
Research Review
Early Learning

Lift out and circulate

A child’s first experience of formalised learning usually occurs at 
preschool. By definition, early learning sets up the building blocks 
for later learning at school. For the purposes of this review, early 
learning encompasses ages 3-6; during these years most children 
from developed countries attend kindergarten or preschool and the 
preparatory year at primary school.

A theme in early learning research explores how a child adapts to 
the first years of institutionalised learning. This is important because 
children’s adaptability influences their future learning. Although there 
is a strong body of research on adolescents and senior secondary 
school students, studies on preschool and primary school students are 
scarcer. Kurt Fischer, a Harvard academic, 
recognises this disparity and notes that 
“researchers do not typically address the 
practical questions that are most useful for 
educators and parents” (2012, p. 131). 

This research review unpacks several 
early learning themes: gender, childhood 
temperament and academic achievement. 
Further topics that are the focus of education 
more broadly have filtered down to the 
preschool years. The connection between 
neuroscience and early learning is a 
burgeoning field of research. A specific 
focus on the curriculum areas of science and 
music are also examined from an early-years 
perspective. 

Gender and early learning
Sweden’s early childhood education program is forward thinking 
in its approach and values. The early years’ curriculum focuses on 
play-based learning which is certainly not unique; however three 
fundamental values are affirmed in the Swedish National Curriculum: 
children’s rights, gender equity, and education for sustainable 
development (Sandberg & Arlemalm-Hagser, 2011, p. 44).

Gender is a contentious topic in early learning because study after 
study has noted that young children conform to gender stereotypes, 
which are often magnified in the early years (Irby & Brown, 2011). It 
is not uncommon in many kindergarten settings to see boys playing 
with blocks on the mat or girls in the ‘home-corner’ dressing up and 

playing ‘Mum’ with pretend kitchens and babies. Debates about 
whether this behaviour is innate or learned have raged for decades. 
Recent research has demonstrated that at the neurological level, gender 
differences are not brain-based.

The goal in Swedish pre-schools “is to work to counteract traditional 
gender patterns and gender roles and make it possible for children 
to gain access to alternative ways of being girls and boys without 
gender limitations” (Arlemalm-Hagser, 2010, p. 516). Two studies 
suggest that this may be easier to achieve outdoors. Tannock (2011) 
observed the rough-and-tumble play displayed by young children in 
two early childhood settings. Boys and girls participated in this type 

of play, although boys did so much more 
than girls. Rough-and-tumble play was more 
common outdoors. Arlemalm-Hagser (2010, 
p. 515) concluded in her study of Swedish 
pre-schools, that “outdoor play and learning 
are seldom problematised from a gender 
perspective”. 

The emphasis on gender equity in the 
Swedish National Curriculum has allowed 
early-childhood teachers to become much 
more aware of their own gender biases and 
gender stereotyping. These educators are 
being trained to provide gender equitable 
environments, encompassing the indoor and 
outdoor play spaces. It would be timely for 
all early childhood educators to consider 
how gender stereotypes are played out in 
their classrooms, whether the context is 
coeducational or single-sex. An assessment of 

gender equity could include attitudes that teachers have about gender, 
the types of play equipment that are available to pre-schoolers, how 
groups form in these environments, and the pedagogy and curriculum 
that underpin early learning.

A related study explored sex segregation in friendships across the 
lifespan (Mehta & Strough, 2009). “As children move into preschool, 
they frequently select same-sex playmates over other-sex playmates, 
although individual differences are apparent” (p. 204). Interestingly 
“when children, rather than adults, control playmate selection, sex 
segregation occurs more consistently” (p. 204). Goble, Martin, Hanish 
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So much happens at the start of a life! And so much of what happens shapes the growing person.  
— Kurt Fischer, Professor of Education, Harvard University

“How a child adapts 
to the early years of 

institutionalised learning 
greatly influences her 

future learning at school.”



 

and Fabes (2012, p. 1) also observed that preschool girls and boys 
preferred gender-type activities when in solitary play. Specific types of 
equipment and toys can enhance sex-segregation. If children “prefer 
gender-typed toys, they will seek out others with similar preferences, 
who are likely to be children of the same sex” (Mehta & Strough, 
2009, p. 208).

Preschool friendship sex segregation is not necessarily negative; 
it “may have positive consequences for girls’ academic success. 
Skills that girls learn in their same-sex peer groups (e.g., turn-taking, 
listening) may facilitate classroom performance” (Mehta & Strough, 
2009, p. 208). However, it is necessary for preschools to consider 
how they “govern attitudes and behaviours and offer differential 
opportunities for interactions with same- and other-sex peers” (p. 212). 

It is possible to manipulate preschool children’s gender-typed activity 
choices. Goble et al. (2012) found that “children’s preferences for 
gender-typed activities were found to vary in strength depending upon 
their social contexts” (p. 11).  Through social interactions “with peers 
and teachers, children are exposed to a greater range of activities than 
what they experience when they play by themselves” (p. 1). Therefore 
the results from this study “suggest that 
engagement in a variety of preschool social 
contexts may provide children with different 
learning opportunities through engagement in 
a greater variety of gender-typed activities” 
(p. 14).

There is much food for thought in how 
educators and early learning environments 
promote or inhibit gender, stereotypes and 
sex-segregation for the young children in 
their care. It is particularly important that 
teachers in single-sex schools “pay attention 
to variability and how settings impact 
variability in gender typing” (Goble et al., 
2012, p. 14).

The relationship between 
childhood temperament and achievement in 
school
In the past decade much of the research on childhood temperament 
has explored the diagnosis and treatment of extreme temperament 
behaviour and disorders such as ADHD in young children. However, 
several longitudinal studies have taken a different approach by looking 
at childhood trajectories. These studies reveal interesting patterns 
about how a young child’s temperament affects their achievement in 
school in the long term, through the primary school years and even 
into secondary school. 

a) Under-controlled, resilient and over-controlled children

Vitiello, Moas, Henderson, Greenfield and Munis (2012) examined 
the link between children’s temperament and achievement trajectories. 
They noted that researchers have consistently identified three 
temperament types “characterised by distinct constellations of reactive 
traits: under-controlled, resilient, and over-controlled” (p. 304). Under-
controlled children “are outgoing and display high levels of activity 
during play, but they are easily distracted” (p. 304). Resilient children 
“are assertive, self-confident, friendly, and overall well adjusted,” 
while “over-controlled children are withdrawn, socially reticent, and 
anxious and display inhibition to novelty” (p. 304). The conclusion 
from this research was hardly surprising; “over-controlled and under-
controlled children need special attention in the preschool classroom” 
(p. 302). 

Other researchers have explored the effects of shyness in preschool 

children. The shyness trait is comparable to the over-controlled 
description in the study by Vitellio et al. (2012). Dominguez, Vitiello, 
Maier and Greenfield (2010) examined children’s levels of shyness at 
the beginning and end of the preschool year. Their “level of shyness 
at the beginning of the year significantly predicted learning behaviour 
baseline scores, but not rates of growth throughout the year” (p. 42).

Conclusions from both of these studies stated that the emotional 
and instructional needs of individual children must be considered in 
preschool classrooms. Although “teachers need to organize classroom 
experiences that will benefit the whole class, it is also important to 
consider how individual children react to their preschool experiences” 
(Vitellio et al., 2012, p. 320). Dominguez et al. (2010) also added that 
it is important to identify and intervene for preschool children “who 
exhibit underactive behaviour such as shyness”; these children may be 
harder to recognise amongst the more dominant children (p. 29).

b) Children’s executive functioning skills

Temperament in preschool children can be considered using a range 
of assessment tools. The transition to school “is associated with 

new challenges for children’s executive 
function skills” (Cuevas, Hubble & Bell, 
2012, p. 71). Executive function components 
include “skills such as working memory, 
inhibitory control, and cognitive flexibility” 
(p. 59). Cuevas, Hubble and Bell (2012) 
found “initial evidence that behavioural, 
psychophysiological, and parent-reported 
executive function measures obtained prior 
to kindergarten are predictive of children’s 
post-kindergarten executive function skills” 
(p. 71).  

A related study observed self-regulation 
behaviour in preschool children (Matthews, 
Pontiz & Morrison, 2009). Behavioural 
regulation “depends on cognitive skills, 
including working memory, attention 

control and switching, and inhibitory control” and requires children 
to “integrate multiple component skills” (p. 690). Early attentional 
and behavioural skills may well form a base for successful classroom 
functioning and academic performance throughout the child’s life (p. 
690).

Clear gender differences were present in “self-regulation at the 
beginning and end of kindergarten. Boys began the school year at 
a significant disadvantage in self-regulation in comparison with 
girls, and although they improved, they did not catch up” (Matthews 
et al., 2009, p. 699). However, there were no gender differences 
in achievement gains or achievement outcomes. The researchers 
concluded that the “impact of self-regulation on achievement may not 
emerge until children progress further in their elementary years” (p. 
700). It was also noted that “deficiencies in self-regulation present at 
a younger age may increasingly undermine academic progress and 
eventually predict achievement outcomes as well” (p. 700). Therefore 
helping children to develop self-regulation in preschool will increase 
the likelihood that they will have positive learning outcomes at school.

c) Anxiety

A recent study examined the academic performance of anxious and 
non-anxious children at the elementary and middle-school levels 
(Mathewson, Miskovic, Cunningham, McHolm, Boyle, & Schmidt, 
2012). Researchers used salivary cortisol levels as a measure of 
anxiety in children. Basal cortisol levels are generally “highest in 
the morning shortly after waking and decline gradually throughout 
the day” but can also be activated at any time of stressful challenge 
throughout the day (p. 74). 
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In the children from this study, those with “better social skills were 
likely to show limited cortisol responses to a speech task” (Mathewson 
et al., 2012, p. 90) which suggested that “in young children, better 
social skills are associated with efficient cortisol regulation… reflected 
in limited cortisol responses to everyday events, and, should an 
unusual situation elicit a strong cortisol response, efficient recovery 
afterward” (p. 91). 

The more anxious children in the study had greater social difficulties in 
their interactions and different cortisol responses to a stressful task, but 
did not have lower academic achievement than non-anxious children. 
It was also found that for younger children, “social functioning was 
highly sensitive to contextual variables” such as family income level 
(Mathewson et al., 2012, p. 73). It should be noted that “children who 
are more reactive to stressors [more anxious] are also able to maintain 
good academic performance. However, this may come at a cost in the 
form of greater social difficulties at school” (p. 93).

The findings from Mathewson et al. (2012) led to the suggestion that 
the periodic “scheduling of quiet, unstructured, classroom activities 
that allow cortisol levels to come down to baseline levels” may benefit 
young children (p. 91). “Social interactions and academic challenges 
in the real world of the classroom are likely to elicit significant cortisol 
responses on a regular basis” for many children (p. 91). However, 
this is only part of the solution because helping anxious children to 
regulate their anxiety and cortisol levels in the long-term “would 
conceivably contribute to an internal environment in elementary-
school children that is conducive to better social functioning at school” 
(p. 91).

Essex, Klein, Slattery, Hill Goldsmith, and Kalin (2010) also examined 
cortisol levels in young children in order to determine early risk factors 
and developmental pathways to chronic high inhibition and social 
anxiety disorder. Four “early risk factors were assessed: female gender, 
exposure to maternal stress during infancy and the pre-school period; 
and at age 4.5 years, early manifestation of behavioural inhibition and 
elevated afternoon salivary cortisol levels” (p. 40). 

The researchers found that all four factors:

…predicted greater and more chronic inhibition from grades 
1-9, and together they defined two developmental pathways. The 
first pathway in girls was partially mediated by early evidence of 
behavioural inhibition and elevated cortisol levels at age 4.5 years. 
The second pathway began with exposure to early maternal stress 
and was also partially mediated by childhood cortisol levels. By 
grade 9, chronic high inhibition was associated with a lifetime 
history of social anxiety disorder. (Essex et al., 2010, p. 40). 

The first pathway “suggests that girls are at greater risk for developing 
chronic high inhibition, in part because they evidence greater 
inhibition and afternoon cortisol levels as pre-schoolers” (p. 44). 

Specific intervention strategies were suggested in two time periods. 
Firstly, a prevention strategy prior to school transition “may target 
the modifiable risk factor of maternal stress” (Essex et al., 2010, 
p. 45). Secondly, “intervention strategies after the school transition 
might target the social competencies of extremely inhibited children 
to reduce the risk of chronic high levels of inhibition evolving into 
social anxiety disorder” (p. 45).  It appears that during the sensitive 
period of infancy and early childhood, heightened levels of stress and 
cortisol may affect the developing brain and “make it more likely that 
the individual will succumb to anxiety disorders” (Twardosz, 2012, p. 
103).

Each of these studies reached a common conclusion; early intervention 
for preschool children is necessary to prevent certain temperament 
trajectories affecting future achievement and success at school. 

Preschool classroom quality
The quality of teaching and learning in classrooms is a subjective and 
contentious topic. Quality is hard to define and measure; it is also a 
large topic which deserves a thesis in its own right. Two recent studies 
have focused on preschool classroom quality. Dominguez et al. (2010) 
found that “classroom quality was associated with change in learning 
behaviour” (p. 42). Specifically, it was classroom organisation, “which 
captures teachers’ use of behaviour management strategies, productive 
activities and instructional time” that was seen as the influential 
factor (p. 44). The researchers noted that preschool teachers “who 
foster higher quality environments are more likely to provide children 
with creative activities and spend less time on didactic teaching and 
routines” (p. 44). These creative, quality classrooms “promoted the 
development of positive learning behaviour” (p. 44). 

Pontiz, Rimm-Kaufman, Grimm and Curby (2009) examined links 
between kindergarten classroom quality, behavioural engagement 
and reading achievement. Their findings revealed that “for children 
to make progress in reading, placement in a high-quality classroom 
is not enough; rather, high-quality classroom practices and activities 
are critical for promoting reading achievement only to the extent that 
they promote students’ behavioural engagement” (p. 117). Therefore 
“efforts to promote both classroom quality and student engagement 
hold the potential to build learning environments where all children 
can become involved” (p. 118).

Neuroscience in the preschool
In Volume 44 of in Alliance (April 2010), a conclusion of the Research 
Review was the increasing need for neuro-educators; people who can 
connect the worlds of neuroscience and education for the benefit of all. 
One of the advantages of aligning neuroscience and education is that 
it dispels neuromyths; myths about the brain that are pervasive in the 
broader community, including educational communities.

Fischer critiques a common preschool neuromyth that the first three 
years of life are critical and that “everything important in development 
happens in the first few years of life” (2012, p. 135). While there 
is no doubt that the first years of life are foundationally important, 
“the evidence is clear that major cognitive-developmental changes 
(new ways of thinking, new kinds of skills) continue to emerge at 
least through the 20s and probably beyond” (p. 135). Brain plasticity 
continues throughout life. We can think of the early years as a 
“sensitive period” rather than a “critical period” (Twardosz, 2012, p. 
99). This does not diminish the fact that “the early years provide a 
significant opportunity to shape later development. Evidence suggests 
that children can be taught important executive skills in the early years 
that provide a groundwork for becoming responsible adult citizens” 
(Fischer, 2012, p.136).

Twardosz (2012) explored the effects of experience on the brain and 
concluded broadly that “neuroscience perspectives and methods are 
currently contributing to research on children’s early environments 
and experiences. Thus, it is vital that early development and 
education professionals become knowledgeable about them” (p. 96). 
In this study, Twardosz highlights several areas of research where 
neuroscience has been used in preschool children to strengthen 
educational knowledge and pedagogy. These include: the role of 
experience in shaping the developing brain; the effects of stress on the 
brain; the effects of early childhood abuse, maltreatment and poverty 
on the brain; and the effects of music on the brain.

Marshall and Comalli (2012) studied young children’s understanding 
of brain function. Preschool children tend to view the brain’s function 
in a limited way, reporting that the brain is just used for “thinking” (p. 
4). The researchers suggested four reasons for this type of thinking: 
children rarely hear the word brain in everyday conversation, they 



 

cannot observe their own brain at work, they are not taught about 
the brain until much later at school, and they may not be able to 
understand the brain’s connection to other body systems (p. 5).

In their study, Marshall and Comalli (2012) broadened preschool 
children’s understanding of the brain by presenting a lesson on brain 
function. The children involved gained “a better understanding of 
the brain’s involvement in everyday sensory activities and feeling 
states… Even our brief intervention with first graders was enough to 
improve their knowledge of brain functioning as assessed 3 weeks 
later” (p. 19). The positive outcomes of teaching preschool children 
about the brain could further lead to discussion about how people 
must protect and look after their brain. Children could also develop 
an understanding about those who suffer from neurological disorders, 
and an understanding about the human body as a whole (p. 20). It 
was concluded that “basic aspects of brain function can be taught 
at the elementary level without requiring a great deal of specialised 
knowledge on the part of teachers. Such instruction could form an 
important part of early foundational learning” (p. 4).

Science in the preschool classroom
Marshall and Comalli’s (2012) study highlighted a concern that 
there is a neglect of basic neuroscience material in the preschool 
curriculum. This “reflects a general under emphasis on science at 
the elementary level” and highlights the “unwavering focus on early 
maths and literacy in contemporary elementary education, an emphasis 
that comes at the expense of other subjects (p. 20). The researchers 
also raised the question about a lack of science training for preschool 
teachers.  

A deficit of explicit science teaching in preschools is a common theme 
in recent literature. Tytler (2010) wrote a paper called Ways forward 
for primary science education. In this article he cited his previous 
research, which indicated that “children develop their aspirations 
towards or away from science across the primary and early secondary 
school years, largely prior to age 14” (p. 52). While this may seem 
irrelevant to the preschool curriculum, “current educational and 
psychological research suggests that preschool age children are 
capable of understanding some basic scientific and mathematical 
concepts and that they are eager to explore and learn more” (Nayfeld, 
Brenneman & Gelman, 2011, p. 986). Science research work “is within 
reach of interested teachers even in the early years” (Tytler, 2010, p. 
53).

Tytler (2010) argues that the key aspect of teacher influence on student 
interest is pedagogy. Therefore, “the focus on early science education 
should be on educating the whole child — science can open up 
particular dispositions such as curiosity and exploration of ideas. The 
relational aspects of pedagogy are central to this process” (p. 53).

Nayfeld et al. (2011) investigated how children used science materials 
in the preschool classroom. When science materials were placed in the 
classroom there was little interest from students or teachers, but when 
the materials and tools were introduced to the children by the adults, 
“children’s voluntary presence and exploration in the science area 
increased” (p. 970). 

When the preschool teachers offered guided instruction with science 
materials (in this case a balance scale) the children engaged with 
the materials and gained knowledge about the material, which was 
“retained even 20-25 days after the intervention” (Nayfeld et al., 
2011, p. 983). Therefore “adults can increase children’s autonomous 
exploration of science tools and materials, and their knowledge 
about them, by offering particular kinds of large-group learning 
experiences” (p. 970). Science is clearly an appropriate part of early 
learning, as it “can nurture children’s natural curiosity and expand their 
understanding of the world around them” (p. 971). Preschool teachers 
need the confidence and training to integrate science into the preschool 
curriculum.

Bagiati, Ji, Dobbs-Oates, Evangelou, and Liang (2010) examined 
preschool children’s exploratory learning. The researchers compared 
the children’s interactions with artifacts that were either sketched, 
included in a story book or presented as the real, tangible artifact. 
Results showed that the tangible object condition “elicited the longest 
discussions and interactions with the artifacts, and it was also the 
condition during which children were demonstrating more knowledge 
and ideas with regard to possible functions of the artifacts” (p. 1). 
Artifacts were “developmentally significant in promoting cognition 
through exploration” (p. 1). When used in tandem with teacher 
guidance and interaction with the teacher, these artifacts provided 
“fundamental engineering skills” for the children, such as knowledge 
synthesis, problem solving and causal inferring (p. 1). The guided 
exploration of tangible objects is a “viable means for exposing children 
to the products of engineering” and can provide “engineering-relevant 
learning for young children” (p. 1). 

Music in the preschool classroom
While it may be recognised that there is not enough science in the 
preschool curriculum, the same could hardly be said for music. Many 
preschools have music playing in the background while children play, 
songs at mat time, musical instruments for children to play with, and 
even music performances for parents and friends. However, formal 
musical training is not necessarily part of the preschool and early 
primary school curriculum.

Hyde, Lerch, Norton, Forgeard, Winner, Evans and Schlaug (2009) 
observed how music training shapes structural brain development. 
Children in the experimental group, aged around six years old, were 
given weekly half-hour keyboard lessons (outside of the school 
system) for approximately 15 months (p. 3020). The control group had 
weekly group music lessons at school. When compared to children 
who did not have the keyboard lessons, the researchers found evidence 
of greater brain plasticity and “improvements in musically relevant 
motor and auditory skills” in the keyboard playing children (p. 3019). 

The conclusions from this study were that music training in early 
childhood “leads to structural brain changes that diverge from typical 
brain development.” (Hyde et al., 2009, p. 3024). More broadly, “these 
findings of structural plasticity in the young brain suggest that long-
term intervention programs can facilitate neuroplasticity in children” 
(p. 3024).

In a review of the literature in this area, Kraus and Chandrasekaran 
(2010) noted that “music training can cause functional and structural 
changes in the brain throughout our lifetimes” (p. 599).  Children who 
were musically trained showed stronger “neural activation to pitch 
patterns of their native language… had a better vocabulary… and a 
greater reading ability… compared with children who did not receive 
music training. This suggests that musicians have an advantage in 
everyday speech and language tasks” (p. 603). 

Kraus and Chandrasekaran (2010) also found that the age of musical 
training onset and the number of years of continuous training were 
important determinants of music training related plasticity. In a cited 
study, “musicians who began training before the age of 7 showed 
superior sensory-motor integration” (p. 603). Their conclusion was 
blunt; “it seems imperative that we afford all children an equal 
opportunity to improve their listening skills through music training” 
which “can only be achieved through the school system” (p. 603). 

Another relevant study (Moreno, Marques, Santos, Santos, Castro 
& Besson, 2008) examined the links between linguistic abilities and 
musical training in children. The experimental group was trained for 
six months: 

These children showed enhanced reading and pitch discrimination 
abilities in speech. Remarkably, 6 months of musical training thus 
suffices to significantly improve behaviour and to influence the 



 

development of neural processes as reflected in specific pattern 
of brain waves. These results reveal positive transfer from music 
to speech and highlight the influence of musical training. Finally, 
they demonstrate brain plasticity in showing that relatively short 
periods of training have strong consequences on the functional 
organization of the children’s brain (Moreno et al., 2008, p. 712).

Often if children receive formal musical training and learn an 
instrument, they must finance it individually by paying for lessons 
from music teachers in their school or from a private music 
teacher. These researchers argue that there are many benefits to the 
implementation of a formal school-based music training program for 
every child, starting in the preschool years. As well as enhancing brain 
plasticity and improving the functions and skills listed above, “an 
effective music training program in schools could reduce the negative 
influences of external noise… and better prepare a child for everyday 
listening challenges beyond the challenges that directly relate to 
music” (Kraus et al., 2010, p. 603).

Conclusions and further research
The sensitive preschool period is a time where every child is gathering 
information and experiences about themselves and others. Preschool 
children are learning how to relate, interact and learn. These years 
are vital in providing the framework on which a child builds future 
knowledge, skills and experience. Early childhood educators have a 
special responsibility to help every preschool child to build the best 
framework possible. Two key areas of particular interest are the way 
that science and music are incorporated into the preschool curriculum. 
Explicit and experienced teaching in these areas clearly benefits every 
preschool child.

This review has highlighted specific issues in the preschool classroom; 
how gender is constructed and what might constitute a quality 
preschool environment. Research connecting childhood temperament 
to achievement in school is of particular interest but it is important 
to remember that each child’s future is not fully determined by 
her temperament at preschool. Although particular trajectories are 
common, neuroscience has reinforced the plasticity of the brain 
and the potential ability of every child to shape her brain through 
experience and learning.

Further research is needed in early learning:

To understand how children develop and learn, researchers and 
educators (and parents!) need to work together to formulate 
key questions and to design research to answer them. Cognitive 
science done in the laboratory may be useful, but to be applied 
in learning environments (homes, day care centres, preschools, 
classrooms) the research must address those environments 
(Fischer, 2012, p. 131).

Research connecting neuroscience and education will be even more 
pertinent in the next few years. “It is time for research in education 
to become normal and pervasive so that learning and teaching can be 
firmly grounded in good research evidence” (Fischer, 2012, p. 133). 
This means that educators and researchers must work in collaboration 
so that “our children both start well and continue to grow in healthy 
ways as they develop into adulthood” (p. 136).

_______________________________________________________

References
Arlemalm-Hagser, E. (2010). Gender choreography and micro-

structures – early childhood professionals’ understanding of gender 
roles and gender patterns in outdoor play and learning. European 
Early Childhood Education Research Journal, 18(4), 515-525. doi: 
10.1080/1350293X.2010.525951

Bagiati, A., Ji, Y., Dobbs-Oates, J., Evangelou, D., & Liang, S. (2010). 
Talking about artifacts: Preschool children’s explorations with sketches, 

stories and tangible objects. Early Childhood Research & Practice, 
12(2).

Cuevas, K., Hubble, M., & Bell, M. (2012). Early childhood predictors 
of post-kindergarten executive function: Behaviour, parent report and 
psychophysiology. Early Education & Development, 23(1), 59-73. doi: 
10.1080/10409289.2011.611441

Dominguez, X., Vitiello, V., Maier, M., & Greenfield, D. (2010). A 
longitudinal examination of young children’s learning behaviour: child-
level and classroom-level predictors of change throughout the preschool 
year. School Psychology Review, 39(1), 29-47.

