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Peer review and revision have the potential to support the use of writ-
ing pedagogies across disciplines. The MWrite Program supports faculty 
across disciplines incorporate writing-to-learn (WTL) assignments in their 
classrooms. The WTL assignments incorporate peer review and revision 
to engage students in a collaborative co-construction of knowledge while 
alleviating the need for instructor feedback. Our study builds upon prior 
literature by examining how students view peer review as influencing their 
revisions in a WTL context. We analyzed the revision reflections students 
wrote as part of a WTL assignment in an introductory statistics course, 
characterizing the revisions students described and the sources to which 
they attributed their revisions. Students primarily described revising their 
arguments or adding missing content. They predominantly attributed revi-
sions to receiving feedback, but they also valued reading their peers’ drafts. 
This study adds to prior literature by demonstrating that students viewed 
peer review as a valuable and supportive exercise enabling them to make 
productive revisions.

Introduction

There have been calls for greater incorporation of writing in undergraduate STEM 
classrooms, and specifically for writing that supports learning (National Research 
Council, 2012). Accordingly, writing-to-learn (WTL) has been increasingly used in 
STEM to support conceptual learning and disciplinary thinking (Gere et al., 2019; 
Reynolds et al., 2012). Drawing on the benefits of WTL and in response to calls 
for increased writing in STEM, we developed the MWrite Program, which sup-
ports the use of an evidence-based design for WTL assignments in courses across 
the University of Michigan, with an emphasis on large introductory STEM courses. 
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The MWrite team supports instructors to develop and implement WTL through 
access to resources, such as writing fellows, and works with instructors to develop 
writing assignments for their course. Importantly, we guide instructors through a 
process of developing assignments that include the features found in effective WTL 
assignments—namely, meaning-making tasks, providing students with clear writing 
expectations, incorporating interactive writing processes, and supporting metacogni-
tive reflection (Anderson et al., 2015; Gere et al., 2019; Klein, 2015).

Including peer review and revision stages into a writing assignment can incor-
porate the features of effective WTL assignments, namely, creating interactive writ-
ing as students interact with their peers; providing clear writing expectations in the 
form of a rubric that guides peer review; and supporting metacognitive reflection 
as students read their peers’ writing, consider the feedback they receive, and revise 
their writing. Research on peer review for supporting revision is extensive and indi-
cates that students benefit from the process (Chang, 2016; Huisman et al., 2019). 
Students can provide feedback to their peers that is similar to that of instructors 
and leads to higher-order revisions (Anson and Anson, 2017; Cho and MacArthur, 
2010; Cho et al., 2006; Huisman et al., 2019; Patchan et al., 2009). Furthermore, 
research indicates that while both aspects of peer review (i.e., reading the work of 
peers and providing feedback and receiving feedback) inform students’ revisions, 
reading the work of peers and providing feedback to them may be more impactful 
(Cho and Cho, 2011; Cho and MacArthur, 2011; Huisman et al., 2018; Lundstrom 
and Baker, 2009). This may be due to the fact that students engage in a reflective 
process as they read their peers’ writing and draft feedback (Nicol and McCallum, 
2022). However, students utilize peer review to different extents when they revise 
(Leijen and Leontjeva, 2012; Lu et al., 2023), and revision is tied to development in 
writing ability, where higher-order revisions lead to greater improvement (Cho and 
MacArthur, 2010; Wu and Schunn, 2020). In addition to variable engagement with 
peer review and revision, it can be difficult for students to transfer knowledge about 
writing across contexts, and incorporating stages for reflection can support them to 
do so (Adler-Kassner et al., 2016; Moore and Felten, 2019). While peer review and 
revision can support reflection, incorporating an explicit stage for reflection may 
more directly support students to engage in the practice. However, it is important to 
note that reflective writing can be prescriptive, and one must balance scaffolding stu-
dent reflection with providing room for genuine reflection and not leading students 
to craft rote responses catering to the assessor (Scott, 2005). As part of our research 
program, we are interested in enhancing students’ engagement with peer review and 
revision to ultimately enhance the benefits of WTL. In this article, we describe an 
exploratory study of how students described their peer-review and revision processes 
in revision reflections that were incorporated into the WTL process.
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Investigations into MWrite WTL’s Support of Learning

