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ABSTRACT 
 

The amount of time children spend indoors using screen based technologies at home 
has increased sharply in the past three decades. The accelerating use of screen based 
technologies, strongly linked with a decrease in the amount of time children spend outdoors, 
has been associated with a wide range of negative health outcomes. This trend negatively 
impacts schools’ primary focus, which is to ensure student physical and psychological health. 
The decrease in children’s direct contact with nature has also had a negative impact on 
environmental awareness and the positive environmental attitudes. These are necessary for the 
increasingly vital stewardship of both local and global environments, which are in serious crisis. 
Because of these troubling trends, there has been a great deal of interest and study on how 
digital devices may be used to increase student interaction with outdoor spaces and awareness 
of the environment (Coyle, K. 2017). Students’ interest in and familiarity with technological 
devices is leveraged in order to increase their motivation to interact directly with and take an 
interest in outdoor environments (Coyle, K 2017). 

This study aims to contribute to the exploration of this theme through a comparison of 
one third grade classroom of 22 students’ experiences of and preferences for outdoor activities 
that either involved or did not involve tech device integration. Technology integration was done 
in the form of digital cameras on iPads, microscopes, and smartphones with the nature apps. 
Seek and iNaturalist, which are plant and animal identification tools. Data was collected through 
two surveys in which students rated their experiences of and preferences for activities that took 
place on a field trip to a local nature preserve, a walking field trip to a local creek, and their 
school grounds. The survey also collected data on students’ attitudes toward the environment 
and their level of engagement in outdoor activities. A future study will compare extension 
activities in the form of reports on the animals that live in the nature preserve. One field trip 
report will not include digital support, the other will. Specific focus is given to comparing student 
curiosity and motivation to explore environmental themes, and the content quality, quantity, and 
language use in the production of environmental reports. Finally, student outdoor experiences 
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and positive attitudes toward the stewardship of the environment will be examined through pre 
and post surveys.  
 
Keywords:  children, outdoor education, digital devices, nature apps, environmental attitudes 
 
 

INTRODUCTION  
 

Educators are faced with a new social, technological, and environmental landscape.  It is 
this researcher’s belief that this requires us to adapt our educational models in fundamental 
ways. Children are increasingly indoors and on screens. Studies indicate that children between 
the ages of 8-18 are engaged with some form of digital technology between six to eight hours a 
day (Coyle, K. 2017). This amount of screen time causes a multitude of health problems for 
children. As just one indicator, childhood obesity rates have increased fifty percent in the last 
thirty years. (Louv, R. 2005). In a 2017 data brief, the National Center for Disease Control and 
Prevention found that in 2015-2016 obesity prevalence was 13.9% among 2- to 5-year-olds, 
18.4% among 6- to 11-year-olds, and 20.6% among 12- to 19-year-olds. They also found that 
childhood obesity is also more common among certain populations. Hispanics (25.8%) and 
non-Hispanic blacks (22.0%) had higher obesity prevalence than non-hispanic whites (14.1%) 
(NCHS, 2017). Notwithstanding, many parents, out of a variety of fears, have reduced their 
children’s ability to be in outdoor environments (Clements, R. (2004). Adding to this shift in 
parent attitudes around outdoor play, the number of safe outdoor spaces where children can 
play has been declining on a global scale. (Clements, R. (2004). 

At the same time, a clinical study done by the American Academy of Pediatrics found 
that there has been a national trend over the past decade of reducing playtime as an integral 
part of the school day, especially for children in poor communities. In efforts to improve test 
scores, schools across the nation have reduced recess time in order to to squeeze every minute 
out of instructional time. (Milteer, R., Ginsburg, K. 2012). In this changing landscape, educators 
must ask themselves if they are contributing to negative student health outcomes.  

 
BACKGROUND AND NEED  
 

Studies show how researchers are focused on these issues on a global scale. The 
Children and Nature Network out of England, for example, published a compilation of studies on 
children and nature from around the world. The 2012 report is called Children and Nature 
Worldwide: An Exploration of Children’s Experiences of the Outdoors and Nature with 
Associated Risks and Benefits. This work provides an evidence base for the importance of 
children’s and youth’s connections with nature. In one survey done by the National Trust in 
England, almost all (96%) of the 1,001 parents with children aged between 4 and 14 quizzed 
thought it was important that their children had a connection with nature and thought playing 
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outdoors was important for their development. (Press Association, 2016, July 27). Yet on a 
global scale, the amount of time children spend indoors and on screens has greatly increased in 
the past decades. For example, in a 2011 survey from Australia, Planet Ark researchers 
surveyed 1,000 adults and children ages 14-65 and found the following results: There has been 
a huge decline in children’s outdoor play. 73% of respondents reported playing outdoors more 
often than indoors when they were young as compared to only 13% of their children. They also 
found that 1 in 10 children today play outside once a week or less (Planet Ark, 2011). 

