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ABSTRACT: Formal avalanche education has existed in Alaska since 1976. The Alaska Avalanche
School (AAS) is the primary provider of this education and serves both recreationalists and profession-
als. Limited formal research exists on the actual impacts of these educational experiences on student
behaviors, and this study is the first to assess the impacts of the AAS Recreational Level 1 curriculum
on student behaviors in the backcountry. The study was conducted using two surveys. One survey was
a retrospective post-test questionnaire given to students that examined the self-reported behavioral im-
pacts of the AAS Level 1 curriculum on students’ avalanche risk management behaviors. Respondents
answered questions on 14 important behaviors identified from the American Avalanche Association
Recreational Level 1 course guidelines. The survey was distributed to students who had completed the
AAS Level 1 course in the 2023-2024, 2024-2025, and 2025-2026 seasons, and was distributed during
the 2025-2026 season. The second survey, given to instructors, focused on understanding which Level
1 learning objectives were most valuable, and which learning environments were most effective for stu-
dent learning, according to instructors. The student survey respondents were mostly male (61%) skiers
(71%), with 2-5 seasons of experience (48%), and spent 6-10 days in the backcountry per season (34%).
Instructors were relatively early-career (40% with 2-5 seasons), taught skiers/snowboarders (75%), and
taught up to the rec 2 level. Participants in the student survey reported significant increases in 13 out of
14 behaviors after taking the course. Instructor survey results prioritized field-based teaching over class-
room presentations, emphasizing terrain identification and travel techniques as the most critical skills for
backcountry safety. Comparing the two survey results, instructors highly valued terrain-related behav-
iors, yet the student survey results did not reflect higher degrees of change for terrain-related behaviors.
The results from this research will be valuable for refining recreational avalanche curricula and under-
standing the impact of different educational environments on the quality of these curriculums. Addition-
ally, this study will provide practitioners with insights into the behaviors of recreational users with basic
avalanche safety training.

KEYWORDS: Avalanche education, decision making, Alaska, backcountry behaviors, recreational
courses
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of students as derived from an understanding of
how the course is impacting the students.

Few studies have been published assessing the
impacts of avalanche education on students.
McNeil et al. (2023), Dassler et al. (2023), and
Greene, Hendrikx, & Johnson (2025) are recent
studies that aim to tackle this knowledge gap.

Recently, McNeil et al. (2023) presented the most
updated and thorough study on the behavior
changes in participants after a recreational ava-
lanche course. While an overall positive behavior
change occurred in participants, 20%-30% did
not change their behaviors, and many reported
not practicing important skills like avalanche res-
cue after the course. This study presents data
that shows some of the challenges in learning
within the current avalanche course environ-
ment.

Dassler et al. (2023) attempted to tackle these
challenges through an adapted course with the
goals of facilitating double-loop learning and en-
couraging life-long learning practices. The au-
thors implemented double-loop learning methods
to combat the wicked learning environments of
avalanche education. Double-loop learning uti-
lizes a self-reflective element that provides learn-
ers with a feedback loop and works to revise
one's mental models, develop new skills, and in-
tegrate new information (Dassler et al., 2023).
Using constant reflective moments through daily
participant logs, daily group debriefs, and a par-
ticipant reflection tool, the researchers found that
participants put in a significantly higher amount of
effort into conditions assessments. Despite the
immense progression the researchers observed,
they also found that “participants were still only
doing a fraction of the things and assessments
we would like for them to do”.

This project provides an understanding of how
Alaska Avalanche School Recreational Level 1
Avalanche courses are impacting the behaviors
of students in the backcountry after course com-
pletion. Through a comprehensive retrospective
post-test survey of student's behaviors from
weeks to years since their last course, this project
collected baseline information that can be used
by the Alaska Avalanche School for evidence-
based curriculum improvements.