In alignment with the goals of the MWrite Program, we have undertaken a series 
of studies examining students’ responses to MWrite WTL assignments to iden-
tify whether and how the assignments are supporting the intended learning goals 
(Finkenstaedt-Quinn et al., 2023). Our findings indicate that the assignments suc-
cessfully support conceptual learning and disciplinary thinking due to the rhetori-
cal features included in the assignment prompts (i.e., relevant context, genre, and 
audience) and, most pertinent to this work, the inclusion of peer review. Analyses 
of students’ writing (i.e., feedback and revisions), survey responses, and interviews 
indicate that students can provide constructive, content-focused feedback to their 
peers that is related to content-focused revisions in biology, chemistry, and statistics 
contexts (Finkenstaedt-Quinn et al., 2020; Finkenstaedt-Quinn et al., 2019; Gupte 
et al., 2021; Halim et al., 2018; Moon et al., 2018; Petterson et al., 2022; Schmidt-
McCormack et al., 2019; Watts et al., 2022). Furthermore, in alignment with other 
research on peer review and revision (e.g., Cho and Cho, 2011; Lundstrom and 
Baker, 2009), quantitative analyses comparing students’ initial and revised drafts sug-
gest that their revisions are also informed by reading their peers’ draft and providing 
feedback, and that this aspect of peer review may have a greater impact than the 
feedback students receive (Finkenstaedt-Quinn et al., 2021; Watts et al., 2022); but 
the results have been mixed across studies (Watts et al., 2024). Additionally, in a 
case study analysis of students’ writing artifacts from a WTL assignment focused on 
mechanistic reasoning in organic chemistry, we found a range in the extent to which 
students engaged with the processes of peer review and revision (Finkenstaedt-Quinn 
et al., 2024). Specifically, some students made meaningful revisions that related to 
both the feedback they received and the peers’ drafts they read, while others made 
smaller-scale revisions tied only to feedback they received. As this study primarily 
drew from written artifacts, we were interested in exploring how students themselves 
described their revisions and the relationship to peer review. By better understanding 
both what students are doing and how they see themselves as doing it, we hope to 
gain insight into how to enhance students’ engagement in the peer review and revi-
sion aspects of the MWrite Program’s WTL assignments and thus increase the learn-
ing benefits of this pedagogy.

This study focuses on a MWrite WTL assignment in an introductory statistics 
course where the instructor recently incorporated student reflections into the revi-
sion stage of the assignments as a way to support student revisions. In the reflections, 
students are asked to write about how the revisions they made were informed by the 
peer-review process. This presented us with the opportunity to examine students’ 
reflections as a representation of how students perceived aspects of the peer review 
process informing their revisions. Our thinking draws on the cognitive processes 
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involved in revision as described by Flower et al. (1986) and Hayes et al. (1987). As 
the writer begins the revision process, they read their text to evaluate how it addresses 
their goals for the text and how it aligns with criteria related to the task. As they eval-
uate their text, they identify problems within it. They then consider what strategies 
to use in approaching revision—such as what problems they can ignore, if they need 
more information to address the problem, and the extent of revision that is needed—
before actually beginning to revise their text. In our context, as students revise they 
consider how well their initial draft addresses the writing prompt and the peer review 
criteria, the feedback they received, and they also compare their peers’ drafts to their 
own work. Based on these factors, they reflect on their initial draft, identify problems 
in their writing, and consider how they should address those problems. Students’ 
revision reflections thus serve as external representations of their revision process that 
we, as researchers, can then examine to gain insight into their thinking.

We describe a focused examination of three students’ final drafts and the cor-
responding revision reflections in response to one of the WTL assignments imple-
mented in the statistics course. This is followed by an exploratory analysis across a 
subset of students’ revision reflections. Our aim from this analysis was to develop a 
better understanding of how students revise in a WTL context, both what they revise 
on (e.g., content, reasoning, writing mechanics) and what informs their revisions 
(e.g., reading peers’ drafts, receiving peer feedback, writing fellows, outside readings). 
This provides insight into the extent to which students are engaged with revision and 
utilizing their peers as resources, which can inform efforts to enhance the benefits of 
WTL through peer review and revision mechanisms. As such, the following research 
questions guided our analysis:

1.	 What types of revisions do students comment on making? 
2.	 What sources do students identify as informing their revisions?