In England a similar survey was done in 2010 by a group called Play England. In this 
survey of 1,000 adults and 1,000 children ages 7-14, they found a similar trend. Adults reported 
having an average of 14 friends when they were children, compared to an average of just 6 
friends for children today. 79% of adults reported that they believe community spirit has declined 
since they were children. They found that children’s ability to play outside is limited due to safety 
concerns. For example, 49% of adults reported that they do not let their children play outside 
without an adult. The biggest concern for parents was road accidents. (Gleave, J. 2010). 

In another study done in the United States and Japan, researchers Oliver R.W. Pergams 
Patricia A. Zaradic found that there has been a downward trend in visits to National Parks in 
both countries since their peak between the years 1981 and 1991. Visits have been declining on 
average 1.3% per year. At the time the study was done, that amounted to a 18-25% total drop. 
This study shows a fundamental shift away from visits to natural areas, with potentially important 
implications for health, well-being, and conservation (Pergams, O. R. W., & Zaradic, P. A. 2008). 

The Outdoor Foundation in Boulder, Colorado did a study in 2009 that had the following 
key findings: Youth participation in outdoor recreation had declined since 2006 in all age groups 
and among both boys and girls. The rate of decline was greatest among 6-to 12-year-old girls 
(77% in 2006 versus 58% in 2008). More males participated in outdoor recreation than females 
(56% versus 44%). More Caucasians participated in outdoor recreation than other ethnic 
populations (79% versus 7.4% for African Americans). 46% of youth reported that lack of time 
and interest kept them from participating in outdoor activities more often. (The Outdoor 
Foundation, 2010). 

The troubling trend of minority children spending less time in nature than their white 
counterparts is reflected in another study done by the Kaiser Family Foundation. This 2009 
study found that 8-to 10-year-olds spend an average of 5 hours and 29 minutes with media, 
while 11-to 14-year-olds spend an average of 8 hours and 40 minutes with media. Hispanic and 
black children spend more time than white children with media (about 13 hours a day as 
compared to 8.5 hours a day). (Rideout, V. J., Foehr, et. all 2010) 

Finally, in a 2011 Nature Conservancy study, it was found that 88% of children reported 
using a computer almost every day, while only 11% of children reported visiting a local park or 
natural area almost every day. Obese children prefer indoor activities more than children who 
are not obese and are less likely to have had a meaningful experience in nature. 66% of 
children reported having a meaningful experience in nature. Children who have had a 
meaningful experience in nature are more likely to prefer spending time outdoors, express 
concern about environmental issues, consider themselves a strong environmentalist, and 
express an interest in studying the environment or pursuing an environmental career (The 
Nature Conservancy, 2011). This building body of research demonstrates how contact with 
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nature is necessary for healthy child development. Seminal writer Richard Louv describes the 
lack of it as “nature deficit disorder”. As children spend less time in natural surroundings, their 
senses narrow in both physiological and psychological ways, which reduces the richness of their 
human experience. It also contributes to the epidemic of childhood obesity, decreased 
cardiopulmonary capacity, physical strength, and ADHD. (Louv, R., 2012).  

It would be hard not to argue that educators’ main role in the interest of the “whole child” 
is, first and foremost, to keep them safe and healthy. One measure to see if schools are 
achieving this goal is the California Department of Education’s Physical Fitness Test (PFT). The 
test scores students in the areas of aerobic capacity, body composition, abdominal strength, 
trunk extension strength, upper body strength, and flexibility. For the 2017-2018 period, this 
researcher took averages from these six tests. The percent of 5th grade children in the HFZ or 
“Healthy Fitness Zone”  at the state level is 61.9% for all students, 71.6% for white students, 
and 63.05% for hispanic students. At the Napa County level, 66.3% of all students were in the 
HFZ, 75.4% of white students were in the HFZ, and 60.6% of hispanic students were in the 
HFZ. At this researcher’s district level, out of all 67 5th grade students tested, 76.6% of them 
were in the HFZ. There was no data for the white population, which comprised only 7 students, 
(too small a sample size to be included in the results)? The percent of hispanic students in the 
HFZ was 77.6. While this data at the district level is better than the state average, it still means 
that 22.4% of students are not in the healthy fitness zone. Also troubling is the fact that at the 
local district level students who were “not economically disadvantaged” scored 82.3% in the 
HFZ. This was also true at the state level with 75.85% of non-economically disadvantaged 
students scoring in the HFZ compared to 71.6% white and 63.05% hispanic. This data suggests 
that economically disadvantaged and minority students are not as healthy as white and 
economically advantaged students. When these results are compared to findings that hispanic 
and black children spend more time than white children with media (about 13 hours a day as 
compared to 8.5 hours a day). (Rideout, V. J., Foehr, et. all 2010), a troubling conclusion might 
be drawn. The increased screen time use of minority students might be contributing to lower 
physical fitness. This is a special concern in this researcher’s school. In the 2017-2018 school 
year, 84% of students were hispanic and 73% of students were from low income families 
(California Dept. of Education Physical Fitness Report).  

