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ABSTRACT:  A common expectation of avalanche education is that it should reduce the frequency of 
avalanche deaths. But is this expectation realistic? After all, education campaigns aimed at reducing un-
safe sex, illegal drug use, unsafe driving and other risky behaviors have met with very limited success, 
and in some cases have even worsened the problems they were intended to solve. 

This paper reviews why some health and safety campaigns are effective, why some aren’t, and what this 
means for avalanche education. A common feature of campaigns that fail is that they assume that recipi-
ents’ will react to information about the hazard, skills instruction, or advertising schemes by behaving 
more conservatively. This assumption is based on largely incorrect beliefs about how people make deci-
sions in the face of risk. In contrast, campaigns that succeed focus on risk management, and provide re-
cipients with simple tools like risk ladders and mitigation measures. Some of these elements are already 
present in avalanche education, some are emerging, and others remain to be added or modified from ex-
isting concepts. Properly implemented, the lessons of health and safety education provide an opportunity 
for avalanche education to succeed where other programs have failed.  
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1. INTRODUCTION 

In the history of American drug education, per-
haps no other program has had a better chance 
of reducing illegal drug use than the National 
Youth Anti-Drug Media Campaign. 

Launched in 1998 and funded at US$195M per 
year by Congress through the Office of National 
Drug Control Policy, the campaign was an un-
precedented effort aimed at reducing marijuana 
use among U.S. teens. For the first time, a well-
funded and well-coordinated initiative united the 
best science on drug abuse, human behavior, 
and education with state-of-the-art creative ad-
vertising and enough financial backing to ensure 
broad dissemination of the message. 

Six years into the campaign, its operations were 
impressive. The government had invested more 
than US$1B, which had been matched by over 
$1.2B in donated creative advertising and public 
service broadcast time. The campaign’s mes-
sages, carefully crafted by leading advertising 
agencies working with an expert panel on be-
havior change, appeared on television, radio, in 

newspapers, magazines, billboards, transit ads, 
movie theaters and even rental vides. Ads appeared 
on six major television networks, resulting in more 
than 300 million media impressions in more than 100 
cities nationwide. The campaign’s website accumu-
lated over 35 million hits, and each month, the cam-
paign mailed over 4 tons of printed material to par-
ents, students and educators (ONDCP, 2003). 

Even though it was extraordinarily successful in get-
ting its anti-drug message to teens in the U.S., the 
campaign had an embarrassing problem. Succes-
sive studies commissioned by the National Institute 
on Drug Abuse (the agency officially charged with 
evaluating the campaign) consistently showed that 
the campaign was having no measurable effect on 
marijuana use among teens. Moreover, the study 
found that as a result of the ads, some teens came 
to believe that marijuana use was more prevalent 
among their peers than it actually was. Particularly 
problematic were data suggesting that some teens 
were more likely to use marijuana after viewing the 
ads (Hornik and others, 2002, 2003).1 Although the 
campaign continues to be funded by Congress, criti-
cism of its effectiveness has become widespread 
(OMB, 2003). 
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The failure of the National Youth Anti-Drug Me-
dia Campaign to curb teen marijuana use is dis-
turbing for two reasons. First, the problem that 
the campaign was intended to solve continues 
unabated, despite a healthy expenditure of tax-
payer dollars. Second, and most significant for 
this study, the failure of the campaign represents 
the failure of a cherished assumption: that help-
ing people to make better choices is a simply 
matter of well-funded education and good adver-
tising. 

Unfortunately, the story of the Media Campaign 
isn’t unique. Educational programs aimed at is-
sues ranging from driver safety to AIDS preven-
tion, drunk driving to teen violence, and gun 
safety to teen pregnancy have met with very 
limited success. Quantitative evaluations of such 
programs are rare but where they exist, they 
suggest that failure of these programs is more 
common than success, and that it is not unusual 
for these efforts to worsen the very problems 
they were intended to solve. Successes do oc-
cur, but they are sporadic and isolated. And to 
make matters worse, there is no single body of 
knowledge that explains what works and what 
doesn’t when it comes to helping people make 
better decisions in the face of risk. 

