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Abstract

Careful analysis of existing studies regarding the value of nature- based strategies in education led to this study. The intention of this study is to provide data about the feelings and opinions of students as they are given the opportunity to experience nature with classmates. Participants were 69 10 and 11 year old students. They completed rating scales and questionnaires before and after outdoor gardening experiences. Results show a slight increase in mood, self-esteem, confidence, concentration and feelings of success and capability. 

Introduction
General Statement of the Problem

Inspiration. Celebration. Creation.  Nature is all of these things.  Nature inspires art.  Ancient cultures and cultures of today celebrate various aspects of nature.  Nature speaks of creation and death – the circle of life.  As humans, we cannot separate ourselves from nature as we are a part of it and it of us.  For centuries, people have sought to understand nature and its dynamics in their lives.  More recently, there has been a push to return to nature.  Here the importance of nature will be explored as it relates to health and well-being. In today’s world of standardized testing and content standards driven instruction, it is easy to overlook the whole child. With minimal effort and some creativity, educators can appeal to various types of learners by applying nature-based strategies into instruction. 
Review of Related Literature

Recent decades have seen a paradigm shift in the field of education.  This shift has resulted incorporating neuroscientific research of how the brain functions and learns into teaching methods.  Another major thrust of the paradigm shift has been a holistic and integrated approach to teaching and learning. The purpose here will be to evaluate what impact nature-based strategies have on academic and / or behavioral functioning if implemented into instruction.  A review of the literature will explore theories and benefits of associated with nature activities, the importance of nature in a holistic approach, and what current information is available regarding the use of nature in or out of the classroom.


In exploring theories and benefits associated with nature, one must first look at the world of gardening.  Gardening has been associated with horticulture therapy, healing garden or therapeutic garden and the development of positive vocational and leisure skills (Soderback, Soderstrom, & Schalander, 2004).    Soderback, et al, (2004) indicated that horticultural therapy and therapeutic gardening can improve mood, self-esteem and concentration, reduce fear and anxiety, improve overall health and well-being, facilitate social interaction, and develop occupational and leisure skills. 


Therapeutic gardening has been incorporated into detention settings to improve behavior and vocational skills.  In reviewing the impact of therapeutic gardening in a long-term detention setting, Sandel (2004) highlighted many benefits for a juvenile facility in Texas.  The juveniles were noted to work collaboratively, decrease aggressive behaviors, improve self-esteem, improve sense of community and decrease stress and anxiety (Sandel, 2004). Also, juveniles gained insight to their lives as a result of the metaphors found through the process of gardening.  For example, “the juveniles really could see the benefits of growing healthy and strong, without the need for chemicals (Sandel, p. 127, 2004).” 


As it was mentioned earlier, it is important to explore theories related to the benefits experienced when one is in nature. Soderback et al (2004) highlighted three major theories in their work which include Kaplans ‘evolutionary theory,’ Ulrich et al’s ‘psycho-evolutionary theory,’ and Relf’s ‘cultural learning theory.”   First was that of Kaplan’s ‘evolutionary theory’ which suggests humans use involuntary attention while in nature and therefore, natures impact is improved ability to concentrate.  The ‘psycho-evolutionary theory,’ which has been proven, is based on the premise since humans have acclimated well to nature for survival, they respond positively on an emotional and physiological level when in natural or related environments.  It is believed these responses influence intellect, meaning and behavior.  In Relf’s ‘cultural learning theory’ suggests where a human develops is based on the adaptation to the natural environment in which it occurred.  
An additional area to address is the holistic approach in education.  As teachers shift their attention from meeting standards to meeting the needs of the student, they are creating a process in which the whole person is nourished. In her book, The Soul of Education, Rachael Kessler identified seven gateways to the soul of education as important aspects of nourishing the whole student (2000). One of these gateways is the yearning for deep connection.  Kessler proceeds to describe this gateway as, “a quality of relationship that is profoundly caring, is resonant with meaning, and involves feelings of belonging, or of being truly seen and known (p. 17).  According to Kessler (2000), the quality of relationship is dependent on deep connection to one’s self, to others, one’s community, one’s lineage, to a higher power, and to nature. In connecting to nature, people can experience a sense of peace and calm as well as being a part of something “much larger and more meaningful . . . (p. 29).” 


