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Abstract The use of peer assessment to evaluate students’ writing is one recommended

method that makes writing assignments possible in large content classes (i.e., more than 75

students). However, many instructors and students worry about whether students of all

ability levels are capable of helping their peers. We examine how ability pairing (e.g.,

high-ability student with high-ability student versus high-ability student with low-ability

student) changes key characteristics of feedback to determine which pairings are likely to

benefit students most. A web-based reciprocal peer-review system was used to facilitate the

peer review of students’ writing of two papers. Over 1,100 comments given to writers from

their peers were coded for several relevant categories: type of feedback, type of criticism,

focus of problem, focus of solution, and implementation. Overall, creating peer-review

groups such that students receive feedback from someone of a dissimilar ability appeared

to be most beneficial. High-ability writers received similar kinds of feedback from high-

ability versus low-ability peers. By contrast, the low-ability writers received more com-

ments that identified problems focusing on substance issues from high-ability reviewers. In

addition, the low-ability writers implemented a higher percentage of the comments from

the high-ability reviewers.
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Introduction

In higher education, students seldom have good opportunities to learn how to write because

their large content classes (i.e., more than 75 students) make it very difficult for instructors

to provide adequate feedback on writing (Arum and Roksa 2011; Bok 2006). One possible

solution that has been gaining popularity is the use of peer assessment to evaluate students’

writing in both formative and summative ways. Peer assessment can benefit students in

multiple ways. First, students experience more writing assignments, which allows them to

practice the skill of writing. Second, students can receive a significant amount of feedback

from peers, which allows them to revise drafts more successfully (Cho and Schunn 2007).

Third, students learn how to evaluate writing by providing feedback to their peers, which

can improve the students’ ability to evaluate their own writing (Wooley et al. 2008).

Despite these benefits, instructors are reluctant to use peer assessment. Many instructors

have told us that they are unsure whether all students are capable of helping their peers.

That is, instructors question whether low-ability students have something to offer high-

ability students, and whether low-ability students helping other low-ability students would

be too much like the blind leading the blind. Therefore, the current study addresses two

research questions. The first research question focuses on a pragmatically important

issue—that is, how are the benefits of peer-review moderated by the ability of the students

(as writers and peers as reviewers)? The second research question builds on peer-assisted

learning theory—that is, how similar does peer assessment in writing work in comparison

to other types of peer-assisted learning (e.g., peer tutoring and cooperative learning)?

Rigorous empirical work on peer assessment is limited, and it tends to focus on the

overall effectiveness or reliability and validity (for reviews, see Topping 1998 and Topping

and Ehly 1998). One prior study (Lin et al. 2001) examined one dimension of student

ability, thinking style, and found that review groups consisting of high executive thinking

style students gave better feedback and improved performance relative to review groups

consisting of low executive thinking style students. However, this study confounded giving

and receiving feedback—high students only gave feedback to high students and low stu-

dents only gave feedback to low students. The study provides no information on the effects

of the two heterogeneous reviewing cases (high ability to low and low ability to high). No

other ability grouping studies in the context of peer assessment of writing could be found.

Thus, interactions of student ability on peer review specifically in writing have not been

examined in prior work.

In a typical setting, students are randomly assigned to the peer assessment groups. Gouli

et al. (2008) described several web-based environments that support peer assessment, but

only their environment (PECASSE) offered alternative strategies to assign students to peer

assessment groups, such as randomly by the system, manually by the instructor, or sys-

tematically by the system based on learners’ characteristics—grouping students with

similar characteristics or dissimilar characteristics. While a mechanism was offered to

automatically create homogeneous or heterogeneous groups (as was done experimentally

in Lin et al. 2001), the authors did not provide any empirical evidence or advice regarding

which option was optimal. The current study examined how feedback from peers of similar

ability (i.e., homogeneous groups) or from peers of differing ability (i.e., heterogeneous

groups) affected the benefits of peer-review—more specifically, we examined how the

features and content of peer comments differed depending on the feedback source and

whether these differences affected how the students responded to the feedback. In this

context, feedback is defined as the information provided to a writer with the purpose of

changing performance in a particular direction (i.e., improve the quality of the document).
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Given the absence of prior literature on grouping strategies specifically in writing,

literature from other types of peer-assisted learning will be considered in order to develop

hypotheses about how different abilities affect the benefits of peer assessment. Topping

(2005) reviewed 25 years of development in the peer-assisted learning literature. He

identified two types of peer-assisted learning that have been long established and rigor-

ously researched: peer tutoring and cooperative learning. Peer tutoring and cooperative

learning clearly have different goals than peer assessment, but they do all critically involve

the exchange of some formative feedback, which is likely influenced by ability level (from

both provider and receiver). Peer tutoring and cooperative learning also tends to be face-to-

face, whereas peer assessment tends to object-centered and often online, but peer tutoring

and cooperative learning does also happen in online contexts.

To map predictions, critical similarities and differences between peer assessment (our

focus) and peer tutoring and cooperative learning (existing literature) must be unpacked.

We consider two key dimensions: interaction and number of feedback ideas received. In

the following section, comparisons between peer assessment and peer tutoring/cooperative

learning on these two dimensions will be made to better understand which structural

features of peer assessment are similar to peer tutoring and cooperative learning.

Comparisons between peer assessment, peer tutoring, and cooperative learning

One salient difference between peer assessment and peer tutoring/cooperative learning is

the type of interaction between the students: bidirectional versus one-way interaction (see

Table 1). Within peer assessment, the interaction typically is one-way; especially in the

cases where web environments are used to facilitate the process, a reviewer submits

feedback by a certain deadline and the writer receives the feedback after the deadline has

passed without any additional interaction necessary. By contrast, in peer tutoring and

cooperative learning, pairs or groups of students typically work bidirectionally either face-

to-face or via chat programs. Through bidirectional interaction, communication barriers

between feedback provider and feedback receiver can be reduced. The greater the initial

differences between provider and receiver (e.g., language, culture, ability), the more that

this communication issue is likely to be important.

Another way to compare peer assessment, peer tutoring, and cooperative learning is to

consider how much feedback/instruction is provided and received (see Table 1). Based on

these dimensions, peer assessment seems to be more similar to cooperative learning.

Frequently, peer assessment involves providing feedback to and receiving feedback from

multiple peers who notice many different problems and provide many different solutions.

