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Abstract 

This project evaluated the influence an outdoor setting plays on student engagement 
through class observations, student surveys and teacher interviews.  Behavioral indicators 
were assessed to determine how setting affects engagement.  Science lessons taught in the 
classroom and winter ecology lessons taught in an outdoor setting provided the 
foundation for data collection.  The objective of this research is to gain a greater 
understanding of how best to engage studentsÕ attention. 

Introduction 

ÒI believe the active side precedes the passive in the development of the child natureÉ I 
believe the neglect of this principle is the cause of a large part of the waste of time and 

strength in schoolwork.  The child is thrown into a passive, receptive or absorbing 
attitude.  The conditions are such that he is not permitted to follow the law of his nature; 

the result is friction and waste.Ó 
-Dewey, 1897 

 
ÒTeachers, administrators and policy makers are striving to unify a fragmented 

curriculum, foster teaching methods which engage students as active participants in the 
learning process, and respond to the needs of at-risk students.  These efforts call for 

experiential educators to enter the national discourse on educational reform.Ó 
-Westheimer, Kahne, and Gerstein, 1992 

 
 
ItÕs been over one hundred years since John Dewey (1897) stated that the active side of 
the Òchild natureÓ was being left behind by traditional instructional methods.  Since then, 
many alternatives have emerged in the name of more effective education: outdoor, 
environmental, place-based, and experiential education are all similar names with 
meanings separable only by close critics.  However different they may be, all have one 
goal in common: to have students become active and engaged participants in the learning 
process through experiencing situations outside conventional classroom walls.  The 
significance of making this an acceptable practice is remarkable.  Increased student 
engagement leads to an enhanced interest in education and a greater appreciation for the 
learning process.  The purpose of this research is to assess how student engagement is 
influenced in an outdoor setting.   

Focus Question 

How does teaching in an outdoor setting influence student engagement? 
Sub Questions 
-Further defining ÔengagementÕ- 
How does teaching in an outdoor setting influence student eye contact? 
How does teaching in an outdoor setting influence student question asking? 
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How does teaching in an outdoor setting influence student on-task behavior? 
How does teaching in an outdoor setting influence student mental alertness? 
 

Project Context 

This research was completed by a non-traditional educator who has had number of 
different experiences participating in and teaching in an experiential setting.  Prior to 
college, the researcher spent many years as a camper at a nature center in rural 
Wisconsin;  this experience led to shadowing a naturalist teaching in a similar setting.  In 
college, the researcher participated in many outdoor pursuits and began teaching classes 
in camping, kayaking and rock climbing, both on campus and in the field.  After 
completing a degree in biology and gaining experience in scientific research, the 
researcher began teaching and organizing outdoor adventures full time.  As a passionate 
teacher, a residential environmental education position combining teaching science to 
students in the outdoors was the next undertaking.  Finally, as of 2005, the researcher has 
been an employed by Montana Outdoor Science School (MOSS) in Bozeman, Montana, a 
nonprofit organization whose mission is to promote an awareness, understanding and 
appreciation of the natural world through high-quality educational experiences. 

The Montana Outdoor Science School serves youth from southwest Montana, primarily 
in the Bozeman area.  Programs run year-round with summer camps during June, July 
and August, and classes taught at public and private schools the remainder of the year.  
MOSS teaches programs in over 25 schools within 100 miles of Bozeman, ranging from 
large public schools to small one-room school houses.  In the winter, MOSS partners with 
Bohart Cross Country Ski Ranch in the winter to provide an educational and recreational 
experience for students to learn how to ski while they participate in a winter ecology 
lesson.  MOSS provides the teachers and the lessons for the outdoor classes, which are 
held on the Bohart property. 

As seen above, the researcher has had a variety of learning and teaching experiences.  
With MOSS, she has taught in a variety of settings including elementary school 
classrooms in Bozeman and beyond, high school classes in Livingston, Bohart ski 
programs, and of course, summer camps.  Since outdoor teaching makes up most of the 
researcherÕs professional career, it was expected that she would have a strong confidence 
in the effectiveness of learning in the outdoors.  However, since classroom teaching 
controls the lionÕs share of educational experiences for todayÕs youth, the drive to 
improve both this method of education as well as outdoor education is the anticipated 
outcome of this research.  By investigating the influences outdoor education has on 
student engagement and applying effective techniques elsewhere in the educational 
realm, students can benefit from an increased engagement and teachers can develop a 
widened view of pedigological methods.  
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Conceptual Framework 

Introduction 
In their 1974 paper, Sommer and Becker described the typical American classroom as a 
place of tedium where Òa student is expected to remain seated in a specified location for a 
designated number of minutes.  Straight rows tell him to look ahead and ignore everyone 
except the teacher who, with back to the students, writes important messages on the 
blackboard.Ó 
 
Times have certainly changed as classrooms have progressed with their arrangements and 
subtleties to, in part, encourage student engagement.  Rows have been replaced by 
clusters of desks for a more interactive atmosphere, song and rhyme help students 
remember rote memorizations, and laptops have replaced overheads to keep pace with the 
studentsÕ level of technology.  Recently, another player has come to the apex of 
educational complexities, countering this progress.  Federal mandates that stress student 
performance on standardized tests, which in turn pushes teachers into Òteaching to the 
testÓ and moving quickly through material, regardless of how well the students grasp the 
topic (Gruenewald, 2003).   At the same time, outdoor education has grown in popularity 
worldwide.  A number of programs that integrate curricula into an outdoor setting have 
been successful in the United States, Canada and Australia (Comishin and Potter, 1995; 
Skamp and Bergmann, 2000).  Many teachers are beginning to embrace the importance 
of environmental education and take a more interdisciplinary approach to their lessons.  
These programs have taken students out of their normal classroom routines and even out 
of their schools completely, without allowing them to fall behind in any subject matter 
when compared to their more traditional classmates.    
 
Definition of engagement 
There are many different definitions of engagement.  They can be as simple as ÒstudentsÕ 
involvement with schoolÓ (Finn, 1993), though most include a wider view of engagement 
that encompasses student behavior and emotions.  Physiologically, engagement is defined 
as an active response to an environment, with the participant allocating attention the topic 
at hand.  For the purpose of this study, MarksÕ 2000 definition was used to explain 
engagement incorporating both the affective and behavioral participation in the learning 
experience.  The affective, or emotional, component of engagement can be indicated by 
making eye contact and displaying mental alertnes.  The behavioral component of 
engagement is demonstrated by more tangible, observable actions such as question asking 
and on-task behavior.  Because engagement has a strong behavioral aspect, it can 
therefore be influenced in order to prevent potential negative outcomes when students 
dismiss school activities (Finn, 1993).   
 
Although definitions differ, engagement in the classroom has been studied for years, with 
data collected in the last two decades showing an alarming drop in student engagement in 
American schools (Marks, 2000).  According to accompanying studies, Marks states that 
factors such as institutional characteristics, curriculum fragmentation, poor instruction, 
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and declining expectations are primary reasons for the decrease.  This is disturbing for 
more than one reason, as engaged students have consistently shown to be more successful 
in academics as well as in social and cognitive development; they are more likely to 
graduate and continue in higher education.  
 
Measuring engagement 
Because of its subjective nature, engagement is difficult to measure.  In past studies, 
surveys and observations provide the keystone methods to collect data on student 
engagement.  In her study of classrooms, Marks (2000) used four categories of 
engagement in asking surveys of participating students:  student effort, attentiveness, lack 
of boredom in class, and completing class assignments.  Observations of the students 
were made in order to validate the student surveys, and information about studentsÕ 
personal background was collected.  FinnÕs (1993) research used similar methods such as 
examining teacher and student questionnaires, specifically studying student attendance, 
preparation, attentiveness, and behavior.  Unlike Marks, Finn also took into account the 
structural and regulatory environment of the school.  These methods provide a mostly 
qualitative approach to studying student engagement, and similar techniques will be used 
in this study.  The examination of such a conceptual element of behavior requires a 
comparable method of data collection.   
 