All of this poses a dilemma for avalanche educa-
tors, who have far more modest resources than 
most health and safety campaigns. How does 
one teach people to make better decisions in 
avalanche terrain, when educational programs 
aimed at similar skills have been largely ineffec-
tive? 

In this paper, I review the diverse literature on 
why risk education programs fail, why some 
succeed, and how these lessons can be applied 
to avalanche education. 

2. COMPARING RISKS 

Before we can look for lessons that tell us how 
to be better avalanche educators, we have to 
know where to look. 

People face many risks in their lives, from auto 
accidents to x-rays, from avalanches to winter 
driving. Each risk has its own unique character-
istics, and people have many strategies for as-
sessing and managing these risks (see, for ex-
ample, Ropeik and Gray, 2002). In order to iden-
tify lessons for avalanche education, we need to 
look at risks that are similar to those encoun-
tered in avalanche terrain. 

Researchers have differentiated among risks in vari-
ous ways. Slovik (1987) has shown that risk percep-
tion is driven, at least in part, by how familiar we are 
with the risk and how much control we believe we 
have over it. His ideas were adopted by the National 
Research Council (1996), leading to one of the cur-
rent frameworks for assessing risk in public policy 
(Pidgeon et al., 2003; CSA, 1997:42). 

Other approaches to characterizing risk relate to the 
values, beliefs and emotions of the stakeholders 
(Rogers and Kincaid, 1981), the degree of outrage 
prompted by the risk (Sandman, 1987), pre-existing 
beliefs about the risk (Morgan et al., 2002), the 
probability of a negative outcome (Tversky and Fox, 
1995), the amount of media coverage of the risk 
(Tversky and Kahneman, 1974), and the emotional 
response (affect) elicited by the risk (Slovik et al., 
2002). 

While work on risk perception continues, one thing is 
certain: the way people make decisions in the face 
of a hazard has as much to do with their perceptions 
of the risk as it does with numerical probabilities. 

Two characteristics of avalanches help us narrow 
the search to risks that are perceived in similar 
ways. Most recreational avalanche victims choose to 
enter avalanche terrain, and in fact usually trigger 
the avalanche that buries them or members of their 
party (Tremper, 2001; McCammon 2004). In other 
words, exposure to avalanche risk is largely volun-
tary, even for recreationists with a rudimentary un-
derstanding of where avalanches occur. 

People are remarkably tolerant of risks that involve 
voluntary exposure. Starr (1969) found that subjects’ 
tolerance for voluntary risks was several orders of 
magnitude greater than for non-voluntary risks. 
Other research suggests that this difference is due 
to people’s high level of confidence in their assess-
ments of probabilities over which they have some 
control (Plous, 1993; Griffin and Tversky, 2002). 
Confidence in outcomes generally grows with con-
trol, but only to a certain point; when people believe 
they have mastery of a particular skill or knowledge 
domain, their confidence in predicted outcomes de-
creases (Ronis and Yates, 1987). Since the vast 
majority of recreationists never attain such high lev-
els of skill in avalanche assessment, most are 
probably overconfident in both their skills and their 
ability to survive an avalanche. 

In a study of backcountry skiers, Kobe and Jenkins 
(1990) found exactly this result. The skiers surveyed 
felt they were less than half as likely to be caught or 
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killed in an avalanche than the general skiing 
public. Yet statistically during this period, back-
country skiers were almost twice as likely as lift 
skiers to be caught or killed in avalanches 
(Logan and Atkins, 1996). This overconfidence 
(a factor of four) was likely the result of the de-
gree of control these backcountry skiers felt they 
had over their exposure to avalanche hazard. 

