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Executive Summary 
 
 Last year, Keystone Science School identified the need to understand the defined 
outcomes of their residential school program.   Working with an independent evaluator, the 
school programs staff developed a logic model that clarified the specific outcomes and outputs 
for the program and used this model as the blueprint for the evaluation plan.   A pre and post 
program written survey was created and video interviews were conducted to understand 
changes in student knowledge, critical thinking skills, outdoor and science learning experiences, 
and the residential experience.  Keystone Science School used innovative ways to integrate 
evaluation into their programming by implementing video survey administration and a “video 
feedback booth” for student interviews.   Twelve schools, with 671 students,  participated in the 
evaluation during Spring, 2014.   The results of this evaluation are highlighted below to answer 
the question “what does this study tell us about the residential school programs at Keystone 
Science School?”.      
 
1. Students like being in the mountains and are having fun while learning about science. 
 
The results from this evaluation indicate that 88% of the students attending the residential 
school program are satisfied with their overall experience at KSS.   Students particularly enjoy 
learning a new outdoor skill, such as skiing or snowshoeing, and learning about the mountain 
environment.   Students were also excited about being with their peers in a residential setting 
and being able to be active while learning about science.   This positive satisfaction with their 
KSS experience indicates that students are emotionally engaged with their learning experience.  
This engagement often leads to students’ sense of school belonging and can influence students’ 
willingness to work towards their academic achievements. 
 
2.  Students show an increase in knowledge related to the scientific process. 
 
Students participating in the research-oriented teaching approach classes showed a significant 
short-term increase between pre and post program knowledge scores related to the scientific 
process.   Students are learning the steps of scientific inquiry which are skills that they can take 
back to their classrooms and into their academic careers. 
 
3.  Students show an increase in critical thinking skills. 
 
Results from this evaluation show a significant increase for all students in student critical 
thinking skills between pre and post program scores.    This indicates that students are not only 
looking critically at the information they receive, but are also looking at the multiple perspectives 
of others.   These skills are particularly important as students become the decision makers in 
our communities.    When assessing each academic theme, this study found that students 
participating in the snow science academic theme did not have a significant increase between 
pre and post program critical thinking scores.   The critical thinking component may not be 
emphasized in this academic theme and including this element is an area for program 
improvement.   
 
 
 
4. Students are connecting with others while at the residential campus.    
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One of the most significant parts of this evaluation was to understand the effect of the 
residential component on students attending the KSS programs.  To understand this residential 
component, students were asked to answer open-ended questions about their experience.  
Qualitative analysis of their responses indicate that students are making a connection to their 
classmates, teachers, and KSS instructors during their stay at the KSS campus.  Students 
commented that the connection to classmates was easy because of the small learning groups, 
the sleeping situation in the dorms, and the inclusive campus environment.    In this 
environment, students were able to connect better with their peers as well as get to know 
classmates that they rarely interacted with in the classroom setting.   Students were also able to 
connect with their teachers at a more personal level.   This connection is an important 
component as it encourages students to be more socially engaged with their peers and can be 
related to an increase in student self-esteem, confidence, and respect for one another.     
 
Schools can choose to participate in either day-long or residential outdoor education programs 
and with decreased budgets and time constraints the effort to plan and fundraise for a 
residential experience can be daunting.  Results from this evaluation indicate the value of 
choosing a residential program as it can affect students’ relationships with each other and instill 
a sense of school belonging.    
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Introduction and Methods 
 
 Keystone Science School (KSS) offers a residential school program at their campus 
located in Keystone, CO.   Schools travel to the campus to spend two to three days learning 
about the mountain environment.   Teachers choose not only the academic themes for the 
experience, but also the teaching method that will be used to highlight the curriculum content.   
Teachers can choose academic curriculum related to forest ecology, aquatic ecology, earth 
science and geology, snow science, and winter ecology.   From here, teachers choose whether 
they would like the teaching approach to be exploration oriented, research oriented, or based 
around an environmental issue.  KSS then designs a program experience unique to each school 
coming to their campus.    
 
 The purpose of this evaluation was to understand the impact the Keystone Science 
School curriculum-based school programs have on student ecological knowledge and student 
abilities in critical thinking, problem solving, and group cooperation.     The evaluator and KSS 
staff members developed a logic model for the school programs to help guide this evaluation 
process (see Figure 1.).   Using the logic model as a guide, this evaluation focused on 
understanding student changes in knowledge about forest ecology, student changes in 
knowledge about the scientific process, student critical thinking skills.  In addition, this 
evaluation explored student program satisfaction, outdoor experience, and residential living 
experience.   Specifically, the critical thinking component was as way to understand not only the 
students’ thought process, but to also understand if students are aware of the multiple 
perspectives of others.   By exploring the area of residential living, KSS can understand the 
impact that the “residential living” experience has on student citizenship skills.  How do students 
learn to work with each other?     
 
