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PART 1 – DETAILS OF RESULTS
Table S1
Details of the Studies Reviewed
	Authors
	Country
	Forest preschool/kindergarten group
	Indoor school group
	Duration
	Measures/outcomes of interest
	Key findings

	
	
	Sample
	Activity
	Sample
	Activity
	
	
	

	Agostini et al. (2018)
	Italy
	N = 41

Age (mean months, SD): 47.20 ± 6.52

Gender: 28 F
	Type of preschool activities: free play, guided play, free exploration, guided exploration, physical education, guided trip, etc. 
Frequency of exposure: 467 times in 2014 and 522 times in 2015 for 1–2 h.
Characteristics of the setting: green park with some centuries-old trees (e.g., firs, willows, maples), plants and flowers, and without any play structures.
	N = 52

Age (mean months, SD): 46.75 ± 6.95

Gender: 23 F
	Type of preschool activities: free play, guided play, free exploration, guided exploration, physical education, guided trip, etc. 
Frequency of exposure: 176 times in 2014 and 236 times in 2015 for 30 min–1h
Characteristics of the setting: presence of grass and cement without larger plants, trees, or play structures.
	2 years
	Child development: 
KBD; Mantovani (1995): domains of body function,
awareness of the surrounding environment, social and emotional development, play, language, cognitive development, gross and fine motor skills
Outdoor activities:
OA/trip diary (ad hoc). Qualitative data on the characteristics of outdoor activities (period of the year, daily weather, place, group, duration, and activity)
	Child development:
FP > IP in all 8 domains: body function, awareness of the surrounding environment, social and emotional development, play, language, cognitive development, gross and fine motor skills.
Outdoor activities:
FP > IP in the frequency of outdoor activities,
T1 and T2 (2014 year): FP chose physical education and structured exploration; TG chose free exploration, 
T3 and T4 (2015 year): FP chose physical education and structured exploration, TG chose school trip, structured play, structured exploration 

	Barrable & Booth (2020)


	UK, Wales, Scotland 
	N = 132

Age: 4.28 ± 1.28

Gender: 56 F
	Type of preschool activities: NA

Frequency of exposure: Exposure to schooling events in nature nurseries was estimated by taking the reported values of frequency times the duration in months times four. E = 188 (131 SD)

Characteristics of the setting: NA
	N = 84

Age: 4.89 ± 1.47

Gender: 33 F
	Type of preschool activities: NA

Frequency of exposure: NA

Characteristics of the setting: indoor setting (not specified)
	NA
	Preschooler nature connectedness:
CNI-PPC; Jia and Brown (2018): four dimensions: enjoyment of nature, empathy for nature, responsibility toward nature, and awareness of nature

Parental nature connectedness:
INS; Schultz (2002).
	Preschooler nature connectedness:
Parental ratings: FP > IP in all CNI-PPC scores

- Parental nature connectedness:
Parental INS score: significant predictor of child connectedness to nature, i.e., the effect of parental nature connectedness is smaller for FP than IP

	Choi et al. (2014)


	South Korea
	N = 18

Age: 4.2 ± 1.1

Gender: 4 F
	Type of preschool activities: games, walking, running, and observations of various things in the forest. In particular, physical activities, learning through play and exploration using multiple senses, and judging and managing risk

Frequency of exposure: five days per week (Monday through Friday) year-round.

Characteristics of the setting: forest (not specified)
	N = 19

Age: 4.0 ± 1.1

Gender: 8 F
	Type of preschool activities: various activities; greater use of electronic devices (not specified)

Frequency of exposure: NA

Characteristics of the setting: NA
	8 months
	Sleep problems: 
CSHQ; Owens et al. (2000): Total score of CSHQ and its subscales: 1) bedtime resistance, 2) sleep onset delay, 3) sleep duration, 4) sleep anxiety, 5) night wakings, 6) parasomnia, 7) sleep disordered breathing, and 8) daytime sleepiness
	FP < IP in the CSHQ total score and subscale scores such as sleep disordered breathing and daytime sleepiness

FP = IP in CSHQ subscales of bedtime resistance, sleep onset delay, sleep duration, sleep anxiety, night wakings, parasomnia, and total sleep time 

	Cordiano et al. (2019)


	United States 

	N = 12

Overall sample mean age: 51.5 months

Gender: 100% F
	Type of preschool activities: free exploration of the natural environment and use of unstructured materials (e.g. sticks, leaves, dirt, rocks).

Frequency of exposure: five mornings per week for 90% of the school day.

Characteristics of the setting: outdoor campus/forest (not specified)
	N = 14

Overall sample mean age: 51.5 months

Gender: 100% F
	Type of preschool activities: NA

Frequency of exposure: NA

Characteristics of the setting: built environments (not specified)
	9 months
	Peer play interactions: 
PIPPS; McWayne et al. (2007): The quality of peer interactions in play across the dimensions of play interaction, play disruption, and play disconnection.

Social skills and problem behavior:
PKBS-2; Merrell (2002):
The social skills scale assessed the dimensions of social cooperation, social interaction, and social independence. The problem behavior scale assessed the dimensions of externalizing problems and internalizing problems.

Pretend play:
PPR; Hoffman & Russ (2012): Children’s imagination in play, use of make-believe, enjoyment of play, amount of emotion expressed in play, and use of make-believe in dramatic play

Readiness skills:
Kindergarten readiness measure. Skills included letter and number recognition, sorting and classifying information, counting, rhyming, and recognizing one’s name in print.

Attitudes towards school: 
CATS; Henry et al. (2007): A range of school activities are read to the child, and the child responds to each by pointing to a face on a card that reflects the child’s attitude toward the activity

Attitudes towards nature: 
CATN (ad hoc) 
	Peer play interactions: 
· Play interaction:
- T: there were significant increases in teacher-rated play interaction in the FP between T1 and T2 and between T1 and T3, but there was no difference between T2 and T3 
- P: n.s.
· Play disruption:
- T: FP showed higher levels of play disruption across time points
- P: n.s. differences
· Play disconnection:
- T: FP showed higher levels of play disconnection across time points
- P: n.s. differences

Social skills and problem behavior:
· Social skills
- T: n.s. differences
- P: n.s. differences
· Problem behaviors
- T: FP showed higher levels of problem behaviors
- P: n.s. differences

Pretend play:
- T: The FP showed higher levels of pretend play at T1. There were no statistically significant differences in pretend play between schools in T2. The FP showed higher levels of pretend play in T3.
- P: n.s. differences

Readiness skills:
- T: n.s. differences

Attitudes towards school: 
- SR: n.s. differences

Attitudes towards nature: 
- SR: n.s. differences

	Elliot et al. (2014)
	Canada
	N = 21

Age (mean months, SD): 63.71 ± 2.97

Gender: 11 F
	Type of preschool activities: free exploration without toys or tools 

Frequency of exposure: every week (not specified)

Characteristics of the setting: forest (presence of woods) or beach (if there was too much wind)
	N = 22

Age (mean months, SD):
63.43 ± 3.63

Gender: 15 F
	Type of preschool activities: NA

Frequency of exposure: NA

Characteristics of the setting: NA
	9 months
	Nature relatedness and environmental behaviors:
game-like assessment adapted from previous research with elementary school children (Evans et al., 2007)

Four choices (playing outside versus watching television inside; walking through the forest versus walking through the mall; playing with dolls or trucks versus playing with sticks and leaves; and feeding birds and other animals in winter versus not feeding birds and other animals in winter)

Environmental behaviors:
Six choices (separating paper from regular trash versus mixing them together in one trash can; doing artwork on one side versus both sides of paper; using a leaf blower versus a rake to clear leaves; giving your siblings or other children the toys you do not play with anymore versus throwing the toys away; and turning the tap off when brushing your teeth versus leaving it on)
	FP > IP in nature relatedness scores, whereas no differences in environmental behaviors between groups emerged

	Ernst & Burcak (2019)


	United States
	Study 1:
N = 34

Study 2:
N = 78

Study 3:
N = 75

Study 4:
N = 78

Age range: 3–5 years

Gender: NA
	Type of preschool activities: natural playscapes

Frequency of exposure: 4–5 hours per day 

Characteristics of the setting: natural setting, unmaintained or minimally maintained 
	Study 1:
N = 43

Study 2:
N = 44

Study 3:
N =11

Study 4:
N = 14

Age range: 3–5 years

Gender: NA
	Type of preschool activities: 1) free or loosely guided play 2) teacher-led playful learning 3) outdoor play

Frequency of exposure: 1) 4–5 hours per day 2) 1 hour per day 3) 2 hours per day

Characteristics of the setting: NA
	9 months
	Study 1:
- Curiosity:
Curiosity Drawer Box task (Henderson & Moore, 1979). Object curiosity, or the desire to know and explore how things work and function, as well as the desire to acquire new information about things

Study 2:
- Executive function skills: MEFS; Carlson & Zelazo (2014): Executive function is employed when the child keeps current sorting directions in mind, flexibly switches sorting behavior when instructions are changed, and inhibits the reflex of sorting in the same way as previously.


Study 3:
- TCAM (Torrance, 1981): Four activities that measure fluency, originality, and imagination

Study 4:
- Resilience:
DECA-P2 (LeBuffe & Naglieri, 2012): Three dimensions: initiative, self-regulation, and attachment/
relationships
	Study 1:
- Curiosity:
FP > IP in playing with toys engaged with nature 

Study 2:
- Executive function skills:
n.s. differences

Study 3:
- Creative thinking:
FP > IP in all three dimensions of creative thinking 

Study 4:
- Resilience:
T: FP > IP in initiative and self-regulation, but n.s. differences in attachment/
relationships
P:  FP > IP in initiative and self-regulation, but n.s. differences in attachment/
relationships

	Fjørtoft & Sageie (2000)
	Norway
	N = 46

Age range: 5–7 years

Gender: NA
	Type of preschool activities: play activities (functional play, construction play, and symbolic play)

Frequency of exposure: 2 hours per day

Characteristics of the setting:  forest/ woodland vegetation with varied topography
	N = 29

Age range: 5–7 years

Gender: NA
	Type of preschool activities: NA

Frequency of exposure: 2 hours per day

Characteristics of the setting: indoor and outdoor playground inside the kindergarten fence. Presence of a sandpit, a swing, a seesaw, a slide, and a climbing house in the outdoor playground
	9 months
	Natural environment analysis: 
- Landscape ecology: metrics were computed according to McGarigal and Marks (1998)
- Vegetation mapping: Field inventory and aerial photo-interpretation (Pain & Luba, 1980)
- Topography: GIS-software
ARC/INFO (Environmental Systems Research Institute
[ESRI], 1997).
- GPSs were used to
map specific play habitats

Motor development: not specified here (see Fjørtoft, 2001). Two dimensions: balance and coordination skills
	FP > IP in balance and coordination skills

	Fjørtoft (2001)

	Norway
	N = 46

Age range: 5–7 years

Gender: 19 F
	Type of preschool activities:  hiding, social play, role-play, and construction play

Frequency of exposure: 1–2 hours per day

Characteristics of the setting: forest with open spaces of rocks and open fields and meadows in between. There is also a variety of woodlands and different types of trees and shrubs
	N = 29

Age range: 5–7 years

Gender: 18 F
	Type of preschool activities: NA

Frequency of exposure: 1–2 hours per day 

Characteristics of the setting: indoor and outdoor playground inside the kindergarten fence 
	9 months

	Motor development: 
EUROFIT: European Test of Physical Fitness, the Motor Fitness Test (Adam et al., 1988). Two dimensions: balance and co-ordination skills

	FP > IP in balance and coordination tasks

	Fjørtoft (2004)

	Norway
	N = 46

Age range: 5–7 years

Gender: 19 F
	Type of preschool activities:  play activities (functional play, construction play, and symbolic play)

Frequency of exposure: 1–2 hours per day 

Characteristics of the setting: forest with open spaces of rocks and open fields and meadows in between; there is a variety of woodlands and different types of trees and shrubs
	N = 29

Age range: 5–7 years

Gender: 18 F
	Type of preschool activities: NA

Frequency of exposure: 1–2 hours per day

Characteristics of the setting: indoor and outdoor playground inside the kindergarten fence 
	9 months

	Motor development: 
EUROFIT: European Test of Physical Fitness, the Motor Fitness Test (Adam et al., 1988). Two dimensions: balance and co-ordination skills

	FP > IP in balance and coordination tasks

	Frenkel et al. (2019)


	United States
	N = 71

Age range: 2–5 years

Gender: 23 F
	Type of preschool activities:  play activities and free exploration of the natural environment

Frequency of exposure: 5 days a week for 4 to 6 hours per day

Characteristics of the setting: city parks – presence of grassy areas, areas with dirt, and tree cover and play with natural features such as sticks, rocks, and mud. Indoor toys, including plastic tools, buckets, hand shovels, and dump trucks, were also provided.
	N = 70

Age range: 2–5 years

Gender: 36 F
	Type of preschool activities: play activities and free exploration of built environment

Frequency of exposure: 5 days a week for 4 to 6 hours per day (less than 1.5 hours outdoors each day)

Characteristics of the setting: indoor classrooms and adjoining outdoor play areas. Manufactured playground equipment with components such as slides, tunnels, climbing features, and monkey bars were also provided.
	14 weeks
	- Illnesses: number of illness episodes (i.e., when a child was absent for at least 1 day due to illness); 
number of days of absence due to illness over the duration of the study

- Injuries: number of injuries (i.e., if the injury required first-aid attention from teachers or medical attention)
	Illness and Injuries: n.s. differences between FP and IP

Only girls at FP had a significantly higher incidence of minor injury compared with IP

	Fyfe-Johnson et al. (2015)
	United States
	N = 20

Age (mean months, SD):
54 ± 6

Gender: 9 F
	Type of preschool activities:  free play, hiking, and exploring the surrounding forest

Frequency of exposure: 5 days per week for 4 hours 

Characteristics of the setting: forested park with tables and play stations (e.g., areas for microscopes, staining, etc.)
	N = 13

Age (mean months, SD):
47 ± 8

Gender: 4 F
	Type of preschool activities: science-based exploration through outdoor play in a forested park, including circle time, station time, short stories, and hikes.

Frequency of exposure: NA (only 2 hours of nature-based outdoor activity a week was specified)

Characteristics of the setting: NA
	3 months
	- Physical Activity: GT3X+ Actigraph accelerometer (Puyau et al., 2002). Three dimensions: sedentary, light, or moderate to vigorous (MPVA)


SDQ; Goodman (1997): SDQ domains: emotional problems, conduct problems, hyperactivity/
inattention, peer relationship problems, and prosocial behavior. 

PSAPQ; Morrongiello & Corbett (2006): 
PSASPQ domains: protectiveness, supervision beliefs, risk tolerance, and belief that fate controls child’s health

Ad hoc questionnaires: 
- parents’ perceived level of importance of activities thought to prepare their child for kindergarten
- parents’ limits of comfort with inclement weather conditions (type, frequency [minutes/hours], duration, and temperature [Fahrenheit; F]) for their child’s active outdoor playtime activities
	- Physical Activity:
MVPA: n.s. differences between IP and FP
Parent ratings: FP > IP in engaging in more active outdoor playtime

- Child Behavior and Parental Beliefs:
SDQ and PSAPQ: n.s. differences between IP and FP

Ad hoc questionnaires: 
- n.s differences for self-reported importance of activities to prepare a child for kindergarten
- parents of nature preschool participants were more comfortable with all inclement weather conditions

	Lerstrup et al. (2017)
	Denmark
	N = 21

Age range: 3–6 y

Gender: NA
	Type of preschool activities: free play in the nature

Frequency of exposure: NA

Characteristics of the setting: forest with mixed trees (e.g., oak, beech, spruce, and fir and various self-sown trees and shrubs)
	N = 28

Age range: 3–6 years

Gender: NA
	Type of preschool activities: free play in the traditional playground

Frequency of exposure: NA

Characteristics of the setting: fenced outdoor area. Ground cover with tarmac, tiles, gravel, and grass/soil. There was also play equipment with two sandpits and a climbing structure
	3 months
	Observation of children’s activities and affording features in the setting:
- Field notes
- Video recordings
- Heft’s functional taxonomy of children’s outdoor environments (Heft, 1988)

Combining Heft’s functional classes with observations made in playground and forest settings showed good agreement for most classes
	Distinctive and attractive activities for outdoor classes (identified by author): 
- Sloping terrain: roll, slide, clamber
Open ground: run, drive, walk 
- Shielded places: hide, use as frame
- Climb, balance, jump
- Rigid fixtures: swing, sway, seesaw, spin
- Moving fixtures: arrange, modify, use as tools, props, or treasures
- Loose objects: dig, move, mold, smear
- Loose material: pour, mix, splash, float
- Creatures: look for, handle, care
- Fire: feed, look after, sit by

	Mårtensson et al. (2009)

	Sweden
	N = 100

Age (mean, SD): 5.32 ± 0.52

Gender: 39 F
	Type of preschool activities:  free play and physical activity

Frequency of exposure: 91–97% of the preschool day

Characteristics of the setting: mixture of spruce and pine woods typical for the eastern lowlands of the Scandinavian Peninsula
	N = 98

Age (mean, SD):
5.21 ± 0.58

Gender: 46 F
	Type of preschool activities: free play and physical activity

Frequency of exposure: 22–52% of the preschool day (hours are not specified)


Characteristics of the setting: mixture of spruce and pine woods
	3 months
	Attention:
- ECADDES; McCarney (1995): 
Two dimensions of ECADDES: hyperactivity/
impulsivity and inattention
	Hyperactivity/
impulsivity: Children in high outdoor rating preschools < children in low outdoor rating preschools 

Inattention: Children in high outdoor rating preschools < children in low outdoor rating preschools

	Müller et al. (2017)
	Canada
	N = 41

Age (months, SD): 63.56 ± 3.33

Gender: NA
	Type of preschool activities:  NA

Frequency of exposure: 2.45 hours (approximately) per day

Characteristics of the setting: NA

Informant: CR (for physical competence beliefs) + T + P (for social skills and psychological health) + T (for physical activity, working memory, attention, inhibition)
	N = 45

Age (months, SD): 64.00 ± 3.56

Gender: NA
	Type of preschool activities: NA

Frequency of exposure: NA

Characteristics of the setting: regular kindergarten class (not specified)

Informant: C (for physical competence beliefs) + T + P (for social skills and psychological health) + TC (for physical activity, working memory, attention, inhibition)
	9 months
	- Working Memory:
The boxes task (Kerns & McInerney, 2007) 

- Directed Attention:
CPT; Kerns & McInerney (2007)

- Inhibition:
HSKT; Ponitz et al (2009)

- Physical Competence Beliefs:
the Pictorial Scale of Perceived Competence and Social Acceptance for Young Children (Harter & Pike, 1984)

- Nature Relatedness and Environmentally Responsible Behavior:
a game-like assessment that was adapted from Evans et al. (2007)

- Gross Motor Development:
TGMD-2; Ulrich (2000):
Six locomotor skills: run, jump, hop, slide, gallop, and leap; and six object control skills: throw, roll, kick, strike, catch, and bounce.