Methods

Study Overview

We qualitatively analyzed students’ written reflections about their revision process, 
which formed one of the MWrite WTL assignments incorporated into an intro-
ductory statistics course. From this course, twenty students consented to participate 
in the study and allowed us to analyze their writing. We examined three students’ 
final drafts and corresponding revision reflections as exemplar cases for how students 
performed and described their revisions. Additionally, we thematically analyzed the 
written revision reflections of all twenty students via an inductive coding process. 
This study is considered exempt by the institutional review board, and pseudonyms 
are used throughout when referring to specific students.
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Course Context and Assignment Details

The introductory statistics course is primarily taken by sophomore and junior under-
graduates across various disciplines and introduces basic statistical concepts. The 
course consists of a lecture session three times a week, as well as a lab once a week 
with a graduate-student instructor that focuses on the use of RStudio in the context 
of various data sets. Students are primarily assessed through exams supplemented by 
weekly homework, lab assignments, and two MWrite WTL assignments. Each WTL 
assignment consists of a supplemental assignment completed in the lab, an initial 
draft, peer review, and a final draft and revision reflection. Writing fellows assist with 
the WTL process—they are undergraduate students who previously performed well 
in the course and showed an advanced understanding of the topics covered by the 
assignments. Additionally, writing fellows are responsible for hosting office hours to 
answer questions and grading the initial drafts, peer reviews, and final drafts. When 
grading the initial drafts, the writing fellows provide students with feedback primar-
ily focused on completion and deduct points if students’ responses missed items 
asked for in the assignment description. They also typically provide a few directive 
comments for what students may want to focus on as they revise. Students receive 
the comments from the writing fellows after the peer review closes. Students also all 
receive a message describing common errors that the writing fellows identified in the 
first drafts.

The revision reflections examined herein were part of an assignment that 
appointed students as analysts for the American Hotel and Lodging Association 
(AHLA). They were given the larger goal of understanding the characteristics of a 
random sample of five hundred Airbnb listings in Chicago neighborhoods and asked 
to evaluate the characteristics in order to guide decisions in the hotel industry. Stu-
dents were tasked with writing a five-to-seven-hundred-word memorandum that 
included a histogram, an analysis of two categorical variables in a grouped bar chart, 
an analysis of one quantitative variable versus one categorical variable, and recom-
mendations to AHLA based on their findings. Finally, students were asked to close 
their memorandum with a summary of their findings and a response to the following 
query: “Your project manager suggests using the results from your analysis above to 
understand the characteristics of Airbnb’s competitor, Vrbo. Do you agree with your 
manager that it is appropriate to do so? Why or why not?”

After writing an initial draft in response to the assignment, students read approxi-
mately three of their peers’ drafts and offered feedback according to four content-
focused criteria. They correspondingly received feedback from three peers, on 
average. Students were then tasked with revising their initial draft based on new or 
changed perspectives about the assignment. Lastly, they were asked to include a revi-
sion reflection in their final draft (see Figure 1).
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Include a reflection on the revise and resubmit process. This reflection should 
be between 100 and 150 words. The reflection should be placed at the end of 
your memorandum. A complete reflection will include the following 2 items:

A.	 Now that you have received feedback from some of your peers 
read through their comments. Based on the comments received, 
identify the areas that you could improve. Summarize the edits you 
thought were appropriate to make to your writing piece based on 
the feedback from your peers, your writing fellow’s comments, or 
feedback you’ve received during office hours. If you choose not to 
make a suggested change, provide a thorough and respectful ratio-
nale explaining why you declined to make the edit. 
∙	 If you did not receive any peer review feedback, identify the 

areas you decided to change. Summarize the edits you thought 
were appropriate to make to your writing and explain why you 
made such changes. 

B.	 How did the three peer reviews you completed help improve your 
draft? Identify two areas in your revised memorandum that benefit-
ted from reading submissions from your peers. 

Figure 1. Prompt guiding students’ revision reflections.

Data Analysis

We selected three students as cases for close analysis of their revision reflections 
and final drafts. Marcie, Yael, and Phillip were selected as they captured a range of 
experiences in their revision reflections. For each case, two researchers individually 
read through the student’s revision reflection and final draft (in which the revisions 
were clearly marked) and wrote a memo noting how the student described their 
revision process and how their reflection corresponded to their revisions. Next, the 
two researchers read and discussed each other’s memos. One of the researchers then 
wrote up a case profile for each of the three students, got feedback from the other 
researcher, and revised in order to incorporate the feedback.

We also thematically analyzed the revision reflections of all twenty students 
included in the study (Braun and Clarke, 2006). We individually read through each 
revision reflection to familiarize ourselves with the data and noted features of stu-
dents’ responses related to the peer review and revision processes. We then discussed 
what we had noted in the responses and through discussion inductively developed 
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a coding scheme (Appendix, Table 1). We identified three groups of codes: type of 
change, source of revision, and evaluation. The type-of-change codes characterized 
the revisions students described making. The source-of-revision codes captured the 
resources students identified as influencing their revisions. The evaluation comment 
codes captured students’ reflective and affective comments about the writing process. 
We iteratively applied the coding scheme to a subset of students’ responses and dis-
cussed the coding to refine the coding scheme. We applied the final coding scheme 
to all of the revision reflections, comparing codes and discussing any differences to 
reach consensus on the applied codes. Finally, one researcher iteratively reviewed the 
reflections considering the applied codes and generated themes across the responses.