This multiplicity provides another opportunity for peer assessment to have advantages over

Table 1 Characteristics of the peer assessment, peer tutoring, and cooperative learning literature

Peer assessment Peer tutoring Cooperative learning

Type of interaction One-way Bidirectional Bidirectional

Amount of feedback Multiple sources Single source Multiple sources

General findingsa

For low-ability students Equally High-ability peers High-ability peers

For high-ability students Equally Low-ability peers Equally

a General findings regarding which peer group would likely provide the best feedback for low-ability and
high-ability students
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instructor assessment. Several researchers have found that students who received feedback

from multiple peers improved just as much as those who received feedback from a single

instructor (for a review, Topping and Ehly 1998), and in some cases, students improved

more from peer feedback (Cho and Schunn 2007). Similarly to peer assessment, students in

cooperative learning situations find themselves working with several students who each

notice different things. During group work, students may need to provide explanations to

several peers who have less understanding of the topic to be learned. In return, these

students may receive explanations from several peers to help themselves gain a better

understanding. Unlike peer assessment and cooperative learning, in peer tutoring, students

(i.e., the tutee) typically interact over an extended session with only one other student (i.e.,

the tutor). In these sessions, the tutor might provide more depth on particular issues, but is

likely to notice fewer issues. As a result, peer tutoring may provide students fewer learning

opportunities from receiving feedback than peer assessment and cooperative learning.

Effects of ability on cooperative learning and peer tutoring

In theory, there are several advantages to working with peers with the same ability versus

working with peers with high or low ability (Lou et al. 1996). When students of similar

abilities work together, the students are able to work at a common pace. Without the

pressure of trying to keep up or waiting for others to catch up, students may be more

motivated to learn. However, researchers have only speculated about this advantage and

have not specifically examined whether this effect actually occurs in homogenous groups.

By contrast, working with peers with higher or lower ability may provide opportunities

to hear from multiple perspectives, which may stimulate discussion among the group

members. One study that examined diversity in the workplace found that more diversity led

to conflict (Jehn et al. 1999). One thing to note is that not all conflict is negative—conflict

in groups may lead to more discussion. In order to construct an outcome that will satisfy all

group members, they must first engage in a discussion about each of the members’ ideas.

This reflection is likely to lead to a change in understanding (De Lisi and Golbeck 1999;

Moshman and Geil 1998).

Cooperative learning

While many studies have examined the effects of group composition on cooperative

learning, the majority of these studies focused on elementary or secondary students. One

meta-analysis revealed that there was a small effect (d = .12) in favor of homogeneous

groups (Lou et al. 1996). Interestingly, this benefit appears to be moderated by the stu-

dent’s ability level. That is, the low-ability students benefited more from heterogeneous

groups, the average-ability students benefited more from homogeneous groups, and the

high-ability students benefited equally from both homogeneous and heterogeneous groups.

The results from this meta-analysis were based on studies from multiple contexts (e.g.,

math, science, language arts) that included wide range of ages (e.g., first grade through

postsecondary school).

Relatively few studies on cooperative learning have focused on higher education stu-

dents—none of these studies involved writing. The majority of these studies in higher

education settings did not find an effect of group composition (Day et al. 2005; Goethals

2002; Miller and Polito 1999; Tutty and Klein 2008; Watson and Marshall 1995). Only two

studies found an overall benefit of homogeneous groups over heterogeneous groups (Cobb

1999; Goethals 2001). Similar to the studies focusing on younger students, several studies
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reported that the benefits differed for high-ability and low-ability students. Cobb (1999)

and Day et al. (2005) found that only high-ability students benefited from homogeneous

groups; the group composition did not matter for the low-ability students. Tutty and Klein

(2008) also found that homogeneous groups were better for the high-ability students, but

the low-ability students benefited the most from heterogeneous groups.

Overall, there is not a clear pattern, except to suggest that ability-level moderation does

occur. It likely needs to be investigated in each particular context because the pattern of

results does not appear to generalize across all learning situations. Thus, an investigation in

the context of university students providing feedback on writing is required.

If peer assessment was more similar to cooperative learning, then students should

benefit the most from feedback provided by peers of similar ability. More specifically, low-

ability students were expected to benefit from feedback provided by high-ability peers, but

high-ability students may benefit equally from both their high-ability and low-ability peers.

Peer tutoring

Researchers have also addressed whether peer tutoring is more successful with peers with

the same ability versus peers with high or low ability. This literature focuses primarily on

school-age children, who either experience same-age peer tutoring (i.e., both the tutor and

tutee are the same age) or cross-age tutoring (i.e., typically the tutor is older than the tutee).

For this age range in which students are making significant progress each year in many

academic areas, students at the same age are more similar in ability than students at

different ages. For undergraduate students, there is likely to be a wide range of abilities and

age is not likely to be an accurate predictor for general skills (Arum and Roksa 2011).

Instead, different measures of ability should be considered.

Another benefit is the quality of explanations received. By receiving explanations from

high-ability students and acting upon those explanations, the low-ability students will

likely improve their understanding (Webb et al. 1995). In a meta-analysis, Cohen et al.

(1982) compared studies of same-age tutoring to cross-age tutoring that included partici-

pants from first grade through twelfth grade in mostly math or reading. The tutees expe-

riencing cross-age tutoring performed best. Thus, these results speak in favor of students

working with peers who are at a different ability level. More recent work has focused on

the benefits for the tutor (Roscoe and Chi 2007), but there is not a systematic comparison

by age or tutor/tutee skill across studies, and thus implications for peer review matching by

skill from this more recent work on learning from tutoring is unclear.

Components of feedback and revision

In understanding how student ability might influence feedback in writing, it is important to

consider the details of feedback on writing and types of revisions. A recent study inves-

tigated which feedback features (e.g., summarization, identifying problems, providing

solutions, localization, explanations, scope, praise, and mitigating language) were related

to implementation of the feedback in document revisions (Nelson and Schunn 2009). Three

of the features were associated with an increase in implementation: summarization (i.e., the

reviewer recaps the writer’s main points), localization (i.e., the reviewer identifies where in

the paper the problem occurs), and solutions (i.e., the reviewer offers suggestions for how

to fix a problem). Therefore, feedback that includes these features will more likely be

implemented.
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Another recent study examined how high-ability students and low-ability students

differed in their commenting style in the context of giving feedback with specific rubrics

(Patchan et al. 2009). Interestingly, when provided with specific feedback rubrics, there

were very few differences between the two types of peers. However, they did not examine

the interactions between reviewer ability and writer ability/document quality. For example,

from a perspective of Vygotsky’s (1978) zone of proximal development, low ability

reviewers may not be as able to find problems in higher quality documents than high ability

reviewers.