 
For the past several years, this researcher has felt like he has been failing students in 

the fundamental responsibility of ensuring their physical and psychological health. His choice for 
this topic of investigation started several years ago during parent teacher conferences at his 
elementary school. When he asked parents, “What are your concerns for your child?”, 100% of 
parents were worried about the amount of screen time their children were engaged in. At the 
same time, he had to explain to parents that their children are increasingly using screens in the 
classroom as well. Their elementary school had just adopted a “one laptop per child” strategy 
which shifted pedagogical focus toward the increased use of laptops as a source of curriculum 
and instructional techniques and strategies. While the kind of use was different, students would 
still be getting a double dose of screen time at school and at home. This was an “aha” moment 
for this researcher. 
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It also became clear that local families were very interested in their kids having more 
opportunities for outdoor play, outside of school. From 2015 to 2018 this researcher was the 
teacher representative in the Spanish speaking parent group or, ELAC. Through interaction with 
parents in this group, he became aware of parents’ desire for more outdoor spaces for their 
children. They felt that there were not enough outdoor spaces for children. The local Spanish 
speaking parents began an outdoor spaces initiative. They formed a committee to study the 
possibility of securing an exercise course, a picnic area, a soccer field, and a skate park. The 
group is called “Adelante”, which in Spanish means “forward”, or “ahead”. They presented their 
plan to the local school board and town government and advocated for the development of more 
outdoor spaces for their children. Happily, as of 2018, the city government had tentatively 
approved funding for a picnic area, soccer field, and ropes course.  

This research was initially motivated by an awareness of parent concerns about their 
children’s screen time and their interest in obtaining recreational spaces. It was also motivated 
by pressing environmental concerns. The most felt example were two fires in two years that 
forced the town in which this study was done to evacuate, in turn causing two weeks of school 
closure. This researcher also has an interest in raising environmental awareness in students 
through outdoor education. In his study of the topic, he found several promising studies and 
trends that are focused on increasing students’ access to outdoor, environmentally focused 
education (Lieberman, G., & Hoody, L. 1998). He also discovered studies on the effectiveness 
of integrating screen based technologies into outdoor education (Coyle, K. 2017). He decided to 
use digital resources available at the school and children’s interest in screen based 
technologies to determine if they help motivate children to come into closer contact with the 
natural world and increase learning through environmentally based themes.  

 
 

STATEMENT OF THE PROBLEM  
 

The increasing use of digital screen technology by children has contributed to their 
decreased engagement in outdoor activities (Louv, R. 2012). As a result, children are 
experiencing a variety of health problems, (Clements, R. 2004), and a decrease in 
environmental awareness and stewardship (Chawla, L. 1999). To reverse these trends, can 
educators use digital devices such as laptops, iPads, and smart phones to motivate students to 
engage more in outdoor activities? This study hopes to explore this topic and add to knowledge 
about effective ways this might be done.  

This problem is of special concern in the school in which the research was done 
because the student population is predominantly minority hispanic and poor. Minority students 
have been found to use screen based technology more than their white, non-Hispanic 
counterparts (Rideout, V. J., Foehr, et. all, 2010). They also score lower than non-hispanic white 
children on the California Physical Fitness Test (California Dept. of Education Physical Fitness 
Test Report, 2017-2018). Schools that use the environment as an integrating context, (EIC 
schools), have been shown to improve student performance and close the gap in academic 
achievement for minority students in standardized tests in reading, writing, math, science, and 
social studies (Lieberman, G., & Hoody, L. 1998).  
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PURPOSE OF RESEARCH 
The ultimate goal of this study is to show how technology integration may contribute to 

the goals and outcomes of healthy, outdoor, environmental education for students, and 
especially for low income and minority students. The purpose of this research is to design a 
project that can collect data to provide additional insights into how the integration of technology 
can enrich students’ experiences in outdoor settings, and increase their motivation to engage in 
outdoor education. Collected data in the form of surveys and informal field observations will 
support or refute this inquiry.  

 Future research will collect data related to extension activities in the form of nature 
reports. The tentative goals of this data collection will be to determine if technology integration 
will increase students’ ability to access information, record findings, and present information 
through slideshow nature reports.  
 

RESEARCH QUESTIONS  
 

1. Do students prefer outdoor activities that integrate technological devices as 
opposed to more traditional outdoor activities that do not? 

2. Do technological devices such as digital cameras and smartphone apps, (Seek 
and iNaturalist), increase student motivation to interact with their natural 
surroundings? 

3. (Future) Do digital tools increase students’ ability and motivation to perform 
inquiry based studies on their natural surroundings? 

4. (Future) Does technology integration improve students’ ability and motivation to 
report their findings in the form of nature reports?  

 
 

 
 

REVIEW OF LITERATURE 

 
 
Introduction  
 

 For one theme of this literature review, research articles that address the multiple health 
problems stemming from a lack of outdoor play in children are studied. In another theme, 
research shows how environmental ed programs are an important part of high achieving 
schools, and how they help to close the achievement gap of minority students.  Additional 
articles demonstrate how, notwithstanding, minority students spend even less time outdoors 
than white children. In an additional theme, research shows how formative experiences in 
nature help to awaken in children positive attitudes for future stewardship of our environment. 
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Finally, articles show how the integration of digital devices into outdoor education, given our 
current technological and social patterns, are beneficial and even necessary for its success. 
This researcher’s action research study hopes to contribute to knowledge about how children 
interact with nature and each other through the integration of digital devices. In doing so, it 
hopes to gain additional insights into how the integration of technology into outdoor experiences 
may (or may not), promote language development in English language learners through 
extension activities that are integrated into the nature experience.  
 
