
 
 

 

STUDYING SCIENCE IN THE OUTDOORS INFLUENCES STUDENT  

INTEREST, ENGAGEMENT, AND COGNITION 

by 

Kimberly Jane Dean 

A professional paper submitted in partial fulfillment 
of the requirements for the degree 

of 

Master of Science 

in 

Science Education 

MONTANA STATE UNIVERSITY 
Bozeman, Montana 

July 2021 
  



 
 

 

©COPYRIGHT 

by 

Kimberly Jane Dean 

2021 

All Rights Reserved 

 



ii 
 

ACKNOWLEDGEMENTS 

I cannot express enough thanks to my advisors John Graves and David Willey for 

their continued support, feedback and encouragement. I offer my sincere appreciation for 

the learning opportunities provided by them. 

I would also like to thank my father and mother, Dewayne and Vickie Dean for 

their support and encouragement. My completion of this project could not have been 

accomplished without the support of my two daughters, Olivia and Ava- thank you for 

allowing me time away from you to research and write. Thank you for your shared 

enthusiasm for affecting positive change in education.  

Finally, to my caring, loving, and supportive partner Steve: my deepest gratitude. 

Your patience, advice, enthusiasm and encouragement throughout this process was 

tremendously appreciated.   

  



iii 
 

TABLE OF CONTENTS 

 
1. BACKGROUND AND INTRODUCTION  ...................................................................1 

 
Context of the Study .........................................................................................................1 

   Focus Question..................................................................................................................2 
 

2. CONCEPTUAL FRAMEWORK ....................................................................................5 
 

    Student Engagement ........................................................................................................5 
Place-based Education .....................................................................................................6 
Characteristics of Place-Based Education .......................................................................7 
Inquiry-Based Instruction ................................................................................................7 
Connection to Place .........................................................................................................8 
Informed Civic Engagement ...........................................................................................9 
Students’ Motivation to Learn .........................................................................................9 
Contradictory Evidence in the Literature ......................................................................10 
 

 
3. METHODOLOGY  .......................................................................................................11 
 

Demographics ................................................................................................................11 
Treatments .....................................................................................................................12 
Data Collection and Analysis Strategies .......................................................................15 

 
4. ANALYSIS  ...................................................................................................................18 
      
    Achievement ..................................................................................................................18 
    Motivation ......................................................................................................................21 
    Attitude ..........................................................................................................................26 
    Student Reflections ........................................................................................................28 
    Cognition........................................................................................................................28 
    Interest and Engagement ................................................................................................29 
    Appreciation for Nature .................................................................................................29 
    Teacher Journal ..............................................................................................................30 
 
5. CLAIMS, EVIDENCE AND REASONING  ................................................................31 
 
REFERENCES CITED ......................................................................................................34 
 
APPENDICES ...................................................................................................................37 
 

APPENDIX A: Institutional Review Board ..........................................................38 



iv 
 

TABLE OF CONTENTS CONTINUED 

APPENDIX B: Salt Lake City School District External Research Approval .......42 
APPENDIX C: Science Motivation Questionnaire II (SMQ-II) ...........................44 
APPENDIX D: Science Attitude Survey ...............................................................46 
APPENDIX I: Water Quality Monitoring Test .....................................................48 
APPENDIX J:  Interview Questions ......................................................................56 
 
 

 

  



v 
 

LIST OF TABLES 

Table Page 
 

1. Action Research Questions and Methods ..........................................................17 
 
  



vi 
 

ABSTRACT 

Lack of motivation and engagement are common problems among middle school 
students. In addition, I am often shocked to hear how many of my students have never 
visited any of the six ski resorts less than an hour’s drive away, never gone canoeing, no 
time spent hiking, camping or participating in the kinds of outdoor activities that our 
state, Utah, is famous for. The lack of time spent in the natural world can inhibit students’ 
understanding of their local environments and their ability to connect what they are 
learning in science classes with outdoor and relatively natural ecosystems. The purpose 
of this study was to determine the impact of streamside field experiences on the 
engagement of middle school students. Sub questions investigated if studying Utah’s 
watersheds and water quality issues in the field and the classroom helped students 
increase their knowledge and awareness of water quality and water science and whether 
time spent in nature impacted students’ attitudes about protecting streams. 

The research followed eighth grade students through three field trips, one 
snowshoeing at a local mountain campground, and two monitoring water quality and 
canoeing at a local river. Data collection included pre and posttests, science motivation 
questionnaire, science attitude survey, student interviews, and a teacher’s journal. Data 
collection was collected before and after treatments to monitor changes throughout the 
process. The research indicated that there was a positive relationship between my 
response variables: student interest, engagement, and achievement and my intervention 
variable of: time spent learning science outdoors.  

 



1 
 

BACKGROUND AND INTRODUCTION 

Context of the Study 

 Our relationship with nature is interconnected with our need for human 

attachment (Seymor, 2016). People of all ages are mentally, physically, socially, and 

emotionally healthier when they spend regular time outdoors in natural environments. I 

have always had a deep connection with nature. Growing up I spent many weekends 

starting in April through October each year, camping with family in the Ashley National 

Forest in central Utah. For more than five years, my dad developed and maintained 

campgrounds and the water supply for our church’s private property. My siblings and I 

explored the expansive mountains. We hiked through pine and quaking aspen forests, 

lush, grassy meadows and sagebrush benches. We observed wildlife such as squirrels, 

rabbits, deer, beaver, hawks, sheep, cougar, and stumbled across bear tracks more than 

once. From these childhood experiences I learned to enjoy the solitude and beauty the 

wilderness offered. I marveled at the simple, yet complex workings of nature.  

 My connection to the wilderness continued for the decade following college, 

when I was in search of the next great adventure. I slept in the back of my truck traveling 

around the west living the dream as a climbing bum. In my next life stage, I moved to 

Olympia, Washington, worked at the local ski and bike shop, and made friends with my 

coworkers. We had many adventures skiing at Crystal Mountain and Stevens Pass and 

rock climbing in the Cascades. My outdoor adventures guided me to places where I could 

feel a sense of place, a sense of belonging.  
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 Next, I took a job at a ski resort in Big Sky, Montana. This was the first place I 

started to feel a sense of connection. I had so many incredible skiing and mountain biking 

adventures and made great friendships. Then, I moved to the island of Kauai. I tried 

everything from glass blowing, to being in a musical, to joining a competitive outrigger 

racing team. Finally, I flew home to Salt Lake City to visit family and settled in to a 

career and family life. Now that I am older and wiser, I realize I was always trying to feel 

connected to a place, to a community, to myself.  