Competing predictions

Previous research has provided mixed results on how to best assign peer assessment

groups. Different predictions could be made depending upon which literature was exam-

ined (see Table 1).

Cooperative learning

• If peer assessment was more similar to cooperative learning, then students should

benefit the most from feedback provided by peers of similar ability. More specifically,

low-ability students were expected to benefit from feedback provided by high-ability

peers, but high-ability students may benefit equally from both their high-ability and

low-ability peers.

Peer tutoring

• If peer assessment was more similar to peer tutoring, then students should benefit the

most from feedback provided by peers of different ability. However, this prediction is

very tentative given the lack of ability grouping studies on the benefits for the tutor.

Writing research

• Based on what is known from writing research, students may not benefit more from

same ability or different ability peers because the commenting style between the two

groups seems very similar.

We explored these predictions in a setting in which high and low writing ability students

as authors received feedback from high and low writing ability students as reviewers; we

teased apart the relative contributions from each reviewer through a careful analysis of

comments received in each review and the revisions made on the basis of that comment

content.

Method

Overview

The purpose of this study was to examine how student ability affected peer assessment in

writing. Random assignment to peer assessment groups was used in a large Writing

Across the Curriculum (WAC) course. After the course was completed, we determined

the ability level of the students based on self-reported SAT verbal scores and looked for

differences in the amount of feedback, feedback content, and implementation rates

between high-ability and low-ability students. Peer assessment of writing was chosen as

the context because of the relative ease of data collection and the large amount of data
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available for analysis. This context also provides high external validity. The data were

segmented and coded for analysis in order to determine whether statistically significant

relationships existed between the writing skill levels and the rates of feedback features

and implementation.

Course context

With an increase in WAC programs, content courses are more likely to use peer assessment

in order to add writing assignments to large lecture courses. Therefore, this study was

conducted in an Introduction to Cognitive Science course at a top-tier mid-sized public

research university in the US. There were two main goals for the course: to give students a

general understanding of the research topics and scientific methods used in cognitive

science, and to provide students an opportunity to derive a more detailed understanding of

the areas that overlap with their long-term interests. In order to accomplish the second goal,

two five-page papers were assigned. Students applied a key scientific finding or theory

from one of the covered chapters (i.e. logic, rules, concepts, analogies, images, connec-

tions, brains, or emotions) to everyday life, and thus the students were writing papers that

involved summarizing prior research (relatively little criticism or praise), and creating

novel extensions of this prior research that required supporting logical arguments. This

study examined the combined data set of both papers.

Participants

An extreme-groups comparison approach was used for this study. A student’s ability was

determined from the self-reported SAT verbal score.1 From a total of 91 students enrolled

in the course, only 78 students reported their SAT verbal score. Based on the distribution of

the scores, the top 25 % were considered high-ability participants (i.e., 20 students with an

SAT verbal score of 700 or higher; M = 743; SD = 34) and the bottom 25 % were

considered low-ability participants (i.e., 18 students with an SAT verbal score below 600;

M = 533; SD = 40). It is important to note that we use the terms high and low in a relative

sense, and that all of the participants in this study are at or above national averages of

writing ability given the relatively selective nature of this particular university context. In

order to compare writer and reviewer pairs, the terms writer skill and reviewer skill were

given to refer to the writing ability of the students when they acted as writers and the

writing ability of students when they acted as reviewers, respectively.

This study utilized a high-low extreme-groups design to carefully analyze comments

and implementation of comments. Extreme-groups comparisons provide greater statistical

power without bias, and are particularly useful for labor-intensive studies such as those

involving detailed comment coding. Extreme-groups comparisons are also a commonly

used strategy in the expertise literature for identifying strategies differences. Because the

students are drawn from one relatively selective university context rather than broadly

1 In other projects investigating writing in college settings, we have found correlations over r = .8 between
self-reported and actual SAT scores. We have also found strong correlations between SAT verbal and more
direct measures of writing ability (e.g., r = .8 between SAT verbal and SAT writing). We use SAT verbal
because students left this blank least often. As an additional validity check, in the current dataset, we found
that, SAT verbal correlated very well with TA grades (r = .48) and peer ratings (r = .51). Critical to our
high/low ability groupings, differences by group were 1.3 standard deviations on final draft scores as graded
by the class teaching assistant (i.e., a very large effect size).
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sampled across many university contexts, the issue of generalizability of effect sizes to the

full range of students is moot.

Data from 38 students (61 % female) were included for analyses. Because this course

was a survey course, there was a diverse population. While undergraduates at all levels

were represented, the majority of the students were lower-level undergraduates (36 %

freshman, 22 % sophomores, 28 % junior, 14 % senior). In addition, students came from

many different majors (24 different majors were represented). A large portion of the

students majored in humanities (47 %) or natural sciences (18 %).

Procedure

Data from two writing assignments were collected and analyzed. There were four steps to

the assignment that repeated for each paper: (1) submit first draft, (2) review peers’ papers,

(3) revise draft based on peers’ feedback, and (4) back-review the helpfulness of peers’

comments. To facilitate the anonymous review process for both papers, students used the

Scaffolded Writing and Rewriting in the Discipline (SWoRD, version 3.5) system, a web-

based reciprocal peer-review system (Cho and Schunn 2007).

First, students uploaded their first drafts to SWoRD by the specified deadline. Once the

deadline passed, the SWoRD system randomly distributed five papers to each student.

Then each student had 1 week to review the papers he or she was assigned. The reviewing

task consisted of two parts: feedback and ratings. The students were provided with a

detailed rubric consisting of three dimensions (i.e., prose flow, argument logic, and

insight—see Cho and Schunn 2007 for rubric details). These dimensions were the default

in the SWoRD system; the role of these dimensions in our results will be addressed in the

general discussion. The students were instructed to focus on the high prose issues that were

described in the rubric (e.g., ‘‘Did the author just make some claims or did the author

provide some supporting arguments or evidence for those claims?’’); they were asked to

only comment on low prose issues, such as typos and simple grammar problems, if they

were so bad that it was hard to understand the text. Written feedback was in the form of end

comments (i.e., comments separate from the text) rather than marginalia (i.e., comments

located in the margins of the text). The numerical rating was based on a 7-point scale (1-

Disastrous to 7-Excellent). The students entered all of the comments and the ratings in

SWoRD before the specified deadline.