In another book called, Education and the Soul, John Miller (2000) emphasizes the importance of reclaiming and nourishing the soul in the students, teachers, and schools and implies that the state of our inner being is essential to our overall well-being.  Miller defines soul as, “a deep and vital energy that gives meaning and direction to our lives (p.9),” He advocates for nature as a part of a soulful curriculum as it calls for exploration, connections and investigation, reverence, awareness and sensitivity.

What do existing studies show regarding the effects of nature-based strategies in practice?  In “The Great Outdoors” written by Richardson, published in the Educational Review (2003), the merits of play and outdoor activities are highlighted. An educational charity, Learning through Landscapes (LTL) was developed to ensure that all children are given the opportunity to enjoy being outdoors and enjoy well-planned play. The foundation asserted that outdoor environments offer children more space, freedom, contact with nature, supports creativity and whole body experiences as well as dynamic, real experiences from various perspectives (94). In addition to this, through outdoor play, children are provided an opportunity to change and control their environment, as well as opportunities to work in various social groups, including large groups for sociable play, as well as quiet, meditative, solitary play. Additional benefits of outdoor play include whole body, multi-sensory play which is often over looked in traditional classroom settings. Richardson also pointed out the potential for enriched relationships between staff and other students. Not only are children more open to social interaction in an outdoor settings, they are provided opportunities for collaboration and cooperative play.  Adults are often more relaxed in outdoor settings and this can improve the personal relationships between students and their teacher. Based on the possible benefits of outdoor play, the Learning through Landscapes organization encouraged educators to look at the whole person, as well as the whole community and curriculum.
In a study done Ballantyne and Packer, published in International Research in Geographical and Environmental Education (2002), researchers studied the merits of taking students to various nature reserves and parks. This study included 424 students who visited various natural areas in South-East Queensland, Australia. Students completed questionnaires regarding their expectations of the visit. After they spent either a day there with their class, or multiple days for older students, they completed an additional questionnaire. On the pre-visit questionnaires, secondary students were looking forward to getting out of class more than anything else, while elementary students were most looking forward to specific features of the program that they would be completing. Students were no looking forward to worksheets or lectures. After the excursions were completed, the number of students who rated “getting out of school” as a primary interest from the trip dropped drastically from 37% to 7% of secondary students.  Overall, students rated the trip as enjoyable and as something that they wanted to do more of.  They also expressed that less structured activities in which they were able to make choices as to how they would interact with nature were more desirable than teacher driven activities.
While leaving campus is not always an option, most school sites have a playground or other outdoor setting that educators can take advantage of.  In a study done by Cronin-Jones in School Science and Mathematics (2000), researchers investigated the value of utilizing the playground for science instruction. The study was done by splitting 94 students into 3 groups. Students received traditional instruction in a classroom, experimental instruction outdoors, or no science instruction.  Students were tested for subject matter knowledge as well as given questions regarding their attitudes towards nature. Assessments were given to some students both before and after instruction, and to others only after instruction.  The results of the study showed that students who received the experimental outdoor instruction scored much higher on both the content knowledge and attitude post assessments. By simply taking students outside, researchers were able to increase understanding of science topics.
An additional study that involved out-door activities in the school yard was done by Maynard and Waters and was published in Early Years (2007). The intention behind the study was to show that out-door play based learning is a powerful teaching tool that allows students to move freely, explore various environments, develop fantasy play, move away from frustration and become less frustrated, and interact in a different, more relaxed way with adults. The study involved four primary schools and was done in South Wales. Teachers were interviewed and observed prior to the implementation of program changes. Researchers looked for normal use of space as well as for the teachers’ rationales for why they made use of outdoor space in the manner in which they currently did. In the interviews that were conducted initially, teachers expressed concern as to the value of outdoor play as well about safety and weather conditions. One group did not change their teaching styles, while the 2nd group of schools used an alternative approach and monitored student activities, rather than directing. The results of the study indicated that while the students were able to complete authentic tasks and work on problem-solving skills, the full extent of possible benefits were not achieved. In order to achieve the full potential of benefits, teachers must be aware of the possibilities, as well as limitations in the design of the physical environment. Other barriers sited were lack of safety in urban environments as well as the cultural identity in the region in which the study was conducted. The researchers stated that in order to fully allow students to reap the benefits of outdoor play, teachers need to develop an alternate approach that allows students the freedom to fully explore natural environments in an authentic way.  