Focus Question 

 The purpose of this study was to determine the effect of streamside field 

experiences on the engagement of students in a middle school science classroom. An 

underlying goal for me was to help students develop a sense of place. By giving them 

opportunities to study a local environment and related management issues, I hoped they 

would cultivate greater concern and compassion for the lands. Many of the students that I 

teach have limited outdoor experiences. This made it difficult for them to understand 

their natural and human communities resulting in students lacking a sense of place, as 

well as an inability to understand the need to be stewards of and protect our natural 

resources, that include the terrestrial and aquatic wild organisms that live in them. 

Eighth grade students at Nibley Park School studied the Jordan River Watershed. 

It is located in north central Utah and drains an area of over 3,800 square miles (Salt 

Lake County, n.d.). The Jordan River flows north from Utah Lake to drain into the Great 

Salt Lake. One of the other major contributing bodies of water in the area is Mill Creek, 

which is in close proximity to my school.  
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My overall goal or intended outcome of this study was to guide students into 

developing a sense of place. The students accomplished this goal by a) identifying and 

evaluating natural resources; b) examining the relationship between natural resources and 

society; c) connecting the function of watersheds and water resources to natural 

resources; and d) analyzing wildlife/aquatic resources and management. I think it is 

imperative for my students to understand the complexity of managing and trying to 

balance natural and social systems. As future voting citizens, my students will need 

to think about complex social-environmental problems, such as how to prioritize 

natural resource uses, e.g., mineral extraction, waste disposal, water and food 

production, wild lands and preserves, and how society will determine what lands 

should be used for agriculture, mining, tourism, or homes, and what places need to 

be wild, naturally self-regulated, and preserved for future generations. These issues 

have strongly influenced the objectives of my Action Research, my focal and 

subquestions, and ultimately, my personal goal to help students learn how to develop 

a sense of place and connection to Nature.   

My eighth grade students learned that Utah, as the second driest state in the 

nation, has the second highest per capita water use in the nation. They learned this is 

a result of our storage and distribution of irrigation water, which comes from 

snowmelt. According to World Population Review (2021), the Salt Lake City 

metropolitan area, has a very high growth rate of 1.1%, and as the population 

increases, many water related issues will need to be addressed or water shortages 

will certainly occur. In my study, using small group and whole class discussions, we 
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explored questions that included, how water traditionally used for agriculture will be 

used in the future, and how the water needs of urban populations will be met? My 

relatively extensive outdoor and life experiences (especially compared to my 

students), both personally and professionally, and my overall goal to help my 

students develop a sense of place, led to the creation of my primary research 

question: to what degree did studying Utah’s watersheds and water quality issues in the 

field and the classroom help students increase their knowledge and awareness of water 

quality and water science? Sub questions were as follows: 

1. To what degree did time spent in nature impact students’ attitudes about 

protecting streams? 

2. What effect did outdoor learning have on student comprehension? 

3. To what degree did studying science in the outdoors influence student interest, 

engagement, and cognition? 

4. What were the effects of outdoor education on the classroom teacher? 
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CONCEPTUAL FRAMEWORK 

Student Engagement 

 Student engagement, which might be measured by the degree of attention, 

curiosity, interest, optimism, or passion that students feel, and engagement is associated 

with the level of motivation they have to learn and actively advance in their education. 

Student engagement is an imperative antecedent to student learning. Engagement, 

especially in the middle school years, is now at the center of mainstream education 

discussion and debate (Zyngier, 2008). Many research studies show that there is a 

disconnect between science content and students’ lives (Lemke, 2001; Roth & Tobin, 

2007). This then leads to a disengagement in which some students fail to see a connection 

between the science content they are learning and environmental issues that affect their 

personal lives (Bouillion & Gomez, 2001).   

 Learning improves when students are inquisitive, interested, or inspired. 

Conversely learning decreases when students are bored, dispassionate, or disengaged.  

Prominent organizations such as the National Science Board, recommend that all students 

should have relevant learning opportunities to “experience inquiry-based learning, peer 

collaboration, open-ended, real-world problem solving, hands-on training, and 

interactions with practicing scientists and other experts” to foster a greater connection to 

and trust of Science as a way of knowing stuff (National Science Board, 2010, p. 16). 

Students are facing a world that requires innovative solutions to real-life problems. To 

change student, and ultimately, environmental outcomes, educators can engage students 
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in learning science content and concepts by presenting them as important to both students 

and their community (Defelice et al., 2014).  

Place-Based Education 

Place-based education (PBE) is a situated, context-rich, transdisciplinary teaching 

and learning style distinguished by its clear relationship to place (Semken et al., 2017). 

PBE science teaching focuses on local environments and combines different ways of 

knowing them, with potential to influence the senses of place of students and teachers. 

PBE is intended to instill a sense of place with meaning, attachment, cognition, and affect 

(Semken & Freeman, 2008). Sense of place has also been defined as an integration of 

geology, climate, ecology, and cultural history of an area (Brown & de Lacerda, 1986, as 

cited by Sheppard et al., 2013):  

Go my children,…burn your books,…buy yourselves stout shoes, get away 
to the mountains,…the deserts,…and the deepest recesses of the earth; mark 
well the distinction between animals, the differences among plants, the 
various kinds of minerals…In this way, and no other, will you arrive at a 
knowledge of things, and of their properties. - Danish physician Peter 
Severinus, Idea Medicinae Philosophicae, 1571. (n. p.) 

Place-based science teaching has been promoted for its ability to attract 

underrepresented groups to science (Semken & Freeman, 2008). Place-based learning 

treats students as capable thinkers and problem solvers ready to deal with current global 

challenges (Buxton & Provenzo, 2012).  

 

 



7 
 

Characteristics of Place-Based Education 

PBE content focuses the students on the geology, climate, ecology, culture, 

economics and history of a place, and recognizes the diverse meanings that place holds 

for the instructor, the students, and the community. Students are immersed in authentic 

experiences like, experiential learning, fieldwork, service-learning, or immersive virtual 

field environments in that place. PBE encourages students to adopt pro-environmental 

and culturally sustainable practices in the places they study. It has been shown to enrich 

the senses of place of students and instructors alike (Semken et al., 2017). According to 

Stevenson (1997), to promote environmental thoughtfulness, teachers need to create an 

in-depth study of an environmental issue that is meaningful and relevant to students’ 

lives.  

The learning outcomes that are fundamental to PBE are cognitive, affective, and 

behavioral. Cognitive outcomes focus on specific knowledge and skills considered 

necessary for the field of study. Affective outcomes include attitudes, emotions, identity, 

and values. Behavior outcomes include skills and actions that learners can or will take to 

affect change (Stedman, 2002). Lowenstein et al. (2018) identified three factors of PBE 

pedagogy, that included, inquiry-based instruction; connection to place; and informed 

civic-engagement.  

Inquiry-Based Instruction 

 Inquiry based instruction is defined as intentional student-centered instruction that 

contains deliberately designed experiences for students to deepen their understanding of 
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scientific content and science practices as they discover and confirm knowledge 

(Zambak, 2017). Inquiry learning is a method of exploring the natural or material world 

which leads to asking questions, making discoveries, and testing those discoveries in the 

search for new understanding (Llewellyn, 2014), thus inquiry learning mirrors doing real 

science. According to Llewellyn (2014), The Seven Segments of Scientific Inquiry is a 

method for designing inquiry-based investigations, where the first “segment” is to 

explore a phenomenon; second, focus on a question; third, plan an investigation; fourth, 

conduct the investigation; fifth, analyze the data and evidence; sixth, construct new 

knowledge; and last, communicate that new knowledge. PBE gives emphasis to studying 

a real issue rather than a simulated or modelled topic. PBE utilizes an in-depth study in 

which students identify an issue in their local environment, conduct an inquiry 

investigation, construct their own meaning and communicate their findings with their 

community (Stevenson, 2007).  

Connection to Place 

 PBE emphasizes that the communities’ people are a part of include relationships 

among humans along with other living and non-living things in the natural world. 

Individual and collective well-being occurs when members feel that they belong to this 

greater ecological community (Martusewicz et al., 2015). If young people were taught to 

see themselves as part of an interdependent web of life, the result would be they might 

likely develop the ability to care for that life with an outlook of the interconnected social 

and environmental issues at both the local and global level (Lowenstein et al., 2018).  
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Informed Civic Engagement 

 In addition to inquiry and a connection to place, students must take meaningful 

civic actions within their community. The purpose of civic engagement is to create just 

and healthy communities and a democratic society. Using the PBE model students 

become informed citizens with numerous opportunities to exercise how to be effective 

civic actors (Lowenstein et al., 2018). Students learn to care about the common good not 

by reading from a textbook, but by being immersed in the content in real world settings 

(Lowenstein & Smith, 2017).    

Students’ Motivation to Learn 

 To motivate student learning, the Affective Domain of emotion, attitude, and 

motivation, must be engaged. Teaching that involves student affect (emotion, attitude, 

and motivation) drives student learning. The single most important factor in motivating 

students to learn is interest, or the perception of intrinsic value. Educators must model for 

our students how to think about connections with Earth and ask them to replicate that 

thinking process. Individuals attach self-identity to a place through emotion. As teachers’ 

model and support students to make connections between the content and their own place 

attachments, their motivation to learn the content may increase. Students who have 

opportunities to link content to their aesthetic appreciations may begin to view the 

content as relevant and valuable in their own lives (van der Hoeven Kraft et al., 2011). 

 In order to sustain interest, students must be involved in meaningful tasks and 

learning content that they find relevant (Harackiewicz, et al., 2000). According to 
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Tedesco and Salazar (2006), developing students’ emotional attachment to a place and 

linking those feelings to the course content may result in students having greater value for 

what they are learning, and therefore develop a greater motivation to learn, and perhaps 

become even more involved in the civic process of environmental preservation. For 

students who may feel intimidated or bored by traditional science teaching, the place-

based approach may be more successful (Hill, 2000). When students are engaged in 

projects and when they care about what they are learning, then they are likely to recall 

that knowledge for an extended period of time (Buxton & Provenzo, 2012). 

Emotion impels what we attend to, and attention drives learning. So, one of 
the important things we have to do is to ensure that learners become 
emotionally involved in whatever we're teaching them. If they don't get 
emotionally hooked on some level, they don't pay attention; if they don't 
pay attention, they don't learn. In fact, the more emotionally engaged a 
learner is, the more likely he or she is to learn. (Weiss, 2000) 

Contradictory Evidence in the Literature 

 It has been pointed out that two important obstacles educators face in applying 

inquiry in environmental education in light of the limitations of traditional schools. The 

first issue with environmental education in the field is the time restrictions under which 

schools’ function. The second issue with engaging students in the task of solving 

environmental problems is that many students do not find problematic inquiry enjoyable 

because it does not provide them with a feeling of immediate satisfaction or 

accomplishment (Stevenson, 1987).  
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METHODOLOGY 

Demographics 

I teach at Nibley Park K-8 School in Salt Lake City, Utah. The total number of 

students for the 2018-19 school year was 462. Our minority enrollment was 42% (which 

is higher than the state average of 25%), our math proficiency was 30% (which is 

significantly lower than the state average of 47%), and our reading proficiency 33%, 

(which, again is much lower than the state’s average of 44%). The average class size in 

the seventh and eighth grades is less than 20, of whom 27% receive Special Education 

services, 20% participate in English Language Development, and 60% receiving free or 

reduced lunch (Public School Review, 2019). 

The classes selected for this study were two eighth grade Integrated Science 

courses. One class had 15 students and the other class had 18 students - the total study 

subjects (N=33). Most students have attended Nibley Park School for most of their 

elementary years, resulting in strong connections with each other. They are very social 

and collaborate well with one another. In general, they have a passion for learning 

science. Students began my AR study year with remote learning because schools were 

closed due to protocols associated with the COVID-19 Pandemic. My students showed a 

wide range of proficiency levels in reading, comprehension, oral communication, and 

listening skills. Twenty-eight percent of students in this 8th Grade Cohort were Hispanic, 

49% are Caucasian, and 17% African American and six percent are American Indian. 

Fifty-five percent of the cohort read below grade level (as assessed on the 2019 Reading 

Inventory, Nibley Park School, SLC, UT).  
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The research methodology for this project received an exemption by Montana 

State University’s Institutional Review Board and compliance for working with human 

subjects was maintained (Appendix A). In addition, the Salt Lake City School District 

Research Review Committee approved this project (Appendix B), and students were 

informed that participation in this project, or lack thereof, would not have no impact on 

their grade. 

Treatments 

Data collection for this study began in late March of 2021 with a student 

questionnaire and survey. The purpose of this study was to determine the effect of 

streamside field experiences on the engagement of students in a middle school science 

classroom. During my Action Research project (AR), students did fieldwork over 

multiple day trips, during which data was collected concerning how students developed a 

sense of place and context for the information being learned.  My primary AR question 

was, to what degree does studying Utah’s watersheds and water quality issues in the 

field and the classroom help students to increase their knowledge and awareness of 

water quality and water science? The study also had several secondary questions (i.e., my 

Sub Questions). The first assessed the degree that time spent in nature impacted 

students’ attitudes about protecting streams. The next question investigated the effect 

that outdoor learning had on student comprehension.  Another examined, the degree that 

studying science in the outdoors influenced student interest, engagement, and cognition.  

The final question was focused on myself, by asking about the effects of outdoor 

education on the classroom teacher. 
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During the treatment period, students engaged with the learning material in a way 

that centered on the topic of Utah’s water shortage. This created opportunities for 

students to examine the impact of a key limited natural resource (water) and how our 

consumption of it affects the community and its people and wild things, like frogs. 

Students attended one field trip to Big Cottonwood Canyon and two field trips to the 

Jordan River. The first field trip was conducted on March 23, 2021 at Spruces 

Campground in Big Cottonwood Canyon. The second fieldtrip was held on April 23, 

2012 at the Fife Wetland Preserve on the Jordan River about five miles from Nibley Park 

School in Salt Lake City, Utah. The final field trip was at a location several miles 

upstream at 1700 South River Park on May 14, 2021.  

For my study, the purpose of the first field trip in March was for students to gain 

an understanding that our local mountain snowpack is where most of our city’s water 

supply comes from. While snowshoeing, students learned about the canyon geology, our 

protected watershed, winter wildlife, plants, public lands, and human use and impact of 

Big Cottonwood Canyon. During the second field trip in the lower elevation wetlands 

along the Jordan River students made observations and completed both a physical survey 

sheet of the monitoring site location and a water chemistry analysis. In this 2nd field trip, 

to the lower watershed site, students were divided into three groups, began at one of three 

stations, and rotated approximately every 30-40 minutes. At the first station, students 

made observations that included: recording the weather, land use observations, type of 

waterbody, water appearance, and listed all the abiotic factors that might be important in 

this riverine ecosystem. At the second station, students conducted physical and chemical 
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analysis of the water, which included recording the temperature, pH, and dissolved 

oxygen.  Finally, at the third station, students surveyed the riparian area checking whether 

they observed certain abiotic and biotic factors in or near the water. At station four, 

students sketched in their journals their observations of the wetland preserve.  

 During the third and final field trip of my research the students explored the 

Jordan River during a canoe trip. We started our paddle at 17th South River Park where 

we met our canoe guide at the boat ramp where she informed students of the inherent 

risks of boating and that it is the responsibility of the boater to ensure their own safety 

when paddling the Jordan River. As we paddled down the river, our guide talked about 

ecological issues and threats to the river and riparian corridor. For example, our guide 

reviewed with my students the diverse species of native wildlife using the river, including 

deer, beaver, fox, and many more varieties of mammals, not to mention the amphibians, 

reptiles, fish, and birds. Students listened to the guide about how the Jordan River 

provides a critical resting area for migratory birds as they travel from Canada to Central 

America. If this habitat is not protected, transcontinental ecosystems may be disrupted. 

Students learned about the complexity of managing the Jordan River. Our canoe trip 

ended 3.2 miles downstream at Alzheimer’s Park, while at the boat ramp, students 

learned from the guide about the many projects that are underway to restore the Jordan 

River corridor and the many volunteer opportunities.   
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Data Collection and Analysis Strategies 

 I used both quantitative and qualitative data from multiple sources. Data 

collection began with a Science Motivation Survey Questionnaire (SMQ-II) (Appendix 

C). This provided both qualitative and quantitative data. The SMQ-II is a reliable and 

validated survey to assess science motivation based on five factors: intrinsic motivation, 

self-efficacy, career motivation, self-determination, grade motivation. This was used to 

measure students’ attitudes about protecting streams. The questionnaire consisted of 

twenty-five Likert statements, with the response options on a scale from zero to four, zero 

indicating never and four indicating always.  It was analyzed for changes and reported 

using a divergent bar chart.  

 A Science Attitude Survey was administered before and after the streamside 

science unit to gauge changes in attitude or interest toward science. This was used to 

determine students' attitudes and understandings about water science.  The survey 

consisted of ten statements with a scale of one through five, one indicated strongly 

disagree and five indicated strongly agree. This data was analyzed for themes and used as 

evidence to support other findings (Appendix D).  

 Students completed a teacher-created Pre and Post Water Quality Monitoring Test 

(Appendix E). This was teacher created and provided an additional source of quantitative 

data, allowing me to track comprehension of science content. Student comprehension of 

the content material was divided into three sections, physical properties of a stream, 

chemical properties of a stream, and human impact on the water flowing in the stream. 

The physical properties of a stream section consisted of 14 questions about the potential 
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effects that factors like turbidity, temperature, stream flow, and stream shape may have in 

the environment that aquatic plants and animals live in.  The chemical properties of a 

stream measurement consisted of 18 questions divided into three main categories for 

analysis: natural influences, human influences, and allowable ranges in Utah waters for 

pH, dissolved oxygen, phosphorous, and nitrogen. The final section, human impacts, 

consisted of 14 questions which assessed the difference between fresh and salt water, 

examples of surface and groundwater, the parts of an aquifer, different types of pollution, 

and how water can be conserved.  Questions were categorized into water basics, 

watershed principles, water pollution and solutions to pollution. All three sections were 

separately analyzed using a t-test. The post-test with the same questions as the pretest 

was given unannounced to students in class the day after the final fieldtrip. 

 Individual Student Interviews (Appendix F) offered insight into any changes in 

interest, motivation and acquisition of science content and local environmental issues. 

This data was analyzed for themes and used as evidence to support other findings. 

 Throughout the treatment period, direct observation and field notes provided me 

with insight to student behaviors including levels, motivation, engagement, and 

appreciation of nature. A personal reflective journal allowed me to document and reflect 

on planning and implementing the outdoor experiences. 

 Each instrument and collection tool used to answer the focus and secondary 

questions are included in Table 1.  
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Table 1. Action Research Questions and Methods (Data Triangulation Matrix). 
Focus Question Method 1 Method 2 Method  
To what degree 
does studying a 
local environmental 
issue in the field 
and the classroom 
have on student 
appreciation of 
nature and the 
environment? 

