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Abstract The act of revising is an important aspect of academic writing. Although revision is
crucial for eliminating writing errors and producing high-quality texts, research on writing
expertise shows that novices rarely engage in revision activities. Providing information on writing
errors by means of peer feedback has become a popular method in writing instruction. However,
despite its popularity, students have difficulties in leveraging the potential of peer feedback:
feedback uptake is low and students engage in little revision. Instructional support might help
learners to make sense of peer feedback and to reflect on the provided information more deeply.
The present study investigated the effect of sense-making support on feedback uptake as well as
on revision skills, in particular problem detection and problem correction. In an experimental
study, 73 university students were randomly assigned to conditions with or without sense-making
support. The results indicate that feedback uptake improved concerning two out of three variables:
students in the condition with sense-making support made fewer new errors and rejected more
incorrect feedback comments. Students’ revision skills only improved with regard to problem
detection. Overall, we were able to show that peer feedback alone might not be sufficient to make
successful changes in the text and improve revision skills. Sense-making support proved to be
effective to some extent and partially helped to maximize the benefits of peer feedback.

Keywords Peer assessment . Feedback uptake . Academic writing

Introduction

Whenwe receive feedback from others on composed documents or paragraphs of text, we usually
appreciate it. Yet, there is a tendency to ignore parts of the feedback, especially when it suggests
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revisions, and some feedback therefore remains unused. Instructional support that helps the writer
to make sense of feedback may assist the writer to use feedback, which would otherwise have
been neglected, for text revision. In this study, we observed the reception of peer feedback by
students, in other words, writers who often have very little writing practice. First, we argue that the
provision of feedback does not guarantee its implementation by the writer. Second, we claim that
inexperienced writers engage in little revision, even though finding errors and changing the text
accordingly are important skills in academic writing. We suggest that peer feedback may assist
writers by detecting problems or errors. However, in order to improve revision skills, it might not
be sufficient to solely provide peer feedback. Against this background, we experimentally
investigated whether sense-making support during feedback provision helps students to increase
feedback uptake and to improve revision skills, specifically problem detection skills and problem
correction skills.

Peer feedback in academic writing

In this paper, we discuss the benefits of peer feedback as it relates to feedback uptake
and revision skills in an academic writing activity. Peer feedback typically includes the
following overt activities: first, the assessee creates a product (task performance).
Second, the assessor provides feedback (feedback provision). Third, the assessee needs
to make sense and form a coherent picture of the feedback (feedback reception). Lastly,
the assessee revises his/her own product based on the assessor’s feedback (revision)
(Kollar and Fischer 2010). Peer feedback has become a popular method for learning in
university settings. Its use in academic courses may help students to improve their
writing and to gain knowledge of the subject matter (Falchikov 1986; Roscoe and Chi
2007). Feedback from peers can be just as effective and sometimes even better for
gaining writing skills compared to feedback from a teacher (e.g., Topping 1998). In peer
feedback, people of similar or equal academic status exchange feedback (Goldin et al.
2012). Within the context of writing instruction, it can be implemented in various ways.
Typically, an assessee writes a text and then receives comments from an assessor. The
assessor’s feedback highlights errors in the text, which help the assessee with problem
detection. Furthermore, the assessor may include suggestions on how to make changes in
the text during error correction. After feedback reception, the assessee needs to decide
how to use the feedback. The assessee may reject the feedback because he/she perceives
the problem as too trivial or too difficult to fix, resulting in no revision. Alternatively, the
assessee may perceive the feedback as relevant, and corrects the problem, thereby
revising the text (Hayes 2004). Based on the assumption that students’ time management
is more flexible than that of teachers, peer feedback can be received “just in time,” in
contrast to expert feedback (Falchikov and Goldfinch 2000). Moreover, as there are more
students than teachers, it is possible to provide more peer feedback than expert feedback.
Peer feedback not only complements instructors’ feedback (e.g., Hammer et al. 2010;
Zariski 1996), but is increasingly becoming an independent form of feedback in itself. In
the research on peer feedback, a shift can be discerned from the mere focus on aspects of
reliability and validity, towards viewing peer feedback as a social process. Providing and
receiving peer feedback can be inherently understood as a collaborative activity, which
holds rich learning opportunities for both the assessor and assessee (Falchikov and
Goldfinch 2000).
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Assessees’ difficulties in using peer feedback during writing

We claim that the provision of peer feedback does not guarantee that the recipient will benefit
from it. Although peer feedback holds rich possibilities for students to improve their learning,
students have problems in leveraging its potential. One reason for this relates to the way in which
students make use of peer feedback. Often, they handle it ineffectively, either because they are
reluctant to use it or because they reject the feedback upfront and ignore the contained information
(Boero andNovarese 2012). Such difficulties in using feedback effectively have been described as
failure of feedback uptake (Van der Pol et al. 2008). Feedback uptake is the ability to use feedback
for the purpose of improving the text. In other words, through feedback uptake, students consider
feedback, re-evaluate the text based on feedback, and possibly make changes which improve the
text. In the case of peer feedback, feedback uptake is an important aspect that requires greater
research attention. Inexperienced students struggle to consider peer feedback and to use it
effectively to improve their texts. Yet, feedback uptake is particularly important for inexperienced
writers, as they might be unable to detect text problems on their own.

There are several potential reasons why students struggle with feedback uptake (e.g., Van
Gennip et al. 2010; Nelson and Schunn 2009). One such reason refers to a lack of reflection on
received feedback: assessees do not sufficiently engage in reflection on their own. However,
research on self-regulation suggests that reflection is crucial for the process of acquiring knowl-
edge and new skills (Zimmerman 1989), and it is particularly important for students assuming the
role of the assessee. We argue that by reflecting, assessees maximize the benefits from peer
feedback. Reflection includes three core processes: (1) planning, (2) monitoring, and (3) evalu-
ation (Schraw 1998). Planning encompasses understanding one’s own knowledge of feