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Interventions and programmes to support the development of preschool Received 13 September 2022
children’s social and emotional skills are commonly used in early  Accepted 21 November 2022
childhood education and care (ECEC) settings. Research suggests the
physical and sensory ECEC environment can influence children’s social
and emotional development. The aim of this paper was to evaluate the
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effectiveness of physical and sensory ECEC environment interventions, environment; sensory; social
delivered by ECEC educators, to support children’s social and emotional competence; emotional
development. Relevant studies were identified through a systematic competence; child

search of PsycINFO, ERIC, Medline, and other sources; seven papers, development

published since 2000, were included in this review. The interventions
used in ECEC settings, include: nature-based programmes, playground
redevelopment, background music, indoor toy arrangement and
sensory cushions. The results show the effectiveness of physical and
sensory environment interventions is mixed, but shows promise. This
paper outlines recommendations for future research and practice,
including the need to further explore the characteristics of
supportive sensory ECEC environments.

Introduction

The preschool years are a critical period for children’s social and emotional development that can
shape a child’s developmental trajectory across the life course. Currently, one in five Australian chil-
dren are considered developmentally at risk or vulnerable at school entry, and this number is even
higher for children living in the lowest socioeconomic areas, very remote areas and Indigenous chil-
dren (Department of Education, Skills and Employment, 2022). If social and emotional skill develop-
ment is delayed in early childhood there can be a subsequent impact on behaviour (Bornstein, Hahn,
& Haynes, 2010) and academic outcomes in adolescence (Washbrook, Propper, & Sayal, 2013), and
lifelong effects on an individual's mental health, education status, employment opportunities
(Jones, Greenberg, & Crowley, 2015), physical health and vocational success (Moffitt et al., 2011)
in adulthood. Consequently, there is a need for effective strategies to support social and emotional
development in early childhood.
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Early childhood education and care (ECEC) provides a means of engaging with children and their
families in the preschool years. In Organisation for Economic Co-operation and Development (OECD)
countries, 96% of children attend ECEC (OECD, 2022), and the average time children spend in centre-
based childcare varies from 15 h or more per week in Australia (Australian Bureau of Statistics, 2022)
to 21 h per week in the United States (National Center for Education Statistics, 2016). Therefore, the
ECEC sector plays a significant role in supporting children’s development. As a result, social and
emotional learning (SEL) programmes are a keen focus for the sector and provide an effective
means of supporting children’s social and emotional functioning in the preschool years (Blewitt
et al,, 2018; Sabey, Charlton, Pyle, Lignugaris-Kraft, & Ross, 2017).

More recently, the early childhood literature has highlighted a link between the physical ECEC
environment and children’s social and emotional development outcomes (Berti, Cigala, & Sharmahd,
2019; van Liempd, Oudgenoeg - Paz, & Leseman, 2020). The physical environment is characterized
by the objects and materials that make up the learning environment. In Australia, the important role
that high-quality physical environments play in children’s development is acknowledged in the
National Quality Framework that ECEC services are regulated against (Australian Children’s Education
and Care Quality Authority, 2022). Similarly, the regulatory authority for the early childhood sector in
Singapore provides physical environment recommendations (Early Child Development Agency,
2020). Moreover, physical environment quality is captured through measures such as the Early Child-
hood Environment Rating Scale (ECERS-R) (Brunsek et al., 2017). The positive developmental benefits
provided by nature-based education environments and programmes have been well documented
(Dankiw, Tsiros, Baldock, & Kumar, 2020). At a community level, researchers have focused on the
association between the neighbourhood-built environment and child development to inform
urban design and optimize children’s health and development outcomes (Villanueva et al., 2016).
Hence, there is a growing body of literature that suggests the physical environment can support chil-
dren’s social and emotional functioning.

Children interact with the physical education environment and interpret it through the senses.
The eight sensory systems include: visual, auditory, olfactory, gustatory, tactile, vestibular, proprio-
ceptive and interoception (STAR Institute, 2022). Sensory stimuli from the environment is integrated
in the central nervous system to form perception and behaviour (Ayres, 2005). A systematic review of
hospital settings has combined physical and sensory environment factors, highlighting that sensory
stimuli is a by-product of the physical environment (Bayramzadeh, Ahmadpour, & Aghaei, 2021).
Hence, considering both physical and sensory environment factors together gives a comprehensive
assessment of a child’s education environment. The sensory environment is defined as any aspect of
the ECEC setting that can be heard, seen, touched or smelt; including the visual layout of the class-
room; noise, sounds or auditory input; sensory play materials, such as sand and playdough; smell,
classroom chaos, nature play, furnishings and environment zones. The aforementioned sensory
environment definition is adapted from Drahota et al. (2012) that evaluated the effectiveness of
sensory environment interventions in hospital settings on adult’s health related outcomes.

Children integrate multiple sensory domains to process information from their surrounding
environment through various cognitive processes (Miller, Nielsen, Schoen, & Brett-Green, 2009).
Highly chaotic, noisy and crowded ECEC environments negatively affect child behaviour (Wachs,
Gurkas, & Kontos, 2004) and educator’'s emotional responsiveness and teaching strategies (Jeon,
Hur, & Buettner, 2016). Furthermore, a child’s learning and development is enhanced when pre-
school teachers are aware of the child’s individual learning style and unique sensory behaviours
(Lersilp, Putthinoi, & Chaimaha, 2021). Elementary school children tend to preference, and are
more sensitive to, a particular sensory pathway (such as auditory, visual or kinaesthetic input),
and this has implications for the way children learn, receive new information and interact with
the school environment (Mahdjoubi & Akplotsyi, 2012). Multiple theoretical models have focused
on the influence the physical and sensory environment has on children’s development and behav-
iour. The Theory of Affordance proposes that the environment is perceived through the senses and
this guides action and behaviour in a continual and reciprocal fashion (Gibson, 2014). Optimal
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Stimulation Hypothesis posits an inverted — U shaped relationship between the level of stimulation
and behaviour or development; development is enhanced when an individual is exposed to an
optimal level of stimulation (Wachs, 1977). Thus, given the behavioural and developmental impli-
cations, the sensory experiences a child is exposed to in the education environment needs to be
thoroughly considered.

Fostering children’s social and emotional skill growth is complex and multifaceted. The socioeco-
logical approach highlights the interplay between the many environmental and social factors that
contribute to child development (Bronfenbrenner & Morris, 2006). A child’s early social environment
and caregiver relationships are pivotal in the development of self-regulation skills; regulation relies
on others in the early years and lays the foundation for the development of one’s own self-regulation
skills (Sameroff, 2010). Parents and families play a fundamental role in children’s early socialization
experiences, and with many children attending ECEC (OECD, 2022), early childhood educators also
contribute to the development of children’s social and emotional competences through everyday
interactions and positive emotional responsiveness (Denham, Bassett, & Zinsser, 2012). Currently,
pre-service training does not always prepare educators with the skills needed to adequately
address children’s challenging behaviour (Hemmeter, Santos, & Ostrosky, 2008), and this can
remain an issue for experienced educators (Quesenberry, Hemmeter, Ostrosky, & Hamann, 2014).
The ECEC sector have placed a significant focus on SEL programmes to support children’s social
and emotional competency. However, there remains a need to broaden our focus, and also consider
the implications a child’s immediate physical and sensory environment can have on their acquisition
of social and emotional skills.

To our knowledge, no systematic review has explored the ECEC interventions, programmes or
experimental conditions that specifically focus on an aspect of the physical and/or sensory environ-
ment to support children’s social and emotional development. Therefore, the overall aim of this
study was to evaluate the success of physical and sensory ECEC environment interventions delivered
by ECEC educators to support children’s social and emotional development. The specific research
questions that informed this review were:

(1) What type of physical or sensory environment interventions have been evaluated in ECEC
settings?

(2) What measures have been used to capture children’s social and emotional development
subdomains?

(3) Are physical or sensory ECEC environment interventions effective in supporting children’s social
and emotional development?

(4) What recommendations can be made for future research and practice?

Method
Eligibility criteria

Interventions were included if they altered or modified any aspect of the physical or sensory ECEC
environment (such as: sensory play, sensory play materials, noise, visual displays, outdoors, room
design or redevelopment), and were published in English. To ensure current interventions were
reviewed, eligible studies were published since the year 2000. The full list of inclusion and exclusion
criteria is reported in Table 1.

Search strategy

The systematic literature search and the study selection process was preformed according to the Pre-
ferred Recording for Systematic Reviews and Meta-Analysis (PRISMA) guidelines (Page et al.,, 2021).
The systematic review protocol was registered on PROSPERO (registration number:
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Table 1. Eligibility criteria

Inclusion Exclusion

Population Children aged 3-6 years in a mainstream ECEC service.  Children under the age of 3 years
This may include children with a formal diagnosis of
a neurodevelopmental disorder (e.g. ASD, ADHD,
global development delay), development or
communication delay or other mental health
disorder who attended inclusive ECEC services.

Intervention An intervention that specifically states it focuses on an  An intervention that specifically targets children with
aspect of the physical or sensory ECEC environment, a neurodevelopmental disorder, developmental
including any of the following: outdoors, sensory delay or other mental health condition; an
play, sensory play materials, visual displays, room intervention that is delivered solely by a third party
design or redevelopment, noise, music; intervention where ECEC educators or professional staff are not
delivery involves ECEC educators; the intervention is involved in anyway

delivered to all children attending the ECEC setting

Eligible study Experimental and quasi experimental study designs,  Qualitative studies

designs including randomized controlled trials, non-

randomized controlled trials and single group pre-
post intervention studies

Comparator No limits on comparison or control groups; studies
that include no intervention or active control group
will be included

Outcomes Any measure that captures children’s social and
emotional development, including social
competence, emotional competence, behaviour or
self-regulation

Setting Centre-based, mainstream, inclusive ECEC centre, Intervention takes place off site or outside the main
including kindergarten, preschool, nursery school, learning centre; family day care
day care services; intervention takes place in the
ECEC centre

CRD42022299825). In September 2021, a systematic search of electronic databases was conducted
using: Medline, Educational Resources Information Centre (ERIC) and PsycINFO. The comprehensive
search strategy used for this review is featured in the supplementary information.

Selection process

Across the three databases, a total of 2799 papers were returned once duplicates were removed. The
title and abstract of a random 10% sample of papers were reviewed by two authors (AT and CB)
against the inclusion and exclusion criteria. There was a 98.3% agreement between authors, with
100% agreement after discussion. After the title and abstract of the remaining papers were reviewed,
a total of 198 papers were read in full. From here, 194 papers were excluded for various reasons
reported in Figure 1. There were four remaining papers that met the inclusion criteria. Three
papers were found by forward and backward citation searching and going through the search
results of another review by the same authors; to make a total of 7 studies included in this review.

Quality assessment

The Effective Public Health Practice Project (EPHPP) was used to assess the methodological quality of
the included studies (Effective Public Health Practice Project, n.d.). This tool was developed to assess
the quality of quantitative studies. Two studies included in this review had a mixed methods study
design (Agostini, Minelli, & Mandolesi, 2018; Brussoni, Ishikawa, Brunelle, & Herrington, 2017). Given
that we were only interested in the quantitative aspect of the studies, the EPHPP was used to assess
the methodological quality of these papers. The EPHPP is a list of eight items, including selection
bias, study design, confounders, blinding, data collection methods, withdrawals and drop-outs, inter-
vention integrity and analysis. The rating given to each item was combined to give a global rating of
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Figure 1. PRISMA flow diagram (Page et al., 2021).

strong, moderate or weak for each study. Two authors (AT and YS) appraised 29% of the included
studies and any discrepancies were discussed; the remaining papers were evaluated independently.
The overall quality assessment for each study is reported in the last column of Table 2.

Results
Study selection

The selection of included studies is presented in Figure 1. One paper was excluded as the interven-
tion was delivered in a different room separate to the ECEC classroom (Saarikallio, Tervaniemi, Yrtti, &
Huotilainen, 2019); 64 studies were excluded from the database search because they did not include
a physical or sensory environment intervention delivered to all children, five of these studies were
movement-based interventions (Burkart, Roberts, Davidson, & Alhassan, 2018; Duman & Ozkur,
2019; Keown, Franke, & Triggs, 2020; Urena, Fernandez, Cardenas, Madinabeitia, & Alarcon, 2020;
Webster, Wadsworth, & Robinson, 2015) and four were mindfulness interventions (Lee et al., 2020;
Moreno-Gomez & Cejudo, 2019; Razza, Bergen-Cico, & Raymond, 2015; Viglas & Perlman, 2018).
Movement and mindfulness interventions may include sensory components in the form of proprio-
ception and interoception, respectively. However, these studies were excluded as their respective
authors did not discuss the sensory modalities that may be associated with the intervention, there-
fore, inclusion on these grounds would involve inference that may not be the intention of the orig-
inal study.

Study characteristics

Table 2 includes a summary of the details of each study included in this review. Four included studies
were from the United States (Cordiano et al., 2019; Love & Burns, 2006; Morrier, McGee, & Daly, 2009;
Seifert & Metz, 2017), one from Canada (Brussoni et al., 2017), one from Italy (Agostini et al., 2018),
and one from Romania (Jucan & Simion, 2015). A total number of 248 children were included across
the seven studies. Five studies relied on a quasi-experimental study design (Cordiano et al., 2019;
Jucan & Simion, 2015; Love & Burns, 2006; Morrier et al., 2009; Seifert & Metz, 2017), two of these



Table 2. Summary of results.

First Design Main intervention
author Sample Physical/sensory environment Main outcome measures Main findings Study
Year Setting intervention Social and emotional development Social and emotional quality
Country Main study aims Intervention length Control outcome measure development findings (EPHPP)
Agostini To explore teachers’ perceptions Design: mixed methods study Outdoor education kindergarten with Kuno Beller Developmental Tables Children in the OE group showed Moderate
2018 and ratings of children’s (two group, pre and post- teachers that had undertaken (quantitative measure) includes 8 significantly higher mean scores at T1
Italy developmental trajectories over  test) intensive training in Outdoor developmental areas Domain of Body and T2 compared to the Traditional
2 school years in two different  Sample: 20 teachers, Education Approach Function, Awareness of the Group in the following
kindergarten settings evaluating 93 children aged Traditional kindergarten Surrounding Environment, Social and  developmental areas: Domain of
3-5 (M =46.95 months, SD Emotional Development, Play, Body Function [F(1, 91)=6.99, p =
=6.73) Language, Cognitive Development, 0.010], Play [F(1,91)=18.27, p=
Setting: traditional Gross and Fine Motor Skills. 0.000], Language [F(1, 91) =19.15, p
kindergarten; outdoor Outdoor Activities/Trips Diary =0.000], Cognitive Development [F
education (OE) kindergarten. (qualitative data instrument) (1, 91) = 32.23, p = 0.000], Fine Motor
Intervention Length: 2 years Skills [F(1, 91) = 16.49, p = 0.000],
Social and Emotional Development [F
(1, 91) = 14.83, p = 0.000].
Children in the OE group showed
significantly higher mean scores at T1
only compared to the Traditional
Group in the following
developmental areas: Awareness of
Surrounding Environment [F (1, 90)
=8.98, p=0.004] and Gross Motor
Skills [F (1, 90) = 5.49, p =0.021]
Brussoni To investigate the effects of the  Design: mixed methods study Seven C's design intervention to Qualitative: Play sessions (Video & Seven Cs score: Centre A increased from  Strong
2017 Seven Cs design intervention in  (one group, pre and post-test ~ promote access to nature and risky ~ Spatial behavioural maps) 44 to0 97; Centre B increased from 35
Canada childcare centres on children’s design) outdoor play opportunities Quantitative: accelerometers; seven Cs  to 125.
play, social behaviours, mental Sample: 48 children, 2-5 years Nature based outdoor design rating; Play observations video coding; Accelerometers: decrease in physical
health and physical activity (M = 4.28 years, SD =0.63) intervention Questionnaires: Children’s sociometric ~ activity from T1 to T2 (M decrease =
Setting: 2 childcare centres No control status, Strengths and Difficulties 1.32 min, SE=0.37, p < 0.001).
Intervention Length: 2 weeks Questionnaire (SDQ), Preschool Social Play observations — Unadjusted
Behaviour Scale -Teacher Form (PSBS-  intervention effects:
7). Play with natural materials: OR = 43.20,

95% Cl=12.40-188.80, p < 0.001.
Antisocial behaviour: OR = 0.54, 95% Cl
=0.00-0.02, P < 0.05; Teacher-child

interaction: OR = 0.40 95% Cl =0.23-
0.72, P < 0.01; Solitary play, Channel
surfing, Gender-segregated play, Risky
play, Prosocial behaviour and Lack of
engagement in play: no significant
increase from T1 to T2.

SDQ peer problems scale: Wilcoxon
signed rank tests for paired samples

IV LIINATEWYLY (=) 9



Cordiano To compare if a traditional and ~ Design: quasi-experimental

2019 nature based pre-primary study; longitudinal cohort their day outdoors in the forest.
United programme in the same school  study (two group pre and  Nature-based education
States can equally prepare children for  post) Traditional pre-primary programme
kindergarten Sample: 26 pre-primary
children
Setting: pre-primary division of
an independent school; 12
children in the nature-based
programme and 14 children
in the traditional programme
Intervention Length: school
year
Jucan  To establish a link between the  Design: quasi experimental Preschool children participated in a
2015 development of preschool study; cohort (one group, pre  series of learning activities that were
Romania  children’s social and emotional  and post-test) accompanied by music listening for
skills and music listening while Sample: 21 preschool children 30 min every day for a series of five
undertaking specific Setting: 1 Romanian weeks
educational activities kindergarten No control
Intervention Length: 5 weeks
Love To examine how carefully selected Design: quasi experimental One teacher facilitated play in the
2006 music might facilitate children’s  study; observational study block area that was set up with
United social constructive and with three different blocks, toy and props. A video
States sociodramatic play by experimental conditions camera recorded play for

Nature-based: children spent 90% of Teacher and parent rated measure:

Pretend play rating;

Teacher rated measure: Kindergarten
readiness measure.

Student rated measured: Children’s
Attitudes Toward School (CATS);
Children’s Attitudes Toward Nature
(CATN).

Teacher and parent rated measures: Penn
Interactive Peer Play Scale (PIPPS);
Preschool and Kindergarten Behaviour
Scales, Second Edition (PKBS-2).

‘YES, YOU CANY' rating scale measures:
trust, perseverance, organization,
understanding, emotional strength;
measured at pre and post intervention

Video recording was analysed in 3-
minute time intervals to record the
number of occurrences for each of the
following: movement into and out of

showed a decrease from T1 to T2
(Median T1=23,T2=2.0; z=-2.10,
p =0.036).

PSBS depression score decreased from T1
to T2 (Median T1=6.0, T2=3.0; z=
—2.24, p=0.03).

Pretend play and kindergarten
readiness (teacher composite)
showed effect of school was not
significant

Nature appreciation and school
enjoyment (child results): the main
effect of schools was not significant.

PIPPS (teacher composite scores): play
interaction: the effect of school was
not significant. Play distribution: the
outdoor group showed higher levels
across time points (p <.001). Play
disconnection: The effect of school was
significant (p <.01).

PKBS-2 (teacher composite): social skills:
effect of school was not significant;
problem behaviours: The effect of
school was significant, the outdoor
group showed higher levels of problem
behaviours (p <.05)

Trust: pre-test M = 1.92, post-test M =
2.46, post-test score was ‘greatly
strengthened’ for 4.76% of children.

Perseverance: pre-test M = 1.92, post-test
M = 2.48, post-test score was ‘greatly
strengthened’ for 4.76% of children.

Organization: pre-test M = 1.92, post-test
M = 2.54, post-test score was ‘greatly
strengthened’ for 8.34% of children.

Understanding: pre-test M = 1.92, post-
test M = 2.33, post-test score was
‘greatly strengthened’ for 6.67% of
children.

Emotional strength: pre-test M = 1.90,
post-test M = 2.57, post-test score was
‘greatly strengthened’ for 9.52% of
children

Movement into and out of the block
area for no, slower and faster music
conditions F (2, 21) =4.52, p <.05 (M
=1.70, 1.34, 1.25, SD =0.35, 0.22,

Strong

Moderate

Strong

(Continued)
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Table 2. Continued.

First Design Main intervention
author Sample Physical/sensory environment Main outcome measures Main findings Study
Year Setting intervention Social and emotional development Social and emotional quality
Country Main study aims Intervention length Control outcome measure development findings (EPHPP)
influencing cognitive Sample: 20 children (10 male,  approximately 1 h per day. the block area, social group play, 0.33)
performance, attention, and 10 female), mean age =49.4  Orchestral and acoustic piano music ~ dramatic play themes Social group play: more intervals of
engagement months (range = 38-61 was carefully selected for rhythm social play between dyads with slower
months) and tempo. For 8 days each slower music played than when no music
Setting: 1 private university tempo, faster tempo and no music played F (2, 21) = 4.41, p <.05. No
nursery school was played difference between faster and slower
Intervention Length: 5 weeks, No control music. Mean duration of dyad play in
24 observation days the block area for faster music (M =
32.61, SD = 14.19), slower music (M =
37.86 min, SD = 8.31 min) no music
(M =22.50, SD=7.68).
Dramatic play was only observed on 9
out of 24 days, no statistical analysis
Morrier To examine how various Design: quasi experimental Three experimental conditions: Positive social behaviours: sharing, Positive social behaviours (interactions, ~ Strong
2009 environmental arrangements study; observational study conventional classroom package; cooperative play, child interactions, cooperative play, sharing) were
United effect social behaviours in an with three different systematic materials package, initiations to teachers. significantly higher during the
States inclusive preschool experimental conditions including sensory and logistical Negative social behaviours: negative enhanced materials package than the
Sample: 15 children, aged 3-6  considerations; enhanced materials  affect, disputes over toy possession, conventional materials package (P <
years, (M =4 years, 4 package with frequent item tattling, verbal hostility, physical 0.01).
months), 7 children with rotation. aggression. Enhanced materials package was
autism, 8 typically associated with significantly more
developing children initiations to teachers than the
Setting: Inclusive preschool conventional materials package (P <
Intervention Length: 5 weeks 0.01).
Mean frequency of negative social
behaviours was highest during the
conventional materials package and
lowest during the systematic or
enhanced materials package.
Seifert To test the effect of inflatable Design: quasi experimental Wiggles cushions used at circle time Child Behaviour Rating Scale, five Engagement: between subject effect F Strong
2017 wiggle cushions during circle study; cohort study (two in two preschool classrooms in subscales included: Affect, Attention,  (5,19) = 0.296, p = 0.208, within-
United time on children’s engagement.  group pre and post-test) one-week phases (one week Involvement-Distractibility, Joint subject effect F (15,9) =6.719, p
States Sample: 4 preschool without wiggle cushions, one week  Attention, and Persistence. =.003;

classrooms; 25 participants
Setting: Independent Nursery
School
Intervention Length: 4 weeks

with cushions, alternating for 4
weeks).

Wiggle cushions used on the floor
during circle time

Two control classrooms using their
usual seating throughout the
study.

Affect: the child’s general emotional
state; Joint attention: child initiated

adult interactions

Within-subject effect subscales:

Attention: F =5.824, p =0.002;
Involvement-distractibility F = 1.580,
p =0.208; Persistence: F=3.394, p =
0.026

Affect: F=1.207, P=0.319; Joint
attention: F = 1.687, p = 0.186.

IV LINATEWYLY () 8
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studies included a control group (Cordiano et al., 2019; Seifert & Metz, 2017), and three were single
group studies without a control group (Jucan & Simion, 2015; Love & Burns, 2006; Morrier et al.,
2009). Two studies used a mixed methods study design (Agostini et al., 2018; Brussoni et al., 2017).

Overall, the methodological quality of the included studies was strong (Table 2). Five studies had
a strong global quality rating (Brussoni et al., 2017; Cordiano et al., 2019; Love & Burns, 2006; Morrier
et al., 2009; Seifert & Metz, 2017). Jucan and Simion (2015) recorded a moderate quality rating due to
a weak data collection methods rating as the reliability and validity of the outcome measurement
tool was not reported. Agostini et al. (2018) also recorded a moderate quality rating due to the with-
drawal and drop-out category; the teachers evaluated 230 child participants on four occasions over
the duration of the study. There was a total sample of 93 children at the end of the study with com-
plete evaluations; the withdrawal rate of 60% yielded a moderate quality rating.

What type of physical or sensory environment interventions have been evaluated in ECEC
settings?

Three studies evaluated outdoor physical environment interventions. Two studies compared chil-
dren’s developmental outcomes in a traditional preschool and a nature-based preschool setting
(Agostini et al., 2018; Cordiano et al., 2019). One study involved children in the nature-based pro-
gramme spending 90% of their day outside in all weather conditions (Cordiano et al., 2019), and
the other study included an outdoor education kindergarten where the teachers were trained in
outdoor education, and outdoor activities were embedded in the daily routine (Agostini et al.,
2018). A third study assessed child development outcomes at pre and post implementation of a play-
ground redevelopment in two early childhood centres (Brussoni et al.,, 2017). This study used the
Seven C's design intervention to guide the playground redevelopment and enhance the child’s
access to natural and risky play affordances (Brussoni et al., 2017).

One intervention focused on the indoor physical environment (Morrier et al., 2009) to determine if
three different environmental toy arrangements affected the social behaviour of children with and
without autism in an inclusive preschool over a five-week period. The three experimental toy con-
ditions in the free play area were as follows: (1) Conventional Materials Package, included 20 cultu-
rally and developmentally appropriate toys most frequently recommended by a survey of preschool
teachers; (2) Systematic Materials Package, involved weekly rotation of half the toys in the free play
area with consideration for children’s sensory needs and toy preferences, and hobby boxes that were
made up of toys, based on children’s interest from previous observations, to encourage engage-
ment; and (3) the Enhanced Materials Package was the same as the Systematic Materials Package,
however, the toys were rotated twice weekly (Morrier et al., 2009). The number of toys available
in the classroom remained constant in all three conditions.

Three studies evaluated sensory environment interventions (Jucan & Simion, 2015; Love & Burns,
2006; Seifert & Metz, 2017). One study evaluated the effectiveness of inflatable wiggle cushions
during circle time on children’s engagement. The cushions offered vestibular input, deep pressure,
and the small nubs on one side of the cushion offered additional tactile input (Seifert & Metz, 2017).
In Love and Burns (2006), children’s social play interactions in the block area of the nursery school
room were observed during three different background music conditions: fast tempo, slow tempo
and a no music condition. In another study, children participated in learning activities that were
accompanied by background music (Jucan & Simion, 2015).

What measures have been used to capture children’s social and emotional development
subdomains?

The seven included studies use a variety of outcome measurement tools, including observations,
scales and questionnaires or a combination of both (Table 2.) The interrater reliability was reported
for the studies that coded observational data (Brussoni et al., 2017; Love & Burns, 2006; Morrier et al.,
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2009). The scales and questionnaires used in the included studies were child measurement tools
(Agostini et al., 2018; Brussoni et al., 2017; Cordiano et al,, 2019; Jucan & Simion, 2015; Seifert &
Metz, 2017). Social competence was the most commonly reported social and emotional develop-
ment domain and behavioural self-regulation was only reported in one study (Seifert & Metz,
2017) (Table 3). No two studies used the same outcome measurement tool owing to the substantial
number of tools avaliable to quantify children’s social and emotional development.

Are physical or sensory ECEC environment interventions effective in supporting children’s
social and emotional development?

Three studies reported on the effectiveness of outdoor environment interventions (Agostini et al.,
2018; Brussoni et al., 2017; Cordiano et al., 2019). A high-quality study found that after an outdoor
playground redevelopment to enhance natural and risky play opportunities, there was a significant
decrease in peer problems and depression symptoms (Brussoni et al., 2017). In the two childcare
centres that received the intervention, children’s antisocial behaviour decreased, but the effect
was larger in the centre where children displayed greater levels of antisocial behaviour prior to
the intervention. Moreover, when an outdoor preschool programme, led by teachers that had under-
taken outdoor education training, was compared to a traditional preschool programme, in which
teachers had similar years of traditional education experience, the children in the outdoor pro-
gramme showed significantly higher overall social and emotional development scores than the chil-
dren in the traditional group at the beginning of the study. However, by the end of the two year
study the children showed similar levels of teacher rated social and emotional development (Agos-
tini et al., 2018). In contrast, another study that compared a nature-based preschool programme and
a traditional preschool programme found that in the nature-based group there was significantly
higher levels of play disruption and disconnection measured by teachers with the same instrument
at the beginning, middle and end of the school year (Cordiano et al., 2019). Furthermore, teacher-
rated problem behaviours, measured at the beginning and end of the study, with a 76-item behav-
iour scale, were significantly higher in the outdoor group (Cordiano et al., 2019). While there were
higher rates of challenging behaviour in the nature-based group, the rates were still within the
normal range. In this study the traditional and nature-based preschool group finished the year
with equal levels of social and emotional functioning and preparedness for kindergarten (Cordiano
et al., 2019). The following methodological factors may have contributed to the seemingly opposing
findings reported in these studies: (1) parents self-selected the type of preschool programme their
children attend, leading to the potential for selection bias as differences between groups may exist
(Agostini et al., 2018; Cordiano et al.,, 2019); (2) children’s development measures were not assessed
at baseline due to study constraints, and it is not possible to establish if there were any pre-existing
differences between preschool groups (Agostini et al., 2018); (3) in one study, there were higher rates
of challenging behaviours in the nature-based group, however, the authors described the traditional
kindergarten as exceptionally high quality, therefore it may not have acted as a true control group
(Cordiano et al., 2019); (4) the teachers running the outdoor programme in one study had undergone
specific outdoor education training (Agostini et al., 2018); whereas, Cordiano et al. (2019) evaluated a

Table 3. Social and emotional development domains captured.

Study (First Overall social & emotional Social Emotional Behavioural self-

author) development competence competence regulation Behaviour
Agostini X

Brussoni X X X
Cordiano X X
Jucan X

Love X

Morrier X

Seifert X X X
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new outdoor programme, and additional teacher training was not reported, and this may influence
the disruptive and challenging behaviours reported in the nature based group. Hence, when inter-
preting the results of these studies, the individual study designs need to be considered.

In Morrier et al. (2009), children who participated in the Enhanced Material Package condition
showed significantly higher levels of positive social behaviours compared to the Systematic and Con-
ventional Materials Package conditions. Overall, the frequency of negative social behaviours was
lower in the Systematic and Enhanced Materials Package arrangements compared to the Conven-
tional Materials Package condition.

Three sensory interventions were shown to be effective in supporting children’s social and
emotional development (Jucan & Simion, 2015; Love & Burns, 2006; Seifert & Metz, 2017). There
was no significant difference in engagement during circle time between the wiggle cushion class-
room and the control classroom (Seifert & Metz, 2017). However, there was a statistically significant
effect within the experimental group, over the course of the 4-week study, in overall engagement
scores. In contrast, the control group showed no significant change over the duration of the
study. Furthermore, over the course of five weeks, background music was effective in supporting
children’s social and emotional skill development and social play (Jucan & Simion, 2015; Love &
Burns, 2006). In Love and Burns (2006) play observations took place in a block area that had been
modified to include additional play materials with an educator present to facilitate play activities,
and when slower tempo background music played there were more intervals of social play than
when no background music played; however, no difference was found between the faster and
slower tempo music condition (Love & Burns, 2006). Additionally, in a moderate quality study, back-
ground music supported social and emotional skill development in a single group pre and post study
design (Jucan & Simion, 2015).