A study was completed by Cachelin, Paisley, and Blanchard (2009) which evaluated the cognitive and affective responses to a field education program.  Furthermore, the study looked to see if these responses fostered proenvironmental outcomes.  The study “assessed outcomes of the Wings & Water program by The Nature Conservancy (TNC), an international nonprofit organization working around the world to protect ecologically important lands and waters for nature and people (p. 4).”  The participants were four groups of fourth-grade students.  Two groups visited the Shorelands Preserve with the Wings and Water program ( n1 = 24, n2 = 25 for total of 49 students) and two who did not n3 = 24, n4 = 26 for total of 50 students).  “The Wings & Water program, based on the study of wetlands, is part of the fourth-grade science core curriculum requirements in Utah. Students who participate in the program visit the Great Salt Lake Shorelands Preserve, a system of salt and freshwater marshes with mudflats, ponds, and pools that provides habitat for tens of thousands of migrating birds (p. 4).” Students who don’t participate in this process studied the wetlands while in the classroom.   The results for the cognitive outcomes indicated that those who attended the Shorelands were better able to correctly identify species belonging to the Utah wetlands than their peers in the classroom.  The students who visited the Shorelands expressed all positive responses such as wanting to return, feeling of being happy with themselves, feeling safe, and thoughts of conservation.  These students were also motivated to return to the Shorelands.  For those who learned about the wetlands in the classroom, their responses were more negative and did not express the same sentiments of conservation and wanting to go to the wetlands.  Though this study had its flaws, it further supports the idea that nature may be helpful in the learning process.   
Research Questions
If we implement nature-based strategies into instruction, what academic and behavioral changes will be present?  Will students demonstrate a change in their feelings and attitudes towards school? Will their self-esteem and self-determination increase?
Definitions of Terms

For this paper, nature-based strategies will be defined as using an outdoor setting for instruction or using aspects of nature indoors.  The American Horticultural Therapy Association (AHTA) defines horticultural therapy as “the engagement of a person in gardening-related activities, facilitated by a trained therapist, to achieve specific treatment goals (2009).” AHTA (2009) also defined the concept of therapeutic garden by saying, “Therapeutic garden environments offer individuals the opportunity to connect to the natural world, with or without facilitation. AHTA believes that the passive experience of a garden can improve health and well-being.”
Significance of the Proposed Study

One resource that is available to teachers despite budget cuts and cutbacks is nature. As available time decreases and academic requirements increase, educators face restrictions that have never been an issue.  Teachers are spending more and more money out of their own pockets are attempting to educate a much more diverse group of students than ever before. Because of these restrictions and increased variety in students, it is crucial for educators to incorporate strategies that require little to no monetary contributions of their own, as well as strategies that appeal to a variety of learning styles and strengths. 
As was mentioned previously, there has been a paradigm shift in teaching to emphasize a holistic approach in the classroom.  During the process of the literature review, limited research was located pertaining to the use of nature-based strategies.  There was research available regarding the benefits of gardening as it relates to a therapeutic value for individuals with various disabilities which one can assume would benefit a classroom.  The information regarding environmental education was expansive, but did not bring nature back to the classroom. In addition to these thoughts, is the idea that little research has been done to adequately document the impact of nature-based strategies on behavior and academic performance in the classroom. 
Design and Methodology
Subjects