Individual Student 
Interviews  

Student field notes 
and observations 

Science Motivation 
Questionnaire 
(SMQ II) 

What effect does 
outdoor learning 
have on student 
comprehension? 

Water Quality 
Monitoring Test 

Student field notes 
and observations 

Individual Student 
Interviews 

To what degree 
does studying 
science in the 
outdoors influence 
student interest, 
engagement, and 
cognition? 

Science Motivation 
Questionnaire 
(SMQ II) 

Individual Student 
Interviews 

Science Attitude 
Survey 

What are the effects 
of outdoor 
education on the 
classroom teacher? 

Personal Journal Teacher 
observations and 
field notes 
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DATA ANALYSIS  

Achievement 

 A paired sample t-test was conducted to estimate the potential effect of outdoor 

learning on student comprehension of the stream’s physical properties.  There was a 

significant difference (t=4.3, p=0.05) between the pretreatment test results (Mean=6.2; 

SD=1.8); and the post treatment test results (Mean=8.5; SD=1.9). The results of the 

pretest for Physical Properties of a Stream produced a class average of 45% (N= 23). The 

lowest average score was about stream shape with 27% accuracy. The highest average 

pretest score was 61% which was about features on the surface of a stream. The number 

of students answering each question incorrectly went down significantly after the pretest, 

and I believe this demonstrated the efficacy of the field trips for increasing student 

comprehension of the variables that described the physical properties of water. The 

average increase in the Physical Properties of a Stream post test score was 17%, with the 

highest increase of 64% (Figure 1).   
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Figure 1. Physical properties of a stream test results before and after treatment, (N=23).  

 A paired-sample t-test was conducted to estimate the potential effect of outdoor 

learning on student comprehension of chemical properties of a stream. There was a 

significant difference (t=4.69, p=0.00009) between the pretreatment test results 

(Mean=9.125; SD=3.19); and the post treatment test results (Mean=12.125; SD=3.96). 

Results for the Chemical Properties of a Stream Test indicate an average overall increase 

was 18.5% (n=24). The average increase in student understanding in human influence on 

the amount of pH increased from 56% to 81%.  Students showed the greatest increase in 

pre and post test scores in the areas of nitrogen, 19%, and phosphorous 21% (Figure 2).    
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Figure 2. Chemical properties of a stream test results before and after treatment, (N=23). 

 A paired-sample t-test was conducted to estimate the potential effect of outdoor 

learning on student comprehension of human impact on water. There was a significant 

difference (t=2.08, p=.052) between the pretreatment test results (Mean=10.4; SD=3.85); 

and the post treatment test results (Mean=12; SD=2.93). Overall, there was an average 

increase in score of 15.5%. The area of watershed principles yielded the greatest increase 

in scores with an average pretest score of 35.5% and the average post test score 60.5% 

(Figure 3). 

0.00

0.50

1.00

1.50

2.00

2.50

Natural Influence Human Influence Allowable Range in Utah waters



21 
 

 

Figure 3. Human impact on water test results before and after treatment, (N=23). 

Motivation 

Results from the SMQ-II questionnaire indicated an overall increase in motivation 

for participants (n=9). The survey consisted of 25 questions designed to measure student 

motivation to learn science. The questions were categorized in five dimensions: intrinsic 

motivation, career motivation, self-determination, self-efficacy, and grade motivation. 

Results from the survey are shown below according to each dimension (Figures 4-8).  

The analysis indicated that field trips increased student interest for learning. The results 

from the post-treatment questionnaire indicated there was a 11% increase in students 

agreeing that learning science is interesting. In addition, there was a 22% increase after 

the treatment in students agreeing with the statement, the science I learn is relevant to my 

life. Overall, students’ intrinsic motivation increased 30% (Figure 4). 
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Figure 4. Before and after treatment results for intrinsic motivation category on science 
motivation questionnaire, (N=23).  

On the pre-treatment questionnaire, 44% of students agreed with the statement, “I 

study hard to learn science”. On the post treatment questionnaire 11% more students 

agreed with that statement. In addition, there was a 22% increase in students responding 

agree or strongly agree with the statement, “I prepare well for science tests and labs”. 

However, there was a 22% decrease from pre treatment results to post treatment of 

students agreeing with the statement, “I put enough effort into learning science”. Overall, 

students’ self-determination increased 2% (Figure 5). 
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Figure 5. Before and after treatment results for self determination category on science 
motivation questionnaire, (N=23). 

Results from the post treatment questionnaire indicated a decrease from 22% to 

2% of total responses where students disagreed or strongly disagreed with statements 

concerning self-efficacy.  Students agreeing with the statement I believe I can master 

science knowledge and skills increased from 22% to 44%. Additionally, students 

disagreeing with the statement, I am confident I will do well on science tests decreased 

from 22% to 0%. Overall, there was no change in the percentage of students agreeing 

with statements in the self-efficacy category (Figure 6). 
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Figure 6. Before and after treatment results for self-efficacy category on science 
motivation questionnaire, (N=23). 

The results from the post treatment questionnaire indicate that in grade motivation 

students were less motivated after the treatment, a decrease from 71% to 62%. There was 

a 22% increase in the number of students agreeing with the statement, I like to do better 

than other students on science tests. However, there was a 22% decrease in students 

agreeing that it is important to get an A in science (Figure 7). The slight decrease in grade 

motivation might have been influenced by a change in the viewpoint of the importance of 

grades (Figure 7).  
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Figure 7. Before and after treatment results for grade motivation category on science 
motivation questionnaire, (N=23). 

The results from the post-treatment questionnaire indicated that in career 

motivation students were less motivated after the treatment, a decrease from 44% to 27%. 

There was an 11% increase in the number of students who agreed that understanding 

science will benefit me in my career. However, there was a 22% increase in the number 

of students who disagreed with that same statement. The decrease in career motivation 

indicates a possible change in viewpoint of the importance of science based skills in a 

professional setting (Figure 8).  
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Figure 8. Before and after treatment results for career motivation category on science 
motivation questionnaire, (N=23). 

Attitude 

The results of the Science Attitude Survey indicated that 78% of students who 

chose to respond to the initial survey (n=12) agreed that they enjoy learning science. 

When asked if science is one of my favorite subjects 67% agreed. When asked if science 

will help me to understand more about worldwide problems 89% agreed. Similarly, 67% 

of students agreed with the statement learning science helps me understand about the 

environment. However, 11% of students agreed with the statement, I learn about science 
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on my own time (Figure 9). 

