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Abstract

This project evaluaed theinfluence an outdoor setting plays on student engagement
throughclass observations student surveys and teacher interviews. Behavioral indicators
were assessed to determine how setting affects engagement. Science lessonstaughtin the
classroomand winter ecology lessonstaughtin an outdoor setting provided the
foundaion for daa collection. Theoljective of thisresearch isto gan agreater
undestanding of how best to engage studentsOettention.

Introduction

A bdieve the active side precedes the passive in the devel oprrent of the child natureE |
bdieve the ngglect of this prindpleisthe caus of a large part of thewage of time and
strength in schoolwork. Thechild isthrown into a passive, receptive or absorbing
attitude Theconditionsare such thatheis nat permitted to follow thelaw of his nature;
theresult isfriction andwage.O
-Dewey, 1897

OTeachers, adninistrators and policy makers are striving to unify a fragmented
curriculum, foger teaching methodswhich engagestudents asactive participansin the
learning process, andrespondto the needs of at-risk students. These efforts call for
experiential educatorsto enter the national discourse on educational reform.O
-Westhemer, Kahne andGerstein, 1992

[t& been over onehunded years since John Dewey (1897)stated tha the active side of
the G&xhild natureOwas being | eft behind by traditiond ingructiond methods Since then,
many aternaives have emerged in the name of more effective education: outdoor,
environmental, place-based, and experiential eduction are all smilar names with
meaningsseparable only by close critics. However different they may be all have one
god in common: to have students become active and engaged paticipantsin thelearning
process throughexperiencdng situaionsoutside conventiond classroomwalls. The
significance of making this an acceptable practice is remarkable. Increased student
engagement leadsto an enhanced interest in education and a greater appreciationfor the
learning process. The purpo of thisresearch isto assess how student engagement is
influenced in an outdoor setting.

Focus Question

How does teaching in an outdoa setting influence student engagement?
SubQuestions

-Further defining @ngagement®

How does teaching in an outdoa setting influence student eye contact?
How does teaching in an outdoa setting influence student question asking?



How does teaching in an outdoa setting influence student on-task behavior?
How does teaching in an outdoa setting influence student mental alertness?

Project Context

This research was completed by a nontraditiond educator who has had number of
different experiences paticipaing in andteachingin an experientia setting. Prior to
college theresearcher spent many years as a camper at a naure center in rura
Wisconsn; this experience led to shadowing anauralist teaching in asimilar setting. In
college theresearcher paticipaed in many outdoa pursuits and began teaching classes
in camping, kayaking and rock climbing, both on campusandin thefield. After
completing a degree in biology and gaining experience in scientific research, the
researcher began teaching and organizing outdoor adventures full time. Asapassonae
teacher, aresdentia environmental education postion combining teaching science to
studentsin the outdoors was the next undetaking. Findly, as of 2005,theresearcher has
been an employed by Montana Outdoor Science School (MOSS) in Bozeman, Montana, a
nonpiofit organization whos missionis to promote an awareness, undestanding and
appreciation of the naural world throughhigh-qudity educationd experiences.

The Montana Outdoor Science Schod serves youth from southwest Montana, primarily
inthe Bozeman area. Programs run year-roundwith summer campsduring June July
and Augug, and classes taughtat public and private schools theremainde of theyear.
MOSS teaches programs in over 25 schools within 200 miles of Bozeman, ranging from
large public schoolsto small oneroomschool howses. In thewinter, MOSS partners with
Bohat Cross Country Ski Ranch in thewinter to provide an educationd and recreationd
experience for students to learn howto ski while they paticipae in awinter ecology
lesson. MOSS provides theteachers and the lessonsfor the outdoor classes, which are
hdd onthe Bohat property.

As seen above theresearcher has had a variety of learning and teaching experiences.
With MOSS, shehastaughtin avariety of settingsinduding elementary school
classrooms in Bozeman and beyond, high school classesin Livinggon, Bohat ski
programs, and of course, summer camps  Since outdoor teaching makes up mog of the
researcher@ professiond career, it was expected that shewould have a strongconfidence
in the effectiveness of learning in the outdoas. However, since classroomteaching
controls thelion® share of educationd experiences for today@ youth, thedrive to
improve both this method of education as well as outdooreducationis theanticipaed
outcome of thisresearch. By investigaing theinfluences outdooreducation has on
student engagement and applying effective techniques elsewhere in the educationd
realm, students can benefit from an inareased engagement and teachers can develop a
widened view of pedigological methods



Conceptual Framework

Introduction

Inthdr 1974paper, Sommer and Becker described thetypical American classroomas a
place of tedium where Ga student is expected to remain seated in a specified location for a
designaed number of minutes. Straightrowstell him to look ahead and ignare everyone
except theteacher who, with back to the students, writes important messages onthe
blackboad.O

Times have certainly changed as classrooms have progressed with their arrangements and
subtietiesto, in pat, encourage student engagement. Rows have been replaced by
clugers of desks for amore interactive atmosphee, songand rhyme hdp students
remember rote memorizations and laptopshave replaced overheadsto keep pace with the
studentsOlevel of technology. Recently, another player has come to the apex of
educationd complexities, countering this progress. Federal mandaes tha stress student
performance on standardized tests, which in turn pushes teachers into Qeaching to the
testOand moving quickly throughmaterial, regardless of how well the students grasp the
topic (Gruenewad, 2003) At the same time, outdoor education has grown in popukrity
worldwide. A numbe of programstha integrate curriculainto an outdoa setting have
been successful in the United States, Canadaand Audralia (Comishin and Potter, 1995;
Skamp and Bergmann, 2000) Many teachers are beginning to embrace theimportance
of environmental education and take a more interdisciplinary approach to ther lessons
These programs have taken students out of their normal classroomroutines and even out
of ther schools completely, withoutallowing them to fall behindin any subject matter
when compared to ther more traditiond classmates.

Definition of engagement

There are many different definitionsof engagement. They can beas simple as GtudentsO
involvement with schoolO(Finn, 1993) thoughmost indudea wider view of engagement
tha encompasses student behavior and emotions Physologically, engagement is defined
as an active respon to an environment, with the participant allocating attention the topic
at hand. For the purpose of this study, MarksO2000 definition was used to explain
engagement incorporating both the affective and behavioral participaionin thelearning
experience. Theaffective, or emotiond, component of engagement can beindicated by
making eye contact and displaying mental alertnes. Thebehavioral component of
engagement is demongdrated by more tangible, obervable actionssuch as question asking
and on-task behavior. Because engagement has a strong behavioral aspect, it can
therefore beinfluenced in order to prevent potentia negative outcomes when students
dismiss school activities (Finn, 1993.

