07-Mar-2018

Dear Dr Gordon:

Your revised manuscript entitled "Visualizing and Understanding Hypothesis Testing Using Dynamic Software" has been reviewed.  The referee comments are included at the end of this message, along with those of the associate editor who coordinated the review of your paper along with some additional comments from me.

The reviews are generally favorable; subject to minor revisions that will not require additional refereeing, we expect to accept the paper for publication.  Please follow the directions from the associate editor and from me (which appear last, following my signature) and revise your manuscript accordingly.

When you revise the paper, please summarize the changes you have made in the author response field during the upload process.  You can also fully unblind the paper at this time.

Please be aware that while figures will appear in color in the online issues of the journal, they will appear in grey-scale in the print issue.  Please verify that all figures will reproduce satisfactorily in grey-scale, or make any necessary adjustments.

To submit the revision, log into https://mc.manuscriptcentral.com/upri and enter your Author Center, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Please enter your responses to the comments made by the referee(s) in the space provided. You can use this space to document any changes you made to the original manuscript. Please be as specific as possible in your response to the referee(s).

Alternatively, once you have revised your paper, it can be resubmitted to PRIMUS by way of the following link:

*** PLEASE NOTE: This is a two-step process. After clicking on the link, you will be directed to a webpage to confirm. *** 

https://mc.manuscriptcentral.com/upri?URL_MASK=ca74663f26b4436db739578087930755

IMPORTANT:  Your original files are available to you when you upload your revised manuscript.  Please delete any redundant files before completing the submission.

Because we are trying to facilitate timely publication of manuscripts submitted to PRIMUS, your revised manuscript should be uploaded as soon as possible.  If it is not possible for you to submit your revision in a reasonable amount of time, we may have to consider your paper as a new submission.

Once again, thank you for submitting your manuscript to PRIMUS and I look forward to receiving your revision.

Sincerely,
Matt
--
Dr Matt Boelkins
Editor-in-Chief, PRIMUS
boelkinm@gvsu.edu

***

Referee(s)' Comments to Author:

Referee: 2

Recommendation: Major Revision

Comments:
(There are no comments.)

Additional Questions:
<i>Brief Synopsis</i>: Please include in your synopsis a classification of the type of paper this is – e.g. a reflection on a teaching experience, a discussion of a pedagogical practice, a description of a new idea or technology for teaching, a case study, an assessment study, or …: This paper provides an interesting description of a new technique that helps students to better understand hypothesis testing.

<i>Audience</i>: Who is the primary audience that will find the paper valuable?  Is the paper clearly addressed to this audience? Is the idea of the paper specific to a particular cohort (e.g. a specific course such as linear algebra, or a specific institution such as a community college)?  If so, can the ideas be reasonably exported to other cohorts? If not, can the paper be enhanced in some manner to broaden its applicability?: This paper has the potential to be very valuable to instructors of statistics.

<i>Exposition</i>: Is the paper focused and well-organized? Is there a clear theme?  Do the sections flow well?  Is the writing engaging?  Is the writing grammatically correct and fluid?  Is the length of the paper appropriate to its content?  Please comment on how these aspects of the paper might be improved.: The organization and flow of the paper are generally good, with one exception.  A brief discussion of the literature was inserted on page 3.  It would be helpful if this section were expanded into its own section, and related, in detail, to the authors' new contributions to the field.

<i>Mathematical Content</i>: If a specific mathematical concept is the central focus of the article, are there new and interesting insights into the mathematics itself or into how students learn and understand it?  How are these connections between the underlying mathematical content and the pedagogy explored? Is all mathematical content in the paper correct?: The paper does not introduce new mathematical content.  Rather, it proposes an interesting new method of instruction.  All of the mathematical content used in this paper appears accurate.

<i>Professionalism</i>: Is the paper written objectively and with a respectful tone toward students, colleagues, and the profession? Are the claims of the paper substantiated in appropriate depth for PRIMUS?  Is the scholarship responsible, giving sufficient detail and providing careful references with proper credit to sources?  (No significant portion of the work should be published elsewhere and no part of the work may be plagiarized, including self-plagiarization.  While adhering to professional ethics is the author’s responsibility, please do note any concerns you may have in your report.): The paper appears to be written objectively and professionally.  I have no concerns regarding this.