Discussion

This review focused on educator implemented physical and sensory environment interventions for
all children attending ECEC services. The findings suggest the physical and sensory environment sup-
ported children’s wellbeing across multiple social and emotional development domains, however,
the results were mixed. The included studies focused predominantly on social competence and
only one study measured children’s behavioural self-regulation. There is a need to further evaluate
environmental interventions, programmes or tools that educators can use to support all social and
emotional development domains.

There were only seven studies that evaluated physical and sensory environment interventions
that targeted all children attending ECEC services, implemented by educators, that emerged from
this systematic search. The paucity of research on this topic suggests there is a need to expand
our understanding of environmental interventions in the early years sector. There is a large body
of evidence that has evaluated the sensory environment in other settings, such as hospitals
(Drahota et al., 2012) and dentistry services (Cermak et al., 2015). In addition, there are also many
examples of sensory spaces being routinely used in other populations to address behaviour,
social skills and general wellbeing (Cameron et al., 2020). Sensory environment interventions for chil-
dren and youth with behavioural problems (Wan Yunus, Liu, Bissett, & Penkala, 2015), and sensory
integration difficulties, including autism spectrum disorder (autism) (Bodison & Parham, 2018;
Dargue, Adams, & Simpson, 2022) have been thoroughly considered. Sensory interventions are rou-
tinely used in elementary schools for children with autism (Case-Smith, Weaver, & Fristad, 2015;
Dargue et al., 2022). However, the average age a child is diagnosed with autism is five years (van
't Hof et al., 2020), and the age of school entry in Australia is commonly five years (OECD, 2020).
Therefore, ECEC settings differ to schools, in that children with autism are less likely to have a
formal diagnosis in the preschool years, so there is an enhanced need for universal sensory environ-
ment interventions, strategies and awareness that support all children; particularly those that are
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more sensitive to sensory stimuli, such as children with a neurodevelopmental disorder, sensory inte-
gration difficulties, sensory processing challenges and sensory processing sensitivity.

It would be beneficial to evaluate the sensory interventions that are commonly used in the ECEC
sector, such as sensory play materials, music, visual displays, and sensory play spaces or zones. There
are many dimensions that make up the child’s sensory experience, including sound, sight, smell,
touch, movement and interoception. Preschool based movement programmes have been shown
to improve children’s self-regulation and behaviour (Burkart et al., 2018; Duman & Ozkur, 2019;
Keown et al., 2020; Urena et al., 2020; Webster et al., 2015), and the interoception sense can be cap-
tured in some aspects of mindfulness programmes such as full body scanning and breathing exer-
cises. However, the comprehensive search that was undertaken for this review did not find any
studies that referenced the sensory aspects of movement or mindfulness programmes. Highlighting
that while the sensory environment may be routinely integrated into practice, there are currently
limited sensory ECEC environment interventions, implemented by educators, that are documented
and evaluated in peer reviewed literature.

There is an opportunity to build and evaluate a multi-faceted ECEC physical and sensory environ-
ment intervention and best practice framework. Educators and children are co-contributors in the
ECEC space; there is evidence to suggest educator wellbeing is affected by physical education
environment conditions (Kwon et al, 2021) and environmental chaos (Jeon et al, 2016) - a
sensory environment factor. In addition, a change in physical environment layout can give children
different opportunities for play and encourage social interaction (Brussoni et al., 2017; Morrier et al.,
2009). Careful consideration of ECEC environments is needed to ensure the play activities that
emerge from the environmental conditions are aligned with early childhood pedagogy and curricu-
lum. Hence, the involvement of educators in all facets of ECEC service set-up and design is vital.
Future research is encouraged to include the perspectives of educators to inform the development
of a physical and sensory environment intervention for the ECEC sector.

Two outdoor environment programmes reviewed here had a mixed influence on children’s social
and emotional growth (Agostini et al., 2018; Cordiano et al., 2019); however, Johnstone et al. (2022)’s
systematic review that looked specifically at nature-based ECEC, showed an overall positive associ-
ation with children’s social and emotional development. Despite this, wavers for outdoor play space
requirements have been granted, commonly in CBD areas, to allow the development of ECEC ser-
vices with limited access to the outdoor environment or imitation natural elements (Morrissey &
Moore, 2021). The current disparity between outdoor ECEC environment research and current prac-
tice is a necessary consideration for ECEC policy makers, regulators and a direction for future
research.

Limitations

A limitation of this paper is that the low number of included studies, participants and methodologies
makes it difficult to draw firm conclusions on the effectiveness of physical and sensory environment
programmes. It is, however, reflective of the current body of literature on this topic to date. High-
lighting that this is a new and emerging field of research for the ECEC sector, and further consider-
ation of the ECEC environment is needed. Furthermore, this review was particularly interested in
interventions that were delivered by educators to all children attending mainstream ECEC services,
rather than targeted interventions for specific children. While social and emotional learning pro-
grammes are routinely used in ECEC, this review only included social and emotional programmes
if they included a physical or sensory environment element. As a result, a small number of studies
met the inclusion criteria.

It is logistically and ethically complex to implement and evaluate environmental interventions
that randomly allocate children to different environmental conditions, particularly those with a
longitudinal study design, as parents wish to choose their child’s kindergarten programme. As a
result, there is a distinct lack of randomized controlled trials on this topic. Potentially, a wait list-
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controlled study design may be a way of randomizing participants to short term environmental inter-
vention studies while accounting for confounding variables.

What recommendations can be made for future research and practice?

Given the paucity of research on this topic, it would be premature to make extensive conclusions
about an optimal physical and sensory environment configuration in ECEC settings. However,
ECEC providers are encouraged to consider the physical environment layout, available play materials,
sensory stimuli, and the play behaviours and social interactions it affords. There are several rec-
ommendations for future research. Firstly, there is a need to consider educator perspectives in
this area of research and evaluate already existing physical and sensory environment conditions edu-
cators routinely use in practice, such as lighting, noise, room layout and visual displays to determine
their impact on children’s social and emotional wellbeing. Secondly, future programme evaluation is
encouraged to investigate all social and emotional development domains to allow for comparison
across studies. Finally, enhancing the methodological rigour in future research is necessary, such
as the inclusion of randomized controlled trials and larger sample sizes. Considering the above
approaches will expand the current evidence base and provide further recommendations for
policy and practice.

Conclusion

This review offers an overview of the current and available environment interventions that are used
to support children’s social and emotional wellbeing in the ECEC sector. The effectiveness of these
programmes and methodological rigour of the included studies is mixed, and the findings highlights
that considering the environment as an intervention that affects children’s social and emotional skills
is a broad and complex topic. However, it is imperative that the education environment is considered
in ECEC practice to provide supportive environments that allow all children to develop and thrive in
the preschool years.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

The first author is supported by an Australian Government Research Training Program Scholarship.

Notes on contributors

Andrea Tamblyn is a PhD Candidate in the Health and Social Care Unit at Monash University. Andrea’s PhD research
involves developing an intervention to optimize the physical and sensory early childhood education and care environ-
ment to support children’s social and emotional development.

Professor Helen Skouteris is a developmental psychologist and the Monash Warwick Professor in Health and Social
Care Improvement and Implementation Science. Her expertise and predominant research focus is on improving the
health and wellbeing of mothers and children, working across health, community services and education.

Angela North is the Principal Consultant Psychologist at bestchance Child and Family Care, and content writer for their
evidence-based, online programme ‘SEED'. Assisting early years’ educators to support social and emotional competen-
cies in children, SEED was developed in collaboration with Monash University. Angela’s interests include play-based
therapies, neurodiversity, gender identity, and cross-cultural issues. Angela also writes for the Australian Psychological
Society.