Althoughddfinitionsdiffer, engagement in the classroom has been studied for years, with
daa collected in thelast two decades showing an alarming drop in student engagement in
American schools (Marks, 2000) According to accompanying studies, Marks states that
factors such asinditutiond characteristics, curriculum fragmentation, poa ingruction,



and declining expectationsare primary reasonsfor thedecrease. Thisisdisturbingfor
more than onereason, as engaged students have consstently shown to be more successful
in academics aswell asin sodal and cogntive development; they are more likely to
graduae and continuein highea education.

Measuring engagement

Because of its subjective naure, engagement is difficult to measure. In past studies,
surveys and observationsprovide the keystonemethodsto collect data on student
engagement. In her study of classrooms, Marks (2000)used four categories of
engagement in asking surveys of participaing students: student effort, attentiveness, lack
of boredomin class, and completing class assignments. Observationsof the students
were madein order to validae the student surveys, and information aboutstudentsO
persond backgroundwas collected. Finn@® (1993)research used similar methodssuch as
examining teacher and student questionnares, specifically studying student attendance,
preparation, attentiveness, and behavior. Unlike Marks, Finn also tookinto accountthe
structural and regulatory environment of theschod. These methodsprovidea mosly
quditative approach to studying student engagement, and similar techniques will be used
in this study. Theexamination of such aconceptual element of behavior requires a
comparable method of data collection.

How can an outdoor setting influence engagement?

Oneavenuetha has been demondrated as having a profoundinfluence on student
engagement is the use of authentic work. Marks (2000)defines this as work tha involves
students On a process of disciplined inquiry to solve meaningful prodlemsQ These
problems are ones that have significance in the community, or beyond, and embrace the
interest of thestudent. According to Bronfenbrenner (1979) American schools suppress
the connectionsstudents need to make between school, family, friends and work, leading
to thelack of skills a student would actudly depend onin the @ealOworld. Educationin
an outdoor setting appears to do quite theopposte. Nontraditiond teachers valuethar
curricula onther ability to integrate subjects and but pose authentic problems to students
in a setting they find tangible. Kngpp (1996)broadly describes outdooreducationas a
method of indruction tha utilizes resources outside thetraditiond learning confines. The
hopeisto expand the school experience to foger connection, exploration, and actionin
sodological places Qug beyondthe classroomQ However, it is not enoughto simply
moveoutsidethe classroomin order to enhance the learning experience; the move mug
be accompanied by legitimate experiential indruction. Moreover, outdoor education
aimsto link the student@ essential immediate world, examining first the home and
school, then moving to theneighbohood community, region, and world. When this
occurs, state and federal gods to educate students to be successful in the @lobd
econonyQcan be met, while not neglecting local connestionsthat provide authentic
experiences with immediate practical applications

What else can education in an outdoor setting provide?

Besides providing an authentic experience, teaching in theoutdoorsis anideal setting to
offer students alearning environment for multiple intelligences. Traditiond classroom
work favors linguistic and logical-mathematical intelligences, while outdooreducation



usudly highlights other intelligences such as spatial and body-kinesthetic (Knagpp, 1996)
Students who are able to participate and excel at learning throughintelligences not
nomally used in the classroom become more engaged in the current and future learning
process.

This literature provides not only abackground,butaso guides action research by
establishing the methodobgy to investigae intangible topics. In this context, the
definition of engagement was gleaned from previousresearch, as noted in the above
section. Also, methodsused to measure engagement were foundel on a combinaion of
studies by Marks and Finn and adgpted to fit the context of this research.

Methods

Overview

This research examined engagement in an outdoorsetting and in an indoorclassroom
setting to determinetheinfluence each has on student engagement. Thedaa collection
methodsindudel videotaped field observations teacher interviews, and student surveys.
Below are descriptionsof thesettingsobserved for this study followed by a detailed
accountof the daa 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 aweek before the observationstook
place. These formswere approved by the human subjects committee of MSU. The
participating teachers were directed to hand out theforms and receive them back at |east
aday beforetheobservation. In all cases, notevery student returned the consent form for
variousreasons forgefulness beng mog prominent. Also, notall parents gave consent
thusresulting in lower numbers of students observed in theclasssoom Asthiswas aso
the case for the outdoorobservations student groupsat Bohat were created based on
which students returned consent formsin atimely and approved fashion.

Description of Research Methods

Thesample classes for theindoorobservationsof science classes were based on similar
parameters as the outdoorclasses. Fifth grade classes were chosen for congstency
throughouttheresearch. Amongfifth grade classes, schools were chosen based on the
nonpaticipaionin the Adventure in Winter Ecology. Since many schools visit Bohat,
thechoices were few. Dueto thelengthy commute, schoolsin Livinggon, Three Forks
and beyonddon®typically paticipaein any Bohat programs. This, longwith
similarities to the Bozeman school district, made schools in Livinggon and Three Forks
prime candidaes for this research.

In al cases, the student surveys were completed immediately after thelesson. For the
outdoorlessons the students were back at the main lodgeand had returned their
equipment prior to taking the survey. In the classroom, the participaing teachers left
some extratime at the end of ther lesson for the students to complete the survey.
Students were read thedirectionsand given the example question, Q like pizzaO As pe



thedirections an example answer would beto circle 6 ontheLikert scale because mos
students strongly agree tha they like pizza. Once the survey began, al students
completed the questionswithin five minutes.

Theteache interviews also took place after thelesson. Theoutdoa educators were
interviewed immediately following the studentsOdeparture from Bohat. Meetingin a
quiet lodgebuilding, these interviews lasted between 30 and 35 minutes. Asfor the
classroomteachers, thar interviews took place after the school day was over and took
placein ther classrooms. These interviews lasted between 35 and 45 minutes.

Outdoor Classes Observed

Theclasses observed in an outdoor setting took place at Bohat Cross County Ski Ranch
in Bozeman, Montanaduring the Q\dventures in Winter EcologyQdays. These days are
created for local elementary and middle school classes not only to learn howto ski, butto
explore thewonde's of winter ecology aroundthe Bohat propety at the base of the
Bridga Mountains The Adventures in Winter Ecology programs are created and taught
by Montana Outdoor Science School (MOSS) indructors. MOSS is a nongofit
organization based in Bozeman whose mission is to promote an awareness, undestanding
and appreciation of the natural world throughquality educationd experiences. The
Adventuresin Winter Ecology lessonsare designed to be harmoniouswith Montana state
science standads. For thisresearch, two MOSS instructors were observed for oneday
each of teaching winter ecology topics for atotal of two middle school class (5™ grade)
obsrvations Thelength of thelessonswas atotal of thirty to forty minutes with travel
time in between teaching segments, this was not recorded as no teaching occurred. The
paticipaing classes varied both in size and demographics, with atraditiond program
conssting of between five and ten students of mixed race, gende, and sodoeconorric
status Theentire fifth grade class did notall gowith oneMOSS indructor, but were
separated by ski ability level. Thisallowed theingructorsto moveat a pace theentire
group can enjoy, while also accomplishing the expected curriculum.