 

Figure 9. Before treatment results for science attitude survey, (N=23). 

Post treatment, students were given the chance to respond again regarding their 

attitude or interest towards science. Students increased their attitude or interest towards 

science across all areas.  Eighty three percent of students agreed that science is one of 

their favorite subjects. One hundred percent of students agreed with both the statement I 

enjoy learning about science, as well as, learning science helps me understand about the 

environment. However, not all students agreed with the statement, science will help me to 

understand the effect I have on the environment, with 11% indicating a neutral response 

(Figure 10).     
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Figure 10. After treatment results for science attitude survey, (N=23). 

Student Reflections of the Treatment 

 Post treatment, students were interviewed which provided them with the 

opportunity to respond regarding their impressions of spending time outside to learn 

science (n=20). Individual student interviews provided qualitative information targeting 

my AR questions. The questions are organized into categories of cognition, interest and 

engagement, and appreciation of nature.  

Cognition 

 When asked how does going outside to learn science affect your understanding of 

the subject, one student responded with “I get a better understanding of the subject going 

outside because we can see all the rivers and lakes etc and just by looking at it u can see 

what is happening in front of u for example in our canoeing field trip we saw a riffle it 
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was a good experience seeing a riffle from up close.” However, when asked if going 

outside helped them to do better on science tests, students were less confident. Sixty eight 

percent of students agreed that their outdoor experiences helped them do better on 

science tests. One student said, “As someone who has just went outside for this, and have 

not taken any tests yet, it is not certain that it did help or not, but perhaps it will help.” 

This data demonstrates that while students perceive time spent outdoors increases their 

understanding of the subject, it may not help them to do better on science tests.  

Interest and Engagement 

When asked whether they would like to go outside more or less often to learn 

science, 100% of students said more often (n=19). When asked to explain their answer, 

one student said, “More because I would be able to understand more and just feel the 

wind makes it less stressful.” This data shows that time spent outdoors can have 

perceived mental health benefits as well. When asked how has going outside affected 

your interest in science, one student said, “I think that it helps me understand more 

because I am actively participating and engaging more than being inside. Like the snow 

shoeing field trip when we were walking and actively talking about the water what 

happens when a human or an animal that does not live there makes the water hard to filter 

and turns it into bad water.”  The data shows that when students are given the opportunity 

to learn science in a stimulating environment they are more interested and engaged. 

Appreciation for Nature  

 When asked how does going outside affect your appreciation for nature and the 

environment, one student responded by saying,  
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After seeing all the pollution and trash while canoeing at the Jordan River I 
saw where these things are going and how it is affecting. We would see 
things like trash, plastic bags, even shopping carts in the water. It kind of 
showed that we should be more careful and thoughtful about where out trash 
goes.  

Another student said,  

Going outside affects my appreciation for nature and the environment by 
seeing how important it is to take care of the water that the animals swim in 
by checking the pH of the water. Here in Utah the pH it should be is I think 
6.5-9 if I remember correctly. 

These interviews indicate to me a firm conceptualization was occurring when the students 

I interviewed acknowledged they were learning about their local surroundings, and thus 

what they are learning was more relevant and engaging.  

Teacher Journal 

Notes from my teacher journal indicated to me in my initial review that planning, 

gathering materials, getting permission from many district departments, and carrying out 

our field trips had many challenges. In addition, my reflections suggest that the majority 

of students were excited about each field trip, but there were a few that were scared about 

the nature of the outdoor activities, e.g., learning the intricacies of snowshoeing and 

canoeing for the first time is intimidating for anyone. After surveying students, I also 

discovered that most lacked the proper winter clothing for our snowshoe field trip. I 

posted requests on social media groups for donations for winter boots, snow pants, snow 

jackets, gloves and hats. The week leading up to the snowshoe fieldtrip I drove around 

Salt Lake county and picked up a few of the needed items. I purchased four pairs of snow 

boots from my personal bank account and loaned much of my own personal winter 
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clothing for students to borrow. I think these efforts, well beyond the pall of normal 

duties, were essential for the field trip success. Furthermore, feedback from students 

made it clear they enjoyed going outside to learn about Utah’s water issues, making my 

efforts well worth the while. 

 

  



32 
 

CLAIMS, EVIDENCE, AND REASONING 

Claims From the Study 

The purpose of this study was to help students to develop a relationship to where 

they live through experiences that helped them build meaning and personal attachments 

to outdoor places.  The learning outcomes for this unit were scientific knowledge of the 

place, authentic experiences, sustainable practices and the development of a sense of 

place. By centering my place-based education study on the state’s current, local issue of 

an extreme drought, students learned the importance of protecting Utah’s water 

resources. Seeing and walking in snow, spending time in our shared watershed and 

observing plants and animals in the wild helped to solidify concepts like natural and 

human influences, natural resource shortage and how physical and chemical properties 

may affect a riparian system. Seeing evidence of human impact like pollution along the 

Jordan River conveyed the idea that our actions upstream can affect living and non-living 

things downstream- what we do matters.  

After all field data was collected, I observed in my analysis that the students 

overall showed gains in comprehension, interest, engagement, and appreciation of nature 

and the environment. I think that the most significant data was the post treatment 

interviews, which indicated that students gained not only an understanding of how parts 

of a watershed are valuable and important, but more importantly a desire to take better 

care of our environment.  
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Value of the Study and Consideration for Future Research 

The initially stated aim of this action research project was to determine the effect 

of streamside field experiences on the engagement of students in a middle school science 

classroom. If I were to design this study again, there are a number of changes I would 

make. Most importantly I would have ended the study with a service-learning project. A 

factor of place-based education is developing solutions to local environmental issues. I 

would seek to educate locals about the issues with Utah’s water shortage, students could 

partner with community members to promote a local project that might offer solutions to 

this issue. Constraints to carrying out the treatment were making community contacts, 

arranging for buses and permission slips, obtaining permission and support from 

administration, and preparing students with adequate skills and proper clothing.  

