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Dear Frank Techel, dear editor,

We are immensely grateful for your expertise, time and constructive feedback, which we have used to improve
the structure and clarity of the manuscript.

Please find below our reply to your comments.

Overview of revisions:

Here we provide a brief overview of the major revisions made to the manuscript based on the reviewers’
comments.

1.  We changed the title and included the word ‘case study’ to address more clearly the characteristics of
our study.

2. We reduced the focus on key learning moments (e.g. removed in title, provided simple definition incl.
examples).

3. We restructured and rewrote the introduction, methods, findings and discussion section to improve
structure and clarity.

4. Suggested literature was included in the discussion section. Thank you!

5. To make the language more inclusive of the general backcountry population we changed ‘safe to ski’
assessment to ‘safe to descend’.

6. We have prepared a revised draft, which you will find in the folder ‘Revision Draft SafeToDescend’ at
the following location: https://osf.io/26x5z/?view_only=02d73beecc9a404bb79f3588b80f5469

7. Line numbers refer to the revised version.

Point-by-point response:
Below we address each comment raised individually.

Reviewer comments are marked in bold font, our replies in regular font.

General remarks

Size of the data set: The study relies on a very small data set (N <10), which significantly affects the
robustness and generalizability of the findings. Given that the study relies on findings from a single
avalanche course, the study is more appropriately characterized as a case study, rather than one allowing
for broad interpretations.

-L1-2: We changed the title to address the character of the study being a ‘case study’. The new title is: ‘Safe to
descend? Assessing avalanche course participants’ applied understanding of snowpack stability: A case study’

The small sample size is a key limitation that currently is only briefly mentioned (line (L) 573). Please
discuss this limitation more thoroughly.

We address the limitation of a small study throughout the discussion (e.g. L559f). We would though like to draw
attention that our results are not based on a single test but multiple assessments of the same participants, all
converging to the same result. Small N but repeated measurements can have more power than cross-sectional
studies (large N, single measurement). See https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6701714/



https://osf.io/26x5z/?view_only=02d73beecc9a404bb79f3588b80f5469
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6701714/

Given our effect size (Cohen’s d of 1.92 for safe to descend score baseline vs post module 4) we achieved a
power of .9996, or would only have needed n=4 (G power 3.1). Indeed, we had at least a power of .8 for any
effect size d > or = 1. This is the case for four of our outcome variables and some of the time periods compared
(see Table 2).

To bolster your findings, compare them with results from similar studies. While I am not familiar with
this research area and cannot suggest specific literature, a quick search revealed at least one relevant
study presented at an ISSW, which could support some of your results (Pfeiffer and Foley, 2006). In my
view, comparing your findings with those from similar studies should be the first step in the discussion,
before delving into the implications of your results.

Great point. Thank you for the suggestion. L424ff: We added a comparison of our findings with two other

studies in the discussion and clarified where our study agrees/diverges.

The title of the manuscript suggests that the impact of key learning moments (KL.M) on learning
outcomes is the primary focus of the study. While the theoretical idea behind KLM is introduced in Sect.
1.3, detailed information about the KLLM provided by respondents are not included in the manuscript
(L246-249), leaving it unclear what they typically are and how they relate to snowpack stability. Instead,
the reader is referred to another paper (currently under review), which I had to read to understand better
what KLLM are, at least through examples. The analysis exclusively analyzes the number of KLM, but
without a clear explanation or examples of what these KLM were and how they relate to learning

outcomes or the question, "Why is it safe to ski this slope?", thus limiting the significance of this analysis.

Please reconsider whether KLLM should be prominently featured in the title, or, preferably, provide
significantly more information to the reader. If KLM were categorized according to a specific annotation

scheme, I suggest including that information in the manuscript as well.

-L1-2: We changed the title, removed the focus of key learning moments, clarified main objective of the study.
The new title is: ‘Safe to descend? Assessing avalanche course participants’ applied understanding of snowpack
stability: A case study’

A simplified explanation of key learning moments, including examples is given in the revised introduction.
We’ve attempted to clarify their connection to experiential learning and the role KLMs play in our study
(subjective experience of learning vs objective measurements of skills). See e.g. L133-153

-Section 2.2.1: We clarified how we analyzed and categorized key learning moments (according to avalanche
triangle dimensions).

Despite the small data set, the Results section was challenging to follow due to the way data and methods
were presented, making it difficult to locate relevant information. Please refer to my specific comments and

recommendations below to make these sections more reader-friendly.
We incorporated your suggested changes. Please see detailed replies below.