Thesample classes for the Adventures in Winter Ecology were chosen based on two
factors. Dueto thelargeamountof school groupsvisiting Bohat in thewinter,
scheduling conflicts were ominous Thegroupschosen for observationswere based on
theresearcher, ingructorsQ and Bohat® caenda, combined with the appropriate grade
level participaing in theprogram. Fifth gradewas chosen dueto its obviousdominance
in participating in Bohat® programs. This agelevel is also extremely receptive to a
more nontaditiond learning experience. Very few elementary classes complete the
winter ecology segment and indead only learn how to ski. Variousuppe middle schools
paticipaein Adventuresin Winter Ecology, butthe consstency in class size or grade
isn®present as in thelower middle school group

School A

Both fifth grade classes were from schools located in Bozeman. Thefirst 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. Thisis akindegarten through
eighth grade which enrolls students fromthe surrounding area. Thearea aroundSchool



A congsts of homesin newer subdivisions butalso indudes variouslong-standing farms
andranches. This community varies dightly in demographics butis mainly composed of
middle to uppe class Caucasian families.

This group®ingructor, Teacher Alphahas been aMOSS employee for atotal of about
fiveyears. Her backgroundisin geology, but has teaching certificate aswell in
seconday science. Origindly fromtheeast, Teacher Alphahas had experience teaching
inaclasssoomaswell as at an experiential farm in Vermont At MOSS, Teacher Alpha
has the oppotunity to teach students of all ages and does not specifically focusonone
gradelevel or another.

Thegroupfrom School A taughtmy Teacher Alphawas composed of 5 girls. Teacher
Alphataughtfor atotal of 35 minutes. The specific sequence of topicsinduded in her
lessonsbegan with a discussion aboutthewater cycle. Thisled into theformation of
snow crystals and the different types of crystals. A handsoninvestigaion of thecrystals
took place shortly after thediscussion. Symmetry in nature and usng a dichotomouskey
were thefind two activities, both induded field based examindionswhere students were
asked to find symmetrical objects and use a dichotomouskey with naive plants,
respectively.

School B

The second school (School B) islocated in the heart of Bozeman and is solely an
elementary and middle schoolthroughgradefive. This class was oneof two fifth grade
classes from School B who visit Bohat. Theareawheretheschoolislocatedinisa
longe established pat of Bozeman with mixed demographics. The students attending
this school vary dighty more than School A in race and ethnicity aswell as
sodoeconoric status

The MOSS ingructor who taught School B (Teacher Beta) has been an outdoa educator
for over adecade With adegree in natural science and mog recently completing work
on ateaching credential, Teacher Beta has awealth of information in the academic realm
and many experiences |leading more outdoor adventure activities.

Thegroupfrom School B taughtby Teacher Betawas composed of 4 students, 2 girls
and 2 boys Thetotal teachingtime for this groupwas 27 minutes and 30 seconds
Similar to Teacher Alpha thewater cycle and a handson snow crystal examinaion were
thelessonstaughtat the beginning of theouting. An interactive activity followed which
taughtthe basics of thecomponents of atree. Findly, thelesson endad, much like
School A, with thedichotomouskey activity which showed the students how to use akey
inusng real examples of ndive plants.

Thetopics taughtby Teachers Alphaand Beta were congstent with the material taughtto
all 5" gradersvisiting Bohat. These topics induded the propeties of water and how
different shapes of snow crystals are formed, theinner workingsof atree, howto read
and use adichotomouskey. Althoughthese conaepts were not completely related, each
touched on a different state science content standard. These indudeclassifying,



describing, and manipulating the physcal modds of matter, explaining how organisms
and systems of organisms obtain and use energy resources, and creating and usng abasic
classification scheme to identify plants and animals.

Outdoor Scheduling Procedure

The Adventuresin Winter Ecology days were scheduled at Bohat mornthsin advance of
theactud start of the season, with the observationssimply approved by School A and
School B& traditiond classroomteacher. School A® observation date was Januay 30"
while School B& observation was completed on February 9". Both of these days were
similar, weather wise, beingin theuppe 20sand lower 30swith nowind and littleto no
precipitation. It snowed briefly on January 30", but the accumulation was negligible.
Both groupsarrived at Bohat at 9:30 A.M. and were outonthetrails skiing and learning
from11:00 A.M. until 2:200P.M. Thistimeinduded alunad break aboutatotal of
between 30 and 40 minutes of teaching. The students at Bohat were aware of the
observation taking place as thar classroomteacher explained the procedure when the
conent forms were distributed. They were aso reminded theday of ther Bohat outing
that theresearch was taking place.

Indoor Classes Observed

The classes observed in theindoorenvironment were similar to the outdoa Bohat
classes in that the same gradelevel (5") was observed. Their nomal teacher taughtthe
classroom students a lesson covering topics foundin the state content standardslist.
Keeping thetopic congstent with these state mandates enaures that the interested level
displayed by the studentsis independent of the sulject matter as all students mug learn
these standads These students, however, had not paticipated in Adventures in Winter
Ecology. Thelength of lessonwas of normal length for a science lesson at each
individud school, between thirty and forty minutes.

School C

The school (School C) used for onefifth grade observationislocated in Livingston,
Montana Similar to Bozeman, this community congsts of an urban center with ranches
and farms ontheoutlying areas. Unlike Bozeman, Livinggon has about1/3" of the
popuktion andisless developad. School Cissimilar to School B in Bozeman in tha the
surroundng area aroundthe school is an established section of Livinggon with families
of varying race and sodoeconormic status It isinteresting to note tha while Bozeman
has eight public schools serving fifth grade students, Livinggon, at two, has
propottiondly fewer schools serving their popuktion.

Theteache (Teacher Rho) observed in School C has been teaching for six years. Asa
naive Montanan Teacher Rho grew up in southwest Montanaand obtained her teaching
degree fromaloca university. While Teacher 3 is extremely passionae aboutteaching
science and is comfortable with the subject, her greatest passionis teaching social

studies. Thisteacher, however, makesit very clear to her students tha al subjects and
interconnested in real life, and doesn®place emphasis on onetopic over another.