<i>Fit</i>: Good PRIMUS articles often have all or most of the following traits:
(1) a novel idea for teaching and learning (this could be at any level -- individual students, classroom, programmatic, institutional or even multi-institutional, keeping in mind that PRIMUS stands for “Problems, Resources, and Issues in Mathematics Undergraduate Studies”)
(2) discussion of how that idea impacts student learning (the claims of the article may be substantiated by anecdotal reports or a summary of a formal study, but should be compelling to a typical mathematics instructor)
(3) practical, transferable advice facilitating implementation by practitioners
(4) exploration of at least one interesting problem in undergraduate mathematics pedagogy or curriculum, as well as substantive insight about that problem and how it might be addressed

In what ways does this paper have these traits?  In which areas might the paper need to be strengthened in order to do so?  If the paper does not have most of these traits, is there nevertheless a highly compelling reason it would be of interest to PRIMUS readers?: This paper has the potential be a good fit for PRIMUS.  It proposes a novel idea for teaching statistics, that I could see being implemented by many instructors, and is transferable to practitioners.

The discussion of how the methodology affects students is, however, underdeveloped.  The discussion of evidence of what students gain (begun on page 12) is a start in this regard, but I found the discussion to be more a reiteration of the methods used.  It would have been helpful to have more detail on what the students specifically gained.  Even if a formal study with pre and post tests is impossible, it would be helpful to have a significant discussion of several specifics things the students find helpful and why they find them helpful.

<i>Overall Merit</i>: In summary, is this paper well-written and substantive? Is there sufficient content, reflection, and novelty to merit publication?  What are its overall strengths?: Overall, this paper has potential, but is still lacking in 2 key areas.

1.  A thorough literature review did needed, detailing the following:
a.  Specific past work that has been done related to the authors' research, as well as similarities and differences to the current research done by the authors.
b.  A discussion of why the authors' methods are superior.  Give specific differences, citing literature.

A couple of examples of where more specifics could be helpful includte:
a. On  3-17 to 3-33 it is noted that many other educators have thought deeply about this subject.  Who are they?  What did they think?  How did this affect your work?  How does your work add value to the old methods?
b.  Citations are needed to support statements made about the lack of student understanding of hypothesis testing.  Such assertions are made on 1-30 and 2-25.  Similarly, a statement is made without support about why technology is not used as much as it could be starting at 3-34.
c.  A discussion, citing source, of why your methods are pedagogically superior would be helpful.  Looking at things like Bloom's Taxonomy might be helpful.  

2.  The evidence provided starting at 12-29 should be expanded.  Currently, the evidence seems to be more of a reiteration of the methods previously discussed, with only a little bit of specific information on student learning.  It would be helpful to have a more specific and detailed discussion of what students like about this, and how they feel it helps them.  This might be tied into a discussion (citing sources) of how this relates to pedagogical theory.

 I really like the authors' methods and would be willing to give it a try myself.  That said, I would need to see their work tied into the extant scholarly research before I feel it would be a fit for the journal.


Referee: 3

Recommendation: Accept

Comments:
There are a few small changes I recommend:
(1) change "risk level" to "significance level" on page 2 (since the authors do not define risk level and use significance level throughout the rest of the manuscript),
(2) revise the last sentence paragraph on page 6 beginning with the number "3", since it is not true as written,
(3) on page 12, line 5 the authors state the "The spreadsheet also displays the numerical results ... t-value..." which does not make sense to me since they are describing a 2-proportion test which uses the z-value, as far as I understand,
(4) on page 14, the last sentence of the first paragraph: "It also displays the means of the sample regression lines." has an ambiguous meaning.  I must assume the authors are suggesting that it displays the line with mean intercept and mean slope, but this is not clear. 