2. METHODS AND MATERIALS

This project was developed in collaboration be-
tween the Outdoor Studies program at Alaska
Pacific University (APU) and Alaska Avalanche
School (AAS) and was inspired by the McNeil et
al. 2023 & 2024 research for the American Insti-
tute for Avalanche Research and Education (Al-
ARE) Level 1 courses. We used a retrospective
post-test survey distributed to Level 1 students
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after their course to assess the impact of AAS
Level 1 courses on students' behaviors. This pro-
ject is part of an undergraduate senior thesis and
approved by Alaska Pacific University Institu-
tional Review Board.

The student survey was sent out during January
through March 2026 via the Alaska Avalanche
School email list of student graduates. Addition-
ally, the survey was distributed through newslet-
ters and social media posts to promote re-
sponses. The survey filtered respondents to only
allow responses from students who had taken a
Level 1 course from the 2023 through 2026 winter
seasons. The instructor survey was distributed di-
rectly through email to all the instructors at the
Alaska Avalanche School.

This study employed a 33 question, retrospective
post-test survey to students who had taken an
Alaska Avalanche School Level 1 course during
the winter seasons from 2023 to 2026. The sur-
vey asked students to self-report on the fre-
quency of 14 behaviors before taking their course
and after taking the course. Additionally, a survey
of the instructor team was sent out to inquire what
behaviors and skills they find the most important
for Level 1 students to perform. Behaviors in this
study are understood as the way a respondent
acts and implements skills and knowledge to their
backcountry recreation.

The Student Survey had 33 questions in three
sections: Demographics, Pre-Trip behaviors, and
During Trip behaviors centered on 14 specific ac-
tions. Respondents of this survey were AAS stu-
dents who had taken their Level 1 course in the
specified three winter seasons. The survey had
118 responses, with 82 complete responses
(70% completion) from a pool of 1,068 total num-
ber of AAS L1 students 2023-2026. (11% respon-
siveness).

The Instructor Survey had 7 questions, focused
on understanding the experience instructors
have, what behavior related learning objectives /
skills are most important, and what learning envi-
ronment is most effective for avalanche safety
topics. Respondents of this survey were Alaska
Avalanche School Instructors. The survey had 20
full responses with 100% completion rate.

2.1 Student Survey Scoring System

The student survey was scored using a five-point
Likert scale for all behavior questions. The 14 be-
haviors were split into two sections, Pre-Trip and
During Trip, each assessed for before and after
the course (Table 1). For ease of data analysis,
all behavior scoring was smoothed to a 5-point
scale. Never (1), Rarely (2), Most Trips (3), Every
Trip (4), More Than Every Trip (5).
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Table 1: Behavior Split

Pre-Trip During Trip

Check Weather Stations Use Travel Tech-
niques

Ruling Out Terrain for the | Travel Down One at a

Day Time

Review Maps and Terrain | Perform  Snowpack
Tests

Impact of Danger Rating | Tests Impacting

on Travel Plan Travel Decisions

Discuss Forecast with | Practice Rescue

Group Skills
Check Rescue Equipment

Check
Equipment

Communication

Check Avalanche Fore-
cast

Tell Others Your Plan

2.2 Data Analysis

The data set from the student survey was ordinal
and was imported and analyzed in RStudio soft-
ware (version 2026.1.1.403). Cronbach’s alpha
test was used to assess internal consistency of
the 14 pre- and post-course behaviors. Normality
of the data set was assessed using a Q-Q Plot
and the Shapiro-Wilk test for each behavior; all
were determined to be significantly non-normally
distributed. Non-parametric tests and descriptive
statistics were employed for the majority of the
analysis. Wilcoxon signed-rank test was used to
assess per-person paired differences for each of
the 14 behaviors as well as the Hodges-Lehmann
estimator to report medians and median paired

differences. A threshold analysis using exact bi-
nomial tests on discordant pairs examined
whether respondents reached a score of 4 or
above, representing consistent and routine be-
havior. Statistical significance was set at alpha =
.05 throughout.

The data from the instructor survey was analyzed
by compiling the responses for the free-write
questions and simplifying into key terms and be-
haviors. This data became ranked lists (Table 2)
for visuals.

