
School	  Gardens	  &	  Physical	  Ac3vity:	  	  
A	  randomized	  controlled	  trial	  of	  low-‐income	  elementary	  schools

Nancy M. Wells, Beth M. Myers, Charles R. Henderson, Jr.
Cornell University, Ithaca NY 



GARDENS MAY AFFECT 
PHYSICAL ACTIVITY AND DIET



What’s the Evidence?
Do gardens affect physical activity?

School Gardens

Physical Activity

Diet

•Time outdoors predicts PA among youth (Ferriera, 2006; Sallis et al., 2000).

•Pilot study suggest school gardens may lead to increased 
frequency of PA among children (Hermann et al., 2006; Phelps et al., 2010) 

•Gardening linked to PA among adults (Twiss et al., 2003; Sommerfeld et al., 
2010).

•However, there is a relative dearth of data.



OUR STUDY:

Diet

•	  	  ~2500	  children,	  48	  schools	  in	  four	  states:	  	  AR,	  IA,	  WA,	  NY
•	  All	  under-‐resourced	  schools	  (50%	  or	  higher	  FRPM)

•	  	  Builds	  on	  	  larger	  4-‐state	  USDA-‐funded	  study	  examining	  effects	  
of	  gardens	  on	  dietary	  intake,	  nutri3onal	  knowledge	  etc.
•	  	  Collabora3on	  with	  Coopera3ve	  Extension

•	  Schools	  randomly	  assigned	  to	  interven3on	  or	  wait-‐list	  control	  
•	  4	  waves	  of	  data	  collec3on:	  Fall	  2011	  -‐	  Spring	  2013	  	  
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OUR PHYSICAL ACTIVITY STUDY:

Diet

•	  	  ~2500	  children,	  50	  schools	  in	  four	  states:	  	  AR,	  IA,	  WA,	  NY
•	  All	  under-‐resourced	  schools	  (50%	  or	  higher	  FRPM)

•	  	  Builds	  on	  	  larger	  4-‐state	  USDA-‐funded	  study	  examining	  effects	  
of	  gardens	  on	  dietary	  intake,	  nutri3onal	  knowledge	  etc.
•	  	  Collabora3on	  with	  Coopera3ve	  Extension

•	  Schools	  randomly	  assigned	  to	  interven3on	  or	  wait-‐list	  control	  
•	  4	  waves	  of	  data	  collec3on:	  Fall	  2011	  -‐	  Spring	  2013

Gardens	  -‐-‐>	  Physical	  Ac3vity	  study
•	  	  New	  York	  State:	  	  5	  regions,	  12	  elementary	  schools	  
•	  	  4th	  -‐	  5th	  graders	  at	  baseline
•	  	  Funded	  by	  RWJF	  /	  ALR
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THE INTERVENTION

Funded	  by	  the	  USDA	  People’s	  Garden	  Program

Partnered	  with	  ~2	  teachers	  /	  classes	  at	  each	  school

Local	  Coopera3ve	  Extension	  Educator

Raised	  bed	  garden	  kits

Garden-‐based	  Curriculum	  of	  40	  lessons	  for	  2-‐year	  period

http://www.dailygazette.com/news/2012/jun/14/0614_veg/
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ASSESSING PHYSICAL ACTIVITY:
Multiple Measures

GAQ Survey

Accelerometry

Direct Observation



ASSESSING PHYSICAL ACTIVITY:
Multiple Measures

DIRECT OBSERVATION (PARAGON)  Classroom v. Garden (Myers + Wells, in press)
% lying, , % sitting, % kneeling, % standing, 
% squatting, % walking, % very active  

GAQ - General Activity Questionnaire -in and out of school  (Trueuth et al.)
Physical Activity - usually (0-10)
Physical Activity - yesterday (0-10)
Sedentary Activity - usually (0-2.5)
Sedentary Activity - yesterday (0-2.5)

ACCELEROMETRY - during the school day (for 3 days)
% Sedentary
% Light PA
% Moderate PA
% Vigorous PA
% MVPA



1.	   Do	  school	  gardens	  affect	  children’s	  
overall	  PA	  and	  sedentary	  ac3vity	  as	  
measured	  by	  the	  GAQ?	  

2.	  	  Do	  school	  gardens	  affect	  PA	  levels	  
during	  the	  school	  day,	  as	  measured	  with	  
accelerometry?	  

3.	  	  Does	  PA,	  measured	  by	  direct	  
observa3on,	  differ	  during	  indoor	  
classroom	  lesson	  	  v.	  outdoor	  garden	  
lesson?	  

Research	  Ques3ons



Sample	  Ethnicity	  +	  Gender

White&
47%&

Black&
28%&

Hispanic&
10%&

Asian&
9%&

Mul;racial&
1%&

Unknown&
5%&

45%$

55%$

Par$cipant*Gender*(n=290)*

Boys$

Girls$

Mean%Age%=%9%y.o.%



RESULTS



1.	  Is	  there	  an	  effect	  of	  school	  gardens	  on	  children’s	  overall	  
physical	  ac3vity	  and	  sedentary	  ac3vity	  as	  measured	  by	  the	  GAQ?

GAQ	  survey	  results	  indicate	  that	  children	  at	  the	  garden	  schools	  
reduced	  their	  usual	  sedentary	  ac3vi3es	  from	  baseline	  to	  follow-‐
up	  more	  than	  children	  at	  control	  schools.	  

 

Garden group 
significantly reduced 
sedentary behaviors 

such as “screen time”



1.	  Is	  there	  an	  effect	  of	  school	  gardens	  on	  children’s	  overall	  
physical	  ac3vity	  and	  sedentary	  ac3vity	  as	  measured	  by	  the	  GAQ?