Results

To capture students’ thinking about their revisions, we first present three student 
cases detailing the ties between the revisions they made and their revision reflections. 
This is followed by our analysis across students’ revision reflections focused on the 
types of revisions they described making and the sources to which they attributed 
their revisions.

Table 1. 
Codes applied to the revision reflections of the three cases.

Parent Code Child Code Marcie Philip Yael

Type of change

added missing content x x
fixed incorrect content x
clarity x x
Explanation x x
reasoning/argument x x
Grammar/structure x

Source of revision
Peer feedback x x x
Reading and providing feedback x x x
Writing fellows/office hours x

Evaluation 

Did not make a suggested change x x
Reflection/metacognition x x
mentions revisions for audience x x
Affective comment about peer review 

process x

Total applied 8 10 6
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Student Cases

Marcie. Marcie’s reflection demonstrated a deep understanding of the strengths and 
weaknesses of their initial draft, and they noted how their final draft was shaped by 
receiving and giving peer feedback. Marcie provided two examples of clarity-focused 
revisions they made: explaining an important term and expanding on their reasoning 
for using specific variables. Marcie noted, “[I]n my revision, I added explanations 
concerning the meaning of super host status and elaborated on my reason for using 
the variables I chose for the side-by-side boxplot.” Marcie adjusted their definition 
of the term “Superhost” to clarify it for readers. When one peer suggested adjusting 
the boxplot variables, Marcie instead elaborated on their choice of variables. Marcie 
demonstrated metacognition when discussing this decision, which they connected 
to their primary argument: “I chose not to change the variables I used in boxplots 
(which was recommended by one of the peer reviewers) because I thought the com-
parison helped further evidence my main argument that customer satisfaction seems 
to depend more on service quality than price.” Based on what they had observed in 
their peers’ drafts, Marcie also added a discussion in their revised draft on the vari-
ables related to Superhost status. Overall, Marcie made a series of minor but effective 
revisions that enhanced their memorandum rather than changed it. These changes 
were largely attributed to advice from their peers and reflection after reading the 
work of others.

Phillip. In their reflection, Phillip described how the peer-review process (both read-
ing their peers’ drafts and receiving feedback) helped them better understand the 
assignment objectives and informed their revisions. Phillip positively reflected, “Aside 
from peer reviews, reading other students’ memorandums helped me better under-
stand the project and prompt. For example, after spending more time interpreting 
the prompt and goal of the assignment, I related the distribution of Airbnb prices to 
the lodging company.” This last addition was a crucial change because the memo-
randum’s purpose was to translate statistical findings into recommendations. Phillip 
further noted that they had not sufficiently connected their findings and corrected 
this in their revised draft by providing a reasonable suggestion to the intended audi-
ence. They also improved their argument by adding the specific reasons why further 
research into the topic is needed. Additionally, Phillip defined outliers and added 
justification for their use of means rather than medians, which demonstrated their 
understanding of the material, and noted a clarity-based revision regarding chang-
ing their decimals to percentages. They also decided not to follow a suggestion from 
one of their peers that they include more of their calculations, as they felt the audi-
ence would not have the appropriate statistical background to be able to interpret 
them. Per a comment left by a writing fellow, they also added an introduction, which 
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helped structure their draft according to the correct format. Overall, informed by the 
peer review process, Phillip implemented significant changes that strengthened their 
piece considerably.

Yael. Yael’s reflection largely focused on how, due to the feedback they received, they 
incorporated additional data and explanations that strengthened their arguments. 
Yael described their experience positively: “The reviewers overall also did a great job 
explaining what I should improve upon, while also telling me what I did a good 
job on and giving me positive feedback.” Yael also identified areas to improve their 
argument and conclusion about the applicability of their statistical findings from 
reading their peers’ drafts. Yael’s most significant revision was to redo their descrip-
tion of conditional probabilities (i.e., the probability of one event occurring given 
the existence of another), which was in response to their peers identifying a com-
putational error in Yael’s draft. This revision resulted in a strong paragraph with 
numerical evidence supporting their overall argument. Furthermore, as with Phillip, 
Yael included a recommendation to the Lodging Association which was an essential 
aspect of the assignment. They also added further discussion of pricing data and 
sufficiently incorporated the findings from their graphs. Relatedly, they added text 
explaining key aspects of their first graph. Yael also improved their argument about 
whether Vrbo could use statistical analysis for their business model by pointing out 
other differences between the two data sets. Overall, they made both minor changes, 
such as adjusting their existing descriptions and explanations, and more considerable 
changes, such as switching out their incorrect analysis and tying their findings to the 
context given in the assignment.