After the reviewing deadline, each student was able to access his or her reviews, which

consisted of comments and ratings from five peers. The students were then instructed to use

the feedback to revise their papers. After the submission of the second draft, the students

also generated written back-reviews to each of the five reviewers regarding the helpfulness

of the feedback. In addition, the writers rated the helpfulness of each review on a 7-point

scale (1-least helpful to 7-most helpful). These back-review comments and ratings were

also entered in SWoRD.

In order to provide students with a strong incentive to take the peer-review process seriously,

a large portion (40 %) of their final grade depended on their performance in both writing and

reviewing activities. The writing grade was based on the average of the students’ ratings for the

first draft and the teaching assistant’s rating for the second draft. The reviewing grade was based

on two factors: how reliably the students rated their peers’ papers in comparison with the other

peers who rated the same papers (i.e., a score calculated automatically by the SWoRD system)

and how helpful their peers found their comments (i.e., the average of the ratings provided by

the peers). The draft ratings provided by each peer was kept anonymous in order to prevent the

M. M. Patchan et al.

123



helpfulness ratings from being biased by the tit-for-tat phenomenon (i.e., students who received

low draft quality ratings providing low helpfulness ratings in retaliation).

Coding process

The feedback provided in the peer-reviews was coded at a detailed level to determine how

the quantity and nature of feedback varied as a function of reviewer and writer ability.

Because reviewers were randomly assigned, a participant often received reviews from a

combination of high-ability, medium-ability, or low-ability peers. If the comments across

reviews were generally the same, it would be hard to attribute the effect of a particular

review on the document revision and thus attribute revision success with writer/reviewer

ability pairings in this mixed feedback setting.

A random subset of papers from the current dataset was chosen to examine the rela-

tionship between different peer comments on a given paper. Overall, we found that tended

to receive supplementary comments 85 %, rather than overlapping comments 9 % or

contradictory comments 6 %. Thus revisions can typically be attributed to a particular

review, which is critical for our current analyses.

Because we were only interested in the extreme-group comparisons, we further reduced

the number of drafts examined. At the level of drafts, we sampled only drafts that were

reviewed by high and/or low ability peers. This sampling procedure excluded seven drafts

that were reviewed only by medium-ability students. Therefore, out of the 76 possible

drafts (i.e., 38 students in the extreme groups times two drafts each), only 69 drafts were

included in the analyses.

For the papers included in the analyses, not all comments were included, but rather only

those comments that came from high or low ability reviewers. Thus, each paper received

anywhere between 1 and 5 total reviews across high- and low-ability reviewers, with the

reviews from mid-ability peers excluded. This review selection process produced a total of

165 reviews from either high or low ability reviewers to the selected 69 drafts.

The unit of analysis for this study was the review, which consisted of all the comments

from two of the reviewing dimensions (i.e., prose flow and argument logic) provided by a

single reviewer. A total of 330 pieces of feedback were analyzed (i.e., 165 reviews 9 2

dimensions = 330 pieces of feedback). Because reviewers commented on several issues

within a single dimension, each piece of feedback was subdivided into comments that were

based on idea units. For example, a comment about the clarity of the main idea was

separated from the comment about needing better transitions. The number of comments

within a single piece of feedback (i.e., all the comments written by one reviewer about one

of the dimensions) ranged from one to nine comments. Consequently, 1,138 comments

were coded.

The task of coding the type of comment was divided between two research assistants

(RAs). First, the RAs coded a random subset of 230 comments to establish reliability. After

coding these comments separately, the RAs discussed discrepant codes to come to an

agreement on the most appropriate code. For two types of comments (type of feedback and

type of criticism), reliability on the initial set of comments reached a kappa[.8, so the RAs

divided the remaining segments and coded them independently. For the other three types of

feedback (focus of problem, focus of solution, and implementation), the kappa was at

acceptable levels (above .6) but\.8. To increase the effective reliability of the coding for

these dimensions, all comments were double coded. For the double-coded comments, all

discrepant codes were discussed in order to select the appropriate code.
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The coding scheme established by Nelson and Schunn (2009) was used to categorize the

types of comments (see Table 2 in Appendix for definitions and examples). Based on this

coding scheme, the feedback features of each segment were coded at multiple levels.

Type of feedback

First, all of the segments were coded as summary, praise, or criticism (kappa = .97; see

Fig. 1). These features were especially important because Nelson and Schunn (2009) found

that feedback with summary statements were more likely increase a student’s under-

standing of the problem, which in turn would increase the likelihood of those comments

being implemented. Therefore, it was important to distinguish this comment type from the

others. Students were instructed to summarize the main points of the paper, so comments

that did so were coded as summary. For example, one student stated, ‘‘Her paper describes

rules and the methods we use to engrave them into our brain, the way we learn as humans,

and the way other animals learn.’’ Comments that focus on a positive feature of the paper

were considered to be praise (e.g., ‘‘The counterpoints were also very efficient, which were

emphasized with those concrete examples.’’). Finally, criticism was used when the

reviewer identified something wrong with the paper or suggested a possible improvement.

For example, one student commented, ‘‘The introduction runs right into the results of the

study, making it confusing. The author should separate the first half of the paper by more

paragraphs.’’

Type of criticism

The next level to be coded was the type of criticism; only the criticism comments were

further coded as problems, solutions, or both (kappa = .86; see Fig. 1). Again, these

features were important because Nelson and Schunn (2009) found that comments with

solutions were more likely to be implemented. Therefore, we wanted to determine whether

this effect differed depending on the writer’s ability and/or the reviewer’s ability. The

Fig. 1 Illustration of the
relationship among the types of
feedback coded—praise/
summary/criticism, problems/
solutions, and high prose/low
prose/substance
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comment was considered to contain a problem when the reviewer explicitly describes what

is wrong with the paper (e.g., ‘‘There is only one problem. I’m not sure what topic you are

arguing. Are you talking about logic, rules, or concepts?’’). Likewise, the comment was

considered to contain a solution if the reviewer provides an explicit suggestion for

improvement (e.g., ‘‘In the first paragraph, they explained the direct quotes well to show

understanding, but I think they should start off the paper with their own idea instead of

using a quote.’’). If the reviewer described a problem and offered a solution about the same

idea, the comment was coded as both.