Reading the study made me wonder: why does the study focus exclusively on learning outcomes related to
snowpack dynamics/stability, and not on important topics related, for instance, to tour planning (beside snow
and weather information), terrain choices, group dynamics, and rescue? Are these considered less

important? For instance, there is the saying: "If uncertainty or the snowpack is the problem, terrain is the


https://sites.google.com/avtraining.org/aiare-2-online/uncertainty-source-terrain

solution." (website) - Please explain to the reader why the focus of this study (or the courses?) was on

snowpack dynamics.

L56ft: An explanation on the importance of snowpack stability and being able to assess it was included in the
introduction. Note that becoming better at assessing snowpack stability for being able to know when it was safe
enough to enter avalanche terrain was the expressed learning goal of the participants (8 out of 10) (L359-3363).
This is measured by the AviLog. We do report tour planning. Since the group setting is artificial (not self-chosen

touring partners) we did not report on group dynamics, but discuss our findings in light of the human factor.

And a rather general comment: The Introduction, and particularly the Discussion, seem rather lengthy. As
most of what is introduced and explained is far away from my research expertise, I just wonder whether

these could be more focused on the main points relevant to the study.

We substantially restructured and rewrote the introduction to make clear the focus of the study; the connection

between experience of learning/experiential learning and objectively measuring snowpack assessment skills.

Both introduction and discussion got cut on less relevant aspects, but we kept and or expanded on important
concepts. For the introduction we have restructured it so that we provide a paragraph on how learning is measured.
For the discussion, we stress more the challenges of teaching snowpack stability and stress the strength and

limitations of our study.

Title

As mentioned before, if the key learning moments aren’t explained and analyzed with greater depth, they
should probably not be as prominent in the title. Consider mentioning that this is a ’case-study’, in the
title.

We changed the title to accommodate the suggestion. Please see above.
Introduction

In its present structure, the reader has to read to L142-146 and L171-179 to learn about the research
objective. Consider moving 1.142-146 (aims of the study) to the end of the introductory part after L60.

To improve clarity we restructured the introduction. The ‘aim of the study’ now has its own section. A brief
version of why we did the study is stated in L80-81. The aim and hypotheses can be found in L154ff

Sections 1.1 to 1.2 provide an extensive literature review on learning. While Sect. 1.3 is clearly relevant for
understanding KLLM, I feel that parts of Sect.s 1.1 and 1.2 could be more focused on what is relevant for
the study.

We restructured these sections and provided a single section (LL82ff) on what learning is, how to measure it,
and why subjective experience of learning and its relation to objectively measuring learning outcomes is of

interest in this study. We included a more coherent definition of KLMs and some examples.

Do you on purpose refer to snowpack dynamics rather than snowpack stability? Or are both relevant?

Consider briefly introducing these concepts and why both may be important to teach.


https://sites.google.com/avtraining.org/aiare-2-online/uncertainty-source-terrain

L56-81: We added a section on snowpack stability and why it is important.
We also added an extended section (2.1.2) on how snow cover analysis was taught during the course, including a

new Figure | summarizing it.

Methods

When reading the Results section, I struggled to easily find the respective information on course
modules, when surveys were conducted, which questions were asked, what the possible answer options
were, and how answers and answer options were analyzed or grouped. Please make this section much
more reader-friendly including the following (but possibly other elements).

(1) A figure, probably a time line, which depicts
- the course modules and the respective labels used in the manuscript,

- when surveys were conducted,

- how many respondents participated in each survey and how many participated in each
module,

- the five data sets, which you obtained - and the three, which were analyzed in this study
(L233-237),

Great suggestion. We included a new figure and a table. Figure 2 shows a timeline of the modules, participants
and when the AviLog was filled out (objective measure of snowpack assessment skills). Table 1 is an overview
of data collected in each module.

Maybe this doesn’t all fit into the same figure.

(2) A table, here or in the Appendix, including
— the survey questions (and maybe a column with an overarching label?) - For instance, in the Results

competence and confidence are analyzed. Firstly, I struggled finding information on how these were
addressed. Secondly, in Sect. 2.2.1, I found it difficult to know which question aimed at answering these

points.

— the respective answer options (i.e., open text answer) or type of response (i.e., Likert scale)
— (possibly) the respective number of respondents - if that differed between questions,

— possibly the mode of analysis - i.e., text interpretation/annotation by researchers, calculation of median,
modeling of scores, ...