Teacher 3@ class paticipaingin this study was comprised of 16 students with 8 girls and
8 boys
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School D

For the second classroomobservation, School D was used. This schoolislocated in
Three Forks, Montanawhich isasimilar community to Livinggon butwith only 2/3 the
popuktion. Three Forks also has a main town center with farms and ranches making up
mog of thesurroundng area. The students of School D come from mixed backgrounds
and sodoeconorric status

Thefind teacher observed (Teacher Omega) is also aMontananaive tha has been
teaching in theareafor the past 15years. Contrary to Teacher Rho, Teacher Omega3
passion is with teaching science as sheteaches both 5™ grade classes this subject at
School D. Both Teacher Rho and Teacher Omegahave similar teaching stylesin tha
they strive to create a handson, interactive learning experience during ther science
lessons Teacher Omega@ class participating in this study also contained 16 students
induding 8 girls and 8 boys

Theclassroomlessonswere different from the outdoorlessonsin tha only onetopic was
presented during thelesson. Both lessonscovered physcal science and motion. Teacher
Rho taught about force and Teacher Omega lesson covered energy and motion. Both
lessonshad a short lecture segment followed by a handson activity and ended with some
follow-up verbd questioning. Teacher Rho® hands-on activity involved usng marbles
and varying amounts of force placed uponthem to examine how far the marbles would
travel. Students wereto follow thedirectionsgiven on aworksheet and then answer
questionsand create graphsbased on thar findings Teacher Omega( activity used a
Q@arOmade of awooden spool, rubbe band, metal tack and small dowel. The students
were to test how quickly the cars were to travel agiven distance. These students were
given only verbd directionsand were notrequired to fill outaworksheet duringthe
investigation. However, aworksheet was given towardsthe end of theclass. Both of
these lessons satisfied the content standards by having students describe and explain the
motion of an object in terms of its postion, direction, and speed as well astheforces
acting uponit.

Indoor Scheduling Procedure

Scheduling theindoorobservationswas largdy afundion of the participaing teacher®
schedule. Dueto interruptionssuch as CRT (criterion-referenced test) testing and spring
break, the observationstook place on March 27 and April 27 for schools C and D,
respectively. Theprocedure for distributing the consent forms followed in asimilar
manne to theoutdoorobservations Theforms were given to the students roughly a
week before the observation and were received back theday prior. Theobservationfor
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 obervation and after a
brief introdudion of theresearch, the science class proceeded as usud.

Observation Protocol

Video taping lessonsboth in theindoorand outdoa environment allowed for close
review of student engagement while the teacher was teaching. Not all aspects of student
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behavior can humenly be observed and recorded during the @eal timeQlesson dueto the
rapid succession of eventstaking place. Reviewingthetaped lessonrevealed subtietiesin
student behavior otherwise missed. As pe thesubquestions student actionssuch as eye
contact, question asking, on-task behavior, and mental alertness were andyzed.

Asthevideotaped classes were reviewed, atemplate (see Appendix D) was used to
record thefrequency of student eye contact, mental alertness, on-task behavior and
question asking. For theaffective component of engagementN eye contact and mental
dertnessN a baseline countwas completed at the beginning of the lesson, and every few
minutes to complete a set of ten daa points per lesson. For thisresearch, eye contact was
defined as a student looking at theteacher. Mental alertness was counied as any student
who was paticipaing in thelesson, actively or passively. Students making eye contact
were automatically counted as mentally aert. Students on-task while not making eye
contact were countd as mentally alert. Thenumber of students exhibiting these
characteristics was doaumented. These totals were conveted into a percentagefor each
lesson observed. Thetwo outdoorand two classroomlesson observationswere combined
and compared for a complete view of how the settingsvary. Relevant question asking
and on-task actionswere the behavioral componenits of engagement. They were
measured smply with atally system, recording each time a student asked arelevant
question or displayed off-task behavior. In this context, off £task behavior was indicated
by students not mentally aert and not making eye contact. The outdoorand indoa
behavioral figures were then compared, smilarly to the affective behaviors.

Interviewing Protocol

The paticipating teachers were interviewed immediately after teaching the observed
class. Intheinterview, all teachers were asked the same questionsregarding engagement
in general, student engagement, teaching techniques used to maintain engagement, and
how thear teaching setting (indoois vs. outdoas) is condugve to student engagement.
See Appendix E for alist of questions Therespongs to interview questionswere
recorded by a voice recorder, replayed later for transcription, and compared to the other
interviews in order to further determinewhat factors influenced student engagement.

Upontranscription, each grouping of notes was specifically labded for a comparison of
the outdoor setting to theindoorsetting. Asthe questionswere reviewed, similarities and
differences were noted and key wordsand phrases were highlighted and entered into a
daabase. Here, daawas broken down into themes based on thetype of questionsasked.
These themesindude:

-Genea perceptionsof engagement

-What techniques teachers used to gain, maintain, and regan engagement

-Engagement and student bodylanguage

-Engagement with relation to theteaching setting
Once the main themes were identified, categories within the themes were created based
ontheteachersOanswers. The categories were compared between teachers and settings
The purpoge of comparing and contrasting hd ped determine teachersOperceptionsof
engagement, methodsused in gaining and keeping engagement, and visud clues teachers
looked for to assodate with engagement. Looking at individud categories will determine
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if 1) teachers have any discrepandesin wha conditutes engagement, 2) techniques used
by teachers are consstent and making a difference in studentsCengagement, and 3) how
theteaching setting influences engagement. With these comparisons the determinaion
of if and how teaching strategies influenced engagement, and how environment
influenced engagement can bemade With smilar strategies and results, a greater
emphasis on theinfluence of environment on engagement was presumed.

Student Surveys

Immediately following both theindoorand outdoa lessons participating students were
given abasic fifteen question Likert survey in order to gain afirst-hand accountof ther
perception of thelesson, how engaged they felt, and wha influenced thar engagement.
Thisisthelast component needed in order to triangulate data. Thesurvey wasin aLikert
format and gave a series of questionswith answers submitted in number form. Students
remained anonynousduring the entire data collection process. See Appendix Ffor alist
of questions

The completed surveys were andyzed within thetwo groupsstudied and compared to
each other to deermine student perceptions Similar to theteacher interview questions
the student survey questionswere broken down by themes aboutbasic engagement, how
well thar teachers maintain engagement, and howther setting influences engagement.
Since each question has the option of circling the numbers one(strongly disagree)
throughsix (strongly agree), this allowed for a systematic breakdown of responss. If
students answered oneor two, it was assumed there to beaweak assodationin how
much the student agrees with thequestion. If students answered in thethree to four
range there was a medium correlation, and answers of five and six indicated a strong
assodation in how much the student was in agreement.