- Physical Activity:
Actigraphy (Actigraph GT1M, LLC)

- Social Skills and Psychological Health: 
Parents and teachers were asked to complete the SSRS; Gresham & Elliott (1990).
	- Working Memory:
n.s. differences between FP and IP

- Directed Attention:
n.s. differences between FP and IP

- Inhibition:
n.s. differences between FP and IP

- Physical Competence Beliefs:
n.s. differences between FP and IP

- Nature Relatedness and Environmentally Responsible Behavior:
n.s. differences between FP and IP

- Gross Motor Development:
FP >IP in Locomotor, but n.s. differences in Object Control

- Physical Activity:
n.s. differences between FP and IP in MPVA

- Social Skills and Psychological Health:
Parent ratings: 
FP > IP in assertiveness, social responsibility, but n.s. differences in cooperation, self-control, externalizing behavior, and internalizing behavior

Teacher ratings: 
FP > IP in assertiveness, cooperation, self-control, and internalizing behavior, but n.s. differences in externalizing behavior

	Wojciehowski & Ernst (2018)
	United States
	N = 75

Age range: 3–6 years

Gender: NA
	Type of preschool activities:  Indoor classroom activities, outdoor classroom activities, nature playscape, and access to a minimally- managed 30-acre forest (e.g., Nature preschool A; see original paper for details)

Frequency of exposure: all day in nature preschool A, B and D (4 hours a day).

Characteristics of the setting: forest (not specified)
	N = 11

Age range: 3–6 years

Gender: NA
	Type of preschool activities: indoor classroom activities and fenced outdoor playground with plastic play structures 

Frequency of exposure: all day (the number of hours is not specified)

Characteristics of the setting: NA
	8–9 months
	- Creativity:
Thinking Creatively in Action and Movement (TCAM);
	At the posttest, FP reported significantly higher scores compared to pretest for fluency, originality, and imagination.
At the posttest, IP did not show any significant differences compared to pretest in any creativity scores. 

	Zamzow & Ernst (2020)
	United States
	N = 78

Age mean: 58 months

Gender: 45% F
	Type of preschool activities:  free play and playful learning experiences with the teacher (approx. 30 minutes)

Frequency of exposure: 4–5 hours per day

Characteristics of the setting: unmaintained (wild) natural setting and natural playscapes
	N = 44

Age mean: 57 months

Gender: 48% F
	Type of preschool activities:  child-directed play for supporting cognitive, social, emotional, and physical development and guided play.

Frequency of exposure: 4–5 hours per day

Characteristics of the setting: NA
	8 months
	- Executive function skills:
Minnesota Executive Function Scale (MEFS)
	- Executive function skills: 
Both FP and IP reported significant growth from pretests to posttests.
- N.s. differences between FP and IP in the posttest levels.


Note: NA = not available; n.s = not significant; F = female; KBD = Kuno Beller Developmental Tables; OA = outdoor activities; CNI-PPC = Connectedness to Nature Index for Parents of Preschool Children; INS = Inclusion of Nature in Self Scale; CSHQ = Children’s Sleep Habits Questionnaire; PKBS-2 = Preschool and Kindergarten Behavior Scales, Second Edition; PIPPS = Penn Interactive Peer Play Scale; PPR = Pretend play rating; CATS = Children’s Attitudes Toward School; CATN = Children’s Attitudes Toward Nature (ad hoc); MVPA = measure of moderate to vigorous physical activities; MEFS = Minnesota Executive Function Scale; TCAM = Thinking Creatively in Action and Movement; GPSs = Playscape: Global positioning systems; SDQ = Child Behavior and Parental Beliefs: Strengths and Difficulties Questionnaire; PPSAPQ= Parent Supervision Attributes Profile Questionnaire; ECADDES = Early Childhood Attention Deficit Disorders Evaluation Scale; HSKT = The Head-Shoulders-Knees-Toes task; TGMD-2 = Test of Gross Motor Development;  SSRS = Social Skills Rating Scale.


Table S2
Key findings about the benefits of the intervention / exposure group (i.e. forest school or kindergarten) compared to the comparison group on the variables of interest.
	
	Cognitive outcomes
	Creati-vity


	Child development 
(Motor functioning)
	Child behavior
	Connectdness to Nature


	Other subjective outcomes

	
	GFC
	WM
	A
	I
	EF
	
	OA
	MC/C
	PhyA
	BP
	PA
	SS
	
	R
	AtS
	C
	Res
	S
	I & I

	Agostini et al., 2018
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Note. GCF: general cognitive functioning; WM: working memory; A: Attention; I: Inhibition; EF: Executive Functions; OA: Outdoor Activities; MC/C: Motor Competence/Coordination; PhyA: Physical Activity; BP: Behavioral problems; PA: Play Activities; SS: Social Skills; R: Readiness; AtS: Attitudes towards School; C: Curiosity; Res: Resilience; S: Sleep; II: Illnesses and Injuries; PD: Play disruption, PDis: play disconnection; PtP: Pretend to play.
[image: Play con riempimento a tinta unita]: improvements; [image: Interrompi con riempimento a tinta unita]: not improvements; [image: Play con riempimento a tinta unita]: worsening; T: teacher report; P: parent report; C: Children report or task on children; O=observation

