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Psychology Department
University of Wisconsin–Madison   1202 W Johnson Street   Madison, Wisconsin 53706
608-334-9161   Email: hopman@wisc.edu   www.lcnl.wisc.edu
Dear Dr. Steindel,

Thank you for inviting us to resubmit a second revision of our manuscript JoVE59946R1 titled “A balanced test of comprehension versus production practice using artificial language learning”. We would also like to thank the editor and the reviewers for providing us with a detailed list of suggested changes to improve our manuscript. Using this feedback, we have revised the manuscript extensively. Below, you will find the list of suggestions we received from the editor and the reviewers, with our responses interspersed in italics, and I have summarized the biggest changes here. 
We have added two sets of supplemental materials. Per request of the editor, we moved detailed parts of the protocol without imperative steps out of the protocol and into supplemental materials titled ‘Supplement 1: Details of all tasks for implementing this method in a new script’. Per suggestion of both the editor and reviewer 2, we wrote ‘Supplement 2: Adapting the artificial language experiment’ to better enable other researchers to adapt our protocol. The OSF repository with our data and analyses (https://osf.io/bbf3c/) has been updated to reflect changes in this manuscript (e.g. two .Rmd scripts are added with power analyses and effect size calculations), and these updates are reflected in the file attached as a supplement to this manuscript titled ‘HopmanMacDonaldDataandAnalysisArchiveUpdated.zip’. One final change we made is in the author order. This change was agreed upon by all authors to reflect the work of the corresponding author on twice revising the manuscript. In order to clarify author contributions, we have added a small heading at the end of the manuscript that details the contributions each author made. 
The revised manuscript still meets all journal guidelines on e.g. word length, number of paragraphs per section, etc.. We look forward to hearing your thoughts on this new version of our manuscript, and thank you again for this opportunity to resubmit the manuscript. 

Yours sincerely, also on behalf of my co-authors,
Elise Hopman

From the editor’s email:

Your manuscript, JoVE59946R1 "A balanced test of comprehension versus production practice using artificial language learning," has been editorially and peer reviewed, and the following comments need to be addressed. Note that editorial comments address both requirements for video production and formatting of the article for publication. Please track the changes within the manuscript to identify all of the edits.

We have tracked changes in the manuscript so that all edits are clearly visible. In addition to the changes requested below, we have slightly shortened some existing parts of the introduction in order to stay within the 1500 word limit after adding a paragraph to it per reviewer 1’s request. Please note that the line numbers are changed in this version due to changes to the manuscript.

After revising and uploading your submission, please also upload a separate rebuttal document that addresses each of the editorial and peer review comments individually.

This document responds to each comment individually.

 Please submit each figure as a vector image file to ensure high resolution throughout production: (.psd, ai, .eps., .svg). Please ensure that the image is 1920 x 1080 pixels or 300 dpi. Additionally, please upload tables as .xlsx files.

We have uploaded all images as .pdf vector images as per the journal’s current guidelines in ‘Instructions_for_Authors.docx’. We have uploaded the only table (the table of materials) as a .xlsx file.  

Editor’s comments:

1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no spelling or grammar issues. 

We read through the manuscript and proofread it for spelling and grammar errors and edited it where needed. 

Protocol:
1. For each protocol step/substep, please ensure you answer the “how” question, i.e., how is the step performed? Alternatively, add references to published material specifying how to perform the protocol action. If revisions cause a step to have more than 2-3 actions and 4 sentences per step, please split into separate steps or substeps.

- We have moved text from step 4.1.2. in the previous manuscript about pretest results to the representative results section because that step was 5 sentences and because it talked about results rather than a protocol step.
- We double checked and made sure every step in the protocol now has no more than 2-3 actions and 4 sentences per step and answers the ‘how’ question.

Specific Protocol steps:
1. 2.4-2.12: Please rewrite section 2 so that it is in the imperative, per JoVE guidelines; it may be best to move some of it to a supplemental file as well.

We took this advice and moved all steps without imperative instructions to a new supplement (Supplement 1: Details of all tasks for implementing this method in a new script). We kept essential steps for understanding the method in the main protocol (many of those were highlighted and already included imperatives). Now, all of the smaller details that are not necessary to execute the protocol or understand the method (like precise timing of elements of each trial) are in the supplement. We believe this improves the clarity of the protocol greatly and improves focus on the most important aspects of the method. 

Figures:
1. Please obtain explicit copyright permission to reuse any figures from a previous publication. Explicit permission can be expressed in the form of a letter from the editor or a link to the editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to your Editorial Manager account.

We have requested and received explicit permission to reuse figures from our previous publication, and have uploaded the explicit permission in a file titled “HLMJoVESupplement3copyrightPermissionsFiguresSage.pdf” that is uploaded with our submission. 

2. Figure 6 is not currently cited in the text; it appears that the Figure 3 in the Results actually refers to Figure 6.

Thank you for catching this error – it should indeed have said Figure 6 there instead of Figure 3. We have fixed this in the new manuscript. 