During my treatment period I utilized principles of place-based learning to focus 

on my own school community issues. I presented a proposal to implement a place-based 

education model as a way to increase student enrollment and student achievement to 

members of our school improvement council. The members of the board unanimously 

voted to have me present the proposal to our entire school faculty and staff. After the 

presentation, faculty members discussed the idea of implementing this whole school 

model during grade level planning meetings. Faculty members then had the opportunity 

to respond to a survey asking, would you support our school being a place-based 

education school. A total of 24 faculty members responded with 84% saying yes. Next, I 

was asked to lead a meeting made up of teachers from each grade level, kindergarten-

eighth to discuss strategies for implementing PBE. There was a lot of enthusiasm shared 
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by those that attended. Following this meeting, administration has asked me to design a 

day of professional development training for our school faculty to carry out the week 

after school ended. I have created an outline of a three-year implementation plan, 

including the roles for each of the stakeholders: teachers, administration, parents, and the 

community. We will begin implementing place-based education school wide in the fall of 

2021.  

Impact of Action Research on the Author 

I have experienced tremendous professional growth during my time in the MSSE 

program. Specifically, I have improved my ability to overcome many barriers in the 

education system. I experienced many challenges with administrative support, but once I 

started to advocate for what I needed to carry out my AR, things started to come together, 

buses were approved, permission slips started to get returned, and chaperone spots were 

filled. My goal is to encourage other educators to place the educational process in the 

environment.   
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APPENDIX B  
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APPENDIX C 

SCIENCE MOTIVATION QUESTIONNAIRE II (SMQ-II)  
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SCIENCE MOTIVATION QUESTIONNAIRE II (SMQ-II)  

© 2011 SHAWN M. GLYNN, UNIVERSITY OF GEORGIA, USA  
In order to better understand what you think and how you feel about your science courses, please 
respond to each of the following statements from the perspective of “When I am in a science 
course…” 

Statements Strongly 
Disagree                

0 

Disagree      
1 

Neutral    
2 

Agree     
3 

Strongly 
Agree     

4 

01. The science I learn is relevant to my life.           
02. I like to do better than other students on science 
tests.           
03. Learning science is interesting.           
04. Getting a good science grade is important to 
me.           
05. I put enough effort into learning science.           
06. I use strategies to learn science well.           
07. Learning science will help me get a good job.           
08. It is important that I get an "A" in science.           
09. I am confident I will do well on science tests.           
10. Knowing science will give me a career 
advantage.           
11. I spend a lot of time learning science.           
12. Learning science makes my life more 
meaningful.           
13. Understanding science will benefit me in my 
career.           
14. I am confident I will do well on science labs 
and projects.           
15. I believe I can master science knowledge and 
skills.           
16. I prepare well for science tests and labs.           
17. I am curious about discoveries in science.           
18. I believe I can earn a grade of “A” in science.           
19. I enjoy learning science.           
20. I think about the grade I will get in science.           
21. I am sure I can understand science.           
22. I study hard to learn science.           
23. My career will involve science.           
24. Scoring high on science tests and labs matters 
to me.           
25. I will use science problem-solving skills in my 
career.           



47 
 
 

APPENDIX D 

SCIENCE ATTITUDE SURVEY 
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Science Attitude Survey 

Name___________________________________________________Date____________ 

What Are Your Opinions About Science? 

  
Strongly 
Agree  Agree Neutral  Disagree Strongly 

Disagree 
1.   I enjoy learning about 
Science in school.     

 
    

2. Learning science helps me 
understand about the 
environment.     

 

    
3. Science is useful to me for 
my future.     

 
    

4. Knowledge of science will 
help me protect the 
environment.     

 

    
5. Science will help me to 
understand the effect I have on 
the environment.      

 

    
6. Science has nothing to do 
with my life outside of school.     

 
    

7. I am a better student because 
of things I learn in Science.     

 
    

8. Science is one of my favorite 
subjects in school.      

 
    

9. I learn about Science on my 
own time without being asked.     

 
    

10. Science will help me 
understand more about 
worldwide problems.      
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APPENDIX E 

 
WATER QUALITY MONITORING TEST 
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Water Quality Monitoring Test  

Name ____________________________________________ Date________ 

Section I: Physical Properties of a Stream 
Physical properties affect the environments that aquatic plants and animals live in.  
 

1. What is stream flow? 
______________________________________________________ 

2. What natural influences affect stream flow? Select all that apply 

a) Climate 
b) Season 
c) Watershed 
d) Sinuosity 
e) Friction 
f) Groundwater 
g) Vegetation 

 
3. What human influences affect stream flow? Select all that apply 

a. Dams 
b. Channelization 
c. Land use 

 
4. What is stream shape? 

_____________________________________________________ 

5. List the three basic stream channel patterns 

__________________________________________________________________
__________________________________________________________________ 

A stream contains riffles, runs, and pools. For the next three questions, fill in the blank 
with the missing term. 

6. Water that moves over a shallow area of cobbles and gravel creates a 

_________________. 

7. A _______________ is a length of a stream with smooth water and slow to 
medium velocity. 
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8. A ________________ is a deep area of fairly still water which creates refuges for 
fish to hide in and to rest from the current. 
 

9. What human influences affect stream shape? Select all that apply. 

a. Development 
b. Logging 
c. Mining 
d. Grazing 
e. Hiking 
f. Biking 
g. Dams 

 
Turbidity tells us how much material is suspended in the water. The degree to which light 

penetration is blocked by suspended solids is called turbidity. 

10. What natural influences cause the turbidity of our stream to change? Select all 

that apply 

a) Seasonal weather patterns- spring snow melt and rain increase runoff 
b) Forest fires, floods or windstorms may destroy plants resulting in erosion 

 
11. What human influences cause the turbidity of our stream to change? Select all that 

apply 
a) Improving bank stability which helps reduce erosion and turbidity 
b) Road building 
c) Development 
d) Overgrazing 

 
The temperature of water is a measure of how much heat energy the water contains. 
Scientists usually use the Celsius scale. Water freezes at 0 degrees C and boils at 100 
degrees C.  
 

12. What natural influences cause temperature to change? Select all that apply 

a) Geographic area – surrounding climate 
b) Seasons – winter verses summer 
c) Source of the water – streams fed by snowmelt vs hot water springs 
d) Channel shape – a narrow, deep stream verses a wide, shallow stream 
e) Riparian shading- a stream that receives a lot of shade 

 
13. What human influences cause temperature to change? Select all that apply 
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a) When the shade from plants is removed 
b) Changing the stream channel, such as making it wider, deeper, shallower, 

or narrower. 
c) The stream bottom, is the stream travelling through a concrete channel or 

a plant-filled meadow. 
d) Industries such as power plants 

 
14. The maximum temperature allowed for warm water fish and wildlife is ____ C 

and cold water fish and wildlife is ____ C. 
a) 100 C and 50 C 
b) 27 C and 20 C 
c) 10 C and 0 C 

 
Section II: Chemical Properties of a Stream 

Chemical properties influence how healthy the water is for aquatic plants and animals 
and for humans. They include: 

• pH - the acidity or alkalinity of the water 
• dissolved oxygen – oxygen in the water that supports aquatic life 
• nutrients (phosphorus, nitrogen) – food for aquatic plants 

15. What is pH? 

_____________________________________________________________ 

16. What natural influences cause the pH of our streams to change? Select all that 
apply 

a. Watershed effects 
b. Seasonal effects 
c. Daily effects 

 
17. What human influences causes the pH of our streams to change? Select all that 

apply 
a. Acid rain 
b. Dumping pollutants into waters 
c. Mining drainage 

 
18. Why do we care about the pH of our streams? Select all that apply 

a) Animals and plants can suffer from a slight change 
b) Other chemicals in the water can dissolve more easily with a lower pH of 

water. 
 