 
Theme 1: Outdoor Play and Children’s Health 
  

This theme addresses the health problems in children that result from inactivity. There is 
information about this in the Coyle, Rivkin, Clements, and Louv writings. The 2004 Clements 
study, An investigation of the status of outdoor play. Contemporary Issues in Early Childhood, is 
from a British organization called the Children and Nature Network. It is actually an exhaustive 
compilation of many studies that look at changes in outdoor play in an international context. It 
contains articles from countries such as England, Canada, Switzerland, Norway, the United 
States, Denmark, and Australia. Across nations, researchers have found that the amount of time 
children spend outdoors has decreased, that the kind of outdoor play that children are engaged 
in has also changed over time, and that the barriers to outdoor play are similar from country to 
country. The impact on children’s health that researchers have found range from vitamin D 
deficiency, myopia, decreased cardiopulmonary performance, obesity, strength, balance and 
gross motor performance, diabetes, and ADHD. The articles also point out the many cognitive, 
social, and health benefits that increased exposure to outdoor environments provide to children. 
The authors cite cognitive benefits from play in nature, including creativity, problem-solving, 
focus and self-discipline. Social benefits include cooperation, flexibility, and self-awareness. 
Emotional benefits include stress reduction, reduced aggression and increased happiness. 
Children will be smarter, better able to get along with others, healthier and happier when they 
have regular opportunities for free and unstructured play in the out-of-doors. In the different 
articles, data was collected in many ways. Its collection ranges from very scientific numbers 
based data to attitudes surveys. A weakness in several studies is that several depend on 
interviews and surveys from adults and are based on their memories of childhood play patterns. 
Adult memories of their childhoods may not be a reliable source of data ( Clements, R. 2004). 

The 2008 seminal book Last Child in the Woods by Richard Louv gives another account 
of the benefits and dangers that revolve around children’s exposure, or lack thereof, to outdoor 
spaces (Louv, 2008). It’s probably the most widely cited text in this field of study. The book 
draws its information from an impressive list of studies in the notes section. It also includes a 
guide for readers to become involved in the growing movement of outdoor education. While the 
book is narrative in nature, it includes many references to data driven findings, including many 
of the ones discussed in the Clements compilation.  
 
 
Theme 2: Environmental Education Programs Increase Student Performance  
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The 1998 Lieberman, G., & Hoody, L. report called Closing the achievement gap: Using 

the environment as an integrating context for learning is a product of the State Education and 
Environment Roundtable. This Roundtable includes education agencies from 12 states working 
to improve student learning by integrating the environment into K-12 curricula and school reform 
efforts.  

This Roundtable is interested in the potential of environment-based education programs 
to improve student learning, change pedagogical paradigms, and influence the way young 
people learn to live successfully in the world. Because of the limited amount of research on the 
efficacy of environment-based education programs, members designed a study to identify the 
most innovative and successful programs, describe their effectiveness, and analyze their 
commonalities and differences.  

The article is an executive summary of the report that resulted from that study. It focuses 
on a specific area of environmental education: using the environment as an integrating context 
for learning (EIC). This term, created by the Roundtable, includes the educational practices that 
the group believes should form the foundation of environment-based education programs in 
America’s schools. 

The report is based on a study of 40 schools from across the United States that have 
adopted the concepts and frameworks of EIC including: 15 elementary, 13 middle, and 12 high 
schools. It is informed by comments and experiences gathered through interviews with more 
than 250 teachers and principals, and more than 400 students. 

The article states that the observed benefits of EIC programs are encouraging.They 
include: 
 
• better performance on standardized measures of academic achievement in reading, writing, 
math, science, and social studies; 
• reduced discipline and classroom management problems; 
• increased engagement and enthusiasm for learning; and, 
• greater pride and ownership in accomplishments 
 
The 40 successful programs examined in this study share these fundamental educational 
strategies; they: 
 
• break down traditional boundaries between disciplines; 
•provide hands-on learning experiences, often through problem-solving and project-based 
activities; 
• rely on team teaching; 
• adapt to individual students and their unique skills and abilities; and, 
• develop knowledge, understanding, and appreciation for the environment –community and 
natural surroundings. 
 

In short, evidence gathered from this study of 40 schools indicates that students learn 
more effectively within an environment-based context than within a traditional educational 
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framework. By providing a comprehensive educational framework, instead of traditional 
compartmentalized approaches, EIC appears to significantly improve student performance in 
reading, writing, math, science and social studies, and enriches the overall school experience. 

 
The report contains summaries of comparative analyses of comprehensive and 

discipline-specific standardized tests scores and GPA’s. For example, the assessments 
indicating that EIC students perform better than traditional students are as follows: In the nine 
comprehensive assessments given,100% showed that EIC students outperformed their peers in 
compartmentalized programs. In Language Arts, in the 17 assessments given, 100% of the 
students outperformed their peers. In Math, in the 7 assessments given, 71% outperformed 
peers. In Science, in the 4 assessments given, 75% outperformed. In Social Studies, in the 2 
assessments given, 100% outperformed. In total, in the 39 assessments given, 92% of the 
assessments show that EIC students score higher than non EIC students.  