 In order to answer these questions, a mixed method evaluation plan was developed that 
utilized both written surveys and video interviews.  A pre- and post-program survey was 
designed for the students participating in the residential school programs.  The survey was 
administered by KSS staff members after the students had moved into their cabins and prior to 
the first instructor-led program of the day.   The students were played a video of the evaluator 
giving them instructions for completing the survey.  This ensured that each classroom was given 
the same instructions and eliminated survey administration errors.    The post program survey 
was given to students after the last instructor-led program before they left the KSS campus.   
Surveys were then matched and coded by the Staff and Curriculum Manager and then entered 
into a database.   This dataset was then sent to the independent evaluator for analysis.    
 
 In addition to the pre and post program surveys, students also had the option to 
participate in a “video feedback booth”.   The idea of this data collection method was to allow 
students to express their thoughts regarding their residential and program experience through a 
data collection method that appeals to middle school students.  Originally, the evaluation design 
called for the use tablet devices for this data collection.   However, the tablet devices could not 
be acquired, so a video camera was used instead.   The instructors asked for student volunteers 
from their learning groups to participate in the “video feedback booth”.   During the last meal 
time after all programs were completed, students would enter the “booth” to answer questions.   
The “booth” was located in a small room off of the main dining hall.   Students were given 
questions to prompt them in their answers.    
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 Two schools, Tollgate Elementary and Renaissance Magnet School, were given the 
surveys in order to pilot test the survey itself as well as the survey administration.   The survey 
responses were analyzed to ensure reliability among the question types.  Slight changes were 

Table 1. Keystone Science School: Schools Participation in 2014 School Programs Evaluation 

School Number of 
Participants 

Number of 
Matched 
Surveys 

Grade Academic 
Theme 

Teaching 
Approach 

Lowry Elementary 
Denver, CO 

66 60 4 Earth 
Science 

Exploration 

Eagle County Charter 
Academy 
Edwards, CO 

80 65 5 / 6 Snow 
Science 

Research 
Scientific 
Process 

Aurora Academy Charter 
School 
Aurora, CO 

47 47 6 Earth 
Science 

Exploration 

Banning Lewis Academy 
Colorado Springs, CO 

61 61 6 Forest 
Ecology 

Exploration 

Charles Hay World School 
Englewood, CO 

25 0 6 Forest 
Ecology/Wil

dlife 

Exploration 

STEM High and Academy 
Highlands Ranch, CO 

110 83 6 Snow 
Science 

Exploration 

Stem Launch Group 
Thornton, CO 

114 113 6 Aquatic 
Ecology 

Exploration 

Our Lady of Fatima 
Lakewood, CO 

22 21 7 Snow 
Science 

Research 
Scientific 
Process 

Ben Franklin Academy 
Highlands Ranch, CO 

44 44 7 Mining and 
Water 
Quality 

Research 
Scientific 
Process 

St. Mary’s Academy 
Englewood, CO 

46 46 7 Colorado 
Water 

Managemen
t 

Exploration 

Havern School 
Littleton, CO 

15 15 7 / 8 Forest 
Ecology 

Exploration 

Lake County Middle 
School 
Leadville, CO 

41 41 8 Mining and 
Water 
Quality 

Exploration 

Total 671 596    
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made to the wording of some of the outdoor experience questions as a result of the pilot.   Slight 
changes were also made to the “video feedback booth” recruitment as the instructors were now 
asked to approach students to participate in this evaluation component. 
 
  
 
 
 
 
 
 

Figure 1. Keystone Science Residential School Programs Logic Model 
Logic Model for the Schools Program: Research, Environmental Issue, Exploration 
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 Twelve schools that visited the KSS campus during Spring, 2014 participated in this 
evaluation.   Of these schools, there was one fourth grade classroom, one combined fifth and 
sixth grade classroom, five sixth grade classrooms, three seventh grade classrooms, one 
combined seventh and eighth grade classroom, and one eighth grade classroom.   A total of 
671 students participated in the evaluation.   A total of 596 matched surveys were obtained from 
the survey, for a matched survey completion rate of 89%.   Surveys were unmatched due to 
students being absent from the pre or post survey or because of administration error.    
  
 Twenty-nine students from six different schools participated in the “video feedback 
booth”.   Of these 29 students, six were in the 4th grade, eleven were in the 6th grade, and 
twelve were in the 7th grade.    The students entered the booth and were asked to respond to 
the following four questions: 
 

• Think about the time you have spent at Keystone Science School.   What have you liked the 
best about your experience? 

 

• Tell us about something new!  Either a new experience or something new you learned about 
while staying here.  

 

• Describe to us how you have connected with your classmates or teachers while staying here 
at the campus. 

 

• Would you like to stay at our mountain campus longer?  Why or why not? 
 
The students could choose which questions they responded to, but most students answered all 
four questions.   Just one student opted not to answer any of the questions.    
 