53 
 

19. What is the allowable range of pH in Utah? 

a) 6.5-9.0 
b) 1-4.0 
c) 9.0-12.0 
d) 4-6.5 
e) 12.0-14.0 

 
20. What is dissolved oxygen? ____________________________________________ 

21. What natural influences cause dissolved oxygen concentrations to change? Select 
all that apply 

a) Elevation 
b) Temperature 
c) Saltiness 
d) Turbulence 
e) Aquatic life 
f) Vegetation 

 
22. What human influences cause dissolved oxygen concentrations to change? Select 

all that apply 
a) yard clippings 
b) runoff from dairies and feedlots 
c) development  
d) overgrazing 
e) construction 
f) logging 

 
23. What is the minimum concentration for dissolved oxygen in Utah to protect fish 

and other aquatic animals? 
a) Coldwater fish: 6.5 mg/liter and warm water fish 5.5 mg/liter 
b) Coldwater fish: 0 mg/liter and warm water fish 2 mg/liter 
c) Coldwater fish: 12 mg/liter and warm water fish 10 mg/liter 

 
24. What is nitrogen?___________________________________________________ 

25. What natural influences cause nitrogen concentrations in your stream to change? 
Select all that apply 

a) Seasonal changes- as the snow melts in the spring runoff from the land 

brings nutrients from lawns, farms and other areas. 
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b) Plant uptake- when plants are growing nitrogen will be lower and during 

the fall and winter when plants quit growing and die, the nitrogen is 

released back into the water and concentrations increase. 

26. What human influences cause nitrogen concentrations in your stream to change? 
Select all that apply 

a) Fertilizers 
b) Animal manure 
c) Leaking sewage facilities  

 
27. In Utah the maximum concentration of nitrate allowed in drinking water is: 

a) 10 mg/liter 
b) 4 mg/liter 
c) 0 mg/liter 
d) 20 mg/liter 

 
Phosphorous is an important plant nutrient. Phosphorous occurs in many different forms 

in the environment much like nitrogen. Most of the phosphorous is found in rocks and 

minerals.  

28. What natural influences cause phosphorus concentrations in your stream to 
change? Select all that apply 

a) Spring runoff or after a big storm  
b) During periods of rapid plant growth 
c) During fall and winter when plants quit growing and die 

 
29. What human influences cause phosphorous concentrations in your stream to 

change? Select all that apply 
a) Logging or construction 
b) Overgrazing 
c) Fertilizers 
d) Wastewater treatment facilities  

 
30. In Utah, a total phosphorous concentration of __________in a stream or river is 

an indicator of pollution: 
a) 0.05 mg/liter 
b) 0.025 mg/liter 
c) 1 mg/liter 
d) 5 mg/liter 
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Section III: Human Impact on a Stream 

The tiny animals that live in streams are called aquatic macroinvertebrates. These 

macroinvertebrates include many types of insects as well as other animals such as 

worms, molluscs and tiny crustaceans.  

31. A basin-like formation defined by highpoints and divides that descends into lower 
elevation is a/an 

a) Aquifer 
b) permeable rock layer 
c) watershed 
d) water table 
 

32. Most of the water on Earth is found in  
a) glaciers 
b) lakes 
c) rivers 
d) oceans 

 
33.  Salinity is the amount of ____________ found in water. 

A. Salt 
B. Calcium 
C. Oxygen 
D. Hydrogen 
 

34.  An aquifer must contain a permeable layer of rock, sand, or soil. Which is true 
about a permeable rock layer? 

A. It contains little pore space. 
B. There are pores, but they aren’t connected. 
C. There are pores, and they are connected. 
D. The water cannot move freely. 
 

35.  When trash is dumped into the water ways, it mixes physically with the water. 
What type of pollution is this? 

A. Agricultural 
B. Chemical 
C. Surface 
D. Thermal 
 

36.  The type of pollution where the temperature levels rise causing a decrease in 
dissolved oxygen is called pollution. 

A. Agricultural 
B. Chemical 
C. Surface 
D. Thermal 
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37.  A place in the ground where water flows to the surface without being pumped is 

called an artesian well. What force moves the water to the surface? 
A. Gravity 
B. Friction 
C. Air Resistance 
D. Tension 
 

38.  When pollutants are introduced into the environment over a large area, it is called 
________? 
A. Point Source Pollution 
B. Non-Point Source Pollution 

 
47. Which type of water is more susceptible to pollution? 

A. Surface Water 
B. Ground Water 

 
48.  What could cause a change in the water table (rise and fall)? 

_____________________________________________________________ 
_____________________________________________________________ 
_____________________________________________________________ 

49. Farmers use pesticides, herbicides, and fertilizers on their crops to enhance their    
yield. During a hard rain these chemicals can run off and chemically pollute the 
water. 
 

a. What can be the long-term affects of this type of pollution? 
_________________________________________________________________
______________________________________________________________ 
b. What type of suggestion can you make which will help the water pollution 
problem, but not hurt the farmer’s crop? 

__________________________________________________________________ 
__________________________________________________________________ 

 
50. Tell 3 ways you can help conserve water. 

_________________________________________________________________ 
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APPENDIX F 

 
INTERVIEW QUESTIONS 
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Interview Questions 

Students are encouraged to freely share their opinions. 

1. How has going outside affected your interest in science? Can you give me some 
specific examples? 
 

2. Would you rather go outside more or less often to learn science? Why? 

3. How does going outside to learn science affect your understanding of the subject? 

4. Does going outside help you do better on science tests? Can you give me an 
example? 
 

5. How does going outside affect your appreciation for nature and the environment? 
Can you give me an example? 
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