In order to compare an unequd amourt of outdoorstudent surveysto classroom student
surveys (9 versus 32), the mean was foundfor each question in each setting. To dothis,
the survey responses were recorded in an excel spreadsheet based smply on how many
students answered similarly per question. For example, if question onezero students
ansver 1, 2, or 3ontheLikert scale, three students answver 4, two students answer 5, and
four students answer 6, the mean was foundby weighting the Likert answer with the
respon®e. To dothis, each respong was multiplied by thar Likert ansver. Thereforethe
three students answering 4 then equded 12, thetwo students answering 5 equded 10, and
thefour students answering 6 equded 24. The sum of these answers was found(46) and
divided by the number of surveys (9) to find the mean answer (5.1). Themean could
then be assumed to bethe average anawer of al ninesurveysfor question one

This process was completed for al 15 questionsfor both the classroom surveys and the
outdoorsurveys. Themeansfor thetwo outdoor classes were compared to each other to
determine any major differences between the classes (see Appendix G), and the means
for thetwo classrooms were compared to look for differentiation (see Appendix H). The
total meansfor the outdoa and the classroom surveys were then compared in order to
find differences in responss between thetwo settings see Appendix |I.
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Data and Analvsis

Interviews

Perceptions of Engagement

Outdoor

These educators mention that engagement is al about making connections They are
both realistic in stating that they aren®going to engage every student all thetime, and
mention tha kidshave varying engagement levels.

Similar words and phrases between educatorsinduded: [making] connections [seeing] a
look of wonde, [being] involved and passionae, [engagement] varies alot by ageand
groupsize, impossible to engage every kid, and [ateacher is] notgoingto beableto
engageevery kid all thetime.

Classroom

These teachers were excellent in giving examples of what they look for in engaged kids
but didn®have an abundance of explanaionsin the definition area of engagement. They
both agreed tha engagement meansbeing a (part of somethingGand making the class or
lesson Qvorth it for them.O These teachers mentioned a more abstract indication of
engagement by seeing a certain QookQon thefaces and in the eyes of engaged students.
Oneteacher said she could see engaged studentsOGnindsworking O Similar wordsand
phrases between educatorsinduded: [making alesson] worth it for them, [having
students] dedicated to thetopic, and [students] beng a pat of wha@® going on.

Techniques Used in Gaining, Maintaining and Regaining Student Engagement
Outdoor

Agan, both of these teachers mentioned theimportance of making connectionswith the
studentsin order to encourage engagement. They also agreed tha, as educators, they
need to be dynamic and flexible with student needs, especially in an outdoar
environment. Changing thetempo of thelesson, induding lots of trangtions and
discovering what truly interests the students were techniques these eductors use
frequently. Similar wordsand phrases between educators induded: transtions changing
thetempo, [beng] flexible, building trug, knowing the audience, teachingin away they
learn best, [usng] dedudive reasoning and inquiry-based discussion.

Classroom

These teachers were full of techniques used to gain, maintain and regan engagement.
Coopeative learning, differentiated ingruction, and giving the students something to
relate to were responses tha were often revisited. They also agreed that they striveto
mix up thar lessonsand use a variety to keep thekidsguessing. Another aspect the
teachers stressed was the importance of knowing your kidsand giving them the
oppotunity to excel based onther variousattributes as learners. Similar wordsand
phrases between educatorsinduded: toudh[ing] on multiple intelligences, mixingit up
al day long,[having] coopeative learning groups know{ing] thekids and showing ther
talents and thar strengths

14



Student Body Language and Engagement

Outdoor

These educators had somewha mixed responss aboutindicators of engagement. They
both agreed that eye contact is a goodsign of engagement, however onerecognized that
for some students, eye contact may notbeareliable indicator stating that some Ckids
have contact butare nat connestingCbut also that some students Qust need to movether
eyes aroundO Question asking was agreed to beasign of engagement if the questions
are relevant and thestudent isfocused. Similar words and phrases between educators
induded: eye contact is huge eye contact isasign[students] are engaged, questions
[indicate engagement] because they are thirsty for tha knowledge and questionstha are
relevant [indicate engagement].

Classroom

For these teachers, bodylanguageis perhgpsthe easiest way to tell if students are
engaged. They agreed that eye contact is an indicator, but isn@a necessity in order for
kidsto beengaged. Both felt much stronge aboutquestion asking, tha if students are
engaged, they are asking pertinent questionsthat further their knowledge Oneteacher
cautioned thoughtha in her classroom question asking can sometimes bejud a dominant
student@ behavior. Similarly, both teachers bdieve tha on-task behavior indicates
engagement. Passive signsof engagement indudefacia expressonsand jus that Qook
ontheir face.O Similar wordsand phrases between educators induded: [engagement]
dependson what kind of questions don®see eye contact as thekey [ingead] an
indicator, [if students are] ontaskEye s, they®e engaged.

Engagement and Setting

Outdoor

Out of all teachersand al questions thetheme of engagement with relationto setting
struck the biggest tonewith the outdoa educators. There were alot of similar ideas
expressed and it was difficult to lump them into one or two main ideas. Some of these
ideas induded students experiendang, becoming excited and devel oping a sense of
wonder. According to these educators, leaning with all of thar senses and hitting a
variety of learners was also a common theme of which outdoor setting lendsitself.
Providing an authentic experience where kids can be up, moving and stimulated by the
living breathing environmentis afair summarizing statement of these educators. Similar
words and phrases between educators induded: lessonsreach all kindsof learners, kids
get naturally excited and ingired, [thereis a sense of wonde, alot of stimulation, more
to beengaged in, and [the outdoars] is a pretty special and uniqueexperience [and
students can] find their own passions

Classroom

These teachers agreed tha monobnyis a great downfall of classrooms. They also know
tha for kidsto beengaged, as teachers they mug have energy and be excited.

Both of their classroons had engaging elements and both stroveto build a community
aimogphae where kidsinteract with objects and each other. These classroons were
differentin tha onewas highly stimulating and one is neat and tidy (as reported by the
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teachers). Oneteacher liked ahighly stimulating roomwhile the other limits stimulation
in hopes to keep kidsfocused. Similar words and phrases between educators induded:
[having & community environment, [giving students] a chance to show what they®e
capable of doing and try[ing] to have thingsthekids can interact with.

Observations

The outdoorobservationstotaled 62 minutes and 30 secondsof teachingtime. Both
School A and School B had varying degrees of eye contact and mental alertness. For
both schools, eye contact was theindication of engagement with greatest variation.
Mental alertness stayed more consstent between schools. See Appendix Jfor a
comparison of eye contact levels between School A and School B during the outdoor
lessons See Appendix K for acomparison of mental alertness between thetwo schools
during the outdoorlessons

Theamountof eye contact and mental aertness was also broken down by individud
school. See Appendix L for School A, and see Appendix M for School B.

Based on the 62 minutes and 30 secondsof teaching time, atotal of 12 off-task events
took place. School A recorded 7 and School B recorded 5. These eventsinduded,
environmental distractions(catching snowflakes on thetongug as well asinterruptions
by students unrelated to thegroup. Based on the amountof teaching time and the nunmber
of off-task events, it was calculated tha for theoutdoorlessonsthere was an off-task
moment every 5 minutes and 12 seconds Theamountof question asking was negligible.
Thetotal amountof questionsasked between these two schoolswasone This question
was not relevant to the acquisition of more scientific knowledgethoughit was relevant to
theactivity taking place.