 The results  from the “video feedback booth” and the survey results are presented in the 
following sections of this report and are broken into the components of program satisfaction, 
knowledge, critical thinking, outdoor experience, residential experience.   Recommendations, 
conclusions and modifications for future evaluation efforts are included within each section.   
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Program Satisfaction 
 
 Students attending the Keystone Science School residential school program enjoy their 
experience.   About 86% of the students reported having either a fantastic or a good time during 
the field trip.   Students were given to opportunity to list the experiences that they liked best 
while attending the residential school program.      About 590 responses were categorized into 
the following themes on what students liked best about their KSS experience.    
 
Students liked participating in an outdoor recreation-based activity.   
Almost 30%  students listed hiking (88), skiing (72), and snowshoeing (22) as their favorite 
experiences at KSS.   Some mentioned that they enjoyed going to a certain location or that they 
enjoyed learning a new skill.    
 
Students liked the interaction they had with others at KSS. 
Many students listed being with their friends (50) as one of the best things about their KSS 
experience.   This was either while in the dorm, in their group activities, or during flex-time.  
Other students listed getting to know other classmates better (18), making new friends (10), and 
working as a group (5) as the best part of their experience.    Students also listed their KSS 
instructors (24) as being a favorite thing. 
 
Student enjoyed playing the academic and organized games while at KSS. 
Many students listed playing games and participating in field activities as one of their favorite 
experiences (29).   The listed specific games such the predator and prey game (16), camp 
game (9), and the run and scream game (3).     Several students commented that they like 
these games because you have fun while learning. 
 
Students liked the experience of residential living.  
Students listed staying in the dorms/cabins (25), the food (20), flex-time (14), sleeping (6), and 
being a hopper (2) as some of the best things about their KSS experience.   
 
Students enjoyed being outside and in the mountains. 
Many students thought being outside (43) was one of the best parts of their experience.   
Students particularly liked being in the snow (8), exploring the mountains (8), being in nature (6) 
and seeing wildlife (4).   
 
Students enjoyed being outside to learn about the different academic themes. 
Students listed learning outside (20) and learning about snow (20), aquatic ecology (17), 
geology (10), forest ecology (4), and studying science (2) as the best part of their experience. 
 
Some of the evening activities are a highlight for students. 
Students like participating in the campfire/talent show (16), learning about astronomy (7) and 
playing academic extension games such as cookie mining (4). 
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Knowledge 
 
 
 Keystone Science School (KSS) was interested in understanding what students are 
learning during their residential school program.   Currently, teachers choose from one of five 
academic themes: aquatic ecology, earth science, forest ecology, snow science, and winter 
ecology.  Within these academic themes teachers then choose the teaching approach for their 
classrooms.  These approaches include exploration, research, and environmental issue.   If a 
teacher chooses the exploration or environmental issue approach they can then prioritize the 
academic content of the lessons.  See Appendix A: KSS Forest Ecology Curriculum Map. 
 
 For the purpose of this evaluation, the School Programs Director identified one 
academic theme and one teaching approach to measure changes in student knowledge.  The 
forest ecology questions were developed by the independent evaluator using the curriculum 
map for that academic theme.   For the academic theme of forest ecology, a question database 
was developed so that the Staff and Curriculum Director, the person that creates the surveys for 
each school group, could add questions based the teacher preference for academic content.   
For the research teaching approach, questions were developed that measured student 
knowledge of the scientific process.    All scientific process questions were included on the 
survey.   If a teacher choose the exploration or environmental issue teaching approach, then no 
knowledge questions were included on the surveys.    
 
 All knowledge questions were written to the 5th grade reading level.   The Flesch-
Kincaid Reading Score was used for each question to ensure grade level and readability for 
each question.   In addition, two independent classroom teachers reviewed all questions to 
validate the readability and comprehension for students in the 5th-8th grades.    
 
Results 
 
 The results for the knowledge component of this evaluation are highlighted in Table 2.  
Only one school was administered the knowledge questions relating to forest ecology.    
Students from Banning Lewis Academy answered knowledge questions based the content of 
Colorado life zones and human impacts to forest health.   The mean program scores showed a 
slight increase between the pre and post-program surveys (pre: M = 3.74, 75%, post: M = 3.84, 
77%).   A statistical comparison of the mean scores determined that there was no statistical 
difference between the two mean scores at a 95% confidence level.   Students from three 
schools were administered knowledge questions related to the research teaching approach.   
Students from Ben Franklin Academy, Eagle County Charter School, and Our Lady of Fatima 
School answered knowledge questions related to the scientific process.   The mean program 
scores for the combined schools were significantly different between the pre and post 
program scores (pre: M=3.64, 73%, post: M=4.03, 81%).    This result concludes, that 
immediately following the program experience, student knowledge of the scientific process was 
enhanced as a result of the academic program at KSS.     
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Students were also asked to list one scientific fact that they learned about during their 
experience at KSS.   Using the constant comparative method, five different categories of the 
scientific facts emerged.  These include:  
 

• Scientific fact on academic theme (e.g. there are three different types of snow grains; most 
avalanches happen at 38 degrees - snow science; water has dissolved oxygen in it; if there 
are no fish in the lake then it is probably not healthy - aquatic ecology; when magma rises it 
creates lava - earth science) 

 

• Experience based fact (e.g. that the science instructors are awesome; it is cold in the 
mountains, never keep food in your cabin). 