3. Figures 6 and 7: What statistical tests were used to obtain these p-values?

We have added this information in the text now on lines 548 and 556-557. Furthermore, we have added references 12 and 13 that provide more information about these statistical tests. 

Discussion:

1. As we are a methods journal, please revise the Discussion to explicitly cover the following in detail in 3–6 paragraphs with citations:
a) Critical steps within the protocol

The second paragraph in the discussion describes the critical aspects of our protocol, and we have added in text on line 662 to make explicit which steps of the protocol that text pertains to. 

b) Any modifications and troubleshooting of the technique

We have included an extra supplement, titled: ‘Supplement 2: adapting the artificial language experiment’ that covers modifications in detail, and have addressed this, as well as the next comment in a new paragraph in the discussion section (lines 687-699). We have also uploaded a new document titled ‘TroubleshootingInstallation.docx’ to the OSF repository that this experiment can be downloaded from (https://osf.io/74kqe/ ) and that is already referenced in the manuscript on lines 124 and 188.  

c) Any limitations of the technique

We have included a discussion of the particular situations in which this protocol in its entirety can be used versus situations in which our fully programmed experiment cannot be used in a new paragraph in the discussion section (lines 687-699). In those situations, the critical protocol steps (2.5. and 2.6.) could still be included as part of any existing language learning training, but would have to be implemented from scratch using the details in this manuscript. We have addressed this as a limitation. 

References:
1. Please ensure references have a consistent format.

We have double checked the reference list and edited it as needed to meet the requirements in your ‘instructions for authors’.

Table of Materials:
1. Please ensure the Table of Materials has information on all materials and equipment used, especially those mentioned in the Protocol.

We have added the microphone to the materials list, which was missing in our previous version, as well as the soundproof room and software for opening spreadsheets.

Reviewer 1:

Minor Concerns:

- The introduction is clear and motivates the rationale for the development of this paradigm well. However, I would like to see a brief summary of some of the key design features of production and comprehension tasks typically used in this literature, and an explicit explanation of how the current task compares to those.

Thank you for this great suggestion, we have included a new paragraph in the introduction that does what you ask (lines 104-113). 

- line 320: not clear what subtypes you're referring to here.

The subtypes of trials that are meant are described in the following three sub-steps, and we have made that explicit in the text now. Note that all of this text has now moved to Supplement 1 per editor request, it is in section 5. of that supplement. 

- line 329: need more clarity on how the suffixes indicate both number and alien type, at a fairly early point in describing the task.

We have included a more detailed explanation early in the manuscript (lines 147-150). 

- line 336: what are the participants actually asked to judge here?

Thank you for pointing out that that was not clear in the previous write-up. We have added extra information here that we think clarifies this trial type. Note that all of this text has now moved to Supplement 1 per editor request, it is in section 5.3. of that supplement.

- line 347: Why not call this 'grammaticality judgement'?

We use the term ‘error monitoring’ for two reasons. The first is to be consistent with the results-oriented publication about this experiment (Hopman & MacDonald, 2018). Second, and this is the reason we chose to name it this way in the original article, typical grammaticality judgments with natural language stimuli are conducted on e.g. a 7-point scale where participants can indicate degrees of grammaticality. In natural languages, grammaticality is often not thought of as a black and white correct/incorrect judgment (e.g. Hammerly & Dillon, 2017 for an example with asymmetrical agreement attraction errors in English). Furthermore, in these tasks typically the participant is instructed to read the entire sentence before making a judgment. In our experiment on the other hand, participants were encouraged to make their judgment as soon as they knew whether the sentence contained an error or not, and auditory sentence presentation ended on button press. Because of these differences with typical grammaticality judgment tasks, we are sticking with the term ‘error monitoring’, but we have added some extra information to this step (both to indicate sentence presentation ends on button press and to indicate that this is, in fact, a type of grammaticality judgment; step 2.10., lines 407-413).

- line 352: Is this a randomly assigned 'wrong spot' for the word?

No, we had 4 different types of erroneous word orders. Since this is too detailed for the manuscript, we included this information with examples of each of the four different erroneous word orders in Table S1 in Supplement 1.  

- lines 357- 363: This section is hard to follow, without a clearer explanation of the suffixes earlier in the ms (e.g. around line 130).

We have included a more detailed explanation around the place suggested (now lines 147-150). 

- line 439: How did you decide on 80% word-learning as your criterion?

We set the threshold as being correct on at least 15 out of the 18 vocabulary items (83%), since for 8 pilot participants, their average score was 16 and only one scored below 15. We agree that 15 out of 18 is clearer than 80%, so we have rephrased that in the text (step 4.1.2., line 523). 

- line 557: Is this study reporting different results to Hopman and MacDonald? If so, clarify and make an explicit comparison with those.

This study is reporting the same results as Hopman and MacDonald, with the addition of the probabilistic regularity test results that were presented as supplemental materials in Hopman and MacDonald (Figure 6C,F and Figure 7C,F in this manuscript). In the previous manuscript this was only made explicit in the Figure captions, we have added a phrase to the final sentence of the representative results section (line 564) and to a sentence early in the discussion (line 656) to make this more explicit for readers. 