 
Furthermore, 100% of assessments also showed improved student attendance, 

behavior, and attitudes toward school. Educators also reported that the primary effects on the 
interpersonal skills of EIC students include: better ability to work in group settings (98%). 
(Environment-based learning helps students discover their own skills and appreciate those of 
others because it capitalizes on a variety of abilities.) It promotes stronger communication skills 
(94%). (As they work together, students learn to share ideas, discuss their reasoning, and 
develop new ideas that emerge from team discussions.) Acting with greater civility toward others 
(93%). (Working together in EIC programs, students begin to treat each other with more care 
and they exhibit more self-discipline.) 

 
Again, this study is based on school visits and reports from administrators, teachers, and 

children. It is mainly qualitative rather than quantitative. It is based on the opinions of 
participating students and educators, comparative analyses of standardized achievement and 
behavioral data, the observations of the researchers, and the research team’s interpretation and 
analysis of these opinions and observations. Although this study was not intended to be 
quantitative, the research team also collected as much quantitative data as possible to provide 
additional insight into the experiences of the study schools. Although evidence from 40 schools 
can not be considered conclusive, this study brings together a major body of knowledge gained 
from experienced educators and successful programs (Lieberman, G., & Hoody, L. 1998). 
 

A second source for information on the benefits of outdoor education on school 
performance is Joanne Lozar Glenn called  Environment-based education: Creating high 
performance schools and students (2000). It is a study that gives credit to and follows from the 
Leiberman and Hoody report outlined above. Glenn’s report consists of a collection of 7 case 
studies of schools in Texas, North Carolina, Wisconsin, Minnesota, Kentucky, and Florida where 
schools are using the environment to motivate students to learn and bring new life and meaning 
into their school experience. These studies document current evidence supporting the premise 
that, compared to traditional educational approaches, environmental-based education improves 
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academic performance across the curriculum. Their findings are consistent with the findings of 
Leiberman and Hoody. Again, they found that students who are in environmentally focused 
schools demonstrate better performance on standardized measures of academic achievement 
in reading, writing, math, science,and social studies. They also have reduced discipline and 
classroom management problems, increased engagement and enthusiasm for learning, and 
greater pride and ownership in accomplishments. 

They make a recommendation in the article that The U.S. Department of Education 
establish an Office of "Ombudsman for the Environment." The function of the office would be to 
establish close linkages and coordination with the relevant units of the Department of Education, 
and with the EPA, the National Science Foundation, and other government agencies concerned 
with U.S. education. The author cites the 1983 report A Nation at Risk, which showed how the 
United States has been losing its preeminence in education among other nations. Since this 
report, the National Commission on Excellence in Education has been working to improve our 
nation’s schools. Specifically, in 1994, Congress passed the national Goals 2000 legislation. 
The author of this article says that the environmentally focused schools in his study satisfy these 
goals because of their hallmarks traits of: integrated learning across disciplines, problem 
solving, decision making, independent and group learning, issues-based instructional activities, 
and a balanced variety of perspectives.  

The study goes on to claim that while schools can integrate their curriculum around 
different disciplines such as art, geography, or archeology, the environment lends itself best to 
integration between disciplines because it is naturally inter-disciplinary, place-based, and lends 
itself to inquiry-based learning and team teaching. Also, parents give environmental education a 
96% approval rating, which bodes well for their involvement and school to home connections.  

This study goes into more detail about the schools it studies. For example, several of the 
schools they study have high minority/high poverty student populations, which is not unlike the 
school this researcher works in. The case studies show through a variety of different state 
assessments how their students have closed the achievement gap. The study compares 
primarily reading, language, and math scores between EIC focused schools and other schools 
in the states they are from. Scores are higher in all the schools they looked at.  

The case studies describes in detail strategies that the different schools use to create a 
more integrated, environmentally focused curriculum. Quantitative, state assessment based 
data is then presented from each school in charts and graphs to show performance (Glenn, J. L. 
2000).  

This researcher’s dream is for his school to become an EIC school. A goal of this 
research is to hopefully add to the body of evidence that shows how an increase in outdoor and 
environmentally focused education might improve students’ positive experience in school and 
accelerate learning to close the achievement gap.  