 

Table 2. Differences between pre and post program knowledge scores 

School Grade Knowledge 
Questions 

Mean pre 
Program 
Score1 

Mean post 
Program 
Score1 

 
p-value2 

Forest Ecology      

Banning Lewis Acadmey 
n=61 

6 Forest Ecology: 
Life zones 

Human Impacts 

75% 77% 0.390 

      

Scientific Process      

Ben Franklin Academy 
n=44 

7 Scientific Process 75% 79%  

Eagle County Charter 
Academy 
n=64 

5/6 Scientific Process 64% 77%  

Our Lady of Fatima 
School 
n=21 

5 Scientific Process 97% 96%  

Scientific Process 
Scores 
n=128 

  73% 81% 0.000 

1Average score was calculated into percents by taking the total point value for the test divided by the 
average point total for the grade. 
2 T-test analyses of the total scores for highlighted cells showed a significant difference between the 
mean scores of the pre- and post-program scores at a 95% confidence interval.  Statistical analysis 
performed using IBM SPSS Statistical Software v. 22.   
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• Night program fact (e.g. Jupiter is actually a ball of gas instead of a solid; Jupiter has 66 
moons; some nights you can see planets through a telescope). 

 

• Attitude based fact (e.g. to make copper is bad for a person; water is a bigger issue than I 
thought; people need to go outside). 

 

• Non-fact/ No answer (e.g. I don’t remember, water, ice). 
 
 
 Of the students who participated in the survey, 88%  were able to  correctly list a 
scientific fact that they learned while participating in the KSS school program.  These facts were 
related to the academic themes that they participated in.    Only 12% of the students left this 
question blank or answered with a non-fact.  Some students highlighted scientific facts that they 
learned during the evening program of Astronomy.    Even though the question asked for a 
scientific fact, some students wrote statements that highlighted their experience at Keystone 
Science School.  For example, some students wrote about the environmental conditions of 
being in the mountains such as it is very cold, while others wrote about an activity that they 
participated in such as skiing or snowshoeing.   Some students did write judgement statements, 
expressing what they thought as being good or bad, in relation to their experience.   For 
example, one students wrote that they thought being outside was good, while others statements 
like when there is a wildfire it is good.    
 
Implications/Future Evaluations 
 
  
 Based on the results presented here, students participating in the research teaching 
approach are showing a significant increase in knowledge scores immediately following the KSS 
school program.   No significant difference in the pre and post program knowledge scores was 
found for the one school participating in this academic theme.    However, this just one school 
population and KSS should continue to survey and monitor the results for all classrooms 
participating in this program.   This is important as both the North American Association for 
Environmental Education and the Colorado Alliance for Environmental Education have listed 
“knowledge about the outdoors” as an important attribute for environmental literacy.   In order 
for people to make decisions that affect our world, they must be knowledgable about our natural 
world.   By participating in the KSS school program, many students are increasing their 
knowledge about the Colorado mountain ecosystems. 
 
 Future evaluations should ask the question “Is knowing about short-term knowledge 
change important?”,   If so, then KSS should build additional knowledge questions to measure 
knowledge change in all academic themes.  If doing this, then KSS can really explore how the 
different teaching methods affect student knowledge.   To study the differences in teaching 
methods would be a nice project for a graduate school student.    
 
 Modifying the question Name one scientific fact you learned while at KSS to a more 
general question of Name something you learned while at KSS may be one way to better 
understand what students are gaining from the KSS experience.  Rephrasing this question may 
generate different responses that will fall into the given categories and give a clearer picture of 
not just what students learned from participating in the academic themes, but what students 
learned from their entire KSS residential experience. 
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 Student knowledge is also measured with student responses to the open-ended 
questions and answers in the video feedback booth.  If KSS determines that having students 
answer multiple choice questions to measure knowledge is not the best fit for their program (i.e. 
there is concern about teaching to the survey) then the open-ended responses and questions 
used in the video feedback booth are also valid ways to gain a picture of student knowledge 
changes.    The downside to this method if the time commitment needed to analyze this type of 
data.     
 