How can an outdoor setting influence engagement? 
One avenue that has been demonstrated as having a profound influence on student 
engagement is the use of authentic work.  Marks (2000) defines this as work that involves 
students Òin a process of disciplined inquiry to solve meaningful problemsÓ.  These 
problems are ones that have significance in the community, or beyond, and embrace the 
interest of the student.  According to Bronfenbrenner (1979), American schools suppress 
the connections students need to make between school, family, friends, and work, leading 
to the lack of skills a student would actually depend on in the ÒrealÓ world.  Education in 
an outdoor setting appears to do quite the opposite.  Nontraditional teachers value their 
curricula on their ability to integrate subjects and but pose authentic problems to students 
in a setting they find tangible.  Knapp (1996) broadly describes outdoor education as a 
method of instruction that utilizes resources outside the traditional learning confines.  The 
hope is to expand the school experience to foster connection, exploration, and action in 
sociological places Òjust beyond the classroomÓ.  However, it is not enough to simply 
move outside the classroom in order to enhance the learning experience; the move must 
be accompanied by legitimate experiential instruction.  Moreover, outdoor education 
aims to link the studentÕs essential immediate world, examining first the home and 
school, then moving to the neighborhood, community, region, and world.  When this 
occurs, state and federal goals to educate students to be successful in the Ôglobal 
economyÕ can be met, while not neglecting local connections that provide authentic 
experiences with immediate practical applications. 
 
What else can education in an outdoor setting provide? 
Besides providing an authentic experience, teaching in the outdoors is an ideal setting to 
offer students a learning environment for multiple intelligences.  Traditional classroom 
work favors linguistic and logical-mathematical intelligences, while outdoor education 
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usually highlights other intelligences such as spatial and body-kinesthetic (Knapp, 1996).  
Students who are able to participate and excel at learning through intelligences not 
normally used in the classroom become more engaged in the current and future learning 
process.  
 
This literature provides not only a background, but also guides action research by 
establishing the methodology to investigate intangible topics.  In this context, the 
definition of engagement was gleaned from previous research, as noted in the above 
section.  Also, methods used to measure engagement were founded on a combination of 
studies by Marks and Finn and adapted to fit the context of this research.   
 
Methods 
 
Overview 
This research examined engagement in an outdoor setting and in an indoor classroom 
setting to determine the influence each has on student engagement.  The data collection 
methods included videotaped field observations, teacher interviews, and student surveys.  
Below are descriptions of the settings observed for this study followed by a detailed 
account of the data collection procedures.   
 
Collection Schedule 
Prior to beginning any data collection, a consent forms (see Appendices A, B and C) 
were distributed to participating classes at least a week before the observations took 
place.  These forms were approved by the human subjects committee of MSU.  The 
participating teachers were directed to hand out the forms and receive them back at least 
a day before the observation.  In all cases, not every student returned the consent form for 
various reasons, forgetfulness being most prominent.  Also, not all parents gave consent 
thus resulting in lower numbers of students observed in the classroom.  As this was also 
the case for the outdoor observations, student groups at Bohart were created based on 
which students returned consent forms in a timely and approved fashion. 
 
Description of Research Methods 
The sample classes for the indoor observations of science classes were based on similar 
parameters as the outdoor classes.  Fifth grade classes were chosen for consistency 
throughout the research.  Among fifth grade classes, schools were chosen based on the 
non-participation in the Adventure in Winter Ecology.  Since many schools visit Bohart, 
the choices were few.  Due to the lengthy commute, schools in Livingston, Three Forks 
and beyond donÕt typically participate in any Bohart programs.  This, along with 
similarities to the Bozeman school district, made schools in Livingston and Three Forks 
prime candidates for this research. 
 
In all cases, the student surveys were completed immediately after the lesson.  For the 
outdoor lessons, the students were back at the main lodge and had returned their 
equipment prior to taking the survey.  In the classroom, the participating teachers left 
some extra time at the end of their lesson for the students to complete the survey.  
Students were read the directions and given the example question, ÒI like pizza.Ó  As per 
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the directions, an example answer would be to circle 6 on the Likert scale because most 
students strongly agree that they like pizza.  Once the survey began, all students 
completed the questions within five minutes. 
 
The teacher interviews also took place after the lesson.  The outdoor educators were 
interviewed immediately following the studentsÕ departure from Bohart.  Meeting in a 
quiet lodge building, these interviews lasted between 30 and 35 minutes.  As for the 
classroom teachers, their interviews took place after the school day was over and took 
place in their classrooms.  These interviews lasted between 35 and 45 minutes.   
 
Outdoor Classes Observed  
The classes observed in an outdoor setting took place at Bohart Cross Country Ski Ranch 
in Bozeman, Montana during the ÒAdventures in Winter EcologyÓ days.  These days are 
created for local elementary and middle school classes not only to learn how to ski, but to 
explore the wonders of winter ecology around the Bohart property at the base of the 
Bridger Mountains.  The Adventures in Winter Ecology programs are created and taught 
by Montana Outdoor Science School (MOSS) instructors.  MOSS is a nonprofit 
organization based in Bozeman whose mission is to promote an awareness, understanding 
and appreciation of the natural world through quality educational experiences.  The 
Adventures in Winter Ecology lessons are designed to be harmonious with Montana state 
science standards.  For this research, two MOSS instructors were observed for one day 
each of teaching winter ecology topics for a total of two middle school class (5th grade) 
observations.  The length of the lessons was a total of thirty to forty minutes with travel 
time in between teaching segments, this was not recorded as no teaching occurred.  The 
participating classes varied both in size and demographics, with a traditional program 
consisting of between five and ten students of mixed race, gender, and socioeconomic 
status.  The entire fifth grade class did not all go with one MOSS instructor, but were 
separated by ski ability level.  This allowed the instructors to move at a pace the entire 
group can enjoy, while also accomplishing the expected curriculum.   
 
The sample classes for the Adventures in Winter Ecology were chosen based on two 
factors.  Due to the large amount of school groups visiting Bohart in the winter, 
scheduling conflicts were ominous.  The groups chosen for observations were based on 
the researcher, instructorsÕ, and BohartÕs calendar, combined with the appropriate grade 
level participating in the program.  Fifth grade was chosen due to its obvious dominance 
in participating in BohartÕs programs.  This age level is also extremely receptive to a 
more nontraditional learning experience.  Very few elementary classes complete the 
winter ecology segment and instead only learn how to ski.  Various upper middle schools 
participate in Adventures in Winter Ecology, but the consistency in class size or grade 
isnÕt present as in the lower middle school group.   
 
School A 
Both fifth grade classes were from schools located in Bozeman.  The first class observed 
was from a school (School A) located on the outskirts of the city of Bozeman and 
therefore is separate from the Bozeman school district.  This is a kindergarten through 
eighth grade which enrolls students from the surrounding area.  The area around School 
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A consists of homes in newer subdivisions, but also includes various long-standing farms 
and ranches.  This community varies slightly in demographics but is mainly composed of 
middle to upper class Caucasian families.   
 
This groupÕs instructor, Teacher Alpha has been a MOSS employee for a total of about 
five years.  Her background is in geology, but has teaching certificate as well in 
secondary science.  Originally from the east, Teacher Alpha has had experience teaching 
in a classroom as well as at an experiential farm in Vermont.  At MOSS, Teacher Alpha 
has the opportunity to teach students of all ages and does not specifically focus on one 
grade level or another.   
 
The group from School A taught my Teacher Alpha was composed of 5 girls.  Teacher 
Alpha taught for a total of 35 minutes.  The specific sequence of topics included in her 
lessons began with a discussion about the water cycle.  This led into the formation of 
snow crystals and the different types of crystals.  A hands-on investigation of the crystals 
took place shortly after the discussion.  Symmetry in nature and using a dichotomous key 
were the final two activities, both included field based examinations where students were 
asked to find symmetrical objects and use a dichotomous key with native plants, 
respectively.   
 
