; whilst it wishes to use its hands, we
should not be impatient to make it walk ...When children are busily trying experiments
upon objects within their reach, we should not ... break the course of their ideas, and totally
prevent them from acquiring knowledge by their own experience. (p. 910)

In the Edgeworth’s large family, children would have card, pasteboard, scissors,
wood, wire, gum and wax, balls and pulleys, and they were encouraged to invent,
construct, discuss and find out for themselves (pp. 5-6). This was an approach to
learning based on the scientific experiment rather than formal teaching, where fos-
tering curiosity and the interests of the child was the primary method. With their
interests in science, the Edgeworths detailed the necessary subject content that
should be encouraged in discovery and playful tasks. For example, in a chapter on
“arithmetick”, they write:

Many children who have thought to be slow in learning arithmetick, have after their escape
from the hands of pedagogues, become remarkable for their quickness....(p. 425)

We recommend the use of plain regular solids, cubes, globes, made of wood as playthings...
For teaching arithmetick half inch cubes, which can be easily grasped by infant fingers...
they can be arranged in various combinations; the eye can sufficiently take in a sufficient
number at once...[and] consider assemblages as they relate to quantity or shape. (p. 425)

There are chapters on geometry, mechanics and chemistry. The Edgeworths’
approach to early education was that it be both playful and purposeful, albeit the
experiment was set amid the resources and spaces of a wealthy home environment.
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By the end of the eighteenth century, there were sufficient clues in the writings
of enlightened educators and thinkers to inform an alternative pedagogy of early
education practice to the formal rote 3Rs (reading, writing, arithmetic) instruction
evident in burgeoning school institutions that were forerunners of later public school
systems.

“Socially Empty Space” and the Apparatus of Early
Education (1800-1900)

Elly Singer (1992, p. 34) suggests the concept of “socially empty space” in which
“There were no pedagogic traditions for working with young children in groups...
The entire learning experience had to be specially designed for this children’s
world”. These traditions were established during the nineteenth century mainly in
the context of the British infant school and the German kindergarten. Both institu-
tions created a space outside the family and separate from school traditions of learn-
ing and teaching. Both institutions underwent further transformation and
standardisation that softened their early radical beginnings. The ideas of both insti-
tutions were exported across continents and cultures. Broadly, the later infant school
pedagogic tradition was towards the pole of instruction; its intent is to provide a
disciplined haven for children otherwise playing “wild” on the streets (May 2013).
The early kind