Focus of the feedback

The focus of problem and the focus of solution were considered separately (see Fig. 1): all

segments that were coded as problem or both were further categorized as being focused on

high prose, low prose, or substance (kappa = .70), and separately all of the segments

coded as solution or both were coded as being focused on high prose, low prose, or

substance (kappa = .74). This addition to the Nelson and Schunn (2009) coding scheme

was necessary because we also wanted to focus on the content of the feedback rather than

just the features. The low prose category was also included even though students were

instructed not to include them because students had a difficult time completely ignoring all

low-level issues. Therefore, we wanted to be able to show that even thought students

include low prose comments, the majority of their comments focus on high-level issues. A

total of 723 problems and/or solutions were coded. A high prose comment was one that

focused on the reviewing dimensions (i.e., prose flow, argument logic, or insight). For

example, one student commented on the logic of the paper: ‘‘You didn’t seem to make any

counter arguments though and you might want to add those for your final paper.’’ If a

comment focused on low-level writing issues, such as grammar or word choice, the

comment was coded as low prose (e.g., ‘‘Also, instead of using many ‘‘him/hers’’ in your

third paragraph, try to change the wording a little bit […]’’). When comments focus on

issues that only someone with content knowledge could fix, the comment was coded as

substance. For example, one student commented, ‘‘You didn’t tell the reader about the first

research done by Rosch and Mervis, what was done, how these ideas were proved. It would

help the reader understand your argument if the research was there to support it.’’ It was

possible that the problem and solution were focused differently. Consider the following

comment: ‘‘I think the little red riding hood example was a little unclear, try to break the

sentence down into two sentences to make it a little easier to understand.’’ The first part of

comment described a high prose problem (i.e., the example lacked clarity), but the second

part of the comment offered a low prose solution (i.e., breaking up a sentence is a minor

textual repair). For five of the problems and/or solutions, the comment was off topic. These

comments were disregarded.

Implementation

Finally, identified as an important dependent variable in the Nelson and Schunn (2009)

coding scheme, we also coded all criticism comments for implementation (i.e., imple-
mented versus not-implemented; kappa = .65). For each criticism comment, the RAs

searched the paper to examine whether the problem had been corrected or the solution had

been executed. To facilitate the search, the RAs used Microsoft Word’s compare docu-

ments function to highlight the differences between the first and second draft of the paper.

As long as the writer attempted to make a revision based on the comment, that comment
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was coded as implemented. Less than 5 % (19 segments out of 503) of the segments were

coded as being too vague to determine whether they had been implemented. For example,

one student commented, ‘‘Flow is the area in which I think your paper needs work.’’ These

comments were excluded from implementation coding.

While many revisions made by students involved mechanical or micro-level revisions,

the RAs were able to code for macro-level revisions as well. For example, one reviewer

commented, ‘‘You had a great iintro [sic.] to research to application but then your paper

just stopped. You need a much better conclusion. Just restate your paper and how com-

bining subjects would make learning smoother.’’ In response, the writer added a conclu-

sion, which involved added a whole new paragraph (four sentences, 120 words).

In order to transform the raw comments into quantitative data, two steps were com-

pleted. First, the number of comments that a writer received from one reviewer for each

feedback feature (e.g., criticism, praise, summary) was calculated. Second, for each writer,

the average number of each feedback feature was calculated separately for high-ability

reviewers and low-ability reviewers. In order to produce sufficiently powered analyses, the

data was collapsed across the two papers. Additional analyses verified that the results were

similar for each paper. For each category of feedback/implementation, outliers that were

[2 standard deviations from the mean of that category were excluded.2

Results and discussion

Overview

The intention of this study was to understand how student ability influenced peer feedback.

Specifically, we wanted to know which ability pairing (e.g., high-ability student with high-

ability student versus high-ability student with low-ability student) influenced writers to

implement more peer feedback (especially involving more substantial revisions), which

may be a function of how much and what kind of feedback was received. Therefore, we

analyzed the amount and type of feedback that reviewers of different ability levels gave

writers of different ability levels, as well as the writers’ implementation rates. Because data

was collected from a course that randomly assigned students to the peer assessment groups,

students received feedback from high-ability reviewers and/or low-ability reviewers. As a

result, it was not possible to directly assess the differences reviewer ability would have on

the final quality of the paper (i.e., for a given paper, it would be unclear whether an

improvement in quality was a result from the high-ability reviewers or low-ability

reviewers). Instead we examine the process data, focusing on kinds of feedback thought to

be most useful for quality revision of writing.

The average number of each feedback feature was analyzed using a 2 9 2 mixed-design

ANOVA with writer ability (i.e., high-ability versus low-ability) as the between-subjects

variable and reviewer ability (i.e., high-ability versus low-ability) as the within-subjects

variable. For significant interaction effects, t-tests were performed to compare high-ability

versus low-ability reviewers for high-ability writers and low-ability writers separately (see

Table 3 in Appendix for means, standard deviations, and effect sizes). As it happens, the

reviews did not differ in quantity by writer or reviewer ability (overall, M = 6.9 comments

per review; SD = 1.4). There were no significant main effects or interaction. The lack of

an effect on number of comments is convenient for the in-depth analyses of the comments,

2 Overall, \5% of the data was removed.
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as it is not necessary to distinguish between proportion of a review that contains a par-

ticular comment type and the raw number of comments of each type. Unless indicated

otherwise, all reported analyses were based on raw numbers.

The effects of writer and reviewer ability did influence the type of feedback produced.

Three patterns of data were commonly found in many of the analyses. First, there was a

main effect of writer ability—low-ability writers received more feedback and implemented

more feedback than high-ability writers. Second, there was a main effect of reviewer

ability—high-ability reviewers provided more feedback and their feedback was more

likely to be implemented than low-ability reviewers. However, both main effects were

driven by one cell in the interaction between writer ability and reviewer ability—there was

no difference for high-ability students, but low-ability students received more feedback and

implemented more feedback from high-ability students than low-ability students. Because

the interaction was what drove the results, the remaining sections will focus only on the

interactions (see Table 3 in Appendix for summary of all statistics performed).