A second important characteristic of avalanche 
risk is that it is typically associated with exhila-
rating forms of recreation: high marking a steep 
slope, skiing or riding in deep powder, climbing a 
snow gully. When no avalanche occurs (the 
most probable outcome), the experience is in-
tensely positive, perhaps even further amplified 
by the rush of cheating fate or the forces of na-
ture (Lupton and Tullock, 2002). 

As with voluntary risks, people tend not to be 
very objective about risks that involve highly 
positive associations. In fact, once an intensely 
positive experience has become associated with 
a particular risk, it can be exceedingly difficult for 
the person to objectively evaluate even simple 
information about that risk (Slovik et al., 2002). 
This “insensitivity to probability” likely plays a 
role in gambling, unprotected sex, and illegal 
drug use. 

When a person’s affective response to a risk is 
highly positive (euphoria, exhilaration, delight), 
they tend to underestimate the likelihood of an 
accident or negative outcome. On the other 
hand, if their affective response is highly nega-
tive (fear, dread, horror), they tend to overesti-
mate the likelihood of an incident (Fischhoff et 
al., 1993)2. 

Table 1 delineates how risks differ by perceived 
control and affective response. Here, the hori-
zontal axis reflects the degree of affective re-
sponse, ranging from intensely negative to in-
tensely positive. The vertical axis reflects the 
risk taker’s perceived degree of control over the 
outcome, ranging from low to high. 

For recreationists, avalanche risk inhabits the 
portion of the risk spectrum where people per-
ceive a high degree of control over their expo-
sure and outcomes while experiencing highly 
positive emotions (at least in the near term). As 
we’ve seen, this results in recreationists under-
estimating their chances of being caught while 
being overconfident in their abilities to assess 
the hazard.3 This same region of the graph con-

tains risks like illegal drug use, unsafe sex, unsafe 
driving, and smoking. 

Many federal, state, and community efforts have 
been aimed squarely at risks in this category. Unfor-
tunately, these efforts show a general pattern of inef-
fectiveness and only sporadic success. If avalanche 
education is to have an impact, we must understand 
why these other programs fail. To do this, we need 
to examine the assumptions that many of them rest 
on. 

3. WHAT DOESN’T WORK 

In the United States, there is a common belief that 
problems such as teen pregnancy, illegal drug use 
and avalanche fatalities can be addressed, at least 
in part, by education. Implicit in this belief is the as-
sumption that education has the power to make 
people take fewer risks in these areas. In this sec-
tion, we’ll review four common elements of risk edu-
cation, and the evidence that linking these elements 
to behavior change. 

3.1 Information only 

In one popular view, people use illegal drugs, get 
unintentionally pregnant, contract STDs and die in 
avalanches because they simply do not understand 
the hazard. In other words, once people understand 
the physical processes and consequences of a risk, 
they will choose to avoid it. 

An example of this philosophy can be found in a 
prevalent approach to sexuality education in the na-
tion’s schools. These programs focus exclusively on 
the risks of sexual activity outside of marriage and 

Affective Response 
Control  Strong negative Strong positive 

High 

 Overestimate/ 
overconfident 

Shark attack 
Vaccination 
Tornado 

Underestimate/ 
overconfident 

Illegal drugs 
Unsafe sex 
Unsafe driving 
Avalanches 

Low 

 Overestimate/ 
underconfident 

Nuclear waste 
Terrorism 
Global warming 

Underestimate/ 
underconfident 

Gambling 
Stock market 
Sweepstakes 

Table 1. Risks in the context of control and af-
fective (emotional) response. In these two 
qualities, avalanche risks are similar to those 
shown in the box. Estimates relate to the prob-
ability of a negative outcome; confidence re-
lates to the certainty of those estimates. 
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the benefits of abstinence (HRSA, 2004). Al-
though there are motivational elements in these 
programs such as fear arousal and moral ap-
peals, the primary goal of these programs is to 
help students understand the hazards of sexual 
activity outside of marriage, in much the same 
way as an avalanche course might help students 
understand the hazards of avalanches in the 
backcountry. 