Essex, M., Klein, M., Slattery, M., Hill Goldsmith, H., & Kalin, N. 
(2010). Early risk factors and developmental pathways to chronic high 
inhibition and social anxiety disorder in adolescence. The American 
Journal of Psychiatry, 167(1), 40-46.

Fischer, K. (2012). Starting well: connecting research with practice in 
preschool learning. Early Education & Development, 23(1), 131-137. 
doi: 10.1080/10409289.2012.637877

Goble, P., Martin, C., Hanish, L., & Fabes, R. (2012). Children’s gender-
typed activity choices across preschool social contexts. Sex Roles. 
Published online May 30, 2012. doi: 10.1007/s11199-012-0176-9

Hyde, K., Lerch, J., Norton, A., Forgeard, M., Winner, E., Evans, A., 
& Schlaug, G. (2009). Musical training shapes structural brain 
development. Journal of Neuroscience, 29(10), 3019-3025. doi: 
10.1523/JNEUROSCI.5118-08.2009

Irby, B., & Brown. G. (Eds.). (2011). Gender and early learning 
environments. North Carolina: Information Age Publishing.

Kraus, N., & Chandrasekaran, B. (2010). Music training for the 
development of auditory skills. Nature Reviews Neuroscience, 11(8), 
599-605.

Marshall, P., & Comalli, C. (2012). Young children’s changing 
conceptualizations of brain function: Implications for teaching 
neuroscience in early elementary settings. Early Education & 
Development, 23(1), 4-23. doi: 10.1080/10409289.2011.616134

Mathewson, K., Miskovic, V., Cunningham, C., McHolm, A., Boyle, M., 
& Schmidt, L. (2012). Salivary cortisol, socioemotional functioning 
and academic performance in anxious and non-anxious children of 
elementary and middle school age. Early Education & Development, 
23(1), 74-95. doi: 10.1080/10409289.2012.626388

Matthews, J., Pontiz, C., & Morrison, F. (2009). Early gender differences 
in self-regulation and academic achievement. Journal of Educational 
Psychology, 101(3), 689-704. doi: 10.1037/a0014240

Mehta, C., & Strough, J. (2009). Sex segregation in friendships and 
normative contexts across the life span. Developmental Review, 29(3), 
201-220. doi: 10.1016/j.dr.2009.06.001

Moreno, S., Marques, C., Santos, A., Santos, M., Castro, S., & Besson, 
M. (2008). Musical training influences linguistic abilities in 8-year-old 
children: More evidence for brain plasticity. Cerebral Cortex, 19(3), 
712-723. doi: 10.1093/cercor/bhn120

Nayfeld, I., Brenneman, K., & Gelman, R. (2011). Science in the 
classroom: finding a balance between autonomous exploration and 
teacher0led instruction in preschool settings. Early Education & 
Development, 22(6), 970-988. doi: 10.1080/10409289.2010.507496

Pontiz, C., Rimm-Kaufman, S., Grimm, K., & Curby, T. (2009). 
Kindergarten classroom quality, behavioural engagement and reading 
achievement. School Psychology Review, 38(1), 102-120.

Sandberg, A., & Arlemalm-Hagser, E. (2011). The Swedish National 
Curriculum: Play and learning with fundamental values in focus. 
Australasian Journal of Early Childhood, 36(1), 44-50.

Tannock, M. (2011). Observing young children’s rough-and-tumble play. 
Australasian Journal of Early Childhood, 36(2), 13-20.

Twardosz, S. (2012). Effects of experience on the brain: the role of 
neuroscience in early development and education. Early Education & 
Development, 23(1), 96-119. doi: 10.1080/10409289.2011.613735

Tytler, R. (2010). Ways forward for Primary Science Education: a 
review commissioned by the Swedish National Agency for Education. 
Melbourne: Deakin University.

Vitiello, V., Moas, O., Henderson, H., Greenfield, D., & Munis, P. 
(2012). Goodness of fit between children and classrooms: Effects of 
child temperament and preschool classroom quality on achievement 
trajectories. Early Education & Development, 23(3), 302-322. doi: 
10.1080/10409289.2011.526415



 

Lydia Jade Turner is a psychotherapist and the Managing Director of 
BodyMatters Australasia. The Alliance asked Lydia to write this piece, 
which represents her views and the view of BodyMatters Australasia. 

Australia is currently facing a public health crisis. On one hand, 
approximately one-quarter of school-aged children are reported to be 
‘overweight’ or ‘obese.’ (1) On the other, the National Eating Disorders 
Collaboration (NEDC) reports eating disorders have increased two-fold 
over the past five years. (2) Working out how to foster resiliency against 
both extremes may feel daunting for many. While some are taught to put 
their children on diets, others are watching their daughter refuse to eat. 
Despite all the anti-obesity rhetoric and warnings about eating disorders, 
many are getting sicker. This paper argues for a paradigm shift away 
from a weight based approach to health, and makes the case for tighter 
regulation of the industries contributing to eating and dieting disorders 
in young people.