3. RESULTS

3.1 Who is taking these courses?

The student survey had 83 full responses. The
student survey respondents were mostly male
(61%) skiers (70.7%), with 2-5 seasons of expe-
rience (48.4%), and spent 6-10 days in the back-
country per season (34.1%). The Level 1 user
group had little winter backcountry travel experi-
ence at the time of taking their course and 24.4%
of users get out in the field 20+ days per winter.
56.1% of respondents took their Level 1 course
in the 2025-2026 Season, 37.8% in the 2024-
2025 Season, and 6.1% in the 2023-2024 Sea-
son.

3.2 How are these courses impacting re-
ported behaviors in the backcountry?

The Alaska Avalanche School Recreational Level
1 courses positively impacted respondents’ be-
haviors in the backcountry. 13 out of 14 behaviors
saw a significant increase in frequency (Fig.1).
For all behaviors, a threshold score of 4 was used
to assess if the change frequency reaches rou-
tine behavior. Check Weather Stations and

Median Behavior Scores Before and After Avalanche Course
Each line = shift in median score | Sorted by highest post-course median score

Before Course @  After Course

Check Weather Stations
Check Avalanche Forecast
Use Travel Techniques
Travel Down One at a Time
Tell Others Your Plan

Ruling Out Terrain for Day

Impact of Danger Rating on
ravel Plan

Discuss Forecast with Group

Check Rescue E

Check Comm
E

Tests Impacting Travel
ecisions

Review Maps & Terrain
Practice Rescue Skills

Perform Snowpack Tests

ns

SR BN B BN

4 5
Median Score

Figure 1: Median behavior scores before and after Avalanche Course
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Check Avalanche Forecast showed the biggest
change to the highest score of 5, a frequency of:
Every Trip and Sometimes In-Between
(Fig.1). All behaviors increased to be more fre-
quent after the course, increasing mostly to a
score of 4 (Every Trip). The only behavior that did
not show a change was Tell Others Your Plan,
before and after the course, respondents were al-
ready scoring at 4. This shows that recreational
users are establishing an emergency contact and
response plan for every backcountry trip as a
habit external from their avalanche educa-
tion. The two behaviors that relate to the use of
snowpack instability tests (Tests Impacting
Travel Decisions and Perform Snowpack Tests)
started at the lowest rating of 1 (Never) and
jumped significantly to a score of 3 (During Most
Trips). Snowpack tests are a technical, hands-on
skill that most respondents are not performing be-
fore their course, but after the course it is not
quite routine but is being done much more fre-
quently.

3.3 Have these behaviors become routine?

Assessing the impact of the Level 1 course by ap-
plying a behavior threshold score of 4 (Every
Trip) shows if these behaviors / skills are being
done routinely in a recreational user's backcoun-
try trip (Fig.2). Behaviors with a higher percent-
age of green are the ones where the majority of
respondents are routinely engaging with the re-
lated skills covered in the Level 1 course. Pre-trip
behaviors that relate to checking avalanche and
weather conditions, as well as Ruling Out Terrain
for Day showed significant (+2) improvement in
frequency. Safe travel technique behaviors also
improved to be a routine behavior (4). Perform
Snowpack Tests and Test Impacting Travel Deci-

sions performed the worst with 78% and 63%, re-
spectively, of respondents not routinely perform-
ing these behaviors.

3.4 Is there a difference between Pre-Trip
and During Trip Behaviors?

Generally, most pre-trip behaviors (except Re-
view Maps & Terrain), met or exceeded the
threshold score of 4 after a course (Fig.3). Stu-
dents are planning and being better prepared for
their backcountry trips after taking a Level 1
course. During trip behaviors generally started at
a lower score and significantly increased to a
higher score (Fig.4), though most did not meet
the threshold. The pre-trip behaviors are behav-
iors that often crossover with other recreational
outdoor activities a respondent might also en-
gage with. These behaviors are also easier to
grasp and practice without having to be in or near
avalanche terrain, nor do they generally require a
more in-depth understanding of snow science
(like Tests Impacting Travel Decisions in During
Trip). Survey respondents showed significant im-
provement in During Trip behaviors, yet the
snowpack test related behaviors and Practice
Rescue Skills did not meet the threshold score.
These behaviors and skills are taught in the
classroom and in the field during an avalanche
course but require more in-field practice and
coaching than a three-day avalanche course can
usually provide.

