Response to Reviewers Document for Bernhardt et al. JoVE61296
Changes to be made by the Author(s):
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. The JoVE editor will not copy-edit your manuscript and any errors in the submitted revision may be present in the published version.
We have carefully proofread the manuscript to ensure it is free of spelling and grammar issues.
2. Unfortunately, there are a few sections of the manuscript that show overlap with previously published work. Though there may be a limited number of ways to describe a technique, please use original language throughout the manuscript. Please see lines: 30-46
A new abstract has been written to deal with this concern.
3. Figure 3 can be removed and the Oculus system can be cited in the Table of Materials instead.
Figure 3 has been removed as advised and the Oculus system is already included in the Table of Materials, so that remains unchanged.
4. Are all the files needed for the game provided or the details provided to obtain/download the files?
A GitHub repository has been created to provide access to the necessary script files, with URL added to Table 1.
5. Is the filming of the survey (Step 2) required?
We prefer to briefly film dissemination of the survey in order to demonstrate how we applied the VR simulation developed. However, if the filming seems to be running too long, we can remove this portion from the script. 
6. Figure 8 can be revised for better presentation.
This figure has been changed to a table to allow for better presentation.
Reviewer #1:
Manuscript Summary:
It is an interesting application for VR in rip current simulation use case. I think the application will be useful for educational purposed and awareness for the topic. I have minor suggestion to improve the structure of the paper.
Thank you!
Major Concerns:
None
Minor Concerns:
-More supporting references can be added on VR and its use in environmental context.
An additional relevant citation has been added to the VR discussion in the Introduction section.
-Discussions section can be divided into 2 sections to share the "Results and Discussions" and "Conclusion" of the study.
We have followed the JoVE formatting guidelines to construct the manuscript in this way.
-Project files and assets can be shared on an open code repository to replicate the study along the procedure.
A GitHub repository has been created to house all the script files for this project with URL added to Table 1. The project assets, which were created by third parties, are available from the Unity Asset Store.
-Survey results can be share as a table to further see the details of each survey.
We have added Supplementary Tables 1-3 with more detailed survey results, and reference them at the end of the first sentence of the Representative Results section.
-Oculus photo might need a reference or copyright information.
This photo has been removed in accordance with the Editor’s guidance above

Reviewer #2:
Manuscript Summary:
The authors develop a VR training game to train and improve the users' survival skills in swimming and rip currents.

Major Concerns:
Too many detail in the creating process.
We take this comment into consideration and edit to remove extraneous details in the following portions of the Protocol:
-- Editing sentences for length and clarity in 1.1.2 and 1.23.2
-- Removing a sentence from 1.3.3.4
-- Making the wording in 1.3.4.1, 1.4.6, and 1.5 more concise
-- Removing Figure 3
However, we were careful not to remove details deemed important for the experiment to be replicated
I would like to see some formulations of how to generate the rip current, such as strength and frequency.
We added a sentence to 1.5.2 to clarify the strength of the rip current
The analysis is quite limited. Should extend it a little bit.
We have expanded the analysis by adding three new paragraphs to the Discussion section.