The effects of dieting and weight loss
Popular shows like The Biggest Loser suggest shaming and stigmatising 
‘obese’ individuals inspires health-giving behaviours. It is troubling 
that many adolescents and children are exposed to such programs, as 
‘weight-based stigma’ was recently identified as a shared risk factor 
for both ‘obesity’ and eating disorders, in a research summary prepared 
by the NEDC (3). While such shows encourage dieting for weight 
loss, a landmark study by Dr Dianne Neumark-Sztainer demonstrated 
that adolescent girls who engage in weight-control behaviours are 
significantly more likely to gain weight and be heavier than their non-
dieting peers five years later (4). 

A consistent finding was demonstrated in a study published in the 2003 
Journal of Paediatrics, which explored the relationship between dieting 
and weight change amongst ‘tweens’ and adolescents. Tracking 15,000 
participants, the research found those put on diets were significantly 
more likely to gain weight than those who were not (5). Paradoxically, 
dieting for weight loss appears to increase the likelihood of becoming 
‘obese.’ It is theorised this is due to our bodies adapting to famine 
periods over hundreds of thousands of years. It has only been a 
relatively short period of time that we have existed in a cultural mixing 
pot with the convenience of high calorific, nutritionally devoid foods 
and often sedentary lifestyles.

A study published in the New England Journal of Medicine (6) 
found the appetite stimulating hormone ghrelin actually increased by 
approximately twenty percent even one year after participants were put 
on a weight-loss diet. Leptin, which helps to suppress hunger and raise 
metabolic rate, was found at lower levels than expected. The appetite 
suppressing hormone peptide YY was also found at unusually low 
levels. It is not yet known how long these changes remain. The Basal 
Metabolic Rate (BMR) which controls the amount of energy expended 
for the body’s basic survival functions also reduces. In essence, for 
many, the body works against the efforts to lose weight. 

Those who engage in repeated cycles of dieting are significantly more 
likely to suffer from binge eating, as binge eating is the body’s survival 
response to deprivation (7). It overrides a person’s desire to restrict 
their intake to an uncomfortable level. Anorexia however presents an 
exception to this response, with emerging research showing it may 
be a brain disorder exacerbated by starvation, rather than a matter of 

unshakable willpower (8). For reasons not fully understood, the patient’s 
physiology does not ‘kick in’ to protect them from their desire to starve. 

Perhaps this explains why nearly fifty years of research have 
demonstrated that weight loss approaches fail approximately 95% of the 
population over the long term (9). While many can lose weight in the 
short term, research has yet to show a dieting approach that works for 
most over two to five years. In fact one in five obese Australians is now 
reported to have eating disorder symptoms, despite appearing to have 
ample fat stores (10, 11).

The US National Weight Control Registry provides some interesting 
insights into the lives of those who have maintained weight loss over the 
long term. The registry has enrolled over 6000 participants who have 
maintained an average weight loss of 15 kilograms for at least one year 
(12), and is often heralded as ‘evidence’ that weight loss maintenance is 
achievable for most. Yet a critique of the registry by Ikeda and her team 
of researchers as far back as 2005 found participants had to restructure 
their entire lives around food and weight, with many resorting to 
extreme measures to maintain their lost weight (13). 

It’s clear dieting for weight loss carries many unintended consequences. 
Some would argue that the solutions prescribed to combat ‘obesity’ are 
the same behaviours eating disorders clinicians are diagnosing in their 
patients. The focus needs to shift onto disordered eating which damages 
the health of people at any size.

The unintended consequences of dieting include: food and body 
preoccupation, weight cycling, distraction from other health goals, 
reduced self-esteem, eating disorders, weight stigmatisation and 
discrimination (14). Dieting has also been identified as the biggest 
predictor of an eating disorder (15), while weight cycling has been 
shown to be more harmful to health than maintaining a higher but steady 
weight (16, 17). For these reasons and more, focusing on weight loss as 
a goal is not recommended. 

Weight stigmatisation
Weight-based stigma occurs when size is the primary focus instead of 
health. It is linked to a reluctance to engage in physical activity, which 
perhaps is not so surprising when one considers that exercise typically 
takes place in a public space. Weight stigmatisation is particularly 
harmful for young people, for example one study found obese children 
to be 63% more likely to be bullied, regardless of socioeconomic 
factors, race, gender, or what type of school they attended (18). Bullies 
often engage in bullying behaviour not because their target is fat or has 
big ears, but because it makes them feel comparatively powerful. 

Instead of putting a child on a diet, the following factors are protective 
against an unhealthy lifestyle and eating disorders: fostering a positive 
body image, helping students find physical activities that they enjoy, 
modelling healthy behaviours, having students eat breakfast everyday, 
participating in regular and family meals, as well as fostering high self-
esteem (19). 

Anti-obesity messages
Anti-obesity messages are especially harmful to children. Public 
health messages must honour the principle of ‘first, do no harm.’ In a 
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key research document by Professor Jennifer O’Dea, it was identified 
that “health education for child obesity prevention may result in the 
iatrogenesis of inappropriate weight control techniques whereby the 
health education program generates unplanned, undesirable and health 
damaging effects such as starvation, vomiting, laxative abuse, diuretic 
and slimming pill usage, and cigarette smoking to suppress appetite and 
as a substitute for eating” (20). Children and adolescents are also more 
susceptible to distorting anti-obesity messages (21), for example, by 
thinking that if low-fat milk is a good option, then no-fat milk must be 
even better.