Threshold Achievement: Routine Behavior After Course
Threshold = score 24 (‘Ahead of every trip OR every trip’) | Sorted by % at or above rountine behavior threshold after course

Check Rescue Equipment

Check Avalanche Forecast 1%
Check Weather Stations 9.8

14.6%

Discuss Forecast with Group

Check Communieation Equipment

Impact of Danger Rating on
Travel Plan

Use Travel Technigues.
Tell Others Your Plan

Ruling Out Terrain for Day
Travel Down One ata Time
Review Maps & Terrain

Practice Rescue Skills

Tests Impacting Travel Decisions

Perform Snowpack Tests

g
o

M Achieved threshold (below — 24)

w to atfabove threshold after course
e of thresheld crossis

45.1%
8¢
9
48.8%
42.7%
40.2%
52.4%
18.3%

41.5%

2
“As
. E

2%

28%

30.5%

32.9%

18.3%

50% 75% 100%

Percentage of Respondents (%)

Maintained threshold (24 both times) [l Did not reach threshold (<4 both times) Bl Declined below threshold (24 — <4)

Figure 2: Threshold Achievement sorted by highest achievement to lowest
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Percentage of Respondents at Routine Behavior Threshold (Score 2 4)

Before and after course completion | Split by Pre-Trip and During Trip behaviors
Pre-Trip During Trip

5
Check Rescue Equipment 91.5%

47 6% 65.9%
Use Travel Techniques
Check Avalanche Forecast e 15.%
eck Avalanche Forecas 40.2%
o
Check Weather Stations F 87.81% 61%
35.4% Travel Down One at a Time
22%
' ) 85.4%
Discuss Forecast with Group m
. 41.5%
Check Communication 76.8% .
Equipment 36.6% Praclice Rescue Skills F
Impact of Danger Rating on 70.7%
Travel Plan 34.1%
64.6% Tests Impacting Travel 3.6%
8% -
Tell Others Your Plan -512% Decisions 37%
. . 1%
Ruling Out Terrain for Day 23.0% 7%
Perform Snowpack Tests
. . 47.6% 3.7%
Review Maps & Terrain m
0% 25% 50% 75% 100% 0% 25% 50% 75%

% of Respondents at or Above Threshold

. Before Course . After Course

Threshold = score 2 4 (‘Ahead of every trip OR every trip")
Sorted by post-course percentage within each category

Figure 3: Threshold analysis on Pre-Trip and During Trip split

Median Behavior Scores Before and After Avalanche Course
Before and after course completion | Split by Pre-Trip and During Trip behaviors

Pre-Trip During Trip
Check Weather Stations o9
Use Travel Techniques [ ]
Check Avalanche Forecast o 9
Tell Others Your Plan (] )
Travel Down One at a Time o=y
Ruling Out Terrain for Day O —0
Impact of Danger Rating on ® ® Tests Impacting Travel ® ®
Travel Plan Decisions
Discuss Forecast with Group .—.
‘ Practice Rescue Skills [ ]
Check Rescue Equipment *o—0
Check Communication ® ®
Equipment
Perform Snowpack Tests (i)
Review Maps & Terrain [ ]
1 2 3 4 5 1 2 3 4
Median Score
@ Before Course @ After Course
Blue = median score before course | Green = median score after course
Sored by post-course median score within each category

Figure 3: Median scores split on Pre-Trip and During Trip behaviors
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3.5 Instructor Survey Demographics

Out of the 20 respondents for the instructor sur-
vey, the majority had been teaching for AAS for
2-5 years (40%), all instruct for Ski/Snowboard
with three also teaching motorized courses. Most
respondents teach up through the Level 2 course.