Types of Revisions Students Describe Making

Similar to the three cases presented above, students described making a range of 
revisions that were primarily content focused. The content-focused revisions fell 
into three related categories: adding or revising content descriptions and analyses; 
adding or expanding on explanations of analysis; and enhancing arguments. Sixteen 
students described adding or revising content descriptions and explanations due to 
the peer review process. Of the sixteen, nine students attributed their additions to 
feedback they had received, two to information gleaned from reading their peers’ 
drafts, and five to both receiving feedback and reading their peers’ drafts. Students 
primarily described adding explanations describing their data or analyses. For exam-
ple, Emily described how getting feedback led them to include more analyses in their 
revised draft:

“After reading my peers’ feedback, I began to pick more specific elements 
and comparisons to comment on in my analyses. The peer reviews definitely 
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helped me get started in the right direction as my initial submission hon-
estly did not have much content.”

Students also described adding numerical representations to support their analyses 
and revising numerical descriptions to address readability concerns. Lois said:

“I . . . unclearly used median and means in explaining why the presence of 
a pool doesn’t affect the ratings. So instead of using means, I [provided] the 
quartiles for a meaningful conclusion.”

Over half of the students discussed adding explanations or revising them. Stu-
dents primarily added explanations that connected their data and analyses to the 
context given in the assignment. Some students also expanded existing descriptions 
of statistical concepts or the graphical representations of their data, explaining the 
choices they had made during data analysis (e.g., why they had used a certain data 
set) or describing the meaning and implications of their results.

Importantly, fourteen of the students described revising their reasoning or argu-
ments. They almost entirely attributed this type of revision to receiving feedback, 
with one student stating that both aspects of the peer review process were helpful and 
two also recognizing the influence of writing fellows. Students primarily reflected on 
adding or revising the reasoning for their argument and final conclusion. As with 
the explanation-focused revisions, some students added contextual information to 
enhance and support their argument. Alternatively, some students described revising 
their analysis, or how it was posed, so as to better support their conclusions. Anne 
described this, as well as how they gained a better understanding of the significance 
of a specific statistical property:

“I feel I was able to edit and succinctly back up each of my claims with suffi-
cient numerical evidence. The second part of my recommendations showed 
me that although I understood outliers, I did not understand the analytical 
importance of including them in my thought process and reasoning. After 
going back to where I was told I ignored the outliers, I was actually able to 
use them to create a more nuanced argument about the data I provided.”

Two students described making larger revisions to their arguments due to a change in 
perspective resulting from feedback they received from their peers. Alexis described 
gaining a new perspective on the meaning of their analyses that they used to revise 
their argument, and Mahvesh gained a new perspective on how to present their argu-
ment. In both cases, this feedback led them to make substantial revisions to their 
argument. Lastly, two students made smaller, clarity-focused revisions.
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About half of the students also commented on making revisions related to orga-
nization and style. Although this type of revision was not the focus of the assignment 
or the peer review, students primarily attributed these revisions to feedback received 
from their peers, with two students also relating these revisions to reading their peers’ 
writing and one to the feedback from a writing fellow. The primary revisions falling 
into this category entailed making their responses more concise. Students also dis-
cussed revising their drafts so that they aligned more with the genre and criteria of 
the assignment (e.g., adding an introductory paragraph, employing the formatting of 
a memorandum) and resolved issues with grammar, sentence structure, and confus-
ing language.

Sources Students Identify as Informing Their Revisions

Students described making revisions based on both aspects of the peer review process 
(i.e., from feedback they received from their peers, and due to reading and providing 
feedback to their peers) as well as from interacting with the writing fellows for the 
course. They also discussed positive perceptions of the peer review process and how it 
supported reflection on their responses that prompted revisions.

All eighteen of the students described peer feedback as informing their revisions, 
albeit to various extents. Four of the students did not provide specifics about the 
feedback they received but did describe how they revised their draft in response, or 
how feedback helped them recognize issues with their initial drafts. For example, 
Anne said:

“Based on my peers’ comments, I realize that I was doing two main things 
wrong: lacking specification about my points given the provided data, and 
ignoring outliers.”