Yihan Sun is a Research Assistant in the Health and Social Care Unit at Monash University, with a Master of Teaching
(Early Childhood) and an Honours Degree in Sociology. She is also a fully registered early childhood teacher with 3 years



14 A. TAMBLYN ET AL.

of teaching and mentoring experience. Her current research interests include early childhood trauma-informed inter-
ventions, early adversity and resilience, and childcare quality.

Dr Tamara May is a research affiliate in the Department of Paediatrics at Monash University and a psychologist in
private practice. She is a clinician scientist with expertise in psychology and information technology. Dr May's research
interests are in advancing knowledge about autism, attention deficit hyperactivity disorder, other neurodevelopmental
disorders and mental health problems including complex trauma.

Elaine Swart is a senior paediatric occupational therapist at bestchance Child Family Care. She has a range of work
experience including non-for-profit, community, school-based and private practice. Elaine has a special interest in
early development, sensory processing and school readiness.

Nicci Godsman is the General Manager, Children & Family Services at bestchance Child Family Care. Nicci has worked
across Government and non-Government roles in the Training and Education (K-12) sector as a senior leader. She has
significant experience working with children and youth who face behavioural, social and emotional challenges.

Dr Claire Blewitt is a Research Fellow in the Health and Social Care Unit at Monash University. Claire collaborates with
education and health professionals to co-design, implement and evaluate approaches that strengthen children’s social-
emotional development. Her research interests include social and emotional learning, early childhood mental health,
educator-child interactions and implementation science methodologies.

ORCID

Andrea Tamblyn (2 http://orcid.org/0000-0002-0572-6033
Helen Skouteris (2 http://orcid.org/0000-0001-9959-5750
Angela North () http://orcid.org/0000-0001-7035-3475
Yihan Sun (2 http://orcid.org/0000-0002-8944-3945
Claire Blewitt {2 http://orcid.org/0000-0002-4990-2334

References

Agostini, F., Minelli, M., & Mandolesi, R. (2018). Outdoor education in Italian kindergartens: How teachers perceive child
developmental trajectories. Frontiers in Psychology, 9, 1911-1911. doi:10.3389/fpsyg.2018.01911

Australian Bureau of Statistics. (2022). Preschool education, Australia. https://www.abs.gov.au/statistics/people/
education/preschool-education-australia/latest-release#data-download

Australian Children’s Education and Care Quality Authority. (2022). Guide to the national quality framework. https://www.
acecqa.gov.au/sites/default/files/2022-05/Guide-to-the-NQF-220511-compressed.pdf

Ayres, A. J. (2005). Sensory integration and the child: Understanding hidden sensory challenges (25th anniversary ed. Rev.
and upd. / by Pediatric Therapy Network, photographs by Shay McAfee. ed.). Los Angeles, US: Western Psychological
Services.

Bayramzadeh, S., Ahmadpour, S., & Aghaei, P. (2021). The relationship between sensory stimuli and the physical environ-
ment in complex healthcare settings: A systematic literature review. Intensive & Critical Care Nursing, 67, 103111.
doi:10.1016/j.iccn.2021.103111

Berti, S., Cigala, A., & Sharmahd, N. (2019). Early childhood education and care physical environment and child devel-
opment: State of the art and reflections on future orientations and methodologies. Educational Psychology
Review, 31(4), 991-1021. doi:10.1007/510648-019-09486-0

Blewitt, C., Fuller-Tyszkiewicz, M., Nolan, A., Bergmeier, H., Vicary, D., Huang, T., ... Skouteris, H. (2018). Social and
emotional learning associated with universal curriculum-based interventions in early childhood education and
care centers: A systematic review and meta-analysis. JAMA Network Open, 1(8), e185727-e185727. d0i:10.1001/
jamanetworkopen.2018.5727

Bodison, S. C., & Parham, L. D. (2018). Specific sensory techniques and sensory environmental modifications for children
and youth with sensory integration difficulties: A systematic review. AJOT: American Journal of Occupational Therapy,
72(1), 7201190040p7201190041-7201190040p7201190011. doi:10.5014/ajot.2018.029413

Bornstein, M. H., Hahn, C.-S., & Haynes, O. M. (2010). Social competence, externalizing, and internalizing behavioral
adjustment from early childhood through early adolescence: Developmental cascades. Development and
Psychopathology, 22(4), 717-735. doi:10.1017/S0954579410000416

Bronfenbrenner, U., & Morris, P. A. (2006). The bioecological model of human development. In W. Damon & R. M. Lerner
(Eds.), Handbook of Child Psychology, Volume 1: Theoretical models of human development (pp. 793-828). Hoboken,
US: Wiley.

Brunsek, A, Perlman, M., Falenchuk, O., McMullen, E., Fletcher, B., & Shah, P. S. (2017). The relationship between the early
childhood environment rating scale and its revised form and child outcomes: A systematic review and meta-analysis.
PLoS ONE, 12(6), €0178512. doi:10.1371/journal.pone.0178512


http://orcid.org/0000-0002-0572-6033
http://orcid.org/0000-0001-9959-5750
http://orcid.org/0000-0001-7035-3475
http://orcid.org/0000-0002-8944-3945
http://orcid.org/0000-0002-4990-2334
https://doi.org/10.3389/fpsyg.2018.01911
https://www.abs.gov.au/statistics/people/education/preschool-education-australia/latest-release#data-download
https://www.abs.gov.au/statistics/people/education/preschool-education-australia/latest-release#data-download
https://www.acecqa.gov.au/sites/default/files/2022-05/Guide-to-the-NQF-220511-compressed.pdf
https://www.acecqa.gov.au/sites/default/files/2022-05/Guide-to-the-NQF-220511-compressed.pdf
https://doi.org/10.1016/j.iccn.2021.103111
https://doi.org/10.1007/s10648-019-09486-0
https://doi.org/10.1001/jamanetworkopen.2018.5727
https://doi.org/10.1001/jamanetworkopen.2018.5727
https://doi.org/10.5014/ajot.2018.029413
https://doi.org/10.1017/S0954579410000416
https://doi.org/10.1371/journal.pone.0178512

EARLY CHILD DEVELOPMENT AND CARE . 15

Brussoni, M., Ishikawa, T., Brunelle, S., & Herrington, S. (2017). Landscapes for play: Effects of an intervention to promote
nature-based risky play in early childhood centres. Journal of Environmental Psychology, 54, 139-150. doi:10.1016/j.
jenvp.2017.11.001

Burkart, S., Roberts, J., Davidson, M. C,, & Alhassan, S. (2018). Behavioral effects of a locomotor-based physical activity
intervention in preschoolers. Journal of Physical Activity & Health, 15(1), 46-52. doi:10.1123/jpah.2016-0479

Cameron, A, Burns, P, Garner, A, Lau, S., Dixon, R., Pascoe, C., & Szafraniec, M. (2020). Making sense of multi-sensory
environments: A scoping review. International Journal of Disability, Development and Education, 67(6), 630-656.
doi:10.1080/1034912X.2019.1634247

Case-Smith, J., Weaver, L. L., & Fristad, M. A. (2015). A systematic review of sensory processing interventions for children
with autism spectrum disorders. Autism, 19(2), 133-148. doi:10.1177/1362361313517762

Cermak, S. A, Stein Duker, L. I, Williams, M. E., Dawson, M. E., Lane, C. J., & Polido, J. C. (2015). Sensory adapted dental
environments to enhance oral care for children with autism spectrum disorders: A randomized controlled pilot study.
Journal of Autism and Developmental Disorders, 45(9), 2876-2888. doi:10.1007/s10803-015-2450-5

Cordiano, T. S, Lee, A, Wilt, J., Elszasz, A.,, Damour, L. K., & Russ, S. W. (2019). Nature-based education and kindergarten
readiness: Nature-based and traditional preschoolers are equally prepared for kindergarten. International Journal of
Early Childhood Environmental Education, 6(3), 18-36.