 
Theme 3: Outdoor Experiences Foster Environmental Awareness and Stewardship 
Attitudes 
 

It is this researcher’s belief that concern for and activism on behalf of the environment is 
vital for the survival of Earth’s plants, animals, and human beings. One of educators’ main goals 
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in fostering environmental education is the awakening in children of environmental awareness 
and activism. In her 1999 study Life paths into effective environmental action, Louise Chawla 
notes that helping children develop a sense of empathy and sympathy (such as for wildlife) are 
a foundation for the development of caring for the natural world.  She says that adults can help 
children to see the world through this lens. Children who have some of the strongest emotional 
ties to nature are more inclined to want to protect the natural environment and species. In her 
study, structured open-ended interviews were conducted with 30 environmentalists in Kentucky 
and 26 in Norway (35 men, 21 women). In interviews that lasted between 1 and 2 hr, people 
whose lives demonstrated their commitment to protect or improve the environment were asked 
to tell when and where they grew up and went to school, their parents' occupations, and their 
own vocations and environmental activities. They were then asked to tell the story of their most 
important environmental efforts and the sources of their commitment, to share their wisdom 
regarding how to work most effectively, and to describe their vision for wise development. 
Importantly for educators, most people described childhood as the foundation of their 
relationship with the environment. Childhood predominated in importance both in terms of the 
number of types of formative experiences with which it was associated and its frequency of 
mention. Only three respondents did not begin their explanations of their commitment with 
childhood. 

She says that the effect of the right type of nature experience can be lifelong, and that in 
many cases this involves repetitive, long-term nature activities. Interestingly, she found that it 
can also be related to experiences that more intensively immerse a young person in nature. 
Chawla refers to an important long-range study of 2,000 adults in which researchers Wells and 
Lekies found in their 2006 study that childhood participation in nature activities (e.g., hiking, 
camping, or playing in the woods), had a significant, positive effect on both adult environmental 
attitudes and behaviors. People who participated in “wild” nature activities as children were 
more likely to have pro-environmental attitudes and behaviors as adults. They concluded that 
wild experiences as children are more likely to produce adults who have a lifelong commitment 
to nature conservation. Positive results were also seen from less wild activities such as planting 
flowers, but young people being more immersed in nature had the greatest results (Chawla, L. 
1999). 
 
 
 
Theme 4: Integration of Technology into Environmental Education is Beneficial 
 

The 2009 Chavez study is a frequently referenced source of information on the role of 
technology in environmental education. It describes an action research project done with 38 
youth ages 8-13 in Los Angeles. Children were asked to perform different tasks in nature. Some 
involved the use of technology, and some did not. The technology dependent activities are 
“camera safari” and a geocaching activity. The non-tech activities are “etchings/rubbings”, and a 
“nature scavenger hunt”.  Data was collected on two areas: (I) votes by activity and (2) observer 
notes by activity. The majority of youth voted "green" (or "it was cool," "it rocked") on every 
activity. However, more voted "green" for the activities of geocaching for treasure (92%) and 
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camera safari (86%) which were the technology dependent activities, than voted "green" for the 
non-technology dependent activities of nature scavenger hunt (76%) and etching/rubbing (62%). 
Only one person voted "red" (or "it was dumb," "it was a waste of time") for any activity. The 
etching/rubbing activity received the highest percentage of yellow (or "not sure," "it was alright") 
votes. Observers noted increased engagement and interest around the tech supported 
activities.  

The data evaluated suggest the use of technology to get youth more involved in outdoor 
activities is beneficial. However, these findings are based on an exploratory study of 38 youth. 
Chavez is careful to state that the results cannot be generalized beyond the youth who 
participated. She states that much more research needs to be conducted with youth to confirm 
and refine these results. For example, exact replications of the study conducted (four specific 
activities) can test technology versus non-technology dependent activities. In addition, she says 
that follow-up studies might examine if the interest in these activities continues beyond the 
testing day. Another set of studies might examine age and use of technology in outdoor settings 
and specifically whether some activities are better suited to older or younger youth (Chavez, 
Deborah J. 2009). 

This is a promising jumping off point for this researcher’s action research. Chavez’s 
student survey and data collection has served as a model to follow in this study. Specifically, he 
plans to look at Chavez’s question about how interest in the activities may go beyond the testing 
day.  

Kevin J. Coyle’s study, done nearly a decade later in 2017, provides a more in depth 
look at tech devices in nature. Through this study it can be appreciated how much thought has 
been put into integrating tech and nature in the decade since the 2007 Chavez study. In 
summary and to quote, this National Wildlife Federation’s study found that: “there is a role for 
mobile technology and other forms of technology in helping children to experience nature and to 
develop a lasting affinity for the natural world and the outdoors. Digital Apps and technology that 
encourage children and their caregivers to make the indoor/outdoor transition have particular 
value because they affirmatively try to bridge the gap between these two worlds.Technology by 
itself is not what is keeping a majority of American children indoors and away from nature. While 
digital technology, in all forms, is very evident in children’s lives, its causal effect in keeping 
children indoors is probably overshadowed by larger societal shifts in parental concerns over 
risk and safety and even the very definition of good parenting. Digital Apps need to more 
affirmatively account for and address the powerful and persistent barriers that exist in society for 
children to have more outdoor time. These barriers are complex and revolve around new 
definitions of safety and security of children who are outdoors. In the past 20 or more years, the 
definition of parenting and childcare giving has shifted toward high concern over hazards and 
threats, and a standard of vigilant supervision of outdoor children until they are teenagers.”  