Three additional students broadly described the feedback they received, followed 
by a few specific examples and the revisions they made in response. The remaining 
eleven students detailed specific comments they got from their peers, followed by 
the revisions they made in response. They described receiving comments related to 
clarity, their explanations of the data they included, their analyses, and their final 
arguments. Students described two types of clarity-related suggestions: comments 
related to wording and sentence structure, and comments focused on the clarity of 
how they presented numerical and graphical information. Regarding their analyses, 
students primarily described receiving suggestions to add variables and quantitative 
evidence to their analysis, while some suggestions related to how they could interpret 
their findings. For example, Mahvesh said:
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“Reviews for Q1 said that I had great numerical summaries, but I should 
explain how this relates to hotels in Chicago. . . . Q4 reviews said my reason-
ing for Vrbo was a bit subjective so I gave more objective reasoning.”

The comments on students’ arguments related to how their argument could be 
expanded, clarified, or supported with evidence. All the students who described spe-
cific comments they got from their peers described receiving comments related to 
either their analysis or their crafted argument, or both, which indicates that students 
were overall providing feedback that could support their peers in achieving the goals 
of the assignment.

In their written reflections, eight students described how their revisions were 
influenced by reading their peers’ drafts, with two students also mentioning that they 
benefited from providing their peers with feedback. Dave described the benefits of 
both reviewing their peers’ drafts and getting feedback:

“Overall, reading my reviews and reviewing others’ memorandums helped 
me make my memorandum a lot more specific and professional, as I could 
take advice and inspiration from my peers.”

Students described reviewing their peers’ drafts as helping them identify missing 
content, content they should expand on in their drafts, and how they could better 
describe or summarize their data and analyses. Specifically, from reading their peers’ 
drafts, students discussed how seeing their peers’ writing helped them revise for clar-
ity in their own writing. One student, Phillip, also talked about how reading their 
peers’ responses helped them better understand the assignment itself, which led them 
to build additional connections that supported their final argument.

Five students also talked about making revisions due to feedback from the writing 
fellows affiliated with the MWrite WTL assignments. Four of them attributed revi-
sions to both feedback from the writing fellows and feedback they received from their 
peers. The feedback primarily involved suggestions that students add data to their 
analyses and revise how they presented their data or analysis.

Interestingly, six students discussed feedback from their peers that they chose not 
to follow. Mahvesh received conflicting reviews about the understandability of their 
language and chose not to revise, whereas Tamsyn disagreed with the feedback they 
received as they felt that their response was already sufficient. Three of the students 
chose not to follow some of the suggestions from their peers since they felt the sug-
gested revisions would negatively impact their response; these suggestions involved 
removing or changing portions of their response that students felt were important 
for interpreting their analyses or argument. For example, Claire did not follow the 
specific suggestion they received, though they still revised their draft in response to it:
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“For my analysis of a quantitative and categorical variable, someone said 
that my plot was confusing and I should get rid of the outliers, however, 
I ignored this because I believe that outliers are important to have and 
acknowledge. Instead, to try to make my analysis clearer I added numerical 
values to explain what I meant by ‘nearly all’ and ‘most.’”

This shows that Claire recognized the importance of outliers to their response, but 
still took the feedback into consideration and made a productive revision.

Six students also considered the intended audience when revising. They primar-
ily described revising their response to make it more understandable for an audience 
with limited statistical knowledge. Mohsin demonstrated the importance of consid-
ering the intended audience when writing when they said:

“From the peer review of Q1 and the office hour, I add more information 
about the center and shape of the graph and list more data, such as Q1, Q3, 
and IQR. I think suggestions are really helpful because missing informa-
tion can negatively impact the audience to understand the whole picture 
of price.”

Comparatively, Phillip received a suggestion to add calculations to their memo but 
felt that the audience given in the assignment would not benefit from the addition 
and so chose to not revise. Interestingly, despite the lack of emphasis on the audience 
in the peer review rubric and from comments by the writing fellows, students seemed 
to place an importance on this aspect of the assignment.

Students also reflected on how they benefited from engaging in the peer review 
process, where both affect and reflection are important components of the revision 
process. Five students explicitly expressed positive experiences with the peer review 
process. Dave’s description of the benefits captured the positive affect similarly 
expressed by their peers: 

“After reading my peer reviews I was definitely able to make some meaning-
ful changes. . . . Overall, reading my reviews and reviewing others’ memo-
randums helped me make my memorandum a lot more specific and profes-
sional, as I could take advice and inspiration from my peers.”