Does this approach work? Certainly, the cogni-
tive learning theory behind abstinence-only pro-
grams is sound. The programs organize and 
present information in such a way so that com-
prehension and retention are maximized (Davis 
and Davis, 1998). So, in terms of information 
recall, such programs are likely to be successful. 

In terms of behavior change, however, there is 
very little evidence that abstinence-only pro-
grams, and information-only sexuality programs 
in general, are effective in reducing pregnancy 
or STD transmission rates among teens (Kirby, 
2001: AMA, 2000; Bearman, 2004). This result 
is not new; it echoes historical failures of histori-
cal information-only sexuality programs aimed at 
changing behavior in teens (Moran, 2002). 

Beyond the realm of sexuality education, other 
programs aimed at changing behavior with in-
formation alone also have a poor track record. 
Information-only campaigns have failed to re-
duce illegal drug use  (Glynn et al., 1983), auto-
mobile accidents (Lonero and Clinton, 1998), 
child firearm deaths (Hardy, 2002), HIV/AIDS 
transmission (Holtgrave et al., 1995), youth vio-
lence (Satcher, 2001), and smoking (Slovic, 
2001). 

In short, if the goal of avalanche education is to 
reduce avalanche deaths by changing the way 
people behave in avalanche terrain, information-
only approaches seem unlikely to be successful. 

3.2 Information and skills 

Close on the heels of the belief that information 
can change behavior is the assumption that 
people take drugs or die in avalanches because 
they lack a particular skill set. In other words, if 
we want to decrease the avalanche accident 
rate, is it enough to simply focus on skills like 
route finding, stability evaluation and beacon 
recovery? 

A similar question was asked by researchers in 
a study on driver training conducted in DeKalb 

County, Georgia. Roughly 16,000 driver-trainees 
were randomly assigned to three different training 
conditions. One group went through the Safe Per-
formance Curriculum, a program developed by the 
National Highway Traffic Safety Administration and 
considered to be one of the most advanced and 
comprehensive driver training programs in the U.S. 
This program placed a heavy emphasis on skills de-
velopment, and involved (along with classroom train-
ing) about 40 hours of skills instruction involving 
simulators, range driving, emergency maneuver 
practice and night driving. A second group went 
through a program that taught the minimum skills 
needed to pass the state driver’s test. A third group 
received no formal driver’s training, usually being 
taught by parents or through private driving schools. 

The four-year study showed that the group receiving 
state-of-the-art skills training had a significantly 
higher accident rate than the other two groups, 
whose accident rate was statically the same (Lund et 
al., 1986). Canadian researcher Gerald Wilde (2001) 
explains such results by suggesting that learners 
perceived their new skills as lowering their probabil-
ity of crashing, and so took more risks in traffic (a 
principle known as risk homeostasis). Whatever the 
mechanism, skills instruction in this study did not 
decrease the accident rate, nor did it increase safe 
behavior among these drivers. 

The DeKalb study was not alone in its conclusions. 
More recent investigations have shown that driving 
skills training in high school training does not, in fact, 
produce safer drivers (Vernick et al., 1999). And in a 
broad survey of the research on driver’s education, 
Lonero and Clinton conclude: “As traditionally de-
fined, motorcycle rider training and advanced driver 
training suffer from the fact that increased skill does 
not automatically lead to safer driving. Indeed, in-
creasing skill may lead to more crashes.” (1998:57). 

Similar patterns appear in avalanche accidents 
among recreationists trained under the traditional 
information/skills paradigm. Although exact accident 
rates for these recreationists are unknown, we do 
know that between one-third and one-half of all ava-
lanche victims had formal avalanche training prior to 
their accident (McCammon, 2000: 2004). This re-
markably high proportion might be partially explained 
by the fact that trained recreationists spend more 
time in avalanche terrain than those without training. 
But it does not explain why trained recreationists 
typically die under conditions that any novice would 
recognize as dangerous (McCammon, 2004). Nor 
does it explain why avalanche professionals, who 
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spend vastly more time in avalanche terrain than 
recreationists, are buried much less frequently 
than trained recreationists (Atkins and McCam-
mon, 2004). 