The classroom observationstotaled 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 amountof eye contact, thoughlower, seemed to mirror the amount of
mental aertness. See Appendix N for acomparison of eye contact levels between School
C and School D duringtheclassroomlessons See Appendix O for acomparison of
mental aertness between thetwo schools during the classroomlessons

Theamountof eye contact and mental aertness was also broken down by individud
school. See Appendix P for School C, and see Appendix Q for School D.

From the 68 minutes and 30 secondsof teaching time, atotal of 19 off-task events took
place (School C had 12 and School D had 7). Many of these eventsinvolved items or
equipment given to the students to use during thar investigation activities (i.e.
stopwatches and tape measures). Based on the amountof teaching time and the nunmber
of off-task events, it was calculated tha for the classroomlessonsthere was an off-task
moment every 3 minutes and 36 seconds Much like the outdoorlessons the question
asking was negligible, with only onequestion recorded between thetwo schools. This
question was not oneto further knowedge butwasto clarify directions It mug benoted
tha more questionsmay have taken placed during the handson investigation phases of
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thelesson. Thenoisein theclassroomwas such tha individud conveasationsbetween
the students and their teacher were notrecorded.

Student Surveys

The student survey data was best undestood by examining the meansfoundfor each
question. In Appendix G thetwo outdoor studentsGsurvey meansare compared to each
other in order to gain alarger picture of howthetwo classes varied. In Appendix H the
two classroom studentsQsurvey meansare compared in order to describe variations
Findly, in Appendix | thecombined outdoorand classroom meansare compared in order
to note differences between the settings 1t was noted that questions5, 7,9, 10,12and 13
have meanstha vary greatly. These variationswill be explained in theflowing section.
Theremaining questionshad similar meanswhich indicated that the students from the
outdoorlesson and the students taughtin the classroomwere in general agreement and
respondeal similarly in the survey.

Interpretation

Interviews

Theinterviews indicated these educators were closely related to each other ina
pedagological sense. Althoughtheir teaching settingswere different, common themes of
community and relationship building were present throughouttheinterviews.

Thetwo outdoa educators, Teachers Alphaand Beta shared similar view of engagement
as they spokeof making connectionswith the students and working to meet individud
needs There were also undetones of the enormity of thechdlengeof engaging all
students. Theseteacherswereredlistic in thar gods, knowing that there will betimes not
al students are engaged. Theclassroomteachers spokevery similarly thoughnat usng
the exact wording, butingead implying the same conagpts. For both groupsof teachers,
defining engagement was a chdlenge Offering examples of wha teacherslookforin
students seemed to bethe easier way to explain engagement. It can be presumed that for
these teachers, even thoughin agreement, engagementisalook afeeling,or a
connection tha is made between the educator and the student tha cannotbeeasily
classified or universally applied.

Even thougha definition of engagement was not easily formulated, techniques used to
gan, maintain and regan engagement were plentiful. Trandtionsand mixing up lessons
were keysfor all of these educatorsin keeping thar students engaged. Theoutdoa
educators stressed knowing the audience and playing to the students needsas beng an
important component to maintaining engagement in a naurally exciting environment.
Both groupsof teachers also mentional theimportance of differentiated instruction.
Between the classroomteachers, Teacher Omegawas quick to point out tha various
types of ingruction take place in hea classroom, anongthem lecturing to studentsin
order to cater to the students who learn best linguittically. Shea so noted he use of
worksheets occasiondly in class. On thecontrary, Teacher Rhotried to avoid usng
workshesets and attempted to make her lessonsas active as possible.
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A glaring difference between the outdooreducators and the classroomteachersin this
areawas the ability to beflexible with lessons Both Teachers Alphaand Beta pointed
outthat flexibility and adaptability were important components they used in engaging
students. Teache Rho, when asked wha shewould changeabouther setting,
immediately articulated the need for greater flexibility within the curriculum. If, duringa
lesson Teacher Rho felt her students needed more time to fully grasp the concept, it was
not easily alotted as her class needed to beat a certain point in the curriculum by a
specific time.

Another area where the outdooreducators and the classroomteachers agreed was in ther
perceptionsof wha bodylanguage congitutes engagement. Three of thefour teachers
bdieved eye contact was only oneof many indicationsa student isengaged. The other
teacher, Teacher Beta, noted tha helooksfor eye contact either with himself of with the
object beng studied to show engagement. When compared to theobservation results, the
percentage of students demondrating eye contact varies throughoutthelesson, starting
high, wavering during thelesson, and being fairly inconsstent at the end of thelesson.
Interestingly, Teacher Beta had afairly high andfairly congstent amountof eye contact
throughouthis lesson.

Question asking seemed to be a much stronge indication of engagement. These teachers
were quick to paint outtha thequestionsasked during class needed to berelevant to be
congdered an indication of engagement. Dueto the small amountof questionsobserved
during thefour classes (atotal of two), theresults from theteacher interviews were not
suppoted by theobservations Very few questions were asked, but based on eye contact
and mental alertness, there was a high amountof student engagement.

Asfor engagement with relation to setting, al teachers were convinced tha they were
able to providean engaging setting for ther students. Teachers Alphaand Beta agreed
tha students are naturally engaged when in an outdoor setting. For these teachers, jus
being outsidelendsitself to peaking the curiosty and sense of wonde all students
nauraly have. Thedisadvantage of this environment, spoken of by both educators, was
thelack of control over weather conditions Having a comfortable place for students to
learn was oneof the chdlenges Teache's Alphaand Beta said they grapple with ona
daly basis. Theclassroomteachers had different perceptionsas to wha makes an
engaging classroom Teacher Rho admitted a highly stimulating classroomtha would
lack desks if shewasn®required to use them. Teacher Omegabdieved in an orderly
place that, while motivating, wasn®overly stimulating. However, based on the 19 off-
task events observed between the two classroons, noneof them were dueto the ove or
lack of stimulation aroundthe classroom

Observations

Theobservationspanted an interesting picture of outdoorteaching and classroom
teaching. Eye contact was certainly not areliable source of engagement asthe
percentages of students showing eye contact during thelesson varied frequently between
56%and 100%. Theaverage prevalence of eye contact between all schools was similar
with students from Schools A and B displaying eye contact 80 and 84 % of thetime,
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respectively. Students at Schools C and D maintained eye contact 84 and 86% of the
time, respectively. These varying percentages correspondel with the teachersOview of
eye contact not being theonly indicator they rely on to tell if students are engaged.

Mental alertness was a more reliable indication of engagement, and all teachers touched
on lookingfor thisto indcate engagement. All teachers spokeof simply being able to
look into theeyes of ther studentsto tell if they®e engaged. Thisintangible fedingwas
oneall four educators shared. Thelevel of mental alertness was much greater than the
amountof eye contact. Theaveragelevel for thestudents from all four schools was
between 90 and 98% Even thoughthe students were not directly looking at theteacher
or wha was being taught they were still on-task and taking in information.