All of the five students described finding the suggestions and feedback they received 
from their peers to be helpful for revising their drafts. Two of the students, Dave 
and Yael, additionally mentioned that reading their peers’ draft was beneficial. 
Furthermore, six students explicitly engaged in metacognitive reflection on how the 
peer review process impacted their response to the assignment. Three of these focused 
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on how they were able to improve their argument due to feedback they received from 
their peers. Anne said:

“The second part of my recommendations showed me that although 
I understood outliers, I did not understand the analytical importance of 
including them in my thought process and reasoning. After going back to 
where I was told I ignored the outliers, I was actually able to use them to 
create a more nuanced argument about the data I provided.”

As described above, Mohsin reflected on how they added content when they revised 
as they realized its importance for the audience to be able to understand their memo. 
Two students, Phillip and Marcie, demonstrated metacognition arising from reading 
their peers’ drafts: Phillip described better understanding the assignment, and Marcie 
discussed adding reasoning to their draft due to seeing peers arguing counter to one 
of the analyses they had performed.

Discussion

Our results indicate that students thoughtfully engaged with peer review and revi-
sion during the WTL process situated in a STEM context. Students’ revision reflec-
tions contained nuanced descriptions of the revisions they made and why, provid-
ing useful insight into students’ revision process. As seen across the three cases, stu-
dents described both specific revisions they made and what elements of the process 
informed the specific revisions. Our analysis furthers research on WTL by providing 
insight into how students use the information garnered from the peer review process 
to inform their revisions; it also aligns with the aims of WTL, which focuses on con-
tent rather than the ability to write (Gere et al., 2019).

Our findings also expand on the existing literature on benefits of peer review for 
writing by demonstrating the types of higher-order revisions students made when 
focusing on their argument and related concepts. Students described revising the 
arguments they presented in their responses, their statistical analyses and explana-
tions thereof, and their responses in general to enhance clarity. Most of the students 
described revising their argument and reasoning in their revision reflections, which 
was a primary aim of the assignment as the ability to translate statistical findings 
within a data set to applicable recommendations for a client is an important aspect 
of the statistics discipline. This aligns with WTL research generally, which indicates 
that WTL can support students to engage in higher-order thinking and application 
of content that is known to be difficult for them (Gere et al., 2019; Nevid et al., 
2017). It is promising that students identified revising their arguments and reasoning 
primarily due to receiving feedback from their peers and indicates that peer review 
can also support this skill in STEM disciplinary contexts.
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Our findings indicate that students recognized that both aspects of peer review 
informed their revisions and that they viewed the experience in a positive light. The 
ubiquity of student revisions due to feedback, in conjunction with the complexity of 
the types of revisions they made (e.g., on the argumentation and analysis levels) indi-
cates that students were constructively engaging with feedback from their peers. This 
contrasts with other studies focused on student revisions due to receiving feedback, 
which indicated that not all students use feedback to revise (Leijen and Leontjeva, 
2012; Lu et al., 2023). Students also described how reading and providing feedback 
led them to engage in metacognitive reflection on their own writing. This aligns with 
prior peer review literature which indicates that students benefit from both receiv-
ing feedback and being the reviewer (Cho and Cho, 2011; Cho and MacArthur, 
2011; Lundstrom and Baker, 2009; Zhang et al., 2017). However, our finding that 
students themselves recognized the benefits from both aspects of peer review is less 
common (Nicol et al., 2014). Thus, our findings may indicate that tasks such as the 
revision reflections support students to recognize the benefits of both aspects of the 
peer review process more fully when they revise. 

Limitations and Implications

Our findings are bounded by the course and self-selected set of students from which 
we gathered data, which limits the claims we can make from this study. Additionally, 
students’ responses to the revision reflection may have been shaped by the students’ 
knowledge that they had agreed to participate in this study or by the prescribed 
nature of the reflections (i.e., students may have attempted to demonstrate that they 
engaged in the processes expected by the instructor). While the revision reflections 
were prescriptive, in this context it may further support the structure of the assign-
ment as a whole: if directing students to comment on their revisions led students to 
consider and utilize information from the peer review process as they revised when 
they might not have otherwise, then the revision reflections played a useful role. In 
alignment with an interpretivist paradigm, we recognize that our analysis of students’ 
reflections was informed by our positionality (i.e., our varying degrees of familiarity 
with the WTL process and the statistical concepts covered). However, our method-
ology, through which we engaged in reflexivity and discussion as a research team, 
allowed for an in-depth exploratory analysis that can inform future analyses.