School B 
The second school (School B) is located in the heart of Bozeman and is solely an 
elementary and middle school through grade five.  This class was one of two fifth grade 
classes from School B who visit Bohart.  The area where the school is located in is a 
longer established part of Bozeman with mixed demographics.  The students attending 
this school vary slightly more than School A in race and ethnicity as well as 
socioeconomic status. 
 
The MOSS instructor who taught School B (Teacher Beta) has been an outdoor educator 
for over a decade.  With a degree in natural science and most recently completing work 
on a teaching credential, Teacher Beta has a wealth of information in the academic realm 
and many experiences leading more outdoor adventure activities. 
 
The group from School B taught by Teacher Beta was composed of 4 students, 2 girls 
and 2 boys.  The total teaching time for this group was 27 minutes and 30 seconds.  
Similar to Teacher Alpha, the water cycle and a hands-on snow crystal examination were 
the lessons taught at the beginning of the outing.  An interactive activity followed which 
taught the basics of the components of a tree.  Finally, the lesson ended, much like 
School A, with the dichotomous key activity which showed the students how to use a key 
in using real examples of native plants.  
 
The topics taught by Teachers Alpha and Beta were consistent with the material taught to 
all 5th graders visiting Bohart.  These topics included the properties of water and how 
different shapes of snow crystals are formed, the inner workings of a tree, how to read 
and use a dichotomous key.  Although these concepts were not completely related, each 
touched on a different state science content standard.  These include classifying, 
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describing, and manipulating the physical models of matter, explaining how organisms 
and systems of organisms obtain and use energy resources, and creating and using a basic 
classification scheme to identify plants and animals.   
 
Outdoor Scheduling Procedure 
The Adventures in Winter Ecology days were scheduled at Bohart months in advance of 
the actual start of the season, with the observations simply approved by School A and 
School BÕs traditional classroom teacher.  School AÕs observation date was January 30th 
while School BÕs observation was completed on February 9th.  Both of these days were 
similar, weather wise, being in the upper 20s and lower 30s with no wind and little to no 
precipitation.  It snowed briefly on January 30th, but the accumulation was negligible.  
Both groups arrived at Bohart at 9:30 A.M. and were out on the trails skiing and learning 
from 11:00 A.M. until 2:00 P.M.  This time included a lunch break about a total of 
between 30 and 40 minutes of teaching.  The students at Bohart were aware of the 
observation taking place as their classroom teacher explained the procedure when the 
consent forms were distributed.  They were also reminded the day of their Bohart outing 
that the research was taking place.   
 
Indoor Classes Observed 
The classes observed in the indoor environment were similar to the outdoor Bohart 
classes in that the same grade level (5th) was observed.  Their normal teacher taught the 
classroom students a lesson covering topics found in the state content standards list.  
Keeping the topic consistent with these state mandates ensures that the interested level 
displayed by the students is independent of the subject matter as all students must learn 
these standards.  These students, however, had not participated in Adventures in Winter 
Ecology.  The length of lesson was of normal length for a science lesson at each 
individual school, between thirty and forty minutes.   
 
School C 
The school (School C) used for one fifth grade observation is located in Livingston, 
Montana.  Similar to Bozeman, this community consists of an urban center with ranches 
and farms on the outlying areas.  Unlike Bozeman, Livingston has about 1/3rd of the 
population and is less developed.  School C is similar to School B in Bozeman in that the 
surrounding area around the school is an established section of Livingston with families 
of varying race and socioeconomic status.  It is interesting to note that while Bozeman 
has eight public schools serving fifth grade students, Livingston, at two, has 
proportionally fewer schools serving their population.   
 
The teacher (Teacher Rho) observed in School C has been teaching for six years.  As a 
native Montanan Teacher Rho grew up in southwest Montana and obtained her teaching 
degree from a local university.  While Teacher 3 is extremely passionate about teaching 
science and is comfortable with the subject, her greatest passion is teaching social 
studies.  This teacher, however, makes it very clear to her students that all subjects and 
interconnected in real life, and doesnÕt place emphasis on one topic over another.  
Teacher 3Õs class participating in this study was comprised of 16 students with 8 girls and 
8 boys.  
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School D 
For the second classroom observation, School D was used.  This school is located in 
Three Forks, Montana which is a similar community to Livingston but with only 2/3 the 
population.  Three Forks also has a main town center with farms and ranches making up 
most of the surrounding area.  The students of School D come from mixed backgrounds 
and socioeconomic status.   
 
The final teacher observed (Teacher Omega) is also a Montana native that has been 
teaching in the area for the past 15 years.  Contrary to Teacher Rho, Teacher OmegaÕs 
passion is with teaching science as she teaches both 5th grade classes this subject at 
School D.  Both Teacher Rho and Teacher Omega have similar teaching styles in that 
they strive to create a hands-on, interactive learning experience during their science 
lessons.  Teacher OmegaÕs class participating in this study also contained 16 students 
including 8 girls and 8 boys.   
 
The classroom lessons were different from the outdoor lessons in that only one topic was 
presented during the lesson.  Both lessons covered physical science and motion.  Teacher 
Rho taught about force and Teacher OmegaÕs lesson covered energy and motion.  Both 
lessons had a short lecture segment followed by a hands-on activity and ended with some 
follow-up verbal questioning.  Teacher RhoÕs hands-on activity involved using marbles 
and varying amounts of force placed upon them to examine how far the marbles would 
travel.  Students were to follow the directions given on a worksheet and then answer 
questions and create graphs based on their findings.  Teacher OmegaÕs activity used a 
ÒcarÓ made of a wooden spool, rubber band, metal tack and small dowel.  The students 
were to test how quickly the cars were to travel a given distance.  These students were 
given only verbal directions and were not required to fill out a worksheet during the 
investigation.  However, a worksheet was given towards the end of the class.  Both of 
these lessons satisfied the content standards by having students describe and explain the 
motion of an object in terms of its position, direction, and speed as well as the forces 
acting upon it. 
 
Indoor Scheduling Procedure 
Scheduling the indoor observations was largely a function of the participating teacherÕs 
schedule.  Due to interruptions such as CRT (criterion-referenced test) testing and spring 
break, the observations took place on March 27 and April 27 for schools C and D, 
respectively.  The procedure for distributing the consent forms followed in a similar 
manner to the outdoor observations.  The forms were given to the students roughly a 
week before the observation and were received back the day prior.  The observation for 
School C occurred at 2:15 P.M. while School D had science class at 9:15 A.M, each class 
lasting 40 minutes.  In both cases the students were aware of the observation and after a 
brief introduction of the research, the science class proceeded as usual.   
 
Observation Protocol 
Video taping lessons both in the indoor and outdoor environment allowed for close 
review of student engagement while the teacher was teaching.  Not all aspects of student 
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behavior can humanly be observed and recorded during the Ôreal timeÕ lesson due to the 
rapid succession of events taking place.  Reviewing the taped lesson revealed subtleties in 
student behavior otherwise missed.  As per the subquestions, student actions such as eye 
contact, question asking, on-task behavior, and mental alertness were analyzed. 
 
As the videotaped classes were reviewed, a template (see Appendix D) was used to 
record the frequency of student eye contact, mental alertness, on-task behavior and 
question asking.  For the affective component of engagementÑ eye contact and mental 
alertnessÑ a baseline count was completed at the beginning of the lesson, and every few 
minutes to complete a set of ten data points per lesson.  For this research, eye contact was 
defined as a student looking at the teacher.  Mental alertness was counted as any student 
who was participating in the lesson, actively or passively.  Students making eye contact 
were automatically counted as mentally alert.  Students on-task while not making eye 
contact were counted as mentally alert.  The number of students exhibiting these 
characteristics was documented.  These totals were converted into a percentage for each 
lesson observed.  The two outdoor and two classroom lesson observations were combined 
and compared for a complete view of how the settings vary.  Relevant question asking 
and on-task actions were the behavioral components of engagement.  They were 
measured simply with a tally system, recording each time a student asked a relevant 
question or displayed off-task behavior.  In this context, off Ðtask behavior was indicated 
by students not mentally alert and not making eye contact.  The outdoor and indoor 
behavioral figures were then compared, similarly to the affective behaviors.   
 