Reviewer #3:
Manuscript Summary:
The manuscript summarizes the development and testing of a VR rip current simulation. The goal of the presented VR video game was to improve public understanding of the rip currents and to assess their knowledge and abilities to take protective actions. The development protocol and the results of the survey are interesting, informative and could be used to inform future studies. A few minor comments for the authors to consider:
Thank you for the positive feedback!
Summary, abstract and introduction:
While rip currents are undoubtedly dangerous phenomena, stating that rip currents are among the deadliest natural hazards in the US may not be accurate. While rip currents is a major coastal (surf zone) hazard, the fatalities from weather hazards such as tropical cyclones, floods, heat waves and tornadoes are much higher. Please revise the text (lines 25, 30, 54, 59) so not to overstate the fatality rate of rip currents compared to other weather-related and natural hazards.
We cited statistics directly from the National Weather Service (footnote #3). Indeed, in 2018 (and many other years), rip current deaths in the U.S. were greater than those from hurricanes (7), tornadoes (10) and lightning (20) combined and trailed only heat (108) and flooding (80) as the deadliest weather related hazards.
Introduction:
If the authors have these data, it would be interesting to provide statistics on the fatalities as well as knowledge of rip currents / rip currents safety among costal residents vs tourists. Information on geographic distribution the fatalities would be helpful. The NWS data show that Florida has the highest rip current fatalities compared to other coastal states. Were these mostly visitors or locals? This may be useful information for future considerations in training and education efforts using the VR video game.
We agree these are important points and added this additional context and citations about gender breakdown, infrequent beach users, and non-locals to the end of the first paragraph in the Introduction section.
Protocol:
Please provide details on how individuals were recruited and, if available, the participants' demographic characteristics and prior experience with rip currents.
Section 2.1.1 was added to discuss survey recruitment. 
Demographics and previous rip current experience as determined from the survey can also now be found in the new Supplementary Tables 1-3. Possible important of past experience with rip currents is also described in the new paragraphs added to the Discussion section.
Reviewer #4:
Manuscript Summary:
This article presents the results of a study of a VR interface that displays rip current-like conditions, and measures the potential effect of experiencing a virtual rip current on rip current learning.
The article is generally well-written, and the concept is an important contribution to VR hazard preparedness studies generally. My concerns and questions with the paper are primarily methodological in nature.
Thank you!
Major Concerns:
(1) Were participants trained that waving is the proper response to a rip current, should they encounter one? Or were they simply trained to wave and were then exposed to a rip current? Early in the article, I had been under the (potentially mistaken) impression that the VR was intended to train people to respond appropriately to a rip current. There are a few issues embedded in this. First, according to the NWS, the first actions individuals should take are to (a) not panic, (b) follow the current, and then (c) swim parallel to shore to get out of the current. The NWS only lists waving as an appropriate action to take after these other actions have been taken. The article does not mention this, but it seems a critical omission. The proper actions to be taken, and the potential connection between the VR and any improved action, should be explicit.
Thank you for the constructive feedback. The participants were trained to both swim and wave in a virtual ocean environment and then exposed to the rip current without any warning. Those results were intended to provide insight into how people react to rip currents and (in the realistic scenario of no advance warning) and if they take one of the proper actions (swimming parallel to shore or waving). We have added a sentence clarifying this to the end of the Introduction section.
Regarding the proper actions to take if caught in a rip current, the literature from the NWS emphasizes that there is no prescribed order of operations, as both swimming parallel to shore and waving for help are valid responses, as mentioned in this brochure: https://www.weather.gov/media/safety/rip/rip_brochure_51419b.pdf
Moreover, the NOAA ‘Rip Current Survival Guide’ also states that calling and waving for help can be a preferred option when caught in a rip current:
https://oceantoday.noaa.gov/ripcurrentfeature/
Further, McCarroll et al. (2014) demonstrated that either swimming parallel to shore or waving for help may be preferable action depending on the conditions accompanying on a particular rip current.
Thus, we add a sentence to the end of the Introduction sentence, with those citations, to justify why both escape options were added to the VR.
 (2) Relatedly, then, the authors should clarify that the increased propensity to wave may be helpful, but it is also not the first recommended response. This is simply a limitation of this VR setup for improving responses to rip currents.
As above, we posit that waving is just as valid a response as swimming parallel to shore. However, we agree that there is limitation in the VR in the sense that more people may have waved because that training came after the swimming training and right before the rip current simulation. Thus, we have added this idea as a limitation of the study to the new paragraphs in the Discussion section.
(3) It would help if the authors clarified the purpose of the VR experience briefly in the abstract or introduction, for example, by stating a hypothesis about how their VR stimulus was hypothesized to relate to the outcome.
We add a hypothesis to then end of the introduction section as suggested to further clarify the intentions of this study
Minor Concerns:
Lines 59-63: This is interesting background, but given the particular nature of this study, are there any studies regarding the fraction of people who know what to do in a rip current? This would serve as a more helpful baseline for this study.
[bookmark: _GoBack]We have added additional context with a citation to incorporate this baseline information. (now Lines 83-88). 
Lines 70-71: The mention of "communicating risk and information" - do the authors simply mean risk information? Communicating risk implicitly involves communicating a lot of information.
We have modified this passage (now starting in Line 94) to just include the broader context of communication of information, which then matches the findings in the literature reviewed in the rest of that introductory paragraph. 
Representative results section: How were the 64 participants approached/recruited?
Section 2.1.1 was added to discuss survey recruitment. 
Line 308: Instead of "skewed right," recommend saying "skewed toward higher values" (if that's what you mean)
Lines 309-310: Instead of "skewed left," recommend saying "skewed toward lower values" (again, if that's a correct interpretation of what you mean)
We have changed the wording as advised.