3.6 Prioritized Level 1 Behavioral Learning
Qutcomes Based on Instructor Survey

Table 2: Prioritized Behavioral learning out-
comes rated by instructors

Prioritized Behavioral
Learning Outcomes
in A3 Guidelines
Rated by Instructors

Prioritized Learned Be-
haviors Rated by Instruc-
tors

Understanding Avalanche
terrain, how to manage it,
and use travel techniques

Choose terrain appro-
priate for the current av-
alanche forecast & safe
travel

Be able to communicate
well with a group about risk
and have self-awareness

Apply risk management
tools: safety equip-
ment, trailhead checks,

and communication

Access local avalanche
bulletin and learn to un-
derstand & apply.

Regularly practicing com-
panion rescue with friends

Able to recognize and apply
field data to decision making
processes

Able to read and understand
the local Avalanche Fore-
cast

Between the prioritized learned behaviors ac-
cording to instructors and instructors’ three top
priority A3 behavioral learning outcomes for a
Level 1 course, by far the most important was
knowledge and subsequent application of ava-
lanche terrain identification and safe travel tech-
niques. Additionally, it is emphasized that the
ability to access and implement a local avalanche
forecast is critical to instructors. Unfortunately,
only one of the most popular winter backcountry
recreation regions in Alaska have a daily ava-
lanche bulletin, the Chugach National Forest.
This means that many recreationists may be rec-
reating in areas without a bulletin, making these
prioritized behaviors not applicable for every trip.

3.7 Is indoor or outdoor learning environ-
ment better for learning?

AAS Level 1 courses are three days long with
each day split into morning classroom lectures,
afternoon field instruction, then evening class-
room lectures. Instructors were asked if they
found the Indoor or Outdoor environment better
for learning and why. Three survey respondents
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said Indoor was better and 17 respondents said
Outdoor.

Indoor: “The indoors provide a learning environ-
ment with less distractions and is necessary to be
sure all questions are covered where everyone
can get on the same page”

Outdoor: “The outdoors is better for learning
though the variability of snow cover/quality and
weather challenges can take away from the
learning experience greatly. The small groups
and hands on learning of the field segments bet-
ter engages the student and provides a more ef-
fective learning experience”

4. DISCUSSION

Taking Alaska Avalanche School recreational av-
alanche courses improved students’ targeted
backcountry skills and behaviors. All behaviors
and skills assessed in this study require con-
sistent use and practice to mitigate the impacts of
uncertainty and heuristics in avalanche hazard
identification and management. Respondents
practice most behaviors, which makes them safer
and more prepared backcountry recreationists.
Pre-trip behaviors and During Trip behaviors re-
lated to terrain and travel are the most improved
behaviors that had developed into a routine. Few
behaviors are still not part of respondents' trip-by-
trip routine, for example Perform Snowpack Tests
falling short with only 22% of respondents meet-
ing the routine threshold. Often, students are first
learning about snowpack tests in their Level 1
course. As other behaviors, like Check Ava-
lanche Forecast, may already be part of their rou-
tine, snowpack assessment is new, complicated,
and difficult to effectively put into practice as a
beginner backcountry recreationist.

In the AAS curriculum, there is an hour lecture
and afternoon field day that focuses on snowpack
tests and assessment skills. Snowpack tests are
taught as an important tool but one that must be
understood within the context of the weather, ter-
rain, and other conditions and information, like
the Five Red Flags.

Instructors involved in this study prioritized ava-
lanche terrain-related behaviors, like Use Travel
Techniques and Ruling Out Terrain for Day. Gen-
erally, in recreational avalanche education, ter-
rain choice and management is taught as the an-
swer to all avalanche risk management. If the
snowpack, weather, and/or the group is danger-
ous, choosing the appropriate terrain and travel
techniques is the answer to make the trip safer.
After taking the AAS Level 1 course, most re-
spondents are practicing these terrain manage-
ment behaviors every trip. Yet these behaviors
were reported as habitual for every trip for 60% -
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65% of respondents. Instructors would like to pri-
oritize that all the students nail this down. Travel
technique and terrain identification skills are hard
to effectively practice and implement after a
short, three-day course where you often are very
limited by time, weather and snowpack condi-
tions, and student travel abilities. If conservative
terrain identification and safe travel habits are the
answer to all our problems in the backcountry, we
should see these behaviors in all the students.