Given the high failure rate and unintended consequences that 
accompany weight loss goals, a global shift away from a weight-based 
approach to health is currently being explored. The health-centred 
paradigm, also known as Health At Every Size®, acknowledges that 
health-giving behaviours have been shown to mitigate many of the 
diseases typically associated with obesity (22). Its key principles include 
finding pleasurable physical activity, engaging in intuitive eating, and 
viewing health as a multi-dimensional, ongoing process including 
physical, intellectual, social, emotional, spiritual, and occupational 
aspects. We can feel good about ourselves for engaging in health-giving 
behaviours, instead of focussing on a certain number on the scales.

Negative media and industry practices
It is sometimes argued that parents are ultimately responsible for their 
child’s development of a healthy body image. While parents have 
some responsibility and can increase risk or resiliency, it is also the 
case that exposure to media images overwhelmingly contributes to 
increased risk of body dissatisfaction, which in turn is linked to eating 

and dieting disorders (23). A meta-analysis of seventy-seven carefully 
selected studies involving 15,000 participants showed that media images 
have more impact today on young people than they did in the nineties. 
Despite all the body image initiatives, ultimately media has greater 
impact (24). 

In an attempt to regulate the industries contributing to poor body 
image, Australia’s 2009 government initiatives saw the National 
Advisory Board for Body Image introduce a voluntary code of conduct. 
Unfortunately this led to minimal change. It’s clear our current 
approaches to reducing harmful messages in our community are failing. 

In contrast to Australia other countries have explored the possibility of 
legislative changes. For example in Spain there have been attempts to 
ban ‘cult of the body’ advertisements, which target dieting and plastic 
surgery products, before 10pm each night (25). France’s lower house 
of Parliament adopted a law in 2008, making it illegal for anyone, 
including magazines and advertisers, to incite ‘extreme thinness’ (26). 
Just a few months ago, the Israeli government passed a law banning the 
use of underweight models in advertising and on the catwalk (27). It’s 
time Australia adopts a less compromising stance towards media images 
and the beauty industries.

It’s not only the beauty industries that need to face tighter regulation. 
The food industry should also adopt more ethical marketing practices. 
Specific industry practices need to change, such as supplying toys 
with Happy Meals, advertising ‘fun’ foods during children’s television 
timeslots, and encouraging eating past fullness. Ultimately a shift in 
health paradigms and a fresh approach towards the relevant industries 
will be necessary if we want to see a healthier future for Australian girls. 

* Health At Every Size® is trademarked 
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“School-based nutrition education for children and adolescents is 
a very important issue today, as child growth, brain development, 
academic potential, and current and future 
health status all depend largely on the 
quality and quantity of food consumed” 
(O’Dea, 2010, p. 3). Nutrition education is 
also a significant tool in the prevention of 
childhood obesity and diabetes. However, 
it is essential to recognise that the “study 
of childhood obesity and its implications 
for child health in our communities should 
include a realistic assessment of body 
composition, overall health status, the risk 
of actually developing any illness, ethnicity 
and family background” (p. 6).

Body image is a considerable factor in 
health promotion because “it is known to 
interrelate with actual body weight, obesity, 
physical activity and disordered eating” (p. 
6). Body image concerns have been found 
to increase around puberty, particularly in 
girls. Therefore providing education about puberty and development 
during adolescence is a key role for those who work with young 
people; “adolescents need to learn that what is happening to their 
bodies is normal and expected” (p. 7). 

O’Dea examined cultural differences and socioeconomic factors 
which affect body image. In addition to these factors, “the most potent 
influence on self-concept is body weight, and this has a particularly 
negative influence on the self-concepts of females with the greater the 
perception of being overweight, the lower the body satisfaction and 
self-esteem among adolescents” (p. 9). 

Low participation rates in physical activity are particularly common 
in older Australian girls (p. 10). O’Dea found that the major barriers 

to girls participating in physical activity at school were: “a preference 
for other uses of their time; a dislike of changing in front of others, 
and body consciousness” (p. 11). Body image was a major influence in 
sport participation.

One conclusion from this research was that preventative approaches 
to these problems require careful, thoughtful community involvement 
strategies. O’Dea warned that some approaches would be culturally 
inappropriate and that it would be “a mistake to target any sort of 

weight loss or weight control message towards 
teenage girls, many of whom clearly already 
have a fear of fatness, an apparent body image 
problem and low self-esteem” (p. 12). A 
better health promotion approach is to engage 
children in physical activity for pleasure and 
remove the barriers to participating in sport. 
Programs for the prevention of obesity or 
eating disorder programs must tread very 
carefully so that body image issues are 
not enhanced and that disordered eating is 
not normalised. Healthy eating should be 
encouraged without the promotion of diets. 

Adolescent lifestyle and health behaviours 
are affected by a variety of factors, including 
the school they attend, their peers and family, 
and the media. Whole school policy changes 
which “promote a greater diversity in body 
shapes and a greater tolerance of individual 

differences” are “likely to increase participation in physical activity” 
(p. 13). Therefore “several facets of prevention need attention when 
focusing on school-based health promotion, nutrition education and 
body image improvement using a whole-school approach, including 
school curricula, school ethos, school policies and school–community 
links” (p. 4).
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