He discusses how out of the thousands of digital apps that claim to promote 
environmental education, relatively few are designed to create a true and lasting affinity with 
nature. He says that many of these apps are designed for the classroom, but not for group, 
school based outdoor activities and that they need to be because parents are increasingly 
unable or unwilling to take their kids out into nature and this role is shifting toward schools, park 
agencies, or outdoor education organizations.  
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Coyle then gives some interesting app design guidelines to actually do this. These 
outdoor app guidelines include: Activate the senses and expose children to natural beauty, A 
focus on animals in nature, Create perceptions of safety in nature, Encourage physical activity, 
Foster nature adventure scenarios, Connect close-knit social groups, Provide for caregiver 
roles, Protect equipment outdoors, Extend the experience, Collect and store observations, Make 
it wearable and hands free, and Use mobile senses and all the technology features (photos, 
sound recording, geo-location, immediate identification, recording to databases, interfacing with 
social media and more). His findings point to the possibility that digital apps that employ many of 
these features can offer great opportunities to educate young people on how to use technology 
as an enrichment to the nature and outdoor experience (Coyle, K 2017).  

 
 
 
 
Summary  
 

These studies relate to this action research because, for one, they give background 
information on the problems related to screen time and insufficient outdoor play. They also show 
how environmental education has academic and social benefits, especially around Napa 
County’s 6 C’s for 21st Century learning: Critical Thinking, Collaboration, Communication, 
Creativity, Citizenship, and Character (Napa County Office of Education). Other research shows 
how early experiences in nature create a positive mindset around the stewardship of the 
environment. Finally, they show how integrating digital devices into outdoor instruction can 
enrich students’ experiences. This action research will help in a very small way to either confirm 
or refute findings that technology is positively embraced by students and an effective tool when 
integrated into outdoor education. Future research will attempt to shed more light on how 
technology integration might further enrich students’ environmental education as measurable in 
nature reports.  

  
 

PURPOSE OF THE PROJECT 
 

The purpose of this project is to add to the body of evidence which describes and 
supports the effectiveness of outdoor, environmentally based education. This kind of education 
as described above has been shown to improve scores on standardized tests, (Glenn, J. L. 
2000), (Lieberman, G., & Hoody, L. 1998), raises students’ environmental awareness, (Chawla, 
L, 1999), and improves student health through increased contact with the outside world (Louv, 
2012).  
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GOAL/PURPOSE OF THE INNOVATION/INTERVENTION 

Because screen based technologies are ubiquitous in today’s world and take up to 13 
hours of Hispanic children’s time each day, (Rideout, V. J., Foehr, et. all 2010), the purpose of 
this intervention is to integrate devices such as iPads, smartphones, and Chromebooks into 
outdoor education. In doing so, devices might be used to increase children’s contact with 
outdoor environments rather than keeping them indoors.  

 

PLAN OF ACTION/METHODOLOGY 

 

This research was done in a small town in Northern California. The majority of parents 
from its 477 student TK-6 grade school work in the wine and tourism industries. 71% of  children 
at this school are eligible for free or reduced price lunch. Data was collected from a class of 22 
third graders from this researcher’s classroom. 21 of them are Hipanic. 18 are English language 
learners. 2 students came from Guatemala in the past year. 2 students have been redesignated 
as fluent in English. 2 students are classified as “English Only”.   
 

 

 

STUDY DESIGN  

This study simply focuses on students’ preferences for outdoor activities that integrate 
handheld devices versus outdoor activities that do not. This data was collected through two 
student surveys where they rate their preferences for digital device supported activities or 
non-digital supported activities. The data described in this research is a small first step within a 
larger, ongoing study. The larger inquiry will compare two outdoor field trip experiences. One 
field trip was already done, (October, 2019), to a local nature preserve. Students did not have 
access to handheld devices. They used nature journals to record and share their observations. 
In the Spring, students will return to the preserve but this time be permitted the use of iPads with 
digital cameras and smartphones with the plant and animal identification apps Seek and 
iNaturalist. As extension activities, students use the data they discovered in the field to create 
animal reports. The first report, done in November of 2019, was a traditional, handwritten and 
arts/crafts style format. The second will be a slideshow report using Google Slides. Students will 
use photos and data they collect during their second field trip experience. It will be interesting to 
see if and if so how technology might enhance student motivation and success in Pepperwood’s 
three main focus areas: “to practice discovery skills”, “learn to support ideas with evidence”, and 
“gain knowledge of our local environment”. These goals are aligned with the third grade Next 
Generation Science Standards (NGSS), in which students “learn science by doing science.'' 
Specifically, the NGSS standard aimed at in this study is students ability to “obtain, evaluate, 
and communicate information” (nextgenscience.org). This research is designed to determine if 
the integration of technology into outdoor experiences increases students’ ability and motivation 
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to produce greater quality and quantity of information, and an enhanced ability to communicate 
their findings through tech supported nature reports.  

 

Data collection 

For this first round of data collection, which is an initial test of students’ preferences and 
motivation, two surveys were used. On one, students were asked to choose their favorite 
activities during the field trip. On a second survey, students were asked to rate tech. versus 
non-tech activity preferences on a Likert scale. Because the second field trip will not happen 
until April of 2020, the second survey was based on activities done in the classroom and on 
school grounds.  