 If there is ever a place for technology in environmental education it is for the use of 
evaluation.   KSS can explore using computer based surveys for ease of survey administration 
and analysis.   Students could even complete pre-program surveys before they come to the 
KSS campus.   App-based surveys could be developed that read the questions to the students 
(even in different languages) thus eliminating the concern with regards to reading 
comprehension.   This approach would also assist the Staff and Curriculum Manager with 
survey administration as they would no longer need to take the time to print surveys (also 
reducing paper use) and to input data from the surveys into a computer database as surveys 
would automatically be uploaded to database.   The opportunities are boundless for use of 
technology in evaluation and this is definitely an area that KSS should explore. 
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Critical Thinking 
 
 One important attribute of environmental literacy is for students to think critically about 
the issues and topics they are studying.   With the skill of being able to think critically, students 
can now look at all sides of an issue and to ask questions to help them make better decisions.    
Students’ critical thinking abilities were assessed using a modified version of the Critical 
Thinking of Everyday Life Assessment (Mincemoyer, Perkis, & Munyua, 2001).   This 
assessment was originally developed during the front-end evaluation work for new curriculum 
for the 4-H program.  This original 20-item assessment tool was designed for 4-H youth ages 
12-18 and looked at the following skills that were determined to be indicators of critical thinking: 
reasoning, inquiry, analysis/information processing, flexibility, and evaluation.    
 
 As Keystone Science School (KSS) was also interested in understanding students’ 
critical thinking abilities both pre and post program, the original 4-H assessment was modified to 
measure critical thinking of KSS students.  Given the time constraints of survey administration 
and the younger age range of KSS students, the original survey was modified to a 5-item 
assessment for ages 10-13 that looked at students’ skills in reasoning, inquiry, and 
analysis/information processing.  The questions were validated by an independent classroom 
teacher and were tested for reliability.   Cronbach’s alpha, a measure of reliability among the 
questions, for the original 20-item scale was 0.72.   Analysis from the pilot surveys found the 
Cronbach’s alpha score for the modified 5-item assessment to be 0.71.     
 
 Using this scale, the critical thinking abilities were evaluated pre and post program.   A 
significant difference was found between pre and post program critical thinking scores 
for the students attending the KSS residential school program.     

Table 3. Differences in critical thinking skills pre and post program by teaching method. 

 Pre Survey  
Critical Thinking 

Score1 

Post Survey 
 Critical Thinking 

Score1 

 
p-value2 

All Schools 
n=592 

3.92 4.07 0.000 

    

Exploration Teaching Method 
n=464 

3.89 4.04 0.000 

    

Research Teaching Method 
n=128 

4.07 4.17 0.310 

1Mean score based on a 5-point Likert-like scale of 5=always to 1=never.  
2 T-test analyses of the total scores for highlighted cells showed a significant difference between the 
mean scores of the pre- and post-program scores at a 95% confidence interval.  Statistical analysis 
performed using IBM SPSS Statistical Software v. 22.   
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 A significant difference between mean pre and post program scores was also found for 
students participating in academic themes using the exploration teaching method (M 3.89, 4.04, 
p-value 0.000) while the research teaching method (M= 4.07, 4.17, p-value 0.310) did not have 
a significant difference in the means.   This may be related to the academic theme.   In doing a 
comparison of the means for students participating in each topic area, it was found that students 
studying the snow science academic theme did not have a significant difference between pre 
and post program mean scores for critical thinking (M =4.09, 4.17, p-value 0.066).    The two 
schools using the research/scientific approach teaching methods also had the academic theme 
of snow science.   This content of this academic program may not focus as heavily on 
developing critical thinking skills as the other academic themes.   
 
 

 

Table 4. Differences in critical thinking skills pre and post program by academic theme. 

 Pre Survey  
Critical Thinking 

Score1 

Post Survey 
 Critical Thinking 

Score1 

 
p-value2 

Forest Ecology 
n=74 

3.87 4.09 0.003 

    

Snow Science 
n=167 

4.09 4.17 0.066 

    

Earth Science 
n=107 

4.10 4.22 0.003 

    

Aquatic Ecology 
n=113 

3.66 3.87 0.000 

    

Mining and Water Quality 
n=85 

3.82 4.02 0.000 

    

Colorado Water Mangement 
n=46 

3.81 3.94 0.027 

1Mean score based on a 5-point Likert-like scale of 5=always to 1=never.  
2 T-test analyses of the total scores for highlighted grade showed a significant difference between the 
mean scores of the pre- and post-program scores at a 95% confidence interval.  Statistical analysis 
performed using IBM SPSS Statistical Software v. 22.   
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 To explore this further, the difference in the means were compared for the three schools 
participating the research/scientific method teaching approach.   Two of the schools had snow 
science as the academic theme (Eagle County Charter School and Our Lady of Fatima School) 
and one school had Mining and Water Quality as their academic theme (Ben Franklin 
Academy).    As Table 5. highlights, results show a significant difference in the pre and post 
program critical thinking means for students participating in the Mining and Water Quality (M = 
4.04, 4.21, p-value 0.014), while students participating in Snow Science  (M = 4.08, 4.15, p-
value 0.278) did not have a significant difference in the means.    This again highlights that the 
Snow Science academic program may not focus on developing the skills for students to become 
critical thinkers.    
 