Type of feedback

First, we were interested in the differences in the relative amounts of major types of

feedback (e.g., summary, praise, criticism). Summary comments were offered the least

(overall, M = .8 comments per review; SD = .4). There were no significant main effects

or interaction for summary comments. This lack of effects on summarization indicated that

students generally followed the explicit reviewing instructions for summarization—stu-

dents were told to first summarize the main point of the paper, and on average students

received one summary from each reviewer (regardless of writer ability or reviewer ability).

Praise comments were the only type of feedback that did not follow the typical pattern

(overall, M = 2.9 comments per review; SD = 1.2). Not surprisingly, there was a trend

that low-ability reviewers praised more than high-ability reviewers, especially on the high-

ability papers. More things may impress the low-ability students because these students

have more difficulty with writing.

Most importantly, significant differences were found among the criticism comments

(see Fig. 2). On average there were three pieces of criticism per review (SD = 1.3). For

this type of feedback, writer ability interacted with reviewer ability, F(1, 27) = 5.39,

Fig. 2 Significant interactions
from the writer’s perspective on
mean number of criticism
comments
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p = .03. The low-ability writers benefited more from the high-ability reviewers by

receiving more criticism, t(14) = 3.79, p \ .01; d = 1.5. The high-ability writers, how-

ever, received the same amount of criticism comments from high-ability and low-ability

reviewers, t(13) \ 1, p = .93.

Type of criticism

Since there were differences in the amount of criticism, it was important to examine further

whether the increase was broadly across all criticism types or whether it was specific to

particular types of criticism. For example, each criticism comment could have included

problems and/or solutions. On average, two problems (i.e., problems or both; SD = 1.1)

and two solutions (i.e., solutions or both; SD = 1.1) were described per review. A sig-

nificant interaction was found only for feedback that described what was wrong with the

paper, F(1, 28) = 14.07, p \ .01 (see Fig. 3). Low-ability writers received more problems

from high-ability reviewers than low-ability reviewers, t(14) = 4.27, p \ .01; d = 1.5, but

the high-ability writers received the same amount of problems from both high-ability and

low-ability reviewers, t(14) \ 1, p = .46.

This interaction pattern for problems was similar to the interaction found with

criticism overall. While the interaction was not statistically significant for solutions,

there was a non-significant trend that followed the same pattern. Low-ability writers

received non-significantly more solutions from high-ability reviewers than low-ability

reviewers, t(14) = 1.70, p = .11; d = .7, but the high-ability writers received the same

amount of solutions from both high-ability and low-ability reviewers, t(15) \ 1,

p = .79.

Focus of the feedback

Another important feature of criticism is the focus of the feedback (i.e., high prose, low
prose, or substance), where writing ability may play an even stronger role in what kinds of

errors were noticed or what kinds of solutions were offered. Because similar results were

found for solutions and problems, the focus of the feedback was collapsed across problem

Fig. 3 Significant interactions from the writer’s perspective on mean number of problems and solutions
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and solution types of criticism (overall, high prose: M = 1.4 comments per review;

SD = 1.0; low prose: M = 1.1 comments per review; SD = 1.0; substance: M = 1.3

comments per review; SD = .9).

Contrary to the general pattern of interaction effects, the only significant difference for

feedback that focused on high prose was a main effect for writer ability—low-ability

writers received more high prose feedback than high-ability writers, F(1, 27) = 11.27,

p \ .01. The main effect result was not surprising since low-ability writers are likely to

make more writing errors, especially at a higher level (e.g., organization, making clear

transitions, supporting arguments). More interestingly, though, the low-ability reviewers

were equally likely to identify these issues in others’ writing.

By contrast, significant interactions were found for both low prose and substance
comments, F(1, 28) = 5.60, p = .03; F(1, 27) = 7.07, p = .01, respectively (see Fig. 4).

First, high-ability writers were equally likely to receive feedback that focused on low prose

issues from high-ability reviewers and low-ability reviewers, t(13) \ 1, p = .63; but the

low-ability writers received more feedback that focused on low prose issues from the high-

ability reviewers than the low-ability reviewers, t(13) = 2.99, p = .01, d = .9. From the

perspective that high ability writers are likely better able to detect high prose writing

issues, it is perhaps surprising that high-ability writers made more low prose comments.

Perhaps the high-ability reviewers were more offended by the low-prose errors that were

noticed.

Turning to substance comments, the low-ability writers received more feedback

that focused on substance issues from high-ability reviewers than the low-ability

reviewers, t(13) = 2.62, p = .02, d = 1.1. The high-ability writers received the same

amount of feedback that focused on substance from both high-ability reviewers and

low-ability reviewers, t(14) = 1.11, p = .29. Thus, low-ability writers likely had more

substance problems, but high-ability reviewers were better able to detect these

problems.

Overall, only the pattern of these interactions for substance and low prose was similar to

the interactions found for overall criticism and problems; that is, the overall writer ability

Fig. 4 Significant interactions from the writer’s perspective on mean number of low prose and substance
comments
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by reviewer ability interaction effect appeared to be driven by differences in low prose and

substance feedback.

Implementation

High-ability and low-ability reviewers provided different amounts of criticism; specifically

high-ability reviewers identified more low prose and substance issues in the low-ability

writers’ papers. As feedback does not always lead to change, one may wonder whether

these differences affected the amount of revision a writer did with the feedback. On

average, students implemented about half the criticisms received (M = 1.5 implemented

revisions; SD = 1.0). In addition, implementation rates in the high-ability writer case

provide an important indirect measure of feedback quality—if low-ability reviewers pro-

vided lower quality feedback than high-ability reviewers, the high-ability writers (who

were more capable judges of suggested revisions) may be less likely to implement low-

ability feedback than high-ability feedback.

Overall, writer ability interacted with reviewer ability, F(1, 29) = 5.05, p = .03 (see

Fig. 5). The low-ability writers were more likely to implement the feedback from high-

ability reviewers than low-ability reviewers, t(14) = 4.47, p \ .01; d = 1.7. High-ability

writers implemented the same amount of feedback from low-ability reviewers and high-

ability reviewers, t(15) \ 1, p = .98. This result was especially important because it

suggested that the quality of feedback from low-ability and high-ability reviewers was the

same.