Additionally, while regularly practicing companion
avalanche rescue is the third highest priority be-
havior amongst instructors, only 21% of respond-
ents are practicing rescue twice or more a sea-
son. Practicing avalanche rescue may be less fun
for some than skiing with friends, though it is a
critical skill to have as muscle memory. This be-
havior happens too rarely for most respondents.
Companion avalanche rescue is an elaborate
skill that is a backcountry user's last wall of de-
fense in preventing a fatality in an avalanche in-
cident. To make rescue an automated skill re-
quires constant and regular practice. Connecting
these two critical points shows a potentially seri-
ous skill gap of less-than-ideal terrain identifica-
tion and travel skills and infrequent companion
rescue practice.

On the bright side, the post-course change in pre-
trip planning behaviors, namely Check Avalanche
Forecast and Impact of Danger Rating on Travel
Plan show that the classes set learners up for
successful trip planning that meet the instructors'
ideal standards.

As it currently stands, there is a lot of information
to be covered in the short Level 1 course. As an
introductory course, much of the information cov-
ered is new for the students and is often delivered
in challenging environments both indoor and out-
door. Curriculum developers need to know how
courses are impacting their students, consider
what learning priorities are, and adjust the educa-
tional experience as necessary to try and meet
those priorities. Instructors prioritized avalanche
terrain choice and management, risk manage-
ment skills, and companion rescue skills. This
study shows the majority of those points are not
being met in the respondent pool. Centering a
curriculum around these priorities and embodying
a less-is-more mindset could be solutions in
providing an impactful, useful, and important ed-
ucation to students.

The insights from this study can support informed
curriculum development and help instructors to
understand how their courses may be impacting
their students. Instructors and recreational
course developers need to continue to ask them-
selves, what do we need recreational users to
learn in a Level 1? What behaviors should be the
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highest priority and does this match with the im-
pacts of our courses? How much should be in the
Level 2 course instead of in the Level 1? How
much is too much for a Level 1?

5. LIMITATIONS

This entire data set relies on respondent self-re-
porting. This introduces potential limitations on
the accuracy of the data through any biases, un-
reliable memory, and individual interpretations of
the questions. The response quality is limited by
the respondent’s ability to accurately recall the
frequency of the 14 surveyed behaviors in the
backcountry in their past days in the field before
taking their course. The later season (2023-2024
and/or 2024-2025) course graduates, which ac-
count for 44% of respondents may have a more
accurate understanding of their behaviors after
taking the course, though may fall short in the ac-
curacy of remembering their pre-course behav-
iors. This is expected to be conversely true for the
56% of respondents who took their course more
recently. Surveys typically have low response
rates, so this data set may not represent well the
greater recreational backcountry community. Ad-
ditionally, with a low response rate, the students
who did respond were likely the most committed
and interested in the quality of their education.
More extensive research is necessary to gain
generalizable understanding on how avalanche
courses impact students.

6. CONCLUSIONS

This study investigated the impact of the Alaska
Avalanche School Level 1 avalanche course on
students’ behaviors in the backcountry. Through
two surveys and subsequent analysis we learned
that these courses are significantly increasing the
frequency of 13 out of 14 surveyed behaviors in
the research participants. Most behaviors met a
threshold of frequency for the behavior to be
called routine in a respondents’ backcountry trips.
Only 60-65% of students regularly practiced ter-
rain management skills / behaviors, and only 21%
of respondents practiced companion rescue up to
two times a season following their course. Stu-
dent respondents are not meeting the instructor's
instructional priorities of being well practiced in
terrain identification and travel behaviors and are
also falling short on frequency of rescue practice.
This highlights some of the major challenges in
effectively delivering the A3 learning objectives
for a Level 1 course. A three-day course in a var-
iable and challenging environment with students
who are often new to the backcountry are likely
factors why these behaviors are not matching in-
structor priorities. Critically considering the curric-
ulum, guidelines, and delivery styles of a Level 1
course is important and leaves us with questions:
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What does the Level 1 user need to know and
practice and how does that get accomplished?
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