Additional Questions:
<i>Brief Synopsis</i>: Please include in your synopsis a classification of the type of paper this is – e.g. a reflection on a teaching experience, a discussion of a pedagogical practice, a description of a new idea or technology for teaching, a case study, an assessment study, or …: This paper describes simulation software (based in Microsoft Excel) that the authors developed which students and instructors can use in introductory statistics courses to help understanding of fundamental concepts underlying hypothesis testing.

<i>Audience</i>: Who is the primary audience that will find the paper valuable?  Is the paper clearly addressed to this audience? Is the idea of the paper specific to a particular cohort (e.g. a specific course such as linear algebra, or a specific institution such as a community college)?  If so, can the ideas be reasonably exported to other cohorts? If not, can the paper be enhanced in some manner to broaden its applicability?: Teachers of statistics (high school math teachers, statistics professors, and math professors) as well as instructors who teach a course that includes hypothesis testing in the curriculum will find this useful.

<i>Exposition</i>: Is the paper focused and well-organized? Is there a clear theme?  Do the sections flow well?  Is the writing engaging?  Is the writing grammatically correct and fluid?  Is the length of the paper appropriate to its content?  Please comment on how these aspects of the paper might be improved.: The paper is well-organized and written in a comprehensible style.

<i>Mathematical Content</i>: If a specific mathematical concept is the central focus of the article, are there new and interesting insights into the mathematics itself or into how students learn and understand it?  How are these connections between the underlying mathematical content and the pedagogy explored? Is all mathematical content in the paper correct?: The authors provide anecdotal evidence of the efficacy of the student use of the simulation software to hypothesize the spread of the sampling distribution.  Additionally, they offer anecdotal evidence of students noticing that the regression lines obtained from different random samples from the same population tend to cross each other at near the same point and that this appears to be more true as the sample size increases.

<i>Professionalism</i>: Is the paper written objectively and with a respectful tone toward students, colleagues, and the profession? Are the claims of the paper substantiated in appropriate depth for PRIMUS?  Is the scholarship responsible, giving sufficient detail and providing careful references with proper credit to sources?  (No significant portion of the work should be published elsewhere and no part of the work may be plagiarized, including self-plagiarization.  While adhering to professional ethics is the author’s responsibility, please do note any concerns you may have in your report.): The aim of the paper is not to provide evidence that using visualization software increases students learning of concepts associated with hypothesis testing.  The authors give a clear exposition of the concepts that are introduced or reinforced by students using this software.  The authors make no unsubstantiated claims.

<i>Fit</i>: Good PRIMUS articles often have all or most of the following traits:
(1) a novel idea for teaching and learning (this could be at any level -- individual students, classroom, programmatic, institutional or even multi-institutional, keeping in mind that PRIMUS stands for “Problems, Resources, and Issues in Mathematics Undergraduate Studies”)
(2) discussion of how that idea impacts student learning (the claims of the article may be substantiated by anecdotal reports or a summary of a formal study, but should be compelling to a typical mathematics instructor)
(3) practical, transferable advice facilitating implementation by practitioners
(4) exploration of at least one interesting problem in undergraduate mathematics pedagogy or curriculum, as well as substantive insight about that problem and how it might be addressed

In what ways does this paper have these traits?  In which areas might the paper need to be strengthened in order to do so?  If the paper does not have most of these traits, is there nevertheless a highly compelling reason it would be of interest to PRIMUS readers?: This article is a good fit for PRIMUS for several reasons.
(1) the underlying idea that this software will help students to better understand concepts surrounding hypothesis testing is certainly plausible,
(2) hypothesis testing is central to inferential statistics, and statistics is being taught to more students every year so there should be broad appeal for this type of simulation software,
(3) these simulations run on Excel, a widely available and stable software program.

<i>Overall Merit</i>: In summary, is this paper well-written and substantive? Is there sufficient content, reflection, and novelty to merit publication?  What are its overall strengths?: The strengths of this article are that it clearly explains how to use this simulation software to reinforce critical concepts related to hypothesis testing.