Importantly, the patterns from the focus of the feedback were mirrored in the imple-

mentation rates for high prose, low prose, and substance comments (overall, high prose:

M = .6; SD = .6; low prose: M = .7; SD = .8; substance: M = .8; SD = .7)—that is, the

amount of feedback provided closely predicted the amount of implemented changes across

writer and reviewer types. The only significant effect for the amount of implemented high

prose comments was the main effect of writer ability, F(1, 29) = 5.43, p = .03. This

pattern matched what was found for type of comments provided—low-ability writers

Fig. 5 Significant interactions
from the writer’s perspective on
mean number of implemented
criticism comments
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received more high prose comments than high-ability writers, therefore they also imple-

mented more high prose feedback than the high-ability writers. By contrast, there were

significant interactions for both low-prose implementation and substance implementation,

F(1, 28) = 4.04, p = .05;, F(1, 30) = 15.68, p \ .01, respectively (see Fig. 6). There

were no differences in the amount of low prose and substance feedback that a high-ability

writer received, so there were also no differences in the amount of implemented low prose

and substance comments, t(15) = 1.01, p = .33; t(15) = 1.56, p = .14, respectively. Low-

ability writers, however, received more low prose feedback from high-ability reviewers

than low-ability reviewers, and the low-ability writers also implemented marginally more

low prose comments from high-ability reviewers than low ability reviewers, t(13) = 1.94,

p = .08, d = .6. The low-ability writers also received more substance feedback from high-

ability reviewers than low-ability reviewers, and they implemented more substance com-

ments from high-ability reviewers than low ability reviewers, t(15) = 4.74, p \ .01,

d = 1.3.

Again, the pattern of these interactions was similar to the ones found with the criticism,
problems, and feedback that focused on low prose and substance. Therefore, the effect of

criticism (specifically low prose and substance issues) extended to implementation overall,

as well as to implementation of low prose and substance comments.

General discussion

Summary of results

Three patterns of results were found. First, high-ability reviewers provided more feedback

(which was more likely to be implemented) than low-ability reviewers. Second, low-ability

writers received more feedback and implemented more feedback than the high-ability

writers. Most interesting were the interactions, which appeared to drive the main effects. A

common pattern was found to extend into the deeper analyses of the feedback and into

implementation. High-ability writers benefited equally from low-ability or high-ability

reviewers, but the low-ability writers benefited more from the high-ability reviewers. The

low-ability writers received more criticism in the form of problems that focused on the

low-prose and substance of the paper from high-ability reviewers, which led to more

Fig. 6 Significant interactions from the writer’s perspective on mean number of implemented low prose
and substance comments
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feedback being implemented from the high-ability reviewers; specifically, more comments

that focused on low-prose and substance were implemented. All of these benefits for low-

ability writers were large effect sizes.

One pragmatic expectation in writer/reviewer ability matching situations might be a

blind-leading-the-blind outcome (i.e., the low/low combination should systematically

involve the lowest performance). However, across all of the interaction graphs, the low-

ability writer/low-ability reviewer condition performed similarly to at least one other

pairing, and some times two other pairings. Thus, the ‘blind-leading-the-blind’ phenom-

enon was not evident in this context. Instead, it is generally the case that the high-ability

reviewer/low-ability writer is the best situation.

What about quality?

Some may wonder about final paper quality. In this context, students typically received

comments from both high-ability and low-ability reviewers, so it was unclear whether

overall quality improvements were a result from one reviewer ability or the other. In

addition, analyzing the quality of writing can be complicated to measure because different

audiences may value various aspects of writing more than other audiences. That is,

undergraduate students and more expert writers (e.g., faculty or graduate students) may

assume that different aspects of writing have a bigger impact on the quality. These dif-

ferences are important when considering that the writing assignment named undergraduate

students as the intended audience, and thus faculty or graduate students may not be the best

judges of writing quality here.

Because the main goal of this paper was to understand how the diversity of student

ability affects the process of peer-review rather than just the outcome, we used a

naturalistic design (i.e., a course that utilized random assignment of reviewers for

the peer-review task). As a result, it was not possible to tease apart the effects of the

different ability levels on the quality of the paper. Instead, we selected aspects of the

process (e.g., focus of the feedback and whether it was implemented) that are likely to

affect the quality of the paper. Therefore, the papers revised by low-ability students,

who received and implemented more substance feedback from the high-ability students,

are likely to be of higher quality than those who received feedback from other low-

ability students. In addition, the quality of the revised papers by high-ability students

would not be different across review sources because the high-ability students received

similar types of feedback and implemented feedback equally from high-ability and low-

ability students reviewers.

Another issue of quality that needs to be investigated is the quality of the feedback

provided by the students within a given type of feedback (e.g., the value of a high prose

suggestion, or the accuracy of a named substance problem). This issue is particularly

complicated because it is unclear who would be the most appropriate judge—that is, an

expert versus a student. Ultimately, for a student to do anything with the feedback, he or

she must first understand it and perceive it as helpful. A recent finding suggested that

experts might overlook feedback that students would find helpful (Cho et al. 2008).

Experts and peers evaluated the helpfulness of feedback that was either provided by an

expert or by a peer. Peers found both types of feedback equally helpful, whereas the

experts found the expert feedback to be more helpful. Because of these differences in

perceived helpfulness between peers and experts, it is unclear who would be the appro-

priate judge of quality of feedback.
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Despite these difficulties, there was some indirect evidence that the low-ability students

produced comments that were of equal quality to the high-ability students—that is, high-

ability students implemented the low-ability students’ feedback just as often as they

implemented the high-ability students’ feedback. A lack of a ceiling effect in high-ability

students’ implementation of feedback suggests that they were able to differentiate the

quality of feedback, but this differentiation was not based on the ability level of the

reviewer; in general, the feedback from low-ability students was likely to be the same

quality as the high-ability students.

Comparisons to prior literature

Based on prior research, it is unclear how to best assign peer assessment groups because

the empirical evidence has been mixed. We considered different predictions depending

upon which literature was examined. According to the cooperative learning literature,

students should benefit the most from feedback provided by peers of similar ability, and

this effect was likely to be moderated by the student’s ability. That is, low-ability students

were likely to benefit from feedback provided by high-ability peers, but high-ability stu-

dents may benefit equally from both their high-ability and low-ability peers. According to

the peer tutoring literature, students would likely benefit the most from feedback provided

by peers of different ability. Finally, according to the writing literature, students may not

benefit more from same ability or different ability peers because the two groups use very

similar commenting styles. Based on the findings of the current study, the effects of ability

on peer assessment seem to be most similar to the effects found in the cooperative learning

literature (Lou et al. 1996)—that is, low-ability students benefited more from working with

high-ability students than low-ability students, and high-ability students benefited equally

from working with high-ability and low-ability students.

