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Abstract

Activities in natural environments can significantly benefit children’s physical and mental well-being. However, there is a lack
of systematic research on the effects of intervention on children’s nature education activities in China. Therefore, this study aims
to collect evidence of the positive impact of nature education activities on children to evaluate the intervention effects of nature
education activities on children. Literature searches were conducted in three Chinese databases and five foreign databases. All
databases’ periods were set from January 2003 to April 2024, and the included studies consisted of randomized controlled trials
(RCTs) and controlled studies. The selected 46 studies involving a total of 2 916 participants (age range: 3.5~ 12 years) were
subjected to meta-analysis using Revman 5.4 and Stata 17.0, then the study findings revealed that nature education activities
could effectively enhance children’s social functions such as environmental attitudes, environmental-friendly attitudes, and na-
ture-friendly attitudes; they can improve children’s behavioral functions such as creativity, attention, and emotional intelligence;
they can enhance children’s emotional functions such as self-esteem, self-regulation ability, emotion regulation ability and sense
of happiness; however, the effect on reducing children’s stress was not significant. In summary, nature education stimulates
children’s curiosity and enhances their social, behavioral, and emotional functions through various natural elements and activ-
ities, but it has limited effects on reducing stress. Future research should integrate landscape architecture to explore the impact
of various forms, regions, and seasons of nature education on children and optimize the classification of nature education.
Keywords

nature education; positive effects; meta-analysis; children; systematic review
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Fig. 1 Search results and literature screening process
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Tab. 1 Summary of meta-analysis results

=y AN + 2tk 2N
IndeiEchaT\:sjingation Ouf;c}?n?i?;ex Resﬁ}:;;:iin/ugjber SMD (95%Cl) p?/!ie 1%
WEisE 2 3.23 (0.21, 6.26) 0.040 95
tL&Thie R AT 3 0.29 (0.14, 0.44) < 0.001 46
B AR KAT A 16 1.76 (1.23, 2.30) < 0.001 88
BliE ) 4 1.04 (0.67, 1.41) < 0.001 41
f1h¥hhe EFEW)) 2 0.36 (-0.19, 0.64) 0.020 0
1% ) 10 1.13 (0.77, 1.50) < 0.001 67
SR 5 0.78 (0.55, 1.01) < 0.001 17
SR AR 4 228 (0.62, 3.95) 0.007 93
1% B IIRE SEAR 2 0.95 (0.51, 1.39) < 0.001
AR 2 1.67 (1.36, 1.98) < 0.001
559 2 0.44 (-0.69, 0.76) 0.290 56
F2 LR THESTERICR
Tab.2 Summary of the results of social function subgroup analysis
4 =
B BB/ AN qup (95%0)  127% FARMEPE  Testfor sig;rﬂifpjgiﬁerences
Characteristics Research number n P value for heterogeneity o) b
B XFREIRT HAR 13 532 2.17 (1.43, 291) 91 < 0.001
BARBERAE stilnmse 2] B s 6 946 1.73 (0.73, 2.73) 95 < 0.001 1.250 0.530
Ex4T A5 15 BER 2 94 1.34 (-0.04, 2.73) 89 0.003
5~ 10 & 13 546 124 (0.94, 1.54) 60 0.003
TE 7.090 0.008
11~ 15 fF 8 1026 296 (1.73, 4.19) 96 < 0.001
- = pogiis 9 1111 1.06 (0.60, 1.51) 86 < 0.001 7060 0.005
HE X B 12 461 240 (1.58, 321) 91 < 0.001
R JEREALXS 17 708  1.66 (1.24, 2.08) 82 < 0.001 0,640 0,430
Rt AL %} R 4 864  2.30 (0.78, 3.83) 96 0.003
FENZE 10 1104 1.09 (1.43, 2.91) 83 < 0.001
RIS bk T et 23 ] 5 199 173 (0.73, 2.73) 94 < 0.001 6.960 0.030
FRARAS ] 6 273 134 (-0.04,2.73) 92 < 0.001
S CRERET: BMEAHEENE  BEs), BABERFAEE (p<0050); £ 223 1ERKIEESHT
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Tab. 3 Summary of results of behavioral function subgroup analysis

. . ; TAHESR
4’?}13 . WxrEL/ M AB/A SMD (95%Cl) 1% SRt pE ~ Test for subgroup differences
Characteristics Research number n P value for heterogeneity
p
HTRE DHEF B bR 12 603 090 (0.61, 1.39 61 0.005
A e b ) 0.600 0.440
A GEE 2] BAR 4 140 1.26 (0.38, 2.14) 81 0.020
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> 15 JH 3 94 1.02 (0.59, 1.46) 0 < 0.001
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FEMzE ] 9 408  1.34 (-0.04, 2.73) 62 < 0.001
R4 BRMERESTERICR
Tab. 4 Summary of results of affective function subgroup analysis
, - o THER
HHIE MR/ M AB/A SMD (95%Cl) /% FhRttp E Test for subgroup differences
Characteristics Research number n P value for heterogeneity o)
p
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