Such evidence does not support the conclusion 
that avalanche training reduces risk-taking be-
havior in avalanche terrain. Teaching snow sci-
ence and avalanche skills alone then, does not 
appear sufficient to reduce avalanche accidents. 
To understand why, we need to look deeper into 
the underlying assumptions about how people 
use information and skills when interacting with 
hazards. 

3.3 Rational choice 

One of the unspoken norms of our society is that 
people should act more or less rationally. It 
doesn’t seem like a lot to ask. When faced with 
an opportunity to take illegal drugs for instance, 
or drive recklessly or cross an avalanche slope, 
it’s nice to believe that people will balance the 
and risks of their actions against the benefits 
and do what is in their or society’s best inter-
ests.. 

When rationality is defined in such concise eco-
nomic terms, it’s a tempting standard against 
which to measure all human decisions and be-
havior. This standard lies at the heart of many 
theories of risk communication, such as the 
highly influential Health Belief Model and the 
Theory of Reasoned Action (Witte et al., 2001). 
For many, the goal of health and safety educa-
tion is to eliminate biases and emotions that im-
pede rational, objective reasoning.4 

But deliberative, rational risk management tends 
to be tedious and cognitively demanding. Be-
sides, who has time to deliberate over the hun-
dreds of small but complex risks they face each 
day? There’s no doubt that we can deal with 
some risks rationally, but it’s unrealistic to as-
sume that we should deal with all risks in this 
way.5 Researchers now believe that much of our 
risk management is accomplished by using heu-
ristic reasoning and expertise, two largely un-
conscious processes that are fast, effortless and 
usually accurate (Klein, 1998; Gigerenzer et al., 
1999; Montgomery et al., 2004). 

Figure 1 shows why deliberative risk manage-
ment is so difficult, if not impossible, to achieve 
in routine decisions. The vast majority of our 
thoughts, learning and decision making takes 
place below the level of consciousness. Cogni-

tive scientists estimate that as much as 95% of our 
metal processing is unconscious, as vast amounts of 
sensory and mental data are sorted, processed, 
saved or discarded (Zaltman, 2003). Thankfully, we 
are conscious only of a small portion of all this. 

Information-only, skills-based risk education gener-
ally targets the rational, conscious parts of our 
minds. Information-only risk education requires nov-
ices to consciously sift through and prioritize a good 
deal of data, a typically slow and laborious process. 
When time is short or there are distractions, rational 
deliberation about a risk is easily discarded in favor 
of unconscious processes which, while less accu-
rate, are faster and easier. And, when the informa-
tion-only approach yields ambiguous results (a 
common complaint among avalanche students), the 
transition to unconscious processes is even further 
facilitated. There is good evidence that this is pre-
cisely what happens in most recreational avalanche 
accidents (McCammon, 2004). 

So if much of our learning and risk management 
takes place unconsciously, why not teach directly to 
the unconscious mind? 

3.4 Advertising 

Advertising targets those unconscious processes 
that take over when we are tired, hungry, or eager to 
get fresh tracks. An entire school of thought about 
health and safety education, known as social mar-
keting, is based on the perceived power of advertis-
ing (Whitte et al., 2001). And there is a long history 
of belief in the power of tinkering with people’s un-
conscious minds to produce desired actions (Prat-
kanis and Aronson, 2000). 

 
Figure 1. The vast majority of our cognition, learning 
and routine risk management takes place below the 
conscious level. When rational processes fail to pro-
vide quick and easy risk management, unconscious 
processes are ready to take over. 
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But is advertising really such a powerful agent 
for changing risky behavior? The National Youth 
Anti-Drug Media Campaign believed it was, yet 
the program failed. And, despite the contempo-
rary marketing rituals of focus groups and test 
marketing, eighty percent of new products and 
services fail in their first six months (Drucker, 
2001). 