Dankiw, K. A,, Tsiros, M. D., Baldock, K. L., & Kumar, S. (2020). The impacts of unstructured nature play on health in early
childhood development: A systematic review. PLoS ONE, 15(2), €0229006. doi:10.1371/journal.pone.0229006

Dargue, N., Adams, D., & Simpson, K. (2022). Can characteristics of the physical environment impact engagement in
learning activities in children with autism? A systematic review. Review Journal of Autism and Developmental
Disorders, 9(2), 143-159. doi:10.1007/540489-021-00248-9

Denham, S. A, Bassett, H. H., & Zinsser, K. (2012). Early childhood teachers as socializers of young children’s emotional
competence. Early Childhood Education Journal, 40(3), 137-143. doi:10.1007/510643-012-0504-2

Department of Education, Skills and Employment. (2022). Australian Early Development Census National Report 2021.
Retrieved from http://www.aedc.gov.au/resources/detail/2021-aedc-national-report.

Drahota, A., Ward, D., Mackenzie, H., Stores, R., Higgins, B, Gal, D., & Dean, T. P. (2012). Sensory environment on health-
related outcomes of hospital patients. Cochrane Database of Systematic Reviews, 3. doi:10.1002/14651858.CD005315.
pub2

Duman, G., & Ozkur, F. (2019). Analyzing the embedded learning-based movement education program'’s effects on pre-
school children’s visual-motor coordination and self-regulation. Journal of Education and Learning, 8(5), 193-202.
doi:10.5539/jel.v8n5p193

Early Child Development Agency. (2020). Guide to setting up an early childhood development centre (ECDC). https://www.
ecda.gov.sg/Documents/Resources/Guide20to20Setting20up20ECDC.pdf

Effective Public Health Practice Project. (n.d.). Quality Assessment Tool for Quantitative Studies. http://www.ephpp.ca/
PDF/Quality%20Assessment%20Tool_2010_2.pdf.

Gibson, J. J. (2014). The ecological approach to visual perception: Classic edition. London: Psychology Press. doi:10.4324/
9781315740218

Hemmeter, M. L., Santos, R. M., & Ostrosky, M. M. (2008). Preparing early childhood educators to address young chil-
dren’s social-emotional development and challenging behavior: A survey of higher education programs in nine
states. Journal of Early Intervention, 30(4), 321-340. doi:10.1177/1053815108320900

Jeon, L., Hur, E.,, & Buettner, C. K. (2016). Child-care chaos and teachers’ responsiveness: The indirect associations
through teachers’ emotion regulation and coping. Journal of School Psychology, 59, 83-96. doi:10.1016/j.jsp.2016.
09.006

Johnstone, A., Martin, A., Cordovil, R,, Fjertoft, I., livonen, S., Jidovtseff, B., ... Wells, V. (2022). Nature-based early child-
hood education and children’s social, emotional and cognitive development: A mixed-methods systematic review.
International Journal of Environmental Research and Public Health, 19(10), 5967. doi:10.3390/ijerph19105967

Jones, D. E., Greenberg, M., & Crowley, M. (2015). Early social-emotional functioning and public health: The relationship
between kindergarten social competence and future wellness. American Journal of Public Health, 105(11), 2283-2290.
doi:10.2105/AJPH.2015.302630

Jucan, D., & Simion, A. (2015). Music background in the classroom: Its role in the development of social-emotional com-
petence in preschool children. Procedia - Social and Behavioral Sciences, 180, 620-626. doi:10.1016/j.sbspro.2015.02.
169

Keown, L. J,, Franke, N., & Triggs, C. M. (2020). An evaluation of a classroom-based intervention to improve executive
functions in 4-year old children in New Zealand. Early Childhood Education Journal, 48(5), 621-631. doi:10.1007/
s10643-020-01023-x

Kwon, K--A,, Ford, T. G,, Jeon, L., Malek-Lasater, A., Ellis, N., Randall, K,, ... Salvatore, A. L. (2021). Testing a holistic con-
ceptual framework for early childhood teacher well-being. Journal of School Psychology, 86, 178-197. doi:10.1016/j.
jsp.2021.03.006

Lee, R. L. T, Lane, S. J., Tang, A. C. Y., Leung, C,, Louie, L. H. T., Browne, G., & Chan, S. W. C. (2020). Effects of an unstruc-
tured free play and mindfulness intervention on wellbeing in kindergarten students. International Journal of
Environmental Research and Public Health, 17(15), doi:10.3390/ijerph17155382


https://doi.org/10.1016/j.jenvp.2017.11.001
https://doi.org/10.1016/j.jenvp.2017.11.001
https://doi.org/10.1123/jpah.2016-0479
https://doi.org/10.1080/1034912X.2019.1634247
https://doi.org/10.1177/1362361313517762
https://doi.org/10.1007/s10803-015-2450-5
https://doi.org/10.1371/journal.pone.0229006
https://doi.org/10.1007/s40489-021-00248-9
https://doi.org/10.1007/s10643-012-0504-2
https://doi.org/10.1002/14651858.CD005315.pub2
https://doi.org/10.1002/14651858.CD005315.pub2
https://doi.org/10.5539/jel.v8n5p193
https://www.ecda.gov.sg/Documents/Resources/Guide20to20Setting20up20ECDC.pdf
https://www.ecda.gov.sg/Documents/Resources/Guide20to20Setting20up20ECDC.pdf
https://doi.org/10.4324/9781315740218
https://doi.org/10.4324/9781315740218
https://doi.org/10.1177/1053815108320900
https://doi.org/10.1016/j.jsp.2016.09.006
https://doi.org/10.1016/j.jsp.2016.09.006
https://doi.org/10.3390/ijerph19105967
https://doi.org/10.2105/AJPH.2015.302630
https://doi.org/10.1016/j.sbspro.2015.02.169
https://doi.org/10.1016/j.sbspro.2015.02.169
https://doi.org/10.1007/s10643-020-01023-x
https://doi.org/10.1007/s10643-020-01023-x
https://doi.org/10.1016/j.jsp.2021.03.006
https://doi.org/10.1016/j.jsp.2021.03.006
https://doi.org/10.3390/ijerph17155382

16 A. TAMBLYN ET AL.

Lersilp, S., Putthinoi, S., & Chaimaha, N. (2021). Learning environments of preschool children who have different learning
styles and sensory behaviors. Child Care in Practice, 1-20. doi:10.1080/13575279.2021.2010654

Love, A, & Burns, M. S. (2006). "It's a hurricane! it’s a hurricane!": Can music facilitate social constructive and sociodra-
matic play in a preschool classroom? The Journal of Genetic Psychology, 167(4), 383-391. doi:10.3200/GNTP.167.4.383-
392

Mahdjoubi, L., & Akplotsyi, R. (2012). The impact of sensory learning modalities on children’s sensitivity to sensory cues
in the perception of their school environment. Journal of Environmental Psychology, 32(3), 208-215. doi:10.1016/j.
jenvp.2012.02.002

Miller, L. J., Nielsen, D. M., Schoen, S. A., & Brett-Green, B. A. (2009). Perspectives on sensory processing disorder: A call for
translational research. Frontiers in Integrative Neuroscience, 3, 22-22. doi:10.3389/neuro.07.022.2009

Moffitt, T. E., Arseneault, L., Belsky, D., Dickson, N., Hancox, R. J., Harrington, H., ... Caspi, A. (2011). A gradient of child-
hood self-control predicts health, wealth, and public safety. Proceedings of the National Academy of Sciences, 108(7),
2693-2698. doi:10.1073/pnas. 1010076108

Moreno-Gomez, A.-J., & Cejudo, J. (2019). Effectiveness of a mindfulness-based social-emotional learning program on
psychosocial adjustment and neuropsychological maturity in kindergarten children. Mindfulness, 10(1), 111-121.
doi:10.1007/512671-018-0956-6

Morrier, M. J., McGee, G. G., & Daly, T. (2009). Effects of toy selection and arrangement on the social behaviors of an
inclusive group of preschool-aged children with and without autism. Early Childhood Services: An Interdisciplinary
Journal of Effectiveness, 3(2), 157-177.