Interviewing Protocol 
The participating teachers were interviewed immediately after teaching the observed 
class.  In the interview, all teachers were asked the same questions regarding engagement 
in general, student engagement, teaching techniques used to maintain engagement, and 
how their teaching setting (indoors vs. outdoors) is conducive to student engagement.  
See Appendix E for a list of questions.  The responses to interview questions were 
recorded by a voice recorder, replayed later for transcription, and compared to the other 
interviews in order to further determine what factors influenced student engagement. 
 
Upon transcription, each grouping of notes was specifically labeled for a comparison of 
the outdoor setting to the indoor setting.  As the questions were reviewed, similarities and 
differences were noted and key words and phrases were highlighted and entered into a 
data base.  Here, data was broken down into themes based on the type of questions asked.  
These themes included: 

-General perceptions of engagement  
-What techniques teachers used to gain, maintain, and regain engagement 
-Engagement and student body language 
-Engagement with relation to the teaching setting 

Once the main themes were identified, categories within the themes were created based 
on the teachersÕ answers.  The categories were compared between teachers and settings.   
The purpose of comparing and contrasting helped determine teachersÕ perceptions of 
engagement, methods used in gaining and keeping engagement, and visual clues teachers 
looked for to associate with engagement.  Looking at individual categories will determine 
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if 1) teachers have any discrepancies in what constitutes engagement, 2) techniques used 
by teachers are consistent and making a difference in studentsÕ engagement, and 3) how 
the teaching setting influences engagement.  With these comparisons, the determination 
of if and how teaching strategies influenced engagement, and how environment 
influenced engagement can be made.  With similar strategies and results, a greater 
emphasis on the influence of environment on engagement was presumed. 
 
Student Surveys 
Immediately following both the indoor and outdoor lessons, participating students were 
given a basic fifteen question Likert survey in order to gain a first-hand account of their 
perception of the lesson, how engaged they felt, and what influenced their engagement.  
This is the last component needed in order to triangulate data.  The survey was in a Likert 
format and gave a series of questions with answers submitted in number form.  Students 
remained anonymous during the entire data collection process.  See Appendix F for a list 
of questions. 
 
The completed surveys were analyzed within the two groups studied and compared to 
each other to determine student perceptions.  Similar to the teacher interview questions, 
the student survey questions were broken down by themes about basic engagement, how 
well their teachers maintain engagement, and how their setting influences engagement.  
Since each question has the option of circling the numbers one (strongly disagree) 
through six (strongly agree), this allowed for a systematic breakdown of responses.  If 
students answered one or two, it was assumed there to be a weak association in how 
much the student agrees with the question.  If students answered in the three to four 
range, there was a medium correlation, and answers of five and six indicated a strong 
association in how much the student was in agreement.  
 
In order to compare an unequal amount of outdoor student surveys to classroom student 
surveys (9 versus 32), the mean was found for each question in each setting.  To do this, 
the survey responses were recorded in an excel spreadsheet based simply on how many 
students answered similarly per question.  For example, if question one zero students 
answer 1, 2, or 3 on the Likert scale, three students answer 4, two students answer 5, and 
four students answer 6, the mean was found by weighting the Likert answer with the 
response.  To do this, each response was multiplied by their Likert answer.  Therefore the 
three students answering 4 then equaled 12, the two students answering 5 equaled 10, and 
the four students answering 6 equaled 24.  The sum of these answers was found (46) and 
divided by the number of surveys (9) to find the mean answer (5.1).  The mean could 
then be assumed to be the average answer of all nine surveys for question one.   
 
This process was completed for all 15 questions for both the classroom surveys and the 
outdoor surveys.  The means for the two outdoor classes were compared to each other to 
determine any major differences between the classes (see Appendix G), and the means 
for the two classrooms were compared to look for differentiation (see Appendix H).  The 
total means for the outdoor and the classroom surveys were then compared in order to 
find differences in responses between the two settings, see Appendix I. 
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Data and Analysis 
 
Interviews 
 
Perceptions of Engagement 
Outdoor 
These educators mention that engagement is all about making connections.  They are 
both realistic in stating that they arenÕt going to engage every student all the time, and 
mention that kids have varying engagement levels.   
Similar words and phrases between educators included:  [making] connections, [seeing] a 
look of wonder, [being] involved and passionate, [engagement] varies a lot by age and 
group size, impossible to engage every kid, and [a teacher is] not going to be able to 
engage every kid all the time. 
 
Classroom 
These teachers were excellent in giving examples of what they look for in engaged kids, 
but didnÕt have an abundance of explanations in the definition area of engagement.  They 
both agreed that engagement means being a Òpart of somethingÓ and making the class or 
lesson Òworth it for them.Ó  These teachers mentioned a more abstract indication of 
engagement by seeing a certain ÒlookÓ on the faces and in the eyes of engaged students.  
One teacher said she could see engaged studentsÕ Òminds working.Ó  Similar words and 
phrases between educators included:  [making a lesson] worth it for them, [having 
students] dedicated to the topic, and [students] being a part of whatÕs going on. 
 
Techniques Used in Gaining, Maintaining and Regaining Student Engagement 
Outdoor 
Again, both of these teachers mentioned the importance of making connections with the 
students in order to encourage engagement.  They also agreed that, as educators, they 
need to be dynamic and flexible with student needs, especially in an outdoor 
environment.  Changing the tempo of the lesson, including lots of transitions, and 
discovering what truly interests the students were techniques these educators use 
frequently.  Similar words and phrases between educators included:  transitions, changing 
the tempo, [being] flexible, building trust, knowing the audience, teaching in a way they 
learn best, [using] deductive reasoning and inquiry-based discussion. 
 
Classroom 
These teachers were full of techniques used to gain, maintain and regain engagement.  
Cooperative learning, differentiated instruction, and giving the students something to 
relate to were responses that were often revisited.  They also agreed that they strive to 
mix up their lessons and use a variety to keep the kids guessing.  Another aspect the 
teachers stressed was the importance of knowing your kids and giving them the 
opportunity to excel based on their various attributes as learners.  Similar words and 
phrases between educators included:  touch[ing] on multiple intelligences, mixing it up 
all day long, [having] cooperative learning groups, know[ing] the kids, and showing their 
talents and their strengths. 
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Student Body Language and Engagement 
Outdoor 
These educators had somewhat mixed responses about indicators of engagement.  They 
both agreed that eye contact is a good sign of engagement, however one recognized that 
for some students, eye contact may not be a reliable indicator stating that some Òkids 
have contact but are not connectingÓ but also that some students Òjust need to move their 
eyes around.Ó  Question asking was agreed to be a sign of engagement if the questions 
are relevant and the student is focused.  Similar words and phrases between educators 
included:  eye contact is huge, eye contact is a sign [students] are engaged, questions 
[indicate engagement] because they are thirsty for that knowledge, and questions that are 
relevant [indicate engagement]. 
 
Classroom 
For these teachers, body language is perhaps the easiest way to tell if students are 
engaged.  They agreed that eye contact is an indicator, but isnÕt a necessity in order for 
kids to be engaged.  Both felt much stronger about question asking, that if students are 
engaged, they are asking pertinent questions that further their knowledge.  One teacher 
cautioned though that in her classroom question asking can sometimes be just a dominant 
studentÕs behavior.  Similarly, both teachers believe that on-task behavior indicates 
engagement.  Passive signs of engagement include facial expressions and just that Òlook 
on their face.Ó  Similar words and phrases between educators included:  [engagement] 
depends on what kind of questions, donÕt see eye contact as the key [instead] an 
indicator, [if students are] on taskÉye s, theyÕre engaged. 
 