Thenumbe 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 theschods. Schools C and D exhibited 7 and 12 off-task events. School D
had a particularly distracted group of students tha accounted for aboutathird of the off-
task events. Thismay have skewed tha daatowardsa more distracted classroom

Question asking, as stated above was almog non-existent in these classes. With only
two questionsbeng asked throughoutall the observations this daa collection method
was notdeemed areliable one All of theteachers stated tha students who ask relevant
questionsare usudly more engaged, but this theory was not tested dueto thelack of
questions

In total, the observationssuppoted teachersOviewpoints that students don®necessarily
have to maintain eye contact to beengaged. Students were able have a highe mental
aertness, and teachers were able to recognize that their students were engaged.
Distractionsplayed a largerole in the classroom setting. Having an off-task moment
onae every three and a haf minutes was far more frequent than the outdoar off-task
moments (once every 5:12). More off-task moments in the classroom may indicate tha
once students were given ahandson activity, thenovdty of having uniquesupplies at
thar fingatipswas too much to handle. In the outdoorteaching setting, students were
almog expected to be handson nearly all thetime. Perhgposhavingtheliberty to explore
was what kept the outdoor students on-task and engaged.

Survey

A systematic breakdown of the survey questionswas peformed in order to look closaly
at each respong, compaing the outdoorteaching setting to the classroom setting. Please
refer to Appendix | unless otherwise noted. Thefirst grouping of questionsshowed tha
students in both groupswere interested in bath thelesson and the subject they were jugt
taught Questions1 and 3 had meansof greater than 4.5 butlessthan 5. These questions
were further suppotted with question 2 (asking if the studentsCteacher is goodat teaching
science) where both meanswere 5.7. For question 5, there were mixed resultsin
studentsGinterest level in science. Thestudents observed in the classroomreported a
greater interest in science. Thisfact, however, was negated by thefirst three questionsas
students were extremely interested in thelesson and subject matter regardless of how
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they felt aboutscience asawhole. Also, thestudents from School A (taughtby Teacher
Alphg), indicated thelowest interest in science, therefore lowering thetotal outdoar
student mean. See Appendix G.

Thefollowing grouping of questionsindicated a difference of meansgreater than one
between the classroom survey question responss and the outdoorsurvey question
responses (see Appendix F for alist of survey questiony. Meansthat differed by more
than onewere congdered noteworthy variationsbeween student responss. Each of the
questionsthat fell into this category was looked at individudly before inferences were
made aboutthar combined meaning.

Question 7 asked students if they would want to have classingde more frequently than
having classoutside Thedifference in meansbeween the classroom students and the
outsde studentswas avalueof 1.1. Thisindicated tha following the experience of
having an outdoor science class, students were more interested in being taughtoutside
more often. Question 9 asked if bang taughtoutsideincreased the studentsQinterest in
science. Agan, thedifference in meansbeween thetwo groupswas avalueof 1.1. The
classroomstudents bdieved that bengtaught in the outdoors would increase ther interest
in science more so than the students tha had been taughtin theoutdoors. Thefollowing
question, question 10 asked if students were able to pay close attention to the teacher
when being taughtoutdoas. Theoutdoor studentsfelt strongly tha they were able to pay
attention to theindructor 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 suppoted question 10 and asked if, when having
class outside, there were distractions The classroom students bdieved they would be
distractionswhile the outdoor students agreed they were distracted minimally. The
difference in means between these ansverswas avalueof 1.8. Findly, question 13 asked
if students bdieved there were distractionswhen classisingde  Theoutdoor students
had a higha mean than the classroom students by avalue of 1.0.

These results indicated a nunber of tendendes. First, the paticipationin an outdoa
science lesson increased the desire for students to want be taught outside more often.
This could have been seen as a negative affect (students smply wanted to beoutside) if it
were not supported and explained by questions10,12,and 13. These questionsspokeof
agreater ability students bdieved they had and would have to pay attention to thelesson
and seem less distracted when being taughtoutside  This question was suppoted by the
observationstha fewer off-task events occurred for Schools A and B. Secondly,
question 9 indicated studentsin an outdoor setting bdieved in a decreased interest in
science if bengtaughtin theclassroom Thisindicated a greater ability for these
students to beinterested and engaged in an outdoar setting.

Thefollowing set of questionswas noteworthy because the meansfor both settingswere
greater than four. Thisindicated avery highlevel of agreement by all students. Question
6 asked if student wanted to be taughtoutside more often. Both meansfor this question
were the highest values next to the questionswhich asked if students were interested in
thelesson and the subject, andif students bdieved thar teacher was goodat teaching
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science (questionsl, 2, and 3). Question 8 asked if students would be more interested in
science if baeng taughtoutsde (this was a convase question to question 9). After
paticipaing an outdoa learning experience, these students were certain they were
capable of having ahighe interest level in science. A greater interest in a subject matter
leadsto increased engagement.

Thefour questionsnot yet discussed were foundto have lower meansor meansof a
similar value (differences lessthan ong. Question4 wondeed if students have difficulty
paying attention (staying engaged) in classif thelesson isn®interesting. Theresults
were mixed, but thequestionwas irrelevant as questions1 and 3 showed the students
were interested in both thelesson and the subject thelesson was about Question 11
asked if students can pay attention when having classin the classroom Both groups
agreed they could, but both meanswere not postioned strongly onthe high end of the
continuum(classroommean 4.2, outdoormean 3.6). Questions14 and 15 asked if
students felt they learned more, or could learn more outside versusingde, respectively.
Not surprisingly, in this situaion, theoutdoor students bdieved they |learned more when
taughtoutside, while the classroom students felt they learned more when taughtin a
classroom

Value

Thevalue of this research can bedirected to a number of different avenues. Thefirst
showing solid evidence thd, in this context, handson learning can take place quite
frequently intheclassroom Both observed classroons demondrated tha students can be
engaged and benefit greatly by participaing in investigaion-like lessonsworking with
groupsof thar peers. Both classroomteachersindcated that they try to do handson
science lessonsat least twice aweek, if notmore. In this sense, they aretryingto
simulate what the outdoorenvironment lendsitself tooN engaging a variety of learners
and thusnaurally providing differentiated ingruction. However, since these hands-on
lessonsare notthe every day norm in the classroom, care mug be taken to avoid student
becoming distracted with new and entertaining materials they are given to complete the
task. Also, three different science lessonswere taughtto thefour classes. Both outdoor
classes covered the same topics, buttheindoorclasses has a completely different lesson
than each other, aswell asto theoutdoorclasses. While even thoughall students were
interested in thelesson as foundin the survey, thedifferent lessonsmay have contributed
to variationsin engagement levels.