Referee: 1

Recommendation: Minor Revision

Comments:
This seems like excellent software you have created; I'm looking forward to giving it a try!
I believe your paper just needs two minor revisions:
1. The sentence on p. 16 line 16 needs rephrasing. Here is a suggestion: "...when s is smaller and there is greater consistency in the data, then a sample mean that is closer to the center may lead to a rejection of H_0." (since a sample mean doesn't "need" to be closer to the center in order to rejection H_0)
2.  Page 13 line 11: "theresulting" should of course be "the resulting" 

Additional Questions:
<i>Brief Synopsis</i>: Please include in your synopsis a classification of the type of paper this is – e.g. a reflection on a teaching experience, a discussion of a pedagogical practice, a description of a new idea or technology for teaching, a case study, an assessment study, or …: This paper is a description of some Excel software developed by the authors to be used for teaching introductory statistics.

<i>Audience</i>: Who is the primary audience that will find the paper valuable?  Is the paper clearly addressed to this audience? Is the idea of the paper specific to a particular cohort (e.g. a specific course such as linear algebra, or a specific institution such as a community college)?  If so, can the ideas be reasonably exported to other cohorts? If not, can the paper be enhanced in some manner to broaden its applicability?: The primary audience is introductory statistics instructors at all levels, K-16.

<i>Exposition</i>: Is the paper focused and well-organized? Is there a clear theme?  Do the sections flow well?  Is the writing engaging?  Is the writing grammatically correct and fluid?  Is the length of the paper appropriate to its content?  Please comment on how these aspects of the paper might be improved.: Yes, the paper is well written.

<i>Mathematical Content</i>: If a specific mathematical concept is the central focus of the article, are there new and interesting insights into the mathematics itself or into how students learn and understand it?  How are these connections between the underlying mathematical content and the pedagogy explored? Is all mathematical content in the paper correct?: N/A

<i>Professionalism</i>: Is the paper written objectively and with a respectful tone toward students, colleagues, and the profession? Are the claims of the paper substantiated in appropriate depth for PRIMUS?  Is the scholarship responsible, giving sufficient detail and providing careful references with proper credit to sources?  (No significant portion of the work should be published elsewhere and no part of the work may be plagiarized, including self-plagiarization.  While adhering to professional ethics is the author’s responsibility, please do note any concerns you may have in your report.): Yes

<i>Fit</i>: Good PRIMUS articles often have all or most of the following traits:
(1) a novel idea for teaching and learning (this could be at any level -- individual students, classroom, programmatic, institutional or even multi-institutional, keeping in mind that PRIMUS stands for “Problems, Resources, and Issues in Mathematics Undergraduate Studies”)
(2) discussion of how that idea impacts student learning (the claims of the article may be substantiated by anecdotal reports or a summary of a formal study, but should be compelling to a typical mathematics instructor)
(3) practical, transferable advice facilitating implementation by practitioners
(4) exploration of at least one interesting problem in undergraduate mathematics pedagogy or curriculum, as well as substantive insight about that problem and how it might be addressed

In what ways does this paper have these traits?  In which areas might the paper need to be strengthened in order to do so?  If the paper does not have most of these traits, is there nevertheless a highly compelling reason it would be of interest to PRIMUS readers?: Yes, I believe this paper is an excellent fit for PRIMUS as it has each of the four traits of good PRIMUS articles mentioned above.

<i>Overall Merit</i>: In summary, is this paper well-written and substantive? Is there sufficient content, reflection, and novelty to merit publication?  What are its overall strengths?: Yes, there is sufficient content, reflection, and novelty to merit publication. The technology created by the authors can be used to elucidate challenging concepts in statistics courses.

***

Editor-in-Chief's Comments to Author:

This is a nice paper overall that offers an interesting and valuable resource.  I agree with the assessments of the associate editor and of the referees.  There is one additional issue that none of them raise that must also be addressed before publication.

In your exposition, you frequently refer to students in a negative way.  Here are examples from the paper that all need to be changed:

"For most students in introductory statistics, the above statements represent little more than acts of faith. They do not fully appreciate ..."

"It is not in the least surprising that many students find their heads spinning and so come out of the course with little understanding of what hypothesis testing is all about."