The participants were 10 and 11 year-old students most of which come from low socio-economic backgrounds and attend Troth Street Elementary School located in Mira Loma, California, (n = 69; 36 boys, 33 girls).  It was not feasible to randomly assign students to the sample set, so two intact 5th grade classes were used.  Of all the students 91.3% were Hispanic, and 8.7% were white.  Activities took place in the garden located on the campus of the school.   Gardening activities selected were based on tasks that needed to be completed in the garden.  The activities included transplanting vegetables and ornamentals, digging up vegetable beds, planting gourd seeds, and moving and spreading large quantities of mulch.  Gardening activities took place during the school day both during class and lunch, as well as after school.  
Data Collection


The qualitative research methods used were case studies which consisted of one semantic differential scale, pre- and post-garden visit questionnaires, and participant observations.  The number of completed instruments varied due to absences of the students. The semantic differential scale was adapted for young children by using faces to represent feelings and asked the student subjects to rate their mood, level of stress, self-esteem, confidence, feelings of success, and level of concentration.  It was selected based on ease of use with the population of the study. This scale was administered before and after gardening activities. 


The selection of questionnaires was for the purpose of maximizing the information gained from the subjects in the study. The pre-garden visit questionnaire asked students how much they enjoy visiting the garden, what they like the most and least about visiting the garden, what they expect to see and do when they visit, what they would like to see and do, and what they expected to learn during their visit to the garden.  The post-garden visit asked how much they enjoyed visiting the garden, what they enjoyed the most and least, how the visit was different from what they expected, what were some things they learned, whether or not their feelings about people plants, or animals changed after the visit, and whether they would like to go back to the garden.  


Participant observations were conducted by a familiar classroom teacher during the visits to the garden.  Observations were selected as the subjects were allowed to act freely and were not bound by an artificial environment.   There were no criteria utilized for the recording of the observations.

Data Treatment Procedures

Prior to this study, students were not informed that they were participating in a research project.  Before and after visiting the garden, students of both fifth grade classes were asked to complete a questionnaire with no explanation given except to answer the questions to the best of their ability and as honestly as they could. This was done because it was felt that if informed of the purpose of the activities their responses and activities would be skewed.   The rating scale was designed to assess student’s moods before and after participation in the garden.  When administered, some students had questions about some items on the questionnaire, so explanations were given to help the students with their responses.  After the rating scales were completed students passed them in and the teachers collected them for later analysis.  After review of the rating scales, it was felt that more in depth responses from students would help to better understand their feelings and thoughts on the subject being studied.    The questionnaires were designed to assess student’s perceptions and opinions of the garden both before and after visits.  Thse were also completed both before and after visits to the garden.  Students were again asked to complete the questionnaires to the best of their ability and as honestly as they could.  Some students were confused by the questions, so an explanation was given for clarification enabling the students to respond more in depth.  Extra time was given to complete the questionnaire so that all students would be able to answer the items completely.  Students were then instructed to pass them in and the teachers collected them.  On both the rating scales and questionnaires, students were instructed not to put their names on them, so they would feel free to express themselves naturally.       

Presentation of Findings

The results of the study will address three of the data collection methods identified previously.  The first being a survey based on a Likert scale asking the participants to rate the various aspects of self-concept and well-being before and after visits to the garden.  The results based on the mean identified in Table 1 indicate a slight improvement.

	Table 1- Smiley Face Scale

	
	Before (n=66)
	After (n=60)

	Mood
	3.8
	4.1

	Stress
	3.4
	3.6

	Self-Esteem
	3.6
	3.9

	Confidence
	3.7
	4.0

	Successful/Capable
	3.6
	3.8

	Concentration
	3.5
	3.8



Other results were based on the pre- and post-visit questionnaires.  There were different themes that emerged from the questionnaires.  The four main themes that emerged from the pre-visit questionnaire were 1) aesthetic, 2) creation/life/growth, 3) learning and 4) relationship.  In terms of the aesthetic theme, several participants believed the gardening activity would improve the look of their school. One participant stated, “. . . it’s making my school look beautiful.”   Another said, “I want to plant fruits and vegetables for the garden to look very nice.”  Another stated, “To help our world and making our school grounds beautiful.”  One last quote was, “I saw that it was all dirty and ugly than I realized that everyone should work in it to make it look better for the school.”