Informal observations were also done to determine student motivation during different 
activities. The number of students on and off task were determined to do this. Pepperwood staff 
suggested observing motivation and participation rates by recording recording % of students on 
topic during partner discussion times, and the % of students raising hands/sharing during group 
time. This technique was used during different activities of the field trip, and also during 
activities that were done on school grounds.  

 

EVALUATION/DATA ANALYSIS & INTERPRETATION 
 

For the first survey, students were asked to rate their preferences for different field trip 
activities. These activities did not integrate digital devices. This will be done on the next field 
trip. Students responded to the prompt: “My favorite part of the field trip was”. The four activities 
students participated in were: “The classroom activity where we saw stuffed animals, bones, 
and touched mountain lion fur”, “The nature walk”, “Using the microscopes”, and “Drawing 
plants and animals in our nature journals”. Of the 21 students who responded, 5 preferred the 
classroom activity, 9 preferred the nature walk, 5 preferred using the microscopes, and 2 
preferred drawing plants and animals in their journals.  

During the classroom presentation, 90% of the 21 students maintained engagement for 
the 45 minute activity. 15 of the 21 students raised their hands to ask questions or share 
observations. This researcher was present on the nature walk with 11 students. The other ten 
were on a separate walk with another naturalist from the preserve. Of those 11 students, all 11 
were very engaged during the experience for the entire time. All 21 students were also 100% 
engaged during the microscope activity. During the nature journal drawing activity, of the 11 
students observed, all began the 20 minute activity with enthusiasm, but four students finished 
drawing early and began to converse.  

On the second survey, students were asked to rate their experiences on four activities 
that were done on campus. These activities were: “Drawing plants and animals in my nature 
journal”, “Taking pictures of plants with the iPads”, “Planting seeds for the school garden”, and 
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“Identifying plants with the Seek app on devices”. Students could rate each activity with the 
descriptors: “Great!”, “Good”, “So so”, or “Not so good”. Of the 20 students who responded, the 
data is as follows: 
 
 

 
Drawing plants and animals in my nature journal is: 

 

 
Taking pictures of plants with the iPads was: 

 
 



 
16 

 
Planting seeds for the school garden was: 

 

 
Identifying plants with the Seek app was:  
 
The observation that stands out from this data is that while the nature journal activity was 

the least favorite from the field trip, with only two students selecting it as their favorite activity, it 
was the most favorite activity done on campus, with 85% of students giving it a “Great!” rating. 
This may be because there was a bit of comparing apples to oranges involved, since the field 
trip activities were all very engaging and new to the students. Only the journaling activity was 
one that they had done previously.  

Also of note is how the two school activities that involved the use of iPads and 
smartphones scored the lowest preference ratings, with 60% of students giving both activities a 
“Great!” rating. One student gave the iPad activity a “so so” rating. Four students gave the plant 
identification activity using the Seek app a “So so” or “Not good” rating. Planting seeds got an 
80% “Great!” rating.  

The lower ratings for the device supported activities may be because the devices were 
not in the hands of all students for the entire duration of the activities. For the iPad photo 
activity, where students were tasked with finding and photographing as many different plants on 
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campus that they could find, students were paired up and sharing an iPad. For the plant 
identification activity, which involved the use of smartphones, six students brought their own 
smartphones. (We were unable to install the Seek app onto the iPads due to a district policy or 
practice in which apps are only downloaded onto iPads at the beginning of each school year.) 
Therefore, students had to share the six devices that were brought from homes.  

Notwithstanding, observed student participation and motivation was very high for all of 
the school campus based outdoor activities. During the plant photographing activity, students 
were very excited and motivated to record all of the plants they could find. 100% of students 
were engaged. An average of 54 different plants were photographed during the 30 minute 
activity. Students were also 100% engaged during the seed planting in the school greenhouse. 
Participation was also 100% during nature journaling activities in which they drew plants and 
insects they found on campus and during a short 2 block walking field trip to a local creek. A 
general conclusion that can be drawn from this research is that outdoor activities are a very 
motivating way for children to study science and are recommended by this researcher.  

 
 

RECOMMENDATIONS AND SUMMARY  

 
It is clear that more data is needed, and that data collection methods need to be refined 

in order to draw conclusions other than the tentative ones which can be drawn in this initial 
study. While it can be tentatively said that students preferred the non-tech supported outdoor 
activities to those which involved iPads and smartphones, this conclusion is poorly supported 
due to the lack of access all students had to the devices, and the small data sample. Therefore, 
this researcher’s recommendation is to expand and refine his own data collection in order to 
draw more conclusive findings from this action research.  

Further insights into the effectiveness of tech integration into outdoor education may be 
gained through the integration of technological support in the form of animal reports. One set of 
reports, which were done using traditional paper and pencil methods, has already been 
collected. Tech integration into these reports only involved online research through Google 
searches. A second set of reports will be done in the spring. These reports will be done using 
Google slides as well as Google searches. Students’ ability to record and communicate their 
findings will be compared in the two reports. In the meantime, more research will be done to 
study how digital devices might enhance students’ learning in outdoor, environmental education.  
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