 
 
 
Implications/Future Evaluations 
 
 Building a student’s critical thinking skills is an important attribute of environmental 
literacy as defined in the Colorado Environmental Education plan.  Results here show that 
students are building these skills during their KSS experience as they are more aware of the 
complexities of decision making and understanding the perspective of others.    Care should be 
given to include critical thinking components into all areas of academic content, particularly in 
the academic area of snow science.  Critical thinking skills can be developed for this topic area 
by discussing the decisions to safely cross snow slopes based on snow pit information or by 
highlighting how snowpack influences human water use throughout the year.    
 
    

Table 5. Differences in critical thinking skills pre and post program by academic theme 
and teaching method. 

 Pre Survey  
Critical Thinking 

Score1 

Post Survey 
 Critical Thinking 

Score1 

 
p-value2 

Mining and Water Quality 
Research  
n=44 

4.04 4.21 0.014 

    

Snow Science 
Research 
n=84 

4.08 4.15 0.278 

1Mean score based on a 5-point Likert-like scale of 5=always to 1=never.  
2 T-test analyses of the total scores for highlighted grade showed a significant difference between the 
mean scores of the pre- and post-program scores at a 95% confidence interval.  Statistical analysis 
performed using IBM SPSS Statistical Software v. 22.   
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Learning Science in the Outdoors 
 
 How do students relate to being outdoors while learning science?  KSS was interested in 
understanding how students comfort level being outdoors in nature and also changes in their 
perceptions to learning science.   For the outdoor variables, students were asked to rate their 
feelings about learning in an outdoor setting, being outdoors, and learning about nature.  These 
variables were used to understand the changes in students’ outdoor experience (cronbach’s 
alpha = 0.73).   Results show there was a significant difference in the means of the pre and post 
program outdoor experience score (M= 4.06, 4.23, p-value 0.000).   This indicates that students 
are having a positive outdoor experience at Keystone Science School and that they like being 
outside and learning about science in the outdoor setting.     

 
 
 Students were also asked about their attitudes on learning about science in general.   
Students had a favorable opinion about studying science before attending the KSS program 
(M= 3.90) and results show that this opinion did not significantly change after attending the 
outdoor school program (M= 3.92, p-value 0.579).    With further investigation, even students 
who had the research/scientific process teaching method did not significantly differ on the pre 
and post program scores (M =3.78. 3.71, p-value 0.609).   On average, students already have a 
favorable opinion to learning about science and this does not significantly change as result of 
the KSS programs.  
 
Implications/Future Evaluations 
 
 Students are having a positive experience in the outdoors and continue to have high 
interest in studying science.    Teachers have a choice to attend Keystone Science School 
during the school year.   Teachers that decide to invest the time and money into a residential 
program already have an increased interest in science and this high interest or passion is 
contagious.   The interest of learning science is most likely passed from the teacher to their 

Table 6. Differences in outdoor experience and science pre and post program scores. 

 Pre Survey1 Post Survey1 p-value2 

Outdoor Experience 
All Schools3 

n=566 

4.06 4.23 0.000 

Learning Science 
All Schools3 
n=443 

3.90 3.92 0.579 

1Mean score based on a 5-point Likert-like scale of 5=strongly agree to 1=strongly diasgree.  
2 T-test analyses of the total scores for highlighted grade showed a significant difference between the 
mean scores of the pre- and post-program scores at a 95% confidence interval.  Statistical analysis 
performed using IBM SPSS Statistical Software v. 22.  
3 Our Lady of Fatima School was excluded from this analysis as the pilot outdoor experience questions 
were administered to this group.     
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students and the to the rest of the school.    KSS is giving students a positive learning 
experience in the outdoors.    
 KSS should continue to emphasize that outdoor learning is indeed science and that the 
outdoors is one giant science laboratory.  Different scientific careers can be highlighted in each 
of the academic programs to help students make the connection that what they are learning 
about or doing is actually what scientists do in the “real-world”.    This may make an nice 
extension activity for teachers to use once they return from the KSS field experience.   Students 
can learn about different outdoor based science careers such as hydrology or botany.    Or an 
extension can be made where students continue outdoor science exploration.  For example, 
students participating in the snow science academic theme can link to the Community 
Collaborative Ran, Hail, and Snow Network (CoCoRaHS) of Colorado so that they can continue 
to monitor the precipitation in their home areas.     
 
  
 



 

  18 

Residential Experience 
 
 The learning environment of students is becoming more important as there is evidence 
that bullying and school violence has increased in the schools within the United States.     
Research on outdoor education programs has shown that students often return from outdoor 
experiences with a stronger sense of purpose, greater respect for each other, and a better 
relationship with their teacher (Smith-Sebasto, 2006).   Keystone Science School was interested 
in understanding how the experience at their multi-day residential school program may influence 
students’ relationships with their teachers and classmates.    
 