The second theme involved life or growth in some way.  The students either expressed wanting to see how the garden would grow and the role they would play in it, or they talked about what they would want to add such as birds, butterflies, fish, and insects.  


The third theme identified was learning.  The majority of participants believed they would learn new things during their visit to the garden.  Some ideas expressed were general, “learn about plants.”  Others were more specific such as, “I will learn how to water the plants and make their own food by photosynthesis.”  Another aspect of learning identified by the participants was learning gardening as a skill to use in their future.  One participant said, “I think that the garden is helping me with science ever since that happen I got better grade in science.”


The fourth and final major theme identified from the pre-visit questionnaires was relationships.  Several participants commented on being able to spend time with their peers, working as a team, and helping others. One participant said, “I will also learn how to share and work together.”  Another said, “I saw lots of people having fun and I helped do some stuff.” Again, another quote, “I could help and talk to my friends.”  


The post-visit questionnaires had a few more questions on it.  The same themes arose and these are some of the comments by participants relating to those themes:

1. “I have learned plants and animals are almost as delicate as people, so I respect all three of them.”

2. “Because of my experience in the garden, when I go to Mexico this year, my grandpa will think I’m an expert at planting and growing crops.”

3. “I enjoyed helping Troth Street with this magnificent garden . . .”

4. “Yes, knowing that you are part of the Earth and so are other people and animals and plants . . ., I think going to the garden helped me realize that helping the Earth is that you’re helping the world.”

5. “I changed because I have been nicer.  Being in the garden relaxes me.”

6. “Just creating it and making beautiful and let everybody see our hard work.”

7. “I am learning science and it helped me in class.”

8. “It shows me how to be responsible and I get to meet new friends.”


Though the majority of comments about the gardening experience were positive, two negative themes consistently arose.  The participants did not enjoy the heat associated with gardening nor did they enjoy the smell of the mulch.  In spite of these two negative aspects, when asked if the participants would like to go back to the garden, 86% responded “yes.”  The number one reason identified for returning to the garden was, “It was fun.”


The first question asked on the pre-visit questionnaire asked if the participant was looking forward to visiting the garden.  Two questions on the post-visit questionnaire asked the participants how much they enjoyed going to the garden.  The responses of the participants are identified in Table 2.  On the pre-visit questionnaire, there were several participants who left this question blank which accounts for the numbers below in Table 2 not adding up to 100%. Based on these responses in Table 2, one can assume there is a strong interest and enjoyment in the garden.  Also, based on the responses and quotes, it can be considered a meaningful experience.

	Table 2 - Questionnaires

	
	Pre-Visit (n=69)
	Post-Visit (n=59)

	
	Are you looking forward to visiting the garden?
	How much did you enjoy your visit to the garden?

	Not at all
	1.4%
	1.7%

	A little
	5.7%
	6.8%

	Quite a lot
	21.7%
	16.9%

	Very much
	63.7%
	74.6%



The last data collection method was based on observations by the teacher facilitating the gardening experience.  One major theme consistent with an earlier theme addressed was of relationships.  Several observations recorded reflected students working together towards a common goal, problem solving together, and playing together.  