Despite its prevalence in modern culture, the 
exact mechanics of how advertising influences 
behavior remain poorly understood. The basic 
principles are well-known and there is plenty of 
research in social and consumer psychology 
that explains laboratory results (see, for exam-
ple, Cialdini, 2001). But implementing effective 
risk education campaigns in the dynamic context 
of modern culture remains as much an art as a 
science (Clay, 2002). For the avalanche educa-
tor, there are few ready-made tools available for 
designing effective classes based on advertis-
ing, save for those of fear arousal and moral 
appeal (Witte et al., 2001). 

So, if information-only programs, skills-based 
training, and advertising are, by themselves, 
unlikely to address avalanche accidents rates, 
what is likely to work? 

4. WHAT WORKS 

Not all education programs aimed at high-affect, 
high-control risks like avalanches have failed. 
Successes are rare, but programs that succeed 
typically have similarities among them. 

4.1 Goals 

One of the common features of successful risk 
education programs is that they have precise, 
clearly-stated goals (Montoya et al., 2003, NIH, 
2002; Kirby, 2001; Lonero and Clinton, 1998). 
While on the surface this would seem obvious, 
the act of specifying a goal for a program, 
whether it is drug campaign or an avalanche 
course, forces its designers to make deliberate 
choices about the methods to be used in the 
program. 

Figure 2 shows one way to view the range of 
objectives for a safety campaign aimed at high-
control, high-affect risks. If the goal of the cam-
paign is to reduce the incident rate by defining 
how people should behave (i.e. avoid illegal 
drugs or potentially dangerous avalanche 
slopes), then it falls towards the left portion of 
Figure 2. Because much of our behavior arises 

from unconscious processes, this program will re-
quire methods that target unconscious learning and 
cognition. Such methods are available, but they are 
not well understood (as illustrated by failure of the 
Youth Media Campaign), require significant re-
sources, and pose a number of ethical challenges 
(Aronson, 1999). 

In contrast, programs that aim to change perceptions 
(right side of Figure 2) can be more oriented towards 
conscious cognitive processes, and are generally 
easier to implement. In this case, perception not only 
relates to the students’ perception of the hazard, but 
how students see themselves interacting with the 
hazard in a practical way. Two aspects of this inter-
action are risk assessment and risk reduction. 

4.2 Risk assessment ladders 

One of the cornerstones of modern risk communica-
tion is the risk ladder. These devices, often depicted 
as a three- or five-level graphic, communicate how 
likely it is that a hazard or event will occur. Examples 
include terrorism alerts, severe weather warnings 
and of course the avalanche danger scale. Risk lad-
ders are typically welcomed by the public, and they 
provide a simple guide to how much risk is posed by 
a particular set of circumstances (Tobin and Montz, 
1997).6 An important consequence of risk ladders is 
that people tend to pay much more attention to the 
relative position of a particular rating than to its cor-
responding numerical probability (Sandman et al., 
1994). 

Risk ladders appear frequently in successful health 
and safety campaigns, usually as a list of risk factors 
or unsafe behaviors (NIH, 2002: Advocates for 
Youth, 2003). These ladders allow people to assess 
the relative risk posed by a particular set of circum-
stances, and help them determine whether that level 
of exposure is appropriate to them. 

An important feature of risk ladders is that they en-
code expert or statistical knowledge of the hazard 
into a simple tool for risk assessment in a particular 

 
Figure 2. Goal spectrum for risk education. Programs 
aimed at behavior change (a) must target unconscious 
cognition (difficult), whereas programs aimed at per-
ception change (b) can target conscious cognition 
(easier). 
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situation. A person using a risk ladder is not bur-
dened with the tedious task of estimating the 
level of risk from raw data, a process most 
commonly advocated by information-only educa-
tion programs. Instead, a user simply relies on a 
number of simple cues that indicate their posi-
tion on the risk ladder. The process is not im-
mune from the unconscious biases described in 
Section 3.3, but it is much less vulnerable to 
them because it places fewer demands on con-
scious rational processes.  