PART 2 - RISK BIAS ASSESSMENT
The current literature adopted quasi experimental design, so the JBI tool for quasi experimental design was used for assessing the following bias that may affect internal validity: presence of a control group; selection bias; bias in measurement of outcomes; presence of follow-ups; appropriateness of statistical analyses; and overall methodological bias. Each criterion was rated as “1” for yes, “0” for no, and “unclear” where there was insufficient detail reported in the study. The methodological quality of included studies (i.e., risk of bias) was categorized as “high” if studies scored as “yes” less than 49%, “moderate” if the “yes” answer ranged from 50% to 69%, while “low” if studies scored “yes” on more than 70% of the questions. The scale has a maximum score of 9. See the following tables for other details about risk of bias results. 

Table S3
Risk of bias assessed with the Joanna Briggs Institute (JBI) Critical Assessment checklist for quasi-experimental study design (Munn et al., 2020). The authors' judgments for each study are included.
	Study
	Q1
	Q2
	Q3
	Q4
	Q5
	Q6
	Q7
	Q8
	Q9
	Risk of bias

	Agostini et al., 2018
	Y
	NC
	NC
	Y
	N
	NC
	Y
	Y
	N
	HIGH

	Barrable, & Booth, 2020
	Y
	N
	NC
	Y
	N
	NA
	Y
	Y
	Y
	MODERATE

	Choi et al., 2014
	Y
	Y
	NC
	Y
	N
	NA
	Y
	N
	N
	HIGH

	Cordiano et al., 2019
	Y
	NC
	NC
	Y
	Y
	N
	Y
	N
	Y
	MODERATE

	Elliot et al., 2014
	NC
	NC
	NC
	NC
	N
	NA
	Y
	N
	N
	HIGH

	Ernst & Burcak, 2019
	Y
	Y
	NC
	Y
	N
	NA
	Y
	N
	N
	HIGH

	Fjørtoft, 2001
	Y
	Y
	NC
	Y
	Y
	N
	Y
	N
	N
	MODERATE

	Fjørtoft, 2004
	Y
	Y
	NC
	Y
	Y
	N
	Y
	N
	N
	MODERATE

	Fjørtoft, & Sageie, 2000
	Y
	Y
	NC
	Y
	Y
	N
	Y
	N
	N
	MODERATE

	Frenkel et al., 2019
	Y
	Y
	NC
	Y
	NA
	NA
	Y
	Y
	N
	MODERATE

	Fyfe-Johnson et al., 2015
	NC
	Y
	Y
	Y
	NA
	N
	Y
	N
	N
	HIGH

	Lerstrup et al. 2017
	Y
	Y
	NC
	Y
	N
	NA
	Y
	NC
	N
	HIGH

	Mårtensson et al., 2009
	NC
	NA
	NA
	N
	N
	N
	NA
	Y
	N
	HIGH

	Müller et al., 2017
	Y
	NC
	NC
	Y
	NA
	N
	Y
	NC
	N
	HIGH

	Wojciehowski, & Ernst, 2018
	Y
	NC
	NC
	Y
	Y
	N
	Y
	Y
	N
	MODERATE

	Zamzow, & Ernst, 2020
	N
	NC
	NC
	Y
	Y
	N
	Y
	Y
	N
	HIGH


Note. Q1=Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e. there is no confusion about which variable comes first)?; Q2= Were the participants included in any comparisons similar?; Q3= Were the participants included in any comparisons receiving similar treatment/care, other than the exposure or intervention of interest?; Q4= Was there a control group?; Q5= Were there multiple measurements of the outcome both pre and post the intervention/exposure?; Q6= Was follow up complete and if not, were differences between groups in terms of their follow up adequately described and analyzed?; Q7= Were the outcomes of participants included in any comparisons measured in the same way?; Q8= Were outcomes measured in a reliable way?; Q9= Was appropriate statistical analysis used?. Assessment: Y=YES; N=NO; NC=NOT CLEAR: NA=NOT APPLICABLE.

Table S4
Assessment strategy for the appropriateness of statistical analyses in the reviewed studies (details in Sella et al., unpublished). 
		Study
	Use of adequate methods
	Power analysis or sample size justification
	Checking assumptions
	Correcting for multiple testing
	Reporting of effect sizes
	Overall appropriateness 