Limitations of the Design


There were several limitations associated with the design and methodology of this study.  The first being time constraint on the implementation.  In addition to this, there was no control group and the study group had no random assignment.  The instruments used may also pose their own limitations.  For example, the Smiley Face Rating Scale that was used may be interpreted differently by participants in terms of what each face represents.  Also, the words used are not all common in a 5th grade vocabulary or the actual definition of these words may not be fully understood.  An additional limitation was that there was no way to account for when participants were absent, sick, etc which may have affected the overall outcomes and results of the study. The final limitation was the absence of a method for measuring academic performance even though this was part of the question outlined initially.  Some of this was due to the constraints of time as well as lack of adequate instruments to gage academic progress.
Conclusion
Nature is an inspiration, a celebration, and a creation.  There is a major thrust in education that leads toward an integrated approach to teaching and learning that utilizes nature based strategies.  This study's purpose was to evaluate what impact nature has on learners and behavioral functioning.  The study, although in its beginning stages, showed that exploring nature theories, such as horticulture therapy, can benefit children in a variety of ways.  It helps heal and steers individuals toward a healthy well being, as well as increased self esteem and improved concentration.
     Nature-based strategies offer children space, freedom, whole body experiences, and multi-sensory play, which is often overlooked in the traditional classroom setting.  When nature-based strategies are incorporated, new experiences become available for students and teachers.   Research has shown that children become more open to social interaction and have opportunities for collaboration and cooperative play.  With outdoor play, educators can appeal to the whole child, which will then transfer over into the curriculum and community.  With minimal effort and some creativity, can appeal to learning nature based strategies. The development of special activities in an outdoor environment may provide teachers with new momentum and steps toward learning in a holistic and academic integrated method.
Recommendations for Further Research
In order to produce additional data in support of the value of holistic, nature-based strategies, further research should be done. It would be of value to do an extended study, in which students were observed and interviewed over an extended period of time so that results would be more clear. In addition to this, in future studies, a control group should be established prior to the start of alternative education methods so that growth and change can be seen.  It would also be of value to add an academic rating scale so that educators can see the inherent educational value of implementing the suggested methods. By adding an academic factor, administrators and curriculum developers are more likely to incorporate methods that are proven to improve academic achievement. 
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CLASS SURVEY

. What level is your mood? @ @ ®

. What level is your stress? @ @ @
. What level is vour self-esteem? @ @ ®

What level is your confidence? .E @ @ @

. Rate how successful/capable you feel. @ @ ®

What level is your concentration? © @ @



Appendix A

Appendix B

PRE-VISIT QUESTIONNAIRE

1.  Are you looking forward to visiting the garden?

(circle one)     Not at all     A little     Quite a lot     Very much

2.  What are you most looking forward to about visiting the garden?

_____________________________________________________
_____________________________________________________
_____________________________________________________
3.  What are you least looking forward to about visiting the garden?

_______________________________________________________
_______________________________________________________
_______________________________________________________
4.  If you have been before, what did you do and see during your visit to the garden?

_______________________________________________________
_______________________________________________________
_______________________________________________________
5.  What things would you like to be able to do and see during your visit to the garden?_________________________________________________

________________________________________________________
________________________________________________________
6.  What things do you think you will learn about during your visit to the garden?

________________________________________________________
________________________________________________________
________________________________________________________
Appendix C

P0ST-VISIT QUESTIONNAIRE

1.  How much did you enjoy your visit to the garden?

(circle one)     Not at all     A little     Quite a lot     Very much

2.  What did you enjoy most?

_____________________________________________________
_____________________________________________________
_____________________________________________________
3.  What did you enjoy least?

_______________________________________________________
_______________________________________________________
_______________________________________________________
4.  In what ways was the visit to the garden different from what you expected?

_______________________________________________________
_______________________________________________________
_______________________________________________________
5.  What were some of the ideas and information you learned about during your visit to the garden?

________________________________________________________

________________________________________________________
________________________________________________________
6.  Have you changed the way you feel about people, plants, or animals as a result of visiting the garden, and if so, how have you changed?

________________________________________________________
________________________________________________________
________________________________________________________________________

7.  Do you think what you learned from visiting the garden will be useful to your life, and if so, how?________________________________________________

________________________________________________________________
________________________________________________________________
8.  Would you like to go back to the garden?

No     [ ]     Why not?_________________________________________________________________________

Maybe   [ ]     What does it depend on?__________________________________________________________

Yes   [ ]    Why?_____________________________________________________________________________