"Even when students utilize technology to conduct hypothesis tests, the majority still tend to come away with very little in the way of basic understanding of the underlying fundamental concepts. In particular, they don’t understand the significance of:"

"Unfortunately, if all students see is one sample, or perhaps a handful of samples, drawn from a population, it is not surprising that few, if any, of them understand what the Central Limit Theorem is all about."

"In all of these settings, most students rarely appreciate the fact that the set of data they have is just one possible set of bivariate data for the two variables under consideration. Rather, they get so involved in finding the line (or curve) that fits the data, either graphically or using technology or, worst yet, by performing the actual calculations, that they lose sight of the underlying statistical ideas."

"Introductory statistics courses tend to be filled to overflowing with a vast array of concepts and methods that students with relatively weak mathematical backgrounds are expected to understand,"

There are at least three problems with this habit of phrasing:

1.  It appears to place the blame on students in many ways:  *students* don't appreciate, *students* fail to understand, *students* have weak backgrounds.  Well, students' instructors - past and present - contribute considerably to this state of affairs, and students are not to blame for where they are.

2.  While these claims may be true of the students in your own classes, you have no evidence that they are true of students in other instructors' classes.  I certainly see that they are likely true of some other students in other settings, but your claims read as sweeping pejorative statements about students everywhere.

3.  There's no need for any of this negativity.  You can rephrase all of these statements in positive ways.  The basic gist is and should always be:  even elementary statistics is hard and sophisticated*; there is a lot to learn in the course; we want students to gain as much conceptual understanding as possible; here are some ideas we have to strengthen that conceptual understanding.

(* - think about how much mathematics a person has to know in order to fully comprehend a regression line -- either some multivariable calculus or more than a full semester of linear algebra!  These concepts took mathematicians decades, even centuries, to develop.)

Here is one specific example of how to rephrase one of your sentences:

[Original] "Even when students utilize technology to conduct hypothesis tests, the majority still tend to come away with very little in the way of basic understanding of the underlying fundamental concepts. In particular, they don’t understand the significance of:"

You could instead write

"It is possible to use technology to conduct hypothesis tests without having deep comprehension of fundamental concepts.  Because we want students to gain conceptual understanding, we seek approaches where they will come away with a better understanding of the significance of ..."

Finally, I want to emphasize one additional sentence that aligns with one comment from a referee: you write, early in the "evidence of what students gain" section: "While the authors have no specific incidents to report of improvements in student understanding of hypothesis testing, ..."  One of the referee notes that you offer little to no evidence of students' improvements in understanding hypothesis testing.  This sentence I've quoted seems to say "we have no evidence ..."  Here, too, I think you need to find a way to approach this differently.  It's fine to be anecdotal, but you have to offer *some* reflection on the thesis of the paper.  It's great that this work seems to have helped with other topics like the Central Limit Theorem, but you need to also address the core thesis of the paper.

Again, overall this is a nice paper that we like and want to see published.  With the above issues addressed, we'll be glad to accept it.

**

Associate Editor Comments to the Author:

This paper has been noticeably improved since the first submission.  I gladly recommend acceptance subject to some minor revisions. One of the referees is requesting some improvement in the connection to the literature as well as some improved exposition related to impact on students. Specifically,

"The organization and flow of the paper are generally good, with one exception. A brief discussion of the literature was inserted on page 3. It would be helpful if this section were expanded into its own section, and related, in detail, to the authors' new contributions to the field."

I agree with this. I'll add that while you have broadly referred to the literature, your paper would be improved by drawing connections to a specific paper or two on the impact of applets like yours. 

"The discussion of how the methodology affects students is, however, underdeveloped. The discussion of evidence of what students gain (begun on page 12) is a start in this regard, but I found the discussion to be more a reiteration of the methods used. It would have been helpful to have more detail on what the students specifically gained. Even if a formal study with pre and post tests is impossible, it would be helpful to have a significant discussion of several specifics things the students find helpful and why they find them helpful."

I agree with this also. Ultimately, the goal here is to provide some better details.

Along with this, I think figures should have captions and your do not. Please add these. In general, if I look at a figure and reads its captions I should understand its relevance to your paper.  There are a few minor issues that the referees mention that should be addressed.