Physical Activity (PA) data + Sedentary Activity by Intervention/ control and 
pre-garden (Wave 1) to post-garden (Waves 2, 3,4) (N=290)

Interven'on) Control)
Pre$
(W1))

Post$
(W2-W4))

Pre$
(W1))

Post$
(W2-W4))

Mean$(SE)$ Mean$(SE)$ Mean$(SE)$ Mean$(SE)$ p-value$

PA$
Yesterday! 2.80$(0.16)$ 2.43$(0.17)$ 2.76$(0.16)$ 2.48$(0.18)$ .619$

PA$
Usually! 3.69$(0.14)$ 3.35$(0.16)$ 3.56$(0.14)$ 3.58$(0.16)$ .060$

Sedentary$$
Yesterday! .61$(0.03)$ .52$(0.04)$ .58$(0.03)$ .54$(0.04)$ .286$

Sedentary$$
Usually! .75$(.04)$ .68$(.04)$ .69$(.04)$ .77$(.04)$ .003**$

**$p$<$.01.!



2.	  	  
Do	  school	  gardens	  affect	  PA	  during	  the	  school	  day,	  measured	  
with	  accelerometry?	  

	  	  Accelerometry	  data	  indicate	  
that	  children	  at	  the	  garden	  
schools	  increase	  the	  
percentage	  of	  the	  school	  day	  
that	  is	  spent	  in	  moderate	  
physical	  ac3vity	  more	  than	  
children	  at	  the	  control	  schools.



2.	  	  
Do	  school	  gardens	  affect	  PA	  during	  the	  school	  day,	  measured	  
with	  accelerometry?	  

Interven'on) Control)
Pre$
(W1))

Post$
(W2-W4))

Pre$
(W1))

Post$
(W2-W4))

Mean$(SE)$ Mean$(SE)$ Mean$(SE)$ Mean$(SE)$ p-value$

%$Sedentary$ 53.74$(1.57)$ 53.54$(1.60)$ 53.19$(1.55)$ 54.28$(1.55)$ .220$

%$Light$PA$ 35.96$(0.80)$ 34.49$(0.85)$ 36.15$(0.81)$ 34.24$(0.82)$ .586$

%$Moderate$PA! 5.04$(0.47)$ 5.52$(0.47)$ 5.43$(0.45)$ 5.41(0.45)$ .020*$

%$Vigorous$PA$ 5.00$(0.52)$ 6.22$(0.52)$ 5.09$(0.50)$ 5.96$(0.50)$ .282$

%$MVPA$ 10.02$(0.91)$ 11.73$(0.92)$ 10.48$(0.88)$ 11.32$(0.88)$ .072$

*$p<.05.!

Physical Activity (accelerometry) data by intervention / control and 
pre-garden (Wave 1) to post-garden (Waves 2,3,4) (N=166)



3.	  	  Does	  physical	  ac3vity,	  as	  measured	  by	  direct	  observa3on,	  
differ	  during	  an	  indoor	  lesson	  versus	  outdoor	  lesson?	  

Children	  move	  more	  &	  engage	  in	  more	  varied	  postures	  during	  
garden-‐based	  lesson	  compared	  to	  indoor	  classroom	  lesson.



3.	  	  Does	  physical	  ac3vity,	  as	  measured	  by	  direct	  observa3on,	  
differ	  during	  an	  indoor	  lesson	  versus	  outdoor	  lesson?	  

Outdoor' Indoor' ''

Mean% (SE)% Mean%% (SE)% p+value%
PARAGON%
Ac6vity%Category%

Lying% .01% .00% .00% .00% .017*%
SiDng% .16% .04% .84% .04% .000***%
Kneeling% .09% .02% .01% .02% .000***%
Standing% .53% .02% .10% .02% .000***%
SquaDng% .05% .01% .00% .01% .000***%
Walking% .14% .02% .03% .02% .000***%
Very%Ac6ve% .02% .00% .00% .00% .000***%

%*%p<.05;%***%p<.0001!

Percentage of time spent in each PA category, indoors v. outdoors, as measured 
by direct observation (PARAGON) (n=121 in/out paired observations)



CONCLUSIONS

•	
Children	  at	  schools	  with	  gardens	  report	  a	  reduc3on	  in	  usual	  
sedentary	  behaviors.	  	  	  This	  suggests	  that	  gardening	  may	  
contribute	  to	  a	  reduc3on	  in	  “screen	  3me”	  and	  other	  sedentary	  
behaviors.

•	
School	  gardens	  lead	  to	  increased	  moderate	  physical	  ac3vity	  
during	  the	  school	  day.	  	  Although	  typically	  children	  spent	  just	  
1-‐2	  hours	  in	  the	  garden	  per	  week,	  there	  was	  an	  effect	  on	  PA.

•	
Children	  move	  more	  and	  sit	  less	  during	  outdoor	  garden	  lesson	  
versus	  indoor,	  classroom	  lesson.	  	  Sugges3ng	  more	  integra3on	  
of	  gardens	  with	  curriculum	  can	  yield	  even	  stronger	  effects.



Next	  Steps	  /	  Future	  Research

A.	  	  Is	  3me	  outdoors	  as	  mediator?
School	  Gardens	  -‐-‐>	  Time	  Outdoors	  -‐-‐>	  Physical	  ac3vity

B.	  	  Do	  school	  garden	  programs	  serve	  as	  a	  catalyst,	  leading	  to	  
home	  gardening?

C.	  	  What	  are	  the	  educa3onal	  outcomes	  of	  school	  gardens?	  	  Are	  
they	  synergis3cs	  with	  effects	  on	  physical	  ac3vity?
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