 To measure this school-belonging concept, students were asked pre/post survey 
questions, post survey questions, and open-ended questions in an interview-like video feedback 
booth.   The results indicate a significant different between pre and post program survey scores 
for students that “like to learn with a small group of classmates”.   A significant difference in 
mean scores was not indicated about students “learning from their classmates”, but this may be 
attributed to the excitement and respect for the KSS Instructors.     

 
 Overall, 73% of students (M=3.92) believed that they were able to connect and get to 
know their classroom teacher better during this field trip experience and 75% indicated that they 
were able to learn something new about a classmate (M=4.02).   The formation of these 
relationships with the classroom teacher and fellow classmates is an important indicator for 
school belonging and can lead to an increase in self-esteem, confidence, and cooperation 
among students even after the residential experience (Dresner & Gill, 2004).    
 
 

Table 7. Differences in classmate perceptions on pre and post program scores. 

 Pre Survey 1 Post Survey1 p-value2 

Students like to learn with a 
small group of classmates 
n=5693 

3.92 4.13 0.000 

    

Students can learn from their 
classmates 
n=5503 

3.82 3.87 0.220 

1Mean score based on a 5-point Likert-like scale of 5=strongly agree to 1=strongly diasgree.  
2 T-test analyses of the total scores for highlighted grade showed a significant difference between the 
mean scores of the pre- and post-program scores at a 95% confidence interval.  Statistical analysis 
performed using IBM SPSS Statistical Software v. 22.  
3 Our Lady of Fatima School was excluded from this analysis as the pilot outdoor experience questions 
were administered to this group.     
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Through the Student’s Eyes 
 
 The “video feedback booth” gave KSS students an opportunity to tell about their given 
experience while attending a residential school program.   The answers of the students were 
categorized using a constant comparative analysis method to discover the central themes of the 
students’ experiences.   This type of data collection allows the students to expound on their 
experience and may give program managers unexpected feedback on the impact of the 
program.   This is a way for students to tell their story. 
 
 Every student participating in the video interviews mentioned how much fun they had 
during the program.    
 
It’s a great opportunity to get outdoors, have fun and learn more.    It’s a great opportunity to get 

outdoors and have a blast.   - 6th grader 

 

The new experience that I had here was all the hiking and having fun and getting to know 
people better from my school.  - 6th grader 
 
I would stay at our mountain campus longer because it was fun learning new things and 
hanging out with friends on a general basis.    -7th grader 
 
 
I loved the instructors, they were so much fun and they were super sweet and nice. 

       - 7th grader 

 
 
 However, the reasoning behind why students thought this program was so fun differed 
among the students.   As expected based on social development theories, younger students 
(4th graders) focused the fun comments more on the activities they participated in while, the 
older students (7th graders) focused more on the social side of the program.   The 6th grade 
students mentioned both activities and social gatherings as making their KSS experience so 
fun.    
 
 The students other responses were grouped into categories based on the question.   
The categories on what students liked best were similar to categories discovered on the open-
ended program satisfaction question.  Most students listed the interaction with others as being 
a favorite part of their experience.  Students enjoyed being given the opportunity to have some 
free time to spend with their friends during flex-time or within the dorms.  Students liked the KSS 
instructors best because of the caring nature, fun spirit and thoughtfulness they found in the 
staff. 
 
I liked the dorms best in this experience because you get to be around people a whole lot more.  
         - 6th grader 
 
The thing I like best about KSS would be all the kind instructors and people.  - 6th grader 
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 The academic activities and what students learned about what the next most mentioned items 

for what students liked best about the KSS experience.   Students gave very specific examples of what 

they learned such as the Douglas fir story, learning about the different grains of snow (and naming the 

snow grains), the watershed story, what they experienced at Loveland Pass.    This indicates that students 

love learning about the mountain environment and want to share this specific knowledge with others.  

Students also mentioned their love of being in the mountains and closer to nature as the best part of 

their experience.  

 

Well I had a fun and I learned a lot of stuff about snow There are so many facts that I can take back to my 

parents and siblings and all of my relatives too that I will be able to tell them.  And and so much new stuff 

that I will know and I will never think of snow the same way again.  

           -4th grader 

 

 

What I liked about the field trip is that we get to play games and learn a lot about nature and science.    - 

6th grader 

 

 

And I liked the best about the mountains was seeing all the snow and all the mountains. 

         - 6th grader 
 

 When asked about the new experiences they had while attending KSS, students most mentioned a 

new outdoor activity such as hiking, cross-country skiing, or snowshoeing.    The other most mentioned 

new experience was getting to know new people in my school. 

 

The new experience that I had here was all the hiking.  - 6th grader 

 

Cross country skiing, of course.  -7th grader 

 

A new experience here was to work with other people you don’t know.  That was fun because you get to 

work with other people different instead of working by yourself and everything.   