Engagement and Setting 
Outdoor 
Out of all teachers and all questions, the theme of engagement with relation to setting 
struck the biggest tone with the outdoor educators.  There were a lot of similar ideas 
expressed and it was difficult to lump them into one or two main ideas.  Some of these 
ideas included students experiencing, becoming excited and developing a sense of 
wonder.  According to these educators, leaning with all of their senses and hitting a 
variety of learners was also a common theme of which outdoor setting lends itself.  
Providing an authentic experience where kids can be up, moving and stimulated by the 
living breathing environment is a fair summarizing statement of these educators.  Similar 
words and phrases between educators included:  lessons reach all kinds of learners, kids 
get naturally excited and inspired, [there is a] sense of wonder, a lot of stimulation, more 
to be engaged in, and [the outdoors] is a pretty special and unique experience [and 
students can] find their own passions. 
 
Classroom 
These teachers agreed that monotony is a great downfall of classrooms.  They also know 
that for kids to be engaged, as teachers they must have energy and be excited.   
Both of their classrooms had engaging elements and both strove to build a community 
atmosphere where kids interact with objects and each other.  These classrooms were 
different in that one was highly stimulating and one is neat and tidy (as reported by the 
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teachers).  One teacher liked a highly stimulating room while the other limits stimulation 
in hopes to keep kids focused.  Similar words and phrases between educators included:  
[having a] community environment, [giving students] a chance to show what theyÕre 
capable of doing and try[ing] to have things the kids can interact with.   
 
Observations 
The outdoor observations totaled 62 minutes and 30 seconds of teaching time.  Both 
School A and School B had varying degrees of eye contact and mental alertness.  For 
both schools, eye contact was the indication of engagement with greatest variation.  
Mental alertness stayed more consistent between schools.  See Appendix J for a 
comparison of eye contact levels between School A and School B during the outdoor 
lessons.  See Appendix K for a comparison of mental alertness between the two schools 
during the outdoor lessons. 
 
The amount of eye contact and mental alertness was also broken down by individual 
school.  See Appendix L for School A, and see Appendix M for School B. 
 
Based on the 62 minutes and 30 seconds of teaching time, a total of 12 off-task events 
took place.  School A recorded 7 and School B recorded 5.  These events included, 
environmental distractions (catching snowflakes on the tongue) as well as interruptions 
by students unrelated to the group.  Based on the amount of teaching time and the number 
of off-task events, it was calculated that for the outdoor lessons there was an off-task 
moment every 5 minutes and 12 seconds.  The amount of question asking was negligible.  
The total amount of questions asked between these two schools was one.  This question 
was not relevant to the acquisition of more scientific knowledge though it was relevant to 
the activity taking place. 
 
The classroom observations totaled 68 minutes and 30 seconds.  Both School C and 
School D had varying amounts of eye contact and mental alertness.  In both schools, 
however, the amount of eye contact, though lower, seemed to mirror the amount of 
mental alertness.  See Appendix N for a comparison of eye contact levels between School 
C and School D during the classroom lessons.  See Appendix O for a comparison of 
mental alertness between the two schools during the classroom lessons. 
 
The amount of eye contact and mental alertness was also broken down by individual 
school.  See Appendix P for School C, and see Appendix Q for School D. 
 
From the 68 minutes and 30 seconds of teaching time, a total of 19 off-task events took 
place (School C had 12 and School D had 7).  Many of these events involved items or 
equipment given to the students to use during their investigation activities (i.e. 
stopwatches and tape measures).  Based on the amount of teaching time and the number 
of off-task events, it was calculated that for the classroom lessons there was an off-task 
moment every 3 minutes and 36 seconds.  Much like the outdoor lessons, the question 
asking was negligible, with only one question recorded between the two schools.  This 
question was not one to further knowledge, but was to clarify directions.  It must be noted 
that more questions may have taken placed during the hands-on investigation phases of 
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the lesson.  The noise in the classroom was such that individual conversations between 
the students and their teacher were not recorded.   
 
Student Surveys 
The student survey data was best understood by examining the means found for each 
question.  In Appendix G the two outdoor studentsÕ survey means are compared to each 
other in order to gain a larger picture of how the two classes varied.  In Appendix H the 
two classroom studentsÕ survey means are compared in order to describe variations.  
Finally, in Appendix I the combined outdoor and classroom means are compared in order 
to note differences between the settings.  It was noted that questions 5, 7, 9, 10, 12 and 13 
have means that vary greatly.  These variations will be explained in the flowing section.  
The remaining questions had similar means which indicated that the students from the 
outdoor lesson and the students taught in the classroom were in general agreement and 
responded similarly in the survey. 
 
Interpretation 
 
Interviews 
The interviews indicated these educators were closely related to each other in a 
pedagological sense.  Although their teaching settings were different, common themes of 
community and relationship building were present throughout the interviews.   
 
The two outdoor educators, Teachers Alpha and Beta shared similar view of engagement 
as they spoke of making connections with the students and working to meet individual 
needs.  There were also undertones of the enormity of the challenge of engaging all 
students.  These teachers were realistic in their goals, knowing that there will be times not 
all students are engaged.  The classroom teachers spoke very similarly though not using 
the exact wording, but instead implying the same concepts.  For both groups of teachers, 
defining engagement was a challenge.  Offering examples of what teachers look for in 
students seemed to be the easier way to explain engagement.  It can be presumed that for 
these teachers, even though in agreement, engagement is a look, a feeling, or a 
connection that is made between the educator and the student that cannot be easily 
classified or universally applied.   
 
Even though a definition of engagement was not easily formulated, techniques used to 
gain, maintain and regain engagement were plentiful.  Transitions and mixing up lessons 
were keys for all of these educators in keeping their students engaged.  The outdoor 
educators stressed knowing the audience and playing to the students needs as being an 
important component to maintaining engagement in a naturally exciting environment.  
Both groups of teachers also mentioned the importance of differentiated instruction.  
Between the classroom teachers, Teacher Omega was quick to point out that various 
types of instruction take place in her classroom, among them lecturing to students in 
order to cater to the students who learn best linguistically.  She also noted her use of 
worksheets occasionally in class.  On the contrary, Teacher Rho tried to avoid using 
worksheets and attempted to make her lessons as active as possible.   
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A glaring difference between the outdoor educators and the classroom teachers in this 
area was the ability to be flexible with lessons.  Both Teachers Alpha and Beta pointed 
out that flexibility and adaptability were important components they used in engaging 
students.  Teacher Rho, when asked what she would change about her setting, 
immediately articulated the need for greater flexibility within the curriculum.  If, during a 
lesson Teacher Rho felt her students needed more time to fully grasp the concept, it was 
not easily allotted as her class needed to be at a certain point in the curriculum by a 
specific time.   
 
Another area where the outdoor educators and the classroom teachers agreed was in their 
perceptions of what body language constitutes engagement.  Three of the four teachers 
believed eye contact was only one of many indications a student is engaged.  The other 
teacher, Teacher Beta, noted that he looks for eye contact either with himself of with the 
object being studied to show engagement.  When compared to the observation results, the 
percentage of students demonstrating eye contact varies throughout the lesson, starting 
high, wavering during the lesson, and being fairly inconsistent at the end of the lesson.  
Interestingly, Teacher Beta had a fairly high and fairly consistent amount of eye contact 
throughout his lesson.   
 
Question asking seemed to be a much stronger indication of engagement.  These teachers 
were quick to point out that the questions asked during class needed to be relevant to be 
considered an indication of engagement.  Due to the small amount of questions observed 
during the four classes (a total of two), the results from the teacher interviews were not 
supported by the observations.  Very few questions were asked, but based on eye contact 
and mental alertness, there was a high amount of student engagement.   
 
As for engagement with relation to setting, all teachers were convinced that they were 
able to provide an engaging setting for their students.  Teachers Alpha and Beta agreed 
that students are naturally engaged when in an outdoor setting.  For these teachers, just 
being outside lends itself to peaking the curiosity and sense of wonder all students 
naturally have.  The disadvantage of this environment, spoken of by both educators, was 
the lack of control over weather conditions.  Having a comfortable place for students to 
learn was one of the challenges Teachers Alpha and Beta said they grapple with on a 
daily basis.  The classroom teachers had different perceptions as to what makes an 
engaging classroom.  Teacher Rho admitted a highly stimulating classroom that would 
lack desks if she wasnÕt required to use them.  Teacher Omega believed in an orderly 
place that, while motivating, wasnÕt overly stimulating.  However, based on the 19 off-
task events observed between the two classrooms, none of them were due to the over or 
lack of stimulation around the classroom. 
 