Summarizing this information in figures and/or tables will assist understanding the Results section.

We have provided the requested details in the method section. The survey items have been made available
already, please see https://osf.io/26x5z/?view_only=02d73beecc9a404bb79{3588b8015469

The answer options are stated in the respective sections, e.g. L302ff for self-rated confidence and self-rated
comptency (Likert scales), L304{f for the acquired competence, challenges and requested support (text
answers). All text answers were scored by the researchers. Calculations are now also reported in more detail,
e.g. L292ff


https://osf.io/26x5z/?view_only=02d73beecc9a404bb79f3588b80f5469

Results

An overall remark, though this is my personal perspective on presenting results accessibly: Consider
moving more of the results in tables and figures. In the text, I suggest summarizing the results and

highlighting particularly important findings with reference to tables and figures.

Given the small data set and the varying metrics used for different questions (number of participants,
proportions correct, proportions not understood, Likert scale, safe-to-ski score), I suggest using simple
descriptive measures like median or modal values to describe the findings complementing the modeled
values. Presenting these results in a table may make them easier to interpret. Medians could also be

shown in the violin plots.

L.288-293: Consider moving this information to a table or a barplot rather than listing proportions for
each class individ-

L.288-293: Consider moving this information to a table or a barplot rather than listing proportions for
each class individually in the text.

We agree with your suggestion. We now provide a new table (Table 2) summarising the descriptives for the
three time points and the statistics of the paired tests. We have chosen paired t-tests and adjusted the significance
level of the p-value, as we feel for this audience this enhances readability of the statistical results.

L294-305: Again, these results could probably be visualized using a barplot making it easier to grasp

observed changes from one module to the next.
L346-365: Consider presenting these results in a table. Maybe association plots would be a way to visualize
these relationships too? website

We have considered tables and figures for illustrating the goals stated by participants, however, with 9 possible
goals and multiple answers, 10 participants, and three time points (baseline, module 4, year later), the
frequencies are often 0 or 1 for the 9! (36,2880) combinations, that we kept the text of stating the important
information. In our case this is that only 2 / 3 indicate snow and avalanche observation as goal of the trip. The
same participants did also state e.g. skiing. We have clarified this in the result section. Please see L364ff

Technical comments

To ease readability, consider using hyphens when three nouns are used in a row throughout the manuscript.

We considered this, however, after reducing the description of KLLMs we found that this is not any longer
necessary.

L60: Reading this statement regarding the relevance of what is being taught in avalanche courses from
Landrge et al. (2020), I wonder: how did you ascertain that what was being taught was relevant?

We have reformulated it. The course follows the Norwegian NF standard. It is a separate paper or papers to
address the question whether what is taught is relevant. Our paper may contribute to this discussion but cannot
definitely answer it.

L91: Should the three authors listed be known? Either rephrase or provide references to their works.

We removed the reference to these authors as they may not be known in all research fields.


https://www.dataanalytics.org.uk/association-plots-in-r/

L122 and 136: Why are Key Memorable Events, Dislocatory Moments, and Key Learning Moments written

in capital letters?
This has been changed in the new version of the manuscript.

L185-188 Provide a reference to these tests, as for instance to the operational guidelines. Alternatively, as

they don’t seem central to the manuscript, consider shortening the list of tests.
We have provided references. See L225-229

L267-275: How did you address participants mentioning other reasons for why it was safe to ski? For
instance, reasons such as "the slope being small," "skiing one at a time," or "a run-out without any
terrain traps" could all be relevant factors that are not related to the snowpack. Wouldn’t excluding such
reasons potentially obscure the fact that participants made more informed decisions after the season-long

course as well?

This was covered in other question items, so participants knew that this item was asking about snow stability.

See section 2.2.3
L.265/269: Out of curiosity: how often did the two raters initially disagree?

12 out of 28 times by 0.5 points. See section 2.2.3 where we added this information, including how raters
reached agreement.

L279: The (c) should probably be a (d)?
That is correct, thank you!

L279: Provide more explanation to the linear mixed models (LMM) and tests. For instance, a brief

explanation why LMM is appropriate. Provide a reference to the R-package used for LMM calculation.

We have chosen to report t-tests and adjusted the p-value. These tests correspond to follow up tests from a repeated

measurement with three time-points. The main results do not change if we use LLMs.
L.280-283: It is unclear how you analyzed this? Did you also use LMM?
In the new version we have specified that we used t-tests for all comparisons.

Section 2.3: Specify the significance level you used when describing results as statistically significant in the
Results section.