- Results: Please include the effect sizes for the group comparisons.

As far as we know, the field is not completely in agreement yet about the correct way to calculate standardized effect sizes for single predictors in linear mixed effects models. After consulting with a statistics expert, we learned and applied the current best way to do so for linear mixed effects models. We have included these effect sizes for our Reaction Time analyses both in the results text (lines 559-560) and in the caption for figure 7 (with citations for the method we used to calculate them). We uploaded a new R script including these calculations to the OSF repository with the other analyses mentioned in this paper (AnalysisJoVEEffectSize.Rmd/.html). This file is also included in ‘HopmanMacDonaldDataandAnalysisArchiveUpdated.zip’, a supplement to this manuscript. Unfortunately, we have not been able to find any way to calculate effect sizes for the generalized linear mixed effects models we use to analyze accuracy – it is unclear whether the method used for linear mixed effects models generalizes to generalized linear mixed effects models. 

- Fig. 1: Please include a summary of the total number of blocks, as well as total number of passive vs active exposures to each element of the language.

We have added the total number of trials and blocks, both overall and split up into passive and active, into Figure 3 (this is the same figure that was accidentally named Figure 1 in the previous submission). We have added the total number of active and passive exposures for each element of the language to Figure 2.

Reviewer 2:

I would also recommend some copy-editing with an eye to verb tense and subject-verb agreement-- I have listed a number of typos or rewording suggestions below.

We have worked through the list of rewording suggestions below, and have re-read the entire manuscript and edited all verb tense and subject-verb agreement errors and inconsistencies we could find. Thank you for pointing this out.  

Minor Concerns:

1. For readers who wish to extend the paradigm, it might be useful to add a short section describing how to change the properties of the artificial language for a new version of the script (which file(s) to alter and what dependencies they have). Similarly, it might be useful to describe how the visual stimuli were created (e.g., what was balanced in their creation, and what tools were used to generate them)-- or if this is in the original manuscript, to add a citation directing the reader to that.

We agree that this would be helpful, and have added detailed instructions on this in a new supplement titled ‘Supplement 2: Adapting the artificial language experiment’.

2. How was power calculated for the experiment, if it was calculated? Add sample size recommendations to reader in section 3.1 if possible, based on power or previous precedent.

We have included power based on post-hoc simulations (lines 560-561; captions figure 6 and 7) and a recommended number of participants as requested (step 3.1., lines 479-481). The script to run these analyses (‘powerJoVE.Rmd/.html’) is uploaded to our OSF repository with the other analyses and included in the supplement ‘HopmanMacDonaldDataandAnalysisArchiveUpdated.zip’.

3. Are there suggested headphone and microphone types (1.3.1 / 1.3.2)? If so, please add in.

We have added the specific microphone and headphone types our lab uses to the table of materials. 

4. What is currently section 2.5.5 and 2.2.6 might fit under 2.5.4-- I suggest removing those section headings, and possibly doing some re-wording to eliminate redundancy.

There is no section 2.2.6, but we assume 2.5.6. was meant, which does exist and is related to 2.5.4. and 2.5.5. We combined 2.5.5 and 2.5.6. into a single point (now 2.5. in Supplement 1). 

5. Figure 5: It seems like panel C has a different response than A and B? It might be worth adding a line at 521 describing the response for each of A, B, and C, to better make analogy to D, E, and F.

[bookmark: _GoBack]The only trial type that has a different response is the one indicated in panel F; panel C has a response similar to panels A and B. We have added a sentence to the figure caption (lines 616-618, what used to be line 521) to make this clearer. We would be happy to clarify more if it is still unclear. 

Typos, rewordings, etc:
Thank you for pointing out all of these, unless otherwise noted we have made the suggested changes.

line 34: includes language comprehension and productive training tasks... (for clarity)
‘productive’ (effective) does not mean the same as ‘production’ (speaking), so we have kept ‘production’.
line 67: ...which addressed in the method presented here
line 72: ...production and comprehension training<:> While...
line 78/79: ...the exact same language materials. (remove 'in a different way' as it is redundant)
We think it is important to emphasize this here, since this is at the core of the method.
line 80: ...Each active training trial (remove s)
line 128: It is unclear that this is the same suffix on four words-- re-word to clarify.
line 199: Just use capital letters for both L and F.
note: for consistency we have changed all indications of keys to capital letters. 
line 221: ...training version of the experiment<;> entering '2' will...
line 299: ...participants in both conditions take the same tests... (remove 'exact' as it is redundant)
line 318/319: ...the participant sees picture on side of the screen... (this wording made me think there were four pictures)
line 323: ...In this type of forced test trial... (remove s)
line 466: ...Production participants ...
line 545: ...Production participants ...
 Apologies, it is unclear what is meant here. In case it is the amount of white space around the words, that is automatically done in word because the text is justified to both edges of the page.
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