Observations 
The observations painted an interesting picture of outdoor teaching and classroom 
teaching.  Eye contact was certainly not a reliable source of engagement as the 
percentages of students showing eye contact during the lesson varied frequently between 
56% and 100%.  The average prevalence of eye contact between all schools was similar 
with students from Schools A and B displaying eye contact 80 and 84 % of the time, 
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respectively.  Students at Schools C and D maintained eye contact 84 and 86% of the 
time, respectively.  These varying percentages corresponded with the teachersÕ view of 
eye contact not being the only indicator they rely on to tell if students are engaged. 
 
Mental alertness was a more reliable indication of engagement, and all teachers touched 
on looking for this to indicate engagement.  All teachers spoke of simply being able to 
look into the eyes of their students to tell if theyÕre engaged.  This intangible feeling was 
one all four educators shared.  The level of mental alertness was much greater than the 
amount of eye contact.  The average level for the students from all four schools was 
between 90 and 98%.  Even though the students were not directly looking at the teacher 
or what was being taught, they were still on-task and taking in information.   
 
The number of off-task moments per class presented another way of looking at 
engagement.  With Schools A and B exhibiting 5 and 7 off-task events, these were the 
lowest of all the schools.  Schools C and D exhibited 7 and 12 off-task events.  School D 
had a particularly distracted group of students that accounted for about a third of the off-
task events.  This may have skewed that data towards a more distracted classroom.   
 
Question asking, as stated above, was almost non-existent in these classes.  With only 
two questions being asked throughout all the observations, this data collection method 
was not deemed a reliable one.  All of the teachers stated that students who ask relevant 
questions are usually more engaged, but this theory was not tested due to the lack of 
questions.   
 
In total, the observations supported teachersÕ viewpoints that students donÕt necessarily 
have to maintain eye contact to be engaged.  Students were able have a higher mental 
alertness, and teachers were able to recognize that their students were engaged.  
Distractions played a large role in the classroom setting.  Having an off-task moment 
once every three and a half minutes was far more frequent than the outdoor off-task 
moments (once every 5:12).  More off-task moments in the classroom may indicate that 
once students were given a hands-on activity, the novelty of having unique supplies at 
their fingertips was too much to handle.  In the outdoor teaching setting, students were 
almost expected to be hands on nearly all the time.  Perhaps having the liberty to explore 
was what kept the outdoor students on-task and engaged. 
 
Survey 
A systematic breakdown of the survey questions was performed in order to look closely 
at each response, comparing the outdoor teaching setting to the classroom setting.  Please 
refer to Appendix I unless otherwise noted.  The first grouping of questions showed that 
students in both groups were interested in both the lesson and the subject they were just 
taught.  Questions 1 and 3 had means of greater than 4.5 but less than 5.  These questions 
were further supported with question 2 (asking if the studentsÕ teacher is good at teaching 
science) where both means were 5.7.  For question 5, there were mixed results in 
studentsÕ interest level in science.  The students observed in the classroom reported a 
greater interest in science.  This fact, however, was negated by the first three questions as 
students were extremely interested in the lesson and subject matter regardless of how 
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they felt about science as a whole.  Also, the students from School A (taught by Teacher 
Alpha), indicated the lowest interest in science, therefore lowering the total outdoor 
student mean.  See Appendix G. 
 
The following grouping of questions indicated a difference of means greater than one 
between the classroom survey question responses and the outdoor survey question 
responses (see Appendix F for a list of survey questions).   Means that differed by more 
than one were considered noteworthy variations between student responses.  Each of the 
questions that fell into this category was looked at individually before inferences were 
made about their combined meaning.   
 
Question 7 asked students if they would want to have class inside more frequently than 
having class outside.  The difference in means between the classroom students and the 
outside students was a value of 1.1.  This indicated that following the experience of 
having an outdoor science class, students were more interested in being taught outside 
more often.  Question 9 asked if being taught outside increased the studentsÕ interest in 
science.  Again, the difference in means between the two groups was a value of 1.1.  The 
classroom students believed that being taught in the outdoors would increase their interest 
in science more so than the students that had been taught in the outdoors.  The following 
question, question 10 asked if students were able to pay close attention to the teacher 
when being taught outdoors.  The outdoor students felt strongly that they were able to pay 
attention to the instructor when outside (mean of 5.3).  However, the classroom students 
were not as confident that, if they were being taught outside, they would be able to pay 
attention (mean of 4.1).  Question 12 supported question 10 and asked if, when having 
class outside, there were distractions.  The classroom students believed they would be 
distractions while the outdoor students agreed they were distracted minimally.  The 
difference in means between these answers was a value of 1.8.  Finally, question 13 asked 
if students believed there were distractions when class is inside.  The outdoor students 
had a higher mean than the classroom students by a value of 1.0.   
 
These results indicated a number of tendencies.  First, the participation in an outdoor 
science lesson increased the desire for students to want be taught outside more often.   
This could have been seen as a negative affect (students simply wanted to be outside) if it 
were not supported and explained by questions 10, 12, and 13.  These questions spoke of 
a greater ability students believed they had and would have to pay attention to the lesson 
and seem less distracted when being taught outside.  This question was supported by the 
observations that fewer off-task events occurred for Schools A and B.  Secondly, 
question 9 indicated students in an outdoor setting believed in a decreased interest in 
science if being taught in the classroom.  This indicated a greater ability for these 
students to be interested and engaged in an outdoor setting.   
 
The following set of questions was noteworthy because the means for both settings were 
greater than four.  This indicated a very high level of agreement by all students.  Question 
6 asked if student wanted to be taught outside more often.  Both means for this question 
were the highest values next to the questions which asked if students were interested in 
the lesson and the subject, and if students believed their teacher was good at teaching 
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science (questions 1, 2, and 3).  Question 8 asked if students would be more interested in 
science if being taught outside (this was a converse question to question 9).  After 
participating an outdoor learning experience, these students were certain they were 
capable of having a higher interest level in science.  A greater interest in a subject matter 
leads to increased engagement.   
 
The four questions not yet discussed were found to have lower means or means of a 
similar value (differences less than one).  Question 4 wondered if students have difficulty 
paying attention (staying engaged) in class if the lesson isnÕt interesting.  The results 
were mixed, but the question was irrelevant as questions 1 and 3 showed the students 
were interested in both the lesson and the subject the lesson was about.  Question 11 
asked if students can pay attention when having class in the classroom.  Both groups 
agreed they could, but both means were not positioned strongly on the high end of the 
continuum (classroom mean 4.2, outdoor mean 3.6).  Questions 14 and 15 asked if 
students felt they learned more, or could learn more outside versus inside, respectively.  
Not surprisingly, in this situation, the outdoor students believed they learned more when 
taught outside, while the classroom students felt they learned more when taught in a 
classroom.   
 
Value 

The value of this research can be directed to a number of different avenues.  The first 
showing solid evidence that, in this context, hands-on learning can take place quite 
frequently in the classroom.  Both observed classrooms demonstrated that students can be 
engaged and benefit greatly by participating in investigation-like lessons working with 
groups of their peers.  Both classroom teachers indicated that they try to do hands-on 
science lessons at least twice a week, if not more.  In this sense, they are trying to 
simulate what the outdoor environment lends itself tooÑ engaging a variety of learners 
and thus naturally providing differentiated instruction.  However, since these hands-on 
lessons are not the every day norm in the classroom, care must be taken to avoid student 
becoming distracted with new and entertaining materials they are given to complete the 
task.  Also, three different science lessons were taught to the four classes.  Both outdoor 
classes covered the same topics, but the indoor classes has a completely different lesson 
than each other, as well as to the outdoor classes.  While even though all students were 
interested in the lesson as found in the survey, the different lessons may have contributed 
to variations in engagement levels. 