In addition, the features examined in the current study were chosen because they were

identified as important in Nelson and Schunn (2009). They found that feedback with

summary statements were likely to increase a student’s understanding of the problem, and

when a student understood the problem, he/she was more likely to implement the com-

ments. In the current study, we did not find an effect of students’ ability on the amount of

summary comments received. Therefore, while summary comments may be important for

revision tasks, they do not seem to be differentially important. Further, Nelson and Schunn

found that comments with solutions were more likely to be implemented. In the current

study, students’ ability only marginally affected the amount of solutions received—that is,

low-ability writers received non-significantly more solutions from high-ability reviewers

than low-ability reviewers, but the high-ability writers received the same amount of

solutions from both high-ability and low-ability reviewers. This result indicates that

comments from high-ability reviewers and low-ability reviewers may be equally helpful

for high-ability writers because they may receive the same amount of solutions from both

sources; however, comments may be more effective for low-writers if provided by high-

ability reviewers because they may include more solutions.

Caveats and future directions

First, the assignment context of this study could have influenced these results. Specifically,

the focus of the feedback may have been influenced by the detailed rubric that focused on
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high-level writing issues. The three dimensions chosen provided scaffolding to students so

that they would focus on both high prose issues (such as having clear main ideas and

smooth transitions between ideas) and content issues (such as providing appropriate sup-

port and considering possible counter-arguments). Without this kind of support, novice

writers tend to focus more on lower-level issues (Wallace and Hayes 1991). If a detailed

rubric was not offered to the students, two possible results may occur. High-ability

reviewers may focus on high-level issues while the low-ability reviewers may focus on

low-level issues, or there may be no differences between high-ability and low-ability

reviewers—all students may focus equally on low-level issues. Also, the assignment called

for end comments (i.e., comments written outside of the paper) instead of marginalia (i.e.,

comments written in the margins of the paper), which would likely affect the focus of the

comments. End comments are more likely to focus on high prose issues, whereas margi-

nalia may more likely focus on low prose issues.

Another potential caveat involves range restriction. Because the students in this study

attend a top-tier university, even the low-ability students are not necessarily that low—the

average SAT verbal score for low-ability students was 536 (the US national SAT mean

varies from year to year, but is typically between 500 and 510). Consequently, the mag-

nitude of reviewer and writer ability interactions may be underestimated in this study;

larger effects may occur in lower-tier universities where students with lower SAT scores

are accepted or secondary schools where the low-ability students may include students

with learning disabilities. Future research should examine a broader range of student

abilities, considering both higher versus lower ability differences within a lower overall

ability context (e.g., as would be the case at a less selective university) as well as high/low

pairings in more diverse ability contexts.

Low-ability writers appeared to benefit the most from high-ability reviewers. How-

ever, we were not able to determine how the differences we found affected the final

quality of the paper or whether students learned more from the high-ability reviewers

(i.e., would the low-ability students do better on a second paper after revising a paper

based on high-ability reviewers’ feedback?). To properly answer these questions, future

research should involve randomly assigning high-ability and low-ability students

several reviewers of the same ability (i.e., all high-ability reviewers or all low-ability

reviewers.

In the current study, writer ability was measured using an indirect measure (i.e., self-

reported SAT verbal). For research purposes, future studies should involve using more

direct measures of writer ability. For pragmatic purposes, these indirect measures have

great value (i.e., easy to collect at the beginning of the semester). Therefore, future

research should validate which indirect measures are most appropriate.

Many questions still remain regarding the quality of the feedback provided by peers.

Are all students capable of constructing useful feedback? How closely to students and

instructors agree on what constitutes high quality feedback? Do students focus on the

important features like summarization, localization, and solutions (Nelson and Schunn

2009) when rating the quality of feedback?

Finally, the participants in the current study not only received feedback, but also pro-

vided feedback. Recent research has demonstrated that there are significant benefits to

providing feedback (Cho and Cho 2011). While students’ revisions in the current study

might be affected by providing comments to their peers, the focus of the analyses were on

what kinds of comments were received and whether students’ implemented these com-

ments. Because the issue of providing feedback is very important, future research should
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further examine whether these benefits depend on the writer’s ability level and/or the

reviewer’s ability level.

Implications for classroom practice

Low-ability writers appeared to benefit the most from high-ability reviewers. The low-

ability writers received more feedback that identified problems with the substance of the

paper, and they implemented more feedback from the high-ability reviewers. High-ability

writers appeared to benefit equally from both the high-ability and the low-ability reviewers.

Therefore, students appeared to benefit the most from peer assessment when they were

assigned to groups with peers of dissimilar ability. In addition, self-reported SAT verbal

scores appeared to be reasonably easy to obtain surrogates for writing ability that

instructors could use to create these groups, although researchers may wish to use more

direct writing ability measures.

Appendix

See Tables 2 and 3.

Table 2 Coding scheme

Definition Example

Type of feedback (kappa = .97)

Summary Summarization of the main points of the
paper

The main argument [sic.] is that
stereotypes and emotions are
(somehow) related

Praise Complimentary comment or identifying
a positive feature in the paper

I like your use of quotes throughout the
paper

Criticism A comment in which a problem and/or a
solution was described

Also, some points were not necessary,
such as your math example

Type of criticism (kappa = .86)

Problem Something that needs to be fixed is
explicitly identified

The author also did not consider the
possibility of a counter-argument

Solution A possible improvement is explicitly
offered

Also, I would cite your sources a little
more thoroughly

Both The reviewer is provides both a problem
and solution

The arguments however were not
exactly clear. Try to make them
clearer

Focus of the feedback (problem: kappa = .70; solution: kappa = .74)

High prose A comment focusing on a reviewing
dimension (i.e., flow, logic, insight)

You did not use any citations to back
up your claims

Low prose A comment focusing on low-level
writing issues (e.g., grammar, word
choice)

The use of ‘‘I’’ throughout the paper is
distracting

Substance A comment focusing on issues that only
someone with content knowledge
could fix

Para 1 pg 2 What does ‘‘accidental
pieces of intentional behavior
mean?’’
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