This study provides an initial exploration of what students wrote about in revi-
sion reflections associated with a WTL assignment that incorporated peer review and 
revision. A key next step is to compare students’ revisions when they do and do not 
write revision reflections in order to identify whether incorporating revision reflec-
tions enhances their engagement with and utilization of the peer review process. Fur-
thermore, we found that some students engaged in explicit metacognitive reflection 
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in their revision reflections. It is important to understand how metacognitive reflec-
tion was elicited by the revision reflections as opposed to arising naturally through 
the act of participating in the peer review process. Related, it is worth examining how 
modifications to the assignment or learning environment could support increased 
metacognitive reflection from students, as it is an important part of learning.

While we found that students only expressed positive views of peer review, prior 
research indicates that students have mixed perceptions (Huisman et al., 2018; 
Kaufman and Schunn, 2011; Nicol et al., 2014; Strijbos et al., 2010). This indicates 
research focused on how the assignment or feedback structure shapes students’ affec-
tive experiences is needed. Furthermore, the alignment between feedback from writ-
ing fellows and peers seen here indicates a potential avenue for addressing students’ 
negative perceptions of the peers’ abilities (i.e., alignment between the two sets of 
feedback could reinforce peers’ feedback and serve as an indicator of peers’ abilities 
to provide meaningful feedback). Interestingly, students attributed some revisions to 
consideration of the rhetorical audience, even though it was not emphasized in the 
assignment or by the writing fellows. This finding aligns with prior MWrite research 
and indicates the importance of connecting the audience with the learning goals of 
the assignment (i.e., linking what we want students to be writing about to the depth 
of detail we want them to provide). Overall, students’ revision reflections were a 
useful tool for capturing their thoughts and revision process, and our examination 
indicates the merit of using revision reflections to support students’ engagement and 
reflection with peer review and revision.
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Appendix

Table 2. 
Coding of revision reflections.

Parent Code Child Code Definition Exemplar

Type of 
change

Added 
missing 
content

Student describes adding content 
descriptions or analyses.

“Finally, a recommendation was 
that I should give a couple 
more characteristics throughout 
my memorandum, so I tried 
including a couple I knew would 
relate to my conclusion.” - Axie

Fixed 
incorrect 
content

Student describes fixing incorrect 
content or analyses.

“Comments on the axis of the 
grouped bar chart pointed out 
my mistake.” - Lois

Explanation
Student describes adding 

or revising explanations 
(descriptive, lower-order).

“Doing peer reviews helped me 
see how others summarized 
their data. This helped 
me reword my statistical 
summaries.” - Mahvesh

Reasoning/
argument

Student describes making 
changes to their reasoning 
and/or final argument/
summary (causal, higher-
order).

“My peers suggested [I] include 
some ratio or percentage 
. . . which can support my 
argument.” - Sequoia

Clarity Student describes making clarity-
related revisions.

“I . . . saw where I had trouble 
explaining my points in a 
concise but compelling 
manner.” - Claire

Grammar/
structure

Student describes making 
grammatical or structural (e.g., 
adding an intro, making text 
more concise) changes.

“I can learn from their sentence 
structure that analyzes the 
data.” - Stephen

Source of 
revision

Peer 
feedback

Student mentions how feedback 
they received from their peer(s) 
influenced their revisions or 
revision process.

“My peers had suggested a 
change to take out a lot of 
heavy worded sentences and 
to provide more application 
to the hotels throughout the 
memorandum.” - Tamsyn

Reading and 
providing 
feedback

Student mentions how reading 
their peers’ drafts and/or giving 
feedback influenced their 
revisions or revision process.

“I also think that giving out 
revisions was important 
because it gave me more ideas 
as to what to put in my paper.” 
- Andy

Writing 
fellows/
office hours

Student mentions writing fellows 
or attending office hours 
influencing their revisions or 
revision process.

“Based on the feedback from my 
peers and writing fellow . . .” - 
Nalo
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Parent Code Child Code Definition Exemplar

Evaluation

Did not 
make a 
suggested 
change

Student states that they did not 
make a change suggested to 
them.

“For the side-by-side box plot, 
I don’t make any changes 
though it was mentioned in the 
comment.” - Maia

Reflection/
metacognition

Student reflects on their own 
writing/analysis from going 
through the peer review or 
revision processes (e.g., gains 
new perspective).

“I never thought of my analysis in 
this perspective.” - Alexis

Mentions 
revisions 
for 
audience

Student discusses making 
revisions with the prompt 
audience in mind.

“Also, I add explanations of Q3 
and IQR for audiences with 
minimum statistical knowledge.” 
- Mohsin

Affective 
comment

Student makes a positive or 
negative affective comment 
about the peer review process.

“The peer reviews definitely helped 
me get started in the right 
direction.” - Emily