In the outdoor education field, this study has shown that in these circumstances, students 
are engaged equally, if not more than while in a classroom, when being taught outside.  
This environment for teaching students was particularly successful in engaging kids for a 
number of reasons.  The lessons used by the educators were hands-on and authentic; they 
were teaching about what was around them and providing examples on a real-time basis.  
As snow crystal shapes were being taught, students could look at them on the ground.  
When the dichotomous key was explained, the students could find a plant to identify 
using the key.  Certainly the lessons in the classroom were hands-on, but questions asked 
about marbles and ÒcarsÓ made of wooden spools are not authentic but instead 
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provisional.  In this context, intertwining hands-on, authentic work that reaches numerous 
learning styles is perhaps the greatest strength of education in the outdoors. 

Finally, the general knowledge presented in this research is unique in that very little, if 
any research has taken place looking at engagement and teaching in an outdoor setting.  
Furthermore, very little research has taken place in the area of comparing engagement in 
a variety of settings.  In order to unearth more successful and productive ways to engage 
students, more research needs to be done looking at the role setting play in engaging 
students.  Possible follow-up projects include looking closely at the knowledge 
acquisition and application of students that have participated in an outdoor lesson 
compared to a lesson in the classroom.  Though difficult to measure, does a high amount 
of engagement in the outdoor setting equal a significant gain in knowledge?  Also, 
residential outdoor educational experiences need to be researched to determine the impact 
they have on student engagement and interest in science.   

There are many new directions this research has exposed.  Researchers and educators 
alike will benefit from investigating and innovating better methods to engage students, 
whether it be in the classroom or beyond.  With a combined approach to broaden the field 
of education while bring outdoor and classroom education closer, students can only profit 
from future efforts in these distinct yet equivalent realms.   
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Appendices 
 
Appendix A 
 
 

PARTICIPANT CONSENT FORM  
FOR PARTICIPATION IN HUMAN RESEARCH AT MONTANA STATE UNIVERSITY 

 
Evaluating How Teaching in an Outdoor Setting Influences Student Engagement 

Research 
 
Dear Parent: 
  
The purpose of this letter is to ask your consent for your student to participate in a 
teaching research project at    (school) while participating in their 
scheduled ski day at Bohart Ranch Cross Country Ski Center.  Your student’s teacher 
uses Bohart’s Adventures in Winter Ecology (AWE) program to contribute to the 
teaching and learning of science. Bohart and Montana Outdoor Science School partner 
to offer AWE as one of the Bohart Ski Education Programs taught at Bohart Ranch 
Cross Country Ski Center. An evaluator from Montana State University is completing a 
Masters project that involves collecting and analyzing information about science learning 
by students in outdoor classrooms who participate in the AWE program. This evaluator 
will visit your child’s Bohart class to observe and videotape the science learning that 
occurs.  There will be short questionnaires for the students to fill out.  All of the data is 
confidential: your child and family will not be identified in the study.   
 
We need your consent for the following: 

1. To use data associated with your child and their Bohart lesson in the analysis 
of science learning while participating in Bohart’s Adventures in Winter 
Ecology program.  

2. For your student to answer brief written questions about their learning such as, 
“If I had to choose where classes would be held, I would want to have class 
outside more often.”  These written answers will be combined with other data 
to understand their experience in participating in an outdoor lesson.  All 
information will be kept completely confidential. 

3. Authorization to use photographic images/videos of program activities where 
your child may be viewed in the scene.  These images will be used for 
analysis of the teaching practices in the outdoors, and may be shown at 
research conferences, websites, or appear in other publications.  

. 
All information collected will be held in the strictest of confidence by the evaluator.  The 
student data will be identified only by pseudonyms or coded numbers that will not reveal 
their identity or other identifying information.  Your student is free to withdraw her/his 
participation in the study at any time without prejudice.  Whether or not you give 
permission for your child to take part in the study will in no way affect your child’s 
participation in program activities.   
 
If you need further information about this consent form or study please contact:  
Becky Tolzman, P.O. Box 502, Bozeman MT 59771; (406) 581-1675 or  
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J. William Hug, Ph. D., 118 Reid Hall, P.O. Box 172880, Bozeman, MT 59717; 406-
994-5953 do not hesitate to contact the following people with questions about his 
evaluation research. If you have questions or concerns regarding your rights as a study 
participant, or are dissatisfied at any time with any aspect of this study, you may contact 
– anonymously, if you wish – Chair Institutional Review Board, Montana State 
University, 960 Technology Blvd., Room 127, Bozeman, Montana, 59717. For 
information and assistance, call 406-994-6783. 
  
Thank you for your time! 
 
            
   
AUTHORIZATION:  I have read the consent information above and understand the 
request to include my child in this study. I understand that my child and our family will 
not be named or identified in the study. 
Under these conditions, I agree that my child,  _________________________  may be 
included 
                                                                                    {Name of child}                            
 in the study. I understand that either my child or I may later refuse participation in this 
research and that my child, through his/her own action or mine, may withdraw from the 
research at any time.  I have received a copy of this consent form for my own records. 
 

Signed:       Date:____________ 
 
Relationship to child:      
 
Investigator:     Date:____________ 
 

I give consent for my child to be videotaped and/or 
photographed during this study. 

 

Please initial    ___Yes  
___No 

I give consent for photographic images of my child 
resulting from this study to be used for presentations at 
public information meetings and research conferences, 
websites and promotional materials describing the 
Adventures in Winter Ecology programs. 

Please initial    ___Yes  
___No 

I give consent for my child to answer survey questions 
regarding science learning. 

 

Please initial    ___Yes  
___No 

 
 
Please keep one copy of this form for your records, and sign and return the other 
form to your child’s teacher. 
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Appendix B 
 
 

PARTICIPANT CONSENT FORM 
FOR PARTICIPATION IN HUMAN RESEARCH AT MONTANA STATE UNIVERSITY 

 
Evaluating How Teaching in an Outdoor Setting Influences Student Engagement 

Research 
 
Dear Parent: 
  
The purpose of this letter is to ask your consent for your student to participate in a 
teaching research project at    (school).   An evaluator from Montana State 
University is completing a Masters project that involves collecting and analyzing 
information about science learning by students in classrooms who participate in 
traditional science curriculum. This evaluator will visit your child’s classroom to observe 
and videotape the science learning that occurs.  There will be short questionnaires for 
the students to fill out.  All of the data is confidential: your child and family will not 
be identified in the study.   
 
We need your consent for the following: 

1. To use data associated with your child and their science lesson in the analysis 
of science learning while participating in a traditional classroom learning 
environment.  

2. For your student to answer brief written questions about their learning such as, 
“Do you find learning in the outdoors more interesting than in a classroom?”  
These written answers will be combined with other data to understand their 
experience in participating in a normal science lesson.  All information will be 
kept completely confidential. 

3. Authorization to use photographic images/videos of program activities where 
your child may be viewed in the scene.  These images will be used for 
analysis of the teaching practices in the classroom, and may be shown at 
research conferences, websites, or appear in other publications.  

 
All information collected will be held in the strictest of confidence by the evaluator.  The 
student data will be identified only by pseudonyms or coded numbers that will not reveal 
their identity or other identifying information.  Your student is free to withdraw her/his 
participation in the study at any time without prejudice.  Whether or not you give 
permission for your child to take part in the study will in no way affect your child’s 
participation in classroom activities.   
 
If you need further information about this consent form or study please contact:  
Becky Tolzman, P.O. Box 502, Bozeman MT 59771; (406) 581-1675 or  
J. William Hug, Ph. D., 118 Reid Hall, P.O. Box 172880, Bozeman, MT 59717; 406-
994-5953 do not hesitate to contact the following people with questions about his 
evaluation research. If you have questions or concerns regarding your rights as a study 
participant, or are dissatisfied at any time with any aspect of this study, you may contact 
– anonymously, if you wish – Chair Institutional Review Board, Montana State 
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University, 960 Technology Blvd., Room 127, Bozeman, Montana, 59717. For 
information and assistance, call 406-994-6783. 
  
Thank you for your time! 
 