        - 6th grader 

 

Well a new experience was that I never tasted a smore and I never went hiking so that was pretty good. 

     - 6th grader 

 

 

 The connection piece was the one question students answered and expounded on the most.   

Students were asked to describe how they connected to their classmates and their teachers while on the 

KSS campus.    The responses fell into three categories:  1) students were able to connect with their peers 

because of the structure of the KSS campus and programming, 2) students were able to see their 

classroom teachers as a personal level, and 3) students respect and enjoy being with the KSS instructors.    

 

 When asked about a connection to their classmates, students commented that it was easy to 

connect with their classmates because of the small learning groups, the sleeping situation in the dorms, 

and the inclusive campus environment.    In this environment, students were able to connect better with 

their peers as well as get to know classmates that they rarely interacted with in the classroom setting.    In 

this environment, students needed to learn to rely on each other, whether it is to borrow something that 

was forgotten or to encourage their peers in the outdoor activities such as hiking and becoming stuck in 

the snow.    
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I connected with them by sleeping by them and waking up and (asking) “oh how are you?, you good?, you 

need anything?.  Borrowing from them, like do you need sunscreen? Stuff like that. 

          - 6th grader 

 

I connected really well with my classmates and teachers.  I saw a different side of them and it was 

interesting to see how I could connect with them really well.   - 7th grader 

 

I’ve connected with my teacher and classmates while staying at the campus, mainly my classmates 

because it was really cool to have them in a group and being able to talk with people with no drama, that 

really helped because of the environment of Keystone.  

          - 7th grader 

 

 

And I connected with some of classmates, when we went hiking some of them needed help and we helped 

each other.      - 6th grader    

 

 

 While on the KSS campus, students also had the opportunity to connect with their classroom 

teachers and KSS instructors.   Many students commented that they learned something new, and personal 

about their classroom teacher.   Others appreciated how helpful and comforting their teachers were when 

they needed help with something or were feeling homesick.   Students also felt a strong connection to 

their KSS instructors and often referred to them as their “teachers”.    The students appreciated the fun, 

interactive nature of the instructors. 

 

I got to learn more about my friends and my teachers.  I learned that Ms “R” does not like pork sausage.   

       - 6th grader 

 

The teachers here are amazing.  They can teach great stuff. They are so talented with their words we can 

clearly understand what they are saying.    - 6th grader 

 

 

 The use of the “video feedback booth” was a unique way for students to talk about their 

experience at Keystone Science School.    For this evaluation year, a video camera was used to record the 

students.  However, it appeared that some students felt uncomfortable with the use of the video camera as 

they looked unsure of being in the feedback booth.  Many of the students did not even know how to 

operate the video recorder as they commented “I hope this is working” and “I’m not sure how to turn this 

thing off”.  It is recommended that a tablet device be used for the video data collection method so that the 

students can see themselves while they are answering the interview prompts.   Given the use of 

technology with youth today, they are probably very comfortable with interacting with this type of 

technology, whereas staring a camera lens appeared to be uncomfortable for them.   Another solution, 

would be to have a program that just records the student’s audio so that they do not feel comfortable with 

being video recorded. 

 

 The video interviews gave students an opportunity to tell about their experiences on the KSS 

campus.   From student answers, the written surveys are validated in that students are having fun, love 

learning about the academic topic areas, and are connecting with their classmates in a new way.    The 

implications for this are addressed further in the next section. 
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Conclusion 
 
 Results from this evaluation indicate that the students attending a Keystone Science 
School residential school program are having a fun, learning experience where they are 
increasing their knowledge about the natural environment, increasing their critical thinking skills, 
and are having a positive outdoor experience all which are important attributes to creating 
environmentally literate students.   Environmentally literate students can make informed 
decisions about environmental issues while understanding multiple perspectives and 
viewpoints.   In addition, the KSS experience fosters interpersonal relationships among 
classmates.   Students reported not only increasing their connection to their friends, but also 
establishing new relationships with classmates they did not know as well.   The establishment of 
these relationships increases student self-esteem, confidence, and cooperation with others.    
These attributes are important, especially with the increased attention to bullying within schools, 
and may be a benefit that multi-day, residential environmental education programs can provide 
over one day programs.    
 
 Keystone Science School should continue to evaluate all elements of their residential 
school programs and modify the program to ensure that the goals and objectives of the program 
continue to be met.  Based on the results of this evaluation, it is recommended that KSS 
continue the tradition of a strong, science-based education program, but be aware to include the 
elements of critical thinking skills into all academic themes (particularly snow science).   KSS 
staff should remember that even the everyday activities of residential life, such as the food or 
hopping tables, is having an impact on their students and that they are a very positive part of the 
school program for the students.   The KSS programs, through the challenges of outdoor 
activities and group living, fosters a community among students.  This is an important element 
of the program and one that should be maintained even if the program grows and changes.   
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