In theoutdoa educationfield, this study has shown that in these circumstances, students
are engaged equdly, if notmore than whilein a classroom, when beng taughtoutside
This environment for teaching students was particularly successful in engaging kidsfor a
number of reasons Thelessonsused by the eductors were handson and authentic; they
were teaching aboutwhat was aroundthem and providing examples on areal-time basis.
Assnow crystal shapes were being taught, students could look at them onthe ground
When the dichotomouskey was explained, the students could find a plant to identify
usngthekey. Certainly thelessonsin the classsoomwere handson, but questionsasked
aboutmarbles and GarsOmade of wooden spools are not authentic butinstead
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provisond. Inthiscontext, intertwining handson, authentic work tha reaches numerous
learning stylesis perhgpsthe greatest strength of education in the outdoors.

Findly, thegenera knowledgepresented in thisresearch isuniquein tha very little, if
any research has taken place looking at engagement and teaching in an outdoa setting.
Furthermore, very little research has taken place in the area of comparing engagementin
avariety of settings In order to unearth more successful and produdive waysto engage
students, more research needsto bedonelooking at therole setting play in engaging
students. Possible follow-up projectsindudelooking closaly at theknowledge
acquisition and application of students tha have participated in an outdoorlesson
compared to alessonin theclassroom Thoughdifficult to measure, does a high amount
of engagement in the outdoor setting equd a significant gain in knowedge? Also,
residential outdooreducationd experiences need to be researched to deerminetheimpact
they have on student engagement and interest in science.

There are many new directionsthis research has exposed. Researchers and educators
alike will bendfit from investigating and innovaing better methodsto engage students,
whether it bein theclassroomor beyond With a combined approach to broaden thefield
of education while bring outdoor and classroom education closer, students can only profit
fromfuture effortsin 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 | had to choose where classes would be held, | 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: | have read the consent information above and understand the
request to include my child in this study. | understand that my child and our family will
not be named or identified in the study.

Under these conditions, | agree that my child, may be
included

{Name of child}
in the study. | understand that either my child or | 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. | have received a copy of this consent form for my own records.

Signed: Date:

Relationship to child:

Investigator: Date:
| give consent for my child to be videotaped and/or Please initial __ Yes
photographed during this study. ___No
| give consent for photographic images of my child Please initial ___ Yes
resulting from this study to be used for presentationsat | _ No

public information meetings and research conferences,
websites and promotional materials describing the
Adventures in Winter Ecology programs.

| give consent for my child to answer survey questions Please initial Yes
regarding science learning. 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: | have read the consent information above and understand the
request to include my child in this study. | understand that my child and our family will
not be named or identified in the study.
Under these conditions, | agree that my child,

{Name of child}
may be included in the study. | understand that either my child or | 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. | have received a copy of this consent form for
my own records.

Signed: Date:

Relationship to child:

Investigator: Date:
| give consent for my child to be videotaped and/or Please initial __ Yes
photographed during this study. ___No
| give consent for photographic images of my child Please initial ___ Yes
resulting from this study to be used for presentationsat | _ No

public information meetings and research conferences,
websites and promotional materials describing the
science education in the classroom.

| give consent for my child to answer survey questions Please initial Yes
regarding science learning. 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.

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.

There are no costs for participating in this project.

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: | haveread theaboveand understand the discomforts,
inconvenience and risks of this study.

I (nane of subject), agree to paticipaein this
reﬁearch | undestand tha | may later refuse to participate, and tha | may withdraw from
thestudy at any time. | have received a copy of this congent form for my own records

Signd: Date:

Investigaor: 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

10

Percentage:
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Appendix D Continued

Behavioral Observation Template:

Class:

Lesson Subject:

Weather:

Teacher:

Date:

Lesson Length:

Number of Students:

Number of relevant questions asked
during lesson:

Number of off-task moments displayed
during lesson:

Total:
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Appendix E

Teacher Interview Questions:
When | say engagement, what comesto mind?

How do you decidewhether a student is engaged or not? Wha doyoulookfor?
Can you give me some examples?

Wha would you say engages your students?

Tell me howyou keep students engaged when you teach (techniques and method9?
Can you give me some examples?

On an average day of teaching, wha % of your students do you feel are engaged?

How do you regan student engagement after it has been interrupted?
How to you react accordingly?

Wha would you say isin this setting that is conditive (or increases) student
engagement?

Wha decreases student engagement in this setting?

If you could changeonething aboutyour teaching environment to increase student
engagement, what would it be?

Have you foundthat the students who exhibit more eye contact are more engeged than
students who don@

Have you foundtha the students who ask more questionsare more engaged than those
who don®@

Are students who exhibit more on-task behavior better engaged during thelesson than
those who do notremain ontask?

Do you have any find thoughs aboutengagement?
Wha do you find mog chdlenging about engagement?
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Appendix F

Student Likert Survey:
Please answer the next 10 questionshonestly. On ascale of 1 to 6, with 1 bengl
strongly disagree, and 6 being | strongly agree, please answer thefollowing questions

1. | wasvery interested in thelesson that was jug taughtto me.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

2. | fedl tha my teacher is goodat teaching science.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

3. | though thesubject of thelesson was interesting.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

4. If | don®enjoy wha we®e learning about, | have a hard time paying attention to the
teacher.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

5. Scienceis oneof my favorite subjectsin school.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

6. If | had to choos where classes would be hdd, | would want to have class outside
more often.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

7. 1T | had to choo<, | would want to have class insde more than outside
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

8. When we have class outside, | feel like | am more interested in what is beng taught
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

9. When we have classinside, | feel likel am more interested in what is beng taught
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

10. | pay clo=er attention to theteacher when we have class outside.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

11. | pay clo=er attention to theteacher when we have classinside.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

12. When we have class outside, | fedl like there are thingsthat distract me.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

13. When we have classinside, | fedl like there are thingstha distract me.
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(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

14. | fed like | learn more when we have class outside.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)

15. | fed like | learn more when we have class inside.
(Strongly Disagree) 1 2 3 4 5 6 (Strongly Agree)
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Appendix G

Outdoor Setting Means
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Appendix H
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Appendix I

Outdoor and Classroom Survey Results

-
[¢;]

N
N

B Outdoors

-
w

-
N

O Classroom
\

=N
N

Y
o

e e e e e I |

Question

- N w L [é,] o N © ©

o
o
[6)]
-
-
[6)]
N

25 3 35 4 45 5 55
Mean Responses

37



Appendix J

Students Making Eye Contact
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Appendix K

Percentage
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Appendix L

Percentage Engaged
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Appendix M

School B, Teacher Beta
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Appendix N

Students Making Eye Contact
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Appendix O

Students Mentally Alert
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Appendix P

Percentage Engaged
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Appendix Q

Percentage Engaged
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