            
   
AUTHORIZATION:  I have read the consent information above and understand the 
request to include my child in this study. I understand that my child and our family will 
not be named or identified in the study. 
Under these conditions, I agree that my child,  _________________________   
                                                                                    {Name of child}                            
may be included in the study. I understand that either my child or I may later refuse 
participation in this research and that my child, through his/her own action or mine, may 
withdraw from the research at any time.  I have received a copy of this consent form for 
my own records. 
 

Signed:       Date:____________ 
 
Relationship to child:      
 
Investigator:     Date:____________ 
 

I give consent for my child to be videotaped and/or 
photographed during this study. 

 

Please initial    ___Yes  
___No 

I give consent for photographic images of my child 
resulting from this study to be used for presentations at 
public information meetings and research conferences, 
websites and promotional materials describing the 
science education in the classroom. 

Please initial    ___Yes  
___No 

I give consent for my child to answer survey questions 
regarding science learning. 

 

Please initial    ___Yes  
___No 

 
Please keep one copy of this form for your records, and sign and return the other 
form to your child’s teacher. 
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Appendix C 
 
 

PARTICIPANT CONSENT FORM 
FOR PARTICIPATION IN HUMAN RESEARCH AT MONTANA STATE 

UNIVERSITY 
 

Evaluating How Teaching in an Outdoor Setting Influences Student Engagement 
Research 

 
You are being asked to participate in a research project that seeks to understand how 
science is taught and learned while in a traditional classroom setting and an outdoor 
setting.   
 
1. The purpose of this study is to gain an understanding of and improve the use of 

science education curriculum materials, science teaching methods, and the support 
that would improve the teaching and learning of science through the use of an outdoor 
classroom. 

2. You have been selected because of your role as an educator. 
3. If you agree to participate you will be asked to voluntarily provide information about 

your teaching and verbally answer questions about science teaching and learning, 
your use of science education resources, your understanding of science concepts, and 
your teaching of science education concepts.  This will take between 15 to 60 minutes 
of your time.   

4. The risks for participating in this study are minimal.  There are no anticipated 
physical risks associated with your participation.  All information you share will be 
kept confidential minimizing any social risks associated with your participation.   

5. You may choose not to participate or to withdraw your consent at any time without 
penalty. Your decision to participate/not to participate in this study will not result in 
any benefits or disadvantages. 

6. There are no costs for participating in this project. 
7. Any personal information collected with the survey or interview will be deleted, 

masked, and/or otherwise changed to ensure confidentiality consistent with 
professional standards for this kind of research.  The data will be kept confidential 
and secured in locked offices or in password protected computers.  No one outside the 
principal investigator will have access to the data. In research papers, funding 
proposals, or other public presentations resulting from this study, your name will not 
be used and any identifying characteristics or personal information that could be used 
to identify you will be deleted or masked.  Your responses will be tallied and 
combined with all other respondents as summative/cumulative data. Your privacy 
will be protected to the maximum extent allowable by law. 

8. In the event your participation in this research directly results in injury to you, please 
contact appropriate community emergency services.   Montana State University 
cannot be held responsible for injury, accidents, or expenses that may occur as a 
result of your participation in this project.  In addition, Montana State University 
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cannot be held responsible for injury, accidents, or expenses that may occur as a 
result of traveling to and from your appointments at the site of data collection.   

9. Please feel free to ask any questions regarding this study prior, during or after your 
participation.  You may contact:   
Becky Tolzman, P.O. Box 502, Bozeman MT 59771; (406) 581-1675 or  
J. William Hug, Ph. D., 118 Reid Hall, P.O. Box 172880, Bozeman, MT 59717; 
406-994-5953 

10. If you have questions or concerns regarding your rights as a study participant, or are 
dissatisfied at any time with any aspect of this study, you may contact – 
anonymously, if you wish – Chair Institutional Review Board, Montana State 
University, 960 Technology Blvd., Room 127, Bozeman, Montana, 59717. For 
information and assistance, call 406-994-6783.  

11. Your participation in this study is confidential and voluntary. 
            
   
AUTHORIZATION: I have read the above and understand the discomforts, 
inconvenience and risks of this study.  
I, _____________________________  (name of subject), agree to participate in this 
research. I understand that I may later refuse to participate, and that I may withdraw from 
the study at any time. I have received a copy of this consent form for my own records. 
 

Signed:       Date:____________ 
 
Investigator:      Date:____________ 
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Appendix D 
 
Affective Observation Template: 
 
 
 
Class: _______________________________   Date: ____________________________  
 
Lesson Subject: _______________________  Lesson Length:____________________   
 
Weather: ____________________________   Number of Students: _______________ 
 
Teacher:_____________________________ 
 

 
Intervals 

 
# Making Eye Contact 

 
# Mentally Alert 

 
0  

_____ of _____ 
 

_____ of _____ 

1  
 

 
 

2   
 

3  
 

 
 

4  
 

 
 

5  
 

 
 

6  
 

 
 

7 
 

  

8 
 

  

9 
 

  

10 
 

  

 
 Percentage: 
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Appendix D Continued 
 
Behavioral Observation Template: 
 
 
 
Class: _______________________________   Date: ____________________________  
 
Lesson Subject: _______________________  Lesson Length:____________________   
 
Weather: ____________________________   Number of Students: _______________ 
 
Teacher:_____________________________ 
 

 
Number of relevant questions asked 

during lesson: 

 
Number of off-task moments displayed 

during lesson: 
 
 
 

 

 
Total: 



 32 

 
Appendix E 
 
Teacher Interview Questions: 
When I say engagement, what comes to mind? 
 
How do you decide whether a student is engaged or not?  What do you look for? 
Can you give me some examples? 
 
What would you say engages your students? 
 
Tell me how you keep students engaged when you teach (techniques and methods)? 
Can you give me some examples? 
 
On an average day of teaching, what % of your students do you feel are engaged? 
 
How do you regain student engagement after it has been interrupted? 
How to you react accordingly? 
 
What would you say is in this setting that is conducive (or increases) student 
engagement? 
 
What decreases student engagement in this setting? 
 
If you could change one thing about your teaching environment to increase student 
engagement, what would it be? 
 
Have you found that the students who exhibit more eye contact are more engaged than 
students who donÕt? 
 
Have you found that the students who ask more questions are more engaged than those 
who donÕt? 
 
Are students who exhibit more on-task behavior better engaged during the lesson than 
those who do not remain on task? 
 
Do you have any final thoughts about engagement? 
What do you find most challenging about engagement? 
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Appendix F 
 
Student Likert Survey: 
Please answer the next 10 questions honestly.  On a scale of 1 to 6, with 1 being I 
strongly disagree, and 6 being I strongly agree, please answer the following questions: 
 
1.  I was very interested in the lesson that was just taught to me. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
2.  I feel that my teacher is good at teaching science. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
3.  I thought the subject of the lesson was interesting. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
4.  If I donÕt enjoy what weÕre learning about, I have a hard time paying attention to the 
teacher. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
5.  Science is one of my favorite subjects in school. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
6.  If I had to choose where classes would be held, I would want to have class outside 
more often. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
7.  If I had to choose, I would want to have class inside more than outside. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
8.  When we have class outside, I feel like I am more interested in what is being taught. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
9.  When we have class inside, I feel like I am more interested in what is being taught. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
10.  I pay closer attention to the teacher when we have class outside. 
 (Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
11.  I pay closer attention to the teacher when we have class inside. 
 (Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
12.  When we have class outside, I feel like there are things that distract me.  
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
13.  When we have class inside, I feel like there are things that distract me.  



 34 

(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
14.  I feel like I learn more when we have class outside. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
 
15.  I feel like I learn more when we have class inside. 
(Strongly Disagree)  1 2 3 4 5 6           (Strongly Agree) 
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Appendix G 
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Appendix H 
 

 
 

Classroom Setting Means
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Appendix I 

 
 

Outdoor and Classroom Survey Results
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Appendix J 
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Appendix K 
 
 

Students Mentally Alert
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Appendix L 
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Appendix M 
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Appendix N 
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Appendix O 
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Appendix P 
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Appendix Q 
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