Thank you, we have included this, see L399

L286: I believe that R Studio is just the interface software allowing you to interact with R. Consider citing

the R version used for analysis instead.

Analysis was done in R Statistical Software (v4.3; R Core Team 2023). This was added to the manuscript.

L297: What is "safe enough"? Isn’t that related to the individual’s personal risk perception and
acceptance?



We did not find the formulation at that line in the original manuscript. We revised the text. In the new manuscript
‘safe enough’ still appears (e.g. L155), but refers to Landre’s PhD project and reasoning that one must be able to
provide relevant reasons, grounded in snowpack stability assessment.

Figure 1: Please describe the sub-figures in the caption according to their appearance in the figure. Please

name subfigures (a) to (e). This will also allow to refer the reader to sub-figures in the text.
We refer now to the separate panels in the text.

Figure 1: It seems unusal to mix a figure and a table in a figure. Check with journal guidelines though I

suggest to provide the inserted table as a separate table.

Thanks for pointing this out. We have not found any detailed information and will change this if requested by the

editor / journal.

Figure 2: Why does the violin plot in B show values of 0.25 and 0.75? According to the annotation scheme,

only values of 0, 0.5, and 1 are possible.

The violin plot is the distribution for all 10 (8) participants, each individual participant has (shown as dot, jittered
for visibility) either 0, 0.5 or 1 but the mean (across all participants) can be .25 or .75. All plotted dots are 0, 0.5
or 1. There is no dot at .25 or .75.

L313: Please provide a more detailed explanation of what an effect size of 0.21 signifies. Additionally, it
would be helpful to clarify which effect size metric you used. As far as I am aware, journal guidelines
typically require writing "'0.21" instead of ".21".

APA journals require to omit the leading 0. We will change it if the journal requests it.

We used the convention of Cramer’s V for df=4 larger than .15 as medium, and larger than .25 as large effect
size.

L329-334: The abbreviation M hasn’t been introduced before. Initially, I thought it means median, until 1

realised that it probably stands for module. - Please introduce all abbreviations clearly when first used.

We have rewritten this section and this is no longer used, table 2 replaced this information. The M stood for

mean.

L329-334: What are the values after the M, for instance on L.334 it says Mbascline=—0.19. - How can a
proportion correct have negative values? If these are values obtained from the model, clearly say so.

We have rewritten this section. The —.19 was a typo. Thanks for catching it.

L335-339: You present findings for competence? What about confidence? Were these two correlated?

We now report in Table 2 self-rated competency and self-rated confidence. Yes, self-rated competency and
confidence were positively correlated. We report this now.

L.346/354: Both paragraphs start with '""We next investigated..." - is the order of investigation relevant?

Consider rephrasing.

This section got rewritten.



L365: Did you analyze the kind of challenges? Or their number? If the first is the case, how did you do
this?

Thank you, we now refer to the number of challenges within the snow and terrain domain.

Figure 3: what are average key learning moments? Doesn’t this plot show the number of KLM per
participant? How can a participant have 1.5 KLM? Or is this due to the jittering in the plot? Please
explain that you are showing mean and confidence intervals (derived from LMM, I presume?). - Overall,

I really struggle to interpret this plot. Consider to visualize these results using different ways.

Thank you. As described in the method section, we collated the snow and terrain domain, and collated over 3
modules (six days). To compare it, we used the average (corresponds to the average KLMs per day). As such, a
participant can have 1.5 KLMs (per day) if they had for example 6 KLMS for snow and 3 for terrain during
module 2, 3 and 4 (1.5=9/6). this allowed to compare the KLMS at baseline (one day) with the KLMSs

experiences post module 4 (six days).

L.555-556: The reference to Green et al. (2022) appears to be misspelled. Elsewhere in the text and in the
bibliographyj, it is listed as Greene et al. (2022).

Thanks for catching that. Fixed!

L593: I suggest removing "for you" as this seems to imply that backcountry recreationalists is a typical

audience reading this publication (which I doubt).
Good point. Removed ‘for you’.
L610: I suggest removing "A lot!"

Agree. Removed.

Conclusion:

Dear Frank Techel, we highly appreciate the expertise, time and effort you put into providing constructive
feedback. We believe that by addressing your concerns the manuscript has been improved considerably, both in
structure, clarity and readability.

We hope that the revisions meet your expectations and concerns.
Kind regards,
Tim Dassler, Richard Fjellaksel and Gerit Pfuhl