To be an effective risk assessment tool, the 
rungs of risk ladders must correlate closely with 
the actual degree of hazard. For broad assess-
ments (like weather alerts or avalanche warn-
ings) the rating derives primarily from expert 
opinions. But for situational assessments (that 
are specific to one person or group and may 
change by the hour or minute), ratings typically 
derive from statistical correlations between risk 
factors and negative outcomes. 

Fortunately, such statistical information exists for 
avalanche accidents and has already been in-
corporated into various risk ladders for recrea-
tionists. Examples include the NivoTest, Reduc-
tion Method, SnowCard and Stop-or-Go Meth-
ods currently used in Europe. Other, more sim-
ple cue-based methods also show promise (see 
McCammon and Hägeli, 2004 for a review). 

But simply being able to assess the risk isn’t 
enough. A second key element for personal risk 
management is the ability to lessen, or mitigate, 
the hazard. 

4.3 Simple mitigation measures 

One of the primary features of sex education 
programs that prevent teen pregnancy and STD 
transmission is a discussion of contraception 
(AMA,1999; Kirby, 2001). Moral discussions 
aside, when students understand which precau-
tionary measures will reduce the risks of sexual 
activity, they appear to make less risky choices. 
In contrast to attempting to change behavior, 
these programs attempt to change students’ 
perception of what they can do to reduce the 
hazard besides avoid it. 

Traditionally, avalanche education has done a 
pretty good job of teaching risk mitigation skills 
(as described in Section 3.2). Precautions like 
carrying rescue equipment, not traveling alone, 
and exposing one person at a time are standard 
recommendations. But to be fully useful as tools 

for risk management in avalanche terrain, recrea-
tionists must understand what amount of risk reduc-
tion these practices represents. The alternative is 
placing too much (or too little) faith in these precau-
tions. 

Fortunately, recent investigations have begun to ex-
plore risk reduction values for traditional safety 
measures in avalanche terrain (Tschiriky et al., 
2000; Brugger and Falk, 2004; McCammon and 
Hägeli, 2004). The more robust these risk reduction 
estimates become, the more accurate the risk man-
agement decisions of recreationists will be. 

SUMMARY AND CONCLUSIONS 

The risks we encounter in avalanche terrain have 
two characteristics that distinguish them from many 
of the other risks in our lives: 1) we have a great 
deal of control over our exposure to avalanches, and 
2) if all goes well, our exposure is typically associ-
ated with highly positive affective experiences. 

Risks having similar qualities include illegal drug 
use, unsafe sex, and fast driving. Unfortunately, 
educational programs aimed at reducing the impact 
of these risks have had very limited success. As 
avalanche educators, what lessons can we take 
away from the many failures and few successes in 
these programs? 

First, it seems unreasonable to assume that rela-
tively short (2–3 day) traditional avalanche courses 
will change the behavior of winter recreationists 
enough to substantially reduce accident rates in the 
near term. We’ve seen that behavior change is 
unlikely to result from teaching information, skills, or 
rational decision strategies. Thus, avalanche 
courses that cover avalanche science along with 
travel and rescue skills may accomplish many 
things, but a reduction in the accident rate is unlikely 
to be one of them. 

A far more realistic objective is to alter students’ per-
ception of the way they manage avalanche hazards. 
A practical way to do this is by giving them risk met-
rics and simple mitigation measures. 

