Annotated Bibliography:
Original Research Supporting Outdoor Learning & Play
The following is a selective bibliography of the original research that links environmental education
and the “greening” of schools to improved student behavior and learning.

Nature-Smart Kids Get Higher Test Scores
The American Institutes for Research® conducted a study, submitted to the California Department of
Education, of the impact of weeklong residential outdoor education programs. The focus was on atrisk youth, 56% of whom reported never having spent time in a natural setting. Comparing the
impact on students who experienced the outdoor education program versus those in a control group
who had not had the outdoor learning experience, results were statistically significant. Major
findings were: 27% increase in measured mastery of science concepts; enhanced cooperation and
conflict resolution skills; gains in self-esteem; gains in positive environmental behavior; and gains in
problem-solving, motivation to learn, and classroom behavior. (Original Research) “Effects of
Outdoor Education Programs for Children in California.” American Institutes for Research: Palo
Alto, CA: 2005. Available on the Sierra Club web site.
http://www.sierraclub.org/youth/california/outdoorschool_finalreport.pdf

The Power of Greening School Grounds
This report by Janet E. Dyment presents findings from her 2003 study on the impacts of green school
ground initiatives at 45 elementary, middle, and high schools in the Toronto District School Board.
As part of this study, Dyment surveyed nearly 150 parents, teachers, and principals about the impact
of greening initiatives on a variety of outcomes, including curriculum delivery, student learning and
academic achievement, teaching practices, and student behavior. The author also conducted in-depth
interviews with 21 respondents from 5 schools. Despite the variety of schools studied, Dyment found
a number of common benefits of greening initiatives. For example, 90% of respondents reported that
student enthusiasm and engagement in learning increased on green school grounds as compared to
teaching indoors and 70% of respondents reported that their motivation for teaching increased on
green school grounds as compared to teaching indoors. Importantly, this study demonstrates that the
benefits of school ground greening initiatives are numerous and varied, and can be realized by
different schools with a variety of different types of greening projects. Dyment concludes the report
by providing a series of high-level policy recommendations to assist schools across Ontario in
successfully implementing and realizing the full benefits of school ground greening initiatives.
Dyment, J. (2005). “Gaining ground: The power and potential of school ground greening in the
Toronto District School Board: Evergreen.” This report was commissioned by Evergreen, a charitable
organization focused on bringing communities and nature together and is available online at:
http://www.evergreen.ca/en/lg/gaining_ground.pdf

Natural Settings Provide Psychological Benefits
This is one of the earliest studies to explore the potential for contact with nature to have a positive
effect in reducing the impact of attention deficit disorder in children. The study was designed to test
two hypotheses: 1) Attention deficit symptoms will be more manageable after activities in green
settings than after activities in other settings; and 2) The greener a child’s everyday environment, the
more manageable their attention deficit symptoms will be in general. The results were positive.
(Original Research) “Coping with ADD: The Surprising Connection to Green Play Settings,” by
Andrea Faber Taylor; Frances E. Kuo; and William C. Sullivan (2001) Taylor, Andrea Faber;
Frances E. Kuo; and William C. Sullivan. In Environment and Behavior, Vol. 33, No. 1, January
2001. © 2001 Sage Publications, Inc. Available on the web site of the University of Illinois UrbanaChampaign. http://www.lhhl.uiuc.edu/

Access to Nature Nurtures Self-Discipline
This study focuses on the positive benefits to inner city youth, particularly girls from access to green
spaces for play. Even a view of green settings enhances peace, self-control, and self-discipline.
While the results are most notable for girls, the evidence is not limited to the positive impact on girls.
(Original Research) Taylor, Andrea Faber; Frances E. Kuo; and William C. Sullivan. “Views of
Nature and Self-Discipline: Evidence from Inner City Children.” In the Journal of Environmental
Psychology, 21, 2001. © 2001 Academic Press. Available on the Web site of the University of
Illinois Urbana-Champaign. http://www.lhhl.uiuc.edu/

Nearby Nature Reduces Stress in Children
This study, reported in 2003, by Cornell assistant professor Nancy Wells, focuses on rural children
and finds that even a view of nature — green plants and vistas — helps reduce stress among highly
stressed children. Further, the more plants, green views and access to natural play areas, the more
positive the results. (Original Research) Wells, N.M., and Evans, G.W. “Nearby Nature: A Buffer
of Life Stress Among Rural Children.” Environment and Behavior. Vol. 35:3, 311-330.

Nearby Nature Boosts Children’s Cognitive Functioning
A precursor to Nancy Wells Study this research reported in 2000 shows that proximity to, views of
and daily exposure to natural settings increases children’s ability to focus and therefore enhances
cognitive abilities. (original research) Wells, N.M. “At Home with Nature: Effects of ‘Greenness’
on Children’s Cognitive Functioning.” Environment and Behavior. Vol. 32, No. 6, 775-795.

School Achievement Is Enhanced with Environment Based Curricula
Sponsored by many state departments of education, this 1998 study has an important place in
documenting the enhanced school achievement of youth who experience school curricula in which
the environment is the principal organizer. This study, completed in 1998, was followed by two
related studies, conducted by the State Education and Environment Roundtable (SEER), both of
which produced results consistent with this original study. (Original Research) Lieberman, Gerald
A.; and Linda L. Hoody. “Closing the Achievement Gap: Using the Environment as an Integrating
Context for Learning.” SEER: Poway, CA, 1998. “California Student Assessment Project.” SEER:
Poway, CA, 2000. Available on the Web site of the State Education and Environment Roundtable
(SEER) at www.seer.org
More Evidence Corroborates Environment-Based School Achievement
This study provides further evidence to support the positive benefits on school achievement from
environment-based study in schools. This 2005 study is consistent with the results of two precursor
studies, cited above, “Closing the Achievement Gap” (1998) and the “California Student Assessment
Project” (2000). Students in environment-based instructional programs score as well or better on
standardized measures in four basic subject areas — reading, math, language and spelling. The
environment-based programs also foster cooperative learning and civic responsibility, using the
natural characteristics of the school grounds and local community as the foundational framework for
the curricula. While the benefits are significant, this study also provides evidence for the challenges
inherent in maintaining environment-based curricula in schools on a longitudinal basis, despite
substantial evidence of benefits. (Original Research) “California Student Assessment Project Phase
Two: The Effects of Environment-Based Education on Student Achievement.” SEER: Poway, CA,
2005. (Original Research) Available on the Web site of the State Education and Environment
Roundtable (SEER) at www.seer.org

All of the above are selections of the Bibliography from Children and Nature Network
http://www.childrenandnature.org/documents/C118/
	
  
	
  