	Agostini et al., 2018
	Y
	N
	N
	N
	Y
	LOW

	Barrable, & Booth, 2020
	Y
	Y
	Y
	Y
	Y
	HIGH

	Choi et al., 2014
	Y
	N
	N
	N
	N
	LOW

	Cordiano et al., 2019
	Y
	Y
	Y
	Y
	Y
	HIGH

	Elliot et al., 2014
	Y
	N
	N
	N
	N
	LOW

	Ernst & Burcak, 2019
	Y
	N
	N
	N
	Y
	LOW

	Fjørtoft, 2001
	Y
	N
	N
	N
	N
	LOW

	Fjørtoft, 2004
	Y
	N
	N
	N
	N
	LOW

	Fjørtoft, & Sageie, 2000
	Y
	N
	N
	N
	N
	LOW

	Frenkel et al., 2019
	Y
	N
	N
	N
	N
	LOW

	Fyfe-Johnson et al., 2015
	Y
	N
	N
	N
	N
	LOW

	Lerstrup, & van den Bosch, 2017
	NC
	N
	N
	N
	N
	LOW

	Mårtensson et al., 2009
	Y
	N
	N
	N
	N
	LOW

	Müller et al., 2017
	Y
	N
	N
	N
	Y
	LOW

	Wojciehowski, & Ernst, 2018
	Y
	N
	N
	N
	N
	LOW

	Zamzow, & Ernst, 2020
	Y
	N
	N
	N
	Y
	LOW


Note. N=No; NC=Not clear: NA=Not applicable



PART 3 – DETAILS OF OUTCOMES MEASUREMENTS

Table S5
Characteristics of the measures reviewed and studies that include them.
	Instrument
	Description
	Study

	Cognitive outcomes

	The boxes task (Kerns & McInerney, 2007)
	It is a touchscreen operated, self-ordered search task designed to measure working memory. Participants are instructed to find a jack-in-the-box while continuously keeping in mind boxes they had already searched.
	Müller et al., 2017

	Continuous Performance Test (CPT; Kerns & McInerney, 2007; Miller et al., 2012)
	It is a measure of directed attention. The CPT is a computerized task in which participants is required to respond to the appearance of a target stimulus by touching this animal on the touchscreen computer and to refrain from responding to a number of different, non-target stimuli.
	Müller et al., 2017

	Head-Shoulders-Knees-Toes task (HSKT; Ponitz, McClelland, Matthews, & Morrison, 2008)
	It is a measure of inhibition and self-regulation. After a warm- up phase where participants were asked to follow the experimenter’s commands, they were asked to do the opposite of what the experiment said.
	Müller et al., 2017

	Minnesota Executive Function Scale (MEFS; Carlson & Zelazo, 2014)
	It is a standardized assessment of executive functions skills designed for children ages 2 and up with child-friendly graphics, avatars, and child-directed instructions. Final score:  takes both trial accuracy and response time into account using a proprietary algorithm (0-100).
	Ernst & Burcak, 2019; Zamzow & Ernst, 2020

	Creativity

	Thinking Creatively in Action and Movement (TCAM; Torrance, 2019)
	It is an instrument designed for use with three – to eight- year-old children. The test assesses the creativity of young children or children with limited verbal and drawing skills. Final score: an overall creativity score is reported
	Wojciehowski & Ernst, 2017; Ernst & Burcak, 2019

	Child development (Motor functioning)

	· Kuno Beller Developmental Tables (Mantovani, 1995)

	It is an instrument that describes children’s development according to specific areas. In order to complete the Kuno Beller Developmental Tables, the adult starts answering a detailed list of items from the development phase in which the child does all the things described and stops in the phase where s/he does not see any behavior depicted. This is repeated for all the eight developmental areas. Final score: average values of the various phases
	Agostini et al., 2018

	EUROFIT: European Test of Physical Fitness, the Motor Fitness Test (Adam et al., 1988)
	It is a test that measures physical abilities. The test is divided into nine different physical abilities covering flexibility, speed, endurance, and strength.
	Fjørtoft & Sageie, 2000; Fjørtoft, 2001; Fjørtoft, 2004

	Acelerometer
	An accelerometer is an electronic sensor that measures the acceleration forces to determine the object’s position in space and monitor its movement. It can be used as motion detectors (DeVaul & Dunn 2001), body-position and posture sensing (Foerster, Smeja, & Fahrenberg, 1999), and estimating sleep-wake cycles.
	Muller et al., 2017; Fyfe-Johnson et al., 2015

	Child Behavior
	
	

	Strengths and Difficulties Questionnaire (SDQ; Goodman, 1997, 2001)
	It is a 25-item parent-reported psychological assessment of children to evaluate psychological attributes in 5 domains (5 items in each domain; score range in each domain: 0-10): emotional problems, conduct problems, hyperactivity/inattention, peer relationship problems, and prosocial behavior.
	Fyfe-Johnson et al., 2015

	Preschool and Kindergarten Behavior Scales (PKBS-2; Merrell, 2002)
	It is a 76-item behavior rating instrument assessing aspects of children’s social skills and problem behaviors.   
	Cordiano et al., 2019

	Social Skills Rating Scale (SSRS; Gresham & Elliott, 1990)
	It is a questionnaire used to evaluate social skills from kindergarten through 12th grade. The SSRS is a widely used rating instrument that is broken down into items tapping social skills (e.g., cooperation assertiveness, social responsibility and self-control, and items assessing psychological health (externalizing problems such as temper tantrum, aggression, hyperactivity and internalizing problems such as social anxiety, loneliness, and sadness).
	Muller et al., 2017