Risk metrics, in the form of quantitative risk ladders, 
already exist for recreationists in Europe, and there 
are current efforts to develop similar tools for North 
America. The power of these tools lies in their ability 
to make on-the-spot risk assessments. Such as-
sessments will not be perfect, but they will be sub-
stantially better than the decisions that recreation-
ists, even those with training, seem to be currently 
making in avalanche terrain.  
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Avalanche education already does a good job of 
training students in mitigation measures. As 
more studies emerge that quantify the actual risk 
reduction posed by these measures, these will 
become more effective tools for risk manage-
ment. 

In future avalanche courses, instructors may 
well have a choice between two paths: 

In the first, novices will learn concepts and skills 
that are scientifically accurate but difficult for 
them to apply. Their decision making, when 
done properly, will consist of tediously sorting 
through large amounts of snowpack, terrain and 
weather information that they only vaguely know 
how to prioritize, only to arrive at an ambiguous 
answer. Most of them will quickly tire of this ap-
proach and will instead make their choices 
based on unconscious biases or unfounded in-
tuition. They will use their avalanche knowledge 
more often to justify their decisions than to arrive 
at them. They will travel for many seasons in 
avalanche terrain using this strategy, believing 
that their decision making is sound. When they 
are finally caught, and perhaps killed, it will be 
under avalanche conditions so obvious that a 
novice would have recognized them. Snow sci-
ence will advance, changing the information 
taught in avalanche courses. But the circum-
stances of accidents will remain the same, re-
peating themselves over and over again, year 
after year. 

In the second path, students will be taught how 
to rate their exposure to avalanche hazard using 
a simple numerical decision tool. The tool will be 
easy to learn and easy to use. It will not predict 
all possible avalanche conditions, just the 95% 
or so that happen under obvious conditions. 
Students will also learn how much their risk is 
reduced by wearing a beacon, traveling one at a 
time, and not skiing alone. Using these tools, 
their decisions in avalanche terrain will be rela-
tively quick, and their decision tools will show 
them when their decisions are influenced by un-
conscious biases. When accidents do occur, 
they will be under unusual conditions, or when 
individuals knowingly choose to accept high lev-
els of risk. Over time, these accidents will be 
reflected in the statistics, and new decision tools 
will emerge. Most importantly, accident victims 
will no longer die in vain; the lessons of their 
deaths will be passed on to the next generation 
of mountain travelers. 

This paper has presented evidence that elements of 
the first path have been present in traditional ava-
lanche education. Elements of the second path are 
emerging, driven by recreationists who want better 
decision tools and by designers who want to reduce 
avalanche deaths. 

As in drug education, sexuality education and other 
programs, the intentions on both sides are good. But 
the question remains: how effective do we, as ava-
lanche instructors, want our instruction to be? 
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ENDNOTES 
1  Three other studies conducted over approximately the 

same period showed differing trends in teen marijuana 
use, but these were generally not statistically significant. 
Hornik et al. (2003) discuss the various findings. 

2  It is likely that the affect heuristic precedes the well-
known availability heuristic (Tverysky and Kahneman, 
1974). In other words, because people’s attention is 
easily captured by stories with highly negative affective 
elements, the media report these stories more often, 
creating the impression that such events happen more 
frequently than they actually do. 

3  This conclusion is consistent with what avalanche edu-
cators and accident investigators have observed for 
years, that avalanche victims greatly underestimate 
hazards and overestimate their skills (see Tremper, 
2001, or Fredston and Fesler, 1994). This conclusion is 
also consistent with the findings of Kobe and Jenkins 
(1990) in their study of backcountry skiers. 

4  In John Searle’s excellent book Rationality in Action 
(2001, MIT Press), he deconstructs six assumptions of 
classical rationality and shows why true objectivity is ac-
tually impractical for most decision-making. 

5  In the past, risky decisions were viewed as rational or 
irrational – we now know that this is an oversimplifica-
tion of how the mind works. See Damasio (1994) for an 
enlightening discussion. 

6  An important caveat to risk ladders is that they must be 
credible, that is they must correlate reliably with the ac-
tual level of risk. 
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