Morrissey, A. M., & Moore, D. (2021). In whose best interests? Regulating Childcare Environments in Australia. Australasian
Journal of Early Childhood, 46(4), 370-382. doi:10.1177/18369391211050184

National Center for Education Statistics. (2016). National household education surveys program (NHES). https://nces.ed.
gov/nhes/tables/ECPP_HoursPerWeek_Care.asp

OECD. (2020). Early childhood education: equity, quality and transitions - report for the G20 Education Working Group.
https://www.oecd.org/education/school/early-childhood-education-equity-quality-transitions-G20.pdf

OECD. (2022). Enrolment rate in early childhood education (indicator). doi:10.1787/ce02d0f9-en

Page, M. J., McKenzie, J. E.,, Bossuyt, P. M., Boutron, I, Hoffmann, T. C., Mulrow, C. D,, ... Moher, D. (2021). The PRISMA
2020 statement: An updated guideline for reporting systematic reviews. BMJ, 372, n71. doi:10.1136/bmj.n71

Quesenberry, A. C, Hemmeter, M. L., Ostrosky, M. M., & Hamann, K. (2014). Child care teachers’ perspectives on including
children with challenging behavior in child care settings. Infants & Young Children, 27(3), doi:10.1097/IYC.
0000000000000012

Razza, R. A., Bergen-Cico, D., & Raymond, K. (2015). Enhancing preschoolers’ self-regulation via mindful yoga. Journal of
Child and Family Studies, 24(2), 372-385. doi:10.1007/510826-013-9847-6

Saarikallio, S., Tervaniemi, M., Yrtti, A., & Huotilainen, M. (2019). Expression of emotion through musical parameters in 3-
and 5-year-olds. Music Education Research, 21(5), 596-605. doi:10.1080/14613808.2019.1670150

Sabey, C. V., Charlton, C. T, Pyle, D., Lignugaris-Kraft, B., & Ross, S. W. (2017). A review of classwide or universal social,
emotional, behavioral programs for students in kindergarten. Review of Educational Research, 87(3), 512-543. doi:10.
3102/0034654316689307

Sameroff, A. (2010). A unified theory of development: A dialectic integration of nature and nurture. Child Development,
81(1), 6-22. doi:10.1111/j.1467-8624.2009.01378.x

Seifert, A. M., & Metz, A. E. (2017). The effects of inflated seating cushions on engagement in preschool circle time. Early
Childhood Education Journal, 45(3), 411-418. doi:10.1007/s10643-016-0797-7

STAR Institute. (2022). Your 8 senses. https://sensoryhealth.org/basic/your-8-senses

Urena, N., Fernandez, N., Cardenas, D., Madinabeitia, I, & Alarcon, F. (2020). Acute effect of cognitive compromise during
physical exercise on self-regulation in early childhood education. International Journal of Environmental Research and
Public Health, 17(24), doi:10.3390/ijerph17249325

van Liempd, I. H., Oudgenoeg - Paz, O., & Leseman, P. P. M. (2020). Do spatial characteristics influence behavior and
development in early childhood education and care? Journal of Environmental Psychology, 67, 101385. doi:10.
1016/j.jenvp.2019.101385

van 't Hof, M,, Tisseur, C., van Berckelear-Onnes, ., van Nieuwenhuyzen, A., Daniels, A. M., Deen, M., ... Ester, W. A. (2020).
Age at autism spectrum disorder diagnosis: A systematic review and meta-analysis from 2012 to 2019. Autism, 25(4),
862-873. doi:10.1177/1362361320971107

Viglas, M., & Perlman, M. (2018). Effects of a mindfulness-based program on young children’s self-regulation, prosocial
behavior and hyperactivity. Journal of Child and Family Studies, 27(4), 1150-1161. doi:10.1007/510826-017-0971-6

Villanueva, K., Badland, H., Kvalsvig, A., O’Connor, M., Christian, H., Woolcock, G., ... Goldfeld, S. (2016). Can the neigh-
borhood built environment make a difference in children’s development? Building the research agenda to create
evidence for place-based children’s policy. Academic Pediatrics, 16(1), 10-19. doi:10.1016/j.acap.2015.09.006

Wachs, T. D. (1977). The optimal stimulation hypothesis and early development. In I. C. Uzgiris & F. Weizmann (Eds.), The
structuring of experience (pp. 153-177). Springer US. doi:10.1007/978-1-4615-8786-6_6

Wachs, T. D., Gurkas, P., & Kontos, S. (2004). Predictors of preschool children’s compliance behavior in early childhood
classroom settings. Journal of Applied Developmental Psychology, 25(4), 439-457. doi:10.1016/j.appdev.2004.06.003


https://doi.org/10.1080/13575279.2021.2010654
https://doi.org/10.3200/GNTP.167.4.383-392
https://doi.org/10.3200/GNTP.167.4.383-392
https://doi.org/10.1016/j.jenvp.2012.02.002
https://doi.org/10.1016/j.jenvp.2012.02.002
https://doi.org/10.3389/neuro.07.022.2009
https://doi.org/10.1073/pnas.1010076108
https://doi.org/10.1007/s12671-018-0956-6
https://doi.org/10.1177/18369391211050184
https://nces.ed.gov/nhes/tables/ECPP_HoursPerWeek_Care.asp
https://nces.ed.gov/nhes/tables/ECPP_HoursPerWeek_Care.asp
https://www.oecd.org/education/school/early-childhood-education-equity-quality-transitions-G20.pdf
https://doi.org/10.1787/ce02d0f9-en
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1097/IYC.0000000000000012
https://doi.org/10.1097/IYC.0000000000000012
https://doi.org/10.1007/s10826-013-9847-6
https://doi.org/10.1080/14613808.2019.1670150
https://doi.org/10.3102/0034654316689307
https://doi.org/10.3102/0034654316689307
https://doi.org/10.1111/j.1467-8624.2009.01378.x
https://doi.org/10.1007/s10643-016-0797-7
https://sensoryhealth.org/basic/your-8-senses
https://doi.org/10.3390/ijerph17249325
https://doi.org/10.1016/j.jenvp.2019.101385
https://doi.org/10.1016/j.jenvp.2019.101385
https://doi.org/10.1177/1362361320971107
https://doi.org/10.1007/s10826-017-0971-6
https://doi.org/10.1016/j.acap.2015.09.006
https://doi.org/10.1007/978-1-4615-8786-6_6
https://doi.org/10.1016/j.appdev.2004.06.003

EARLY CHILD DEVELOPMENT AND CARE . 17

Wan Yunus, F., Liu, K. P. Y., Bissett, M., & Penkala, S. (2015). Sensory-Based intervention for children with behavioral pro-
blems: A systematic review. Journal of Autism and Developmental Disorders, 45(11), 3565-3579. doi:10.1007/s10803-
015-2503-9

Washbrook, E., Propper, C., & Sayal, K. (2013). Pre-school hyperactivity/attention problems and educational outcomes in
adolescence: Prospective longitudinal study. British Journal of Psychiatry, 203(4), 265-271. doi:10.1192/bjp.bp.112.
123562

Webster, E. K., Wadsworth, D. D., & Robinson, L. E. (2015). Preschoolers’ time on-task and physical activity during a class-
room activity break. Pediatric Exercise Science, 27(1), 160-167. doi:10.1123/pes.2014-0006


https://doi.org/10.1007/s10803-015-2503-9
https://doi.org/10.1007/s10803-015-2503-9
https://doi.org/10.1192/bjp.bp.112.123562
https://doi.org/10.1192/bjp.bp.112.123562
https://doi.org/10.1123/pes.2014-0006

	Abstract
	Introduction
	Method
	Eligibility criteria
	Search strategy
	Selection process
	Quality assessment

	Results
	Study selection
	Study characteristics
	What type of physical or sensory environment interventions have been evaluated in ECEC settings?
	What measures have been used to capture children’s social and emotional development subdomains?
	Are physical or sensory ECEC environment interventions effective in supporting children’s social and emotional development?

	Discussion
	Limitations
	What recommendations can be made for future research and practice?

	Conclusion
	Disclosure statement
	Notes on contributors
	ORCID
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