	Observation of free play sessions in preschool children (ad hoc)
	It is a measure of types of activities carried out and time for each participant.
	Lerstrup et al., 2017

	Penn Interactive Peer Play Scale (PIPPS; McWayne et al., 2007)
	It is a 32-item behavior rating instrument assessing aspects of children’s peer play behaviors. It assesses the quality of peer interactions in play across the dimensions of Play Interaction, Play Disruption, and Play Disconnection.
	Cordiano et al., 2019

	Pretend play rating (Kaugars & Russ, 2009)
	The scale consisted of five questions assessing children’s imagination in play, use of make-believe, enjoyment of play, amount of emotion expressed in play, and use of make-believe in dramatic play, using a 5-point Likert scale.
	Cordiano et al., 2019

	Connectedness to nature and attitudes/behaviors towards nature

	Connectedness to Nature Index for Parents of Preschool Children (CNI-PPC; Sobko et al, 2018)
	It is a 16-items scale using parental report of their preschooler ’s nature connection. Responses were given in a five-item Likert scale ranging from “strongly disagree” to “strongly agree”. The measure had four dimensions: enjoyment of nature, empathy for nature, responsibility toward nature, and awareness of nature. Final score: sum of 16 questions CNI survey.

	Barrable & Booth, 2020

	Inclusion of Nature in Self scale (INS; Schultz, 2002)
	It  is a one-dimensional, graphical questioning tool. It consists in seven-item pictorial scale that presents a series of progressively more interconnected circles that represent the “self” and “nature”. The participants have to choose the pair of circles that best describes their relationship to nature. Circle pairs were scored using a 1-to-7-point scale (complete separation with
	Barrable & Booth, 2020

	Children’s Attitudes Toward Nature (CATN) (ad hoc)
	It is a 12-item rating instrument which measure the child’s attitude toward the activity, using the administration guidelines and instructions of the CATS (Henry, Mashburn, & Konold, 2007) as a guide. A range of nature activities are read to the child and the child responds to each by pointing to a face on a card that reflects the child’s attitude.
	Cordiano et al., 2019

	Children’s nature relatedness and their environmental behaviors (Evans et al., 2007)
(ad hoc)
	Game-like assessment, adapted from previous research with elementary school children (Evans et al. 2007). The measure consisted of a game board wherein the child “competed” against the interviewer. At 11 junctures around the board, the child had to choose between various options he or she would prefer. The choices were depicted graphically on the board and read aloud to the child. Children received a score of 2 for choosing the more nature-oriented action or environmentally responsible option, and a score of 1 for choosing the other option. Responses to the four nature-relatedness items (max score of 8) and environmental behavior items (max score of 12) were aggregated.
	Elliot et al., 2014; Muller et al., 2017

	Other subjective outcomes
	
	

	Readiness: 
Kindergarten readiness measure (Cordiano et al., 2019)
	A measure of children’s academic kindergarten readiness skills. Skills included letter number recognition, sorting and classifying information, counting, rhyming, and recognizing one’s name in print. The skills were rated as 4-point scale: “Never,” “Sometimes,” “Often,” or “Always” by teachers.
	Cordiano et al., 2019

	Children's Attitudes Toward School (CATS; Henry et al., 2007)
	It is a 14-item rating instrument designed for use with children in kindergarten and first grade. 
	

	Curiosity: Curiosity Drawer Box task (Henderson et al., 1979)
	It is a measure of object curiosity, or the desire to know and explore how things work and function. This assessment procedure is administered individually to children and involves providing the child with a small box with 12 drawers, with each drawer containing a different small toy of moderate novelty. The child is invited to play with the box until they are finished. Final score: there are a total of 12 possible points (one point per drawer) for each of these three dependent measures (toys out, toys explored, toys engaged with further), with higher numerical scores indicating higher levels of the respective forms of curiosity.
	Ernst & Burcak, 2019

	Resilience:
Devereux Early Childhood Assessment for Preschoolers, Second Edition (DECA-P2; LeBuffe & Naglieri, 2012)
	This instrument is a standardized, norm-referenced behavior rating scale that is used to assess within-child protective factors related to resilience. Parents and teachers/caregivers are asked to evaluate the frequency of 27 positive behaviors (strengths, rated as 4-point scale), which form subscales of initiative, self-regulation, and attachment. Final score: sum of the sub-factors.
	Ernst & Burcak, 2019

	Children’s Sleep Habits Questionnaire (CSHQ; Owens et al, 2000)
	It’s a sleep questionnaire for children aged 4 to 12 years. Parents are asked to report their child’s sleeping behaviors during the last week of the observation timeframe. CSHQ comprises 33 items and each is rated 3-point scale such as “usually”, “sometimes”, and “rarely”.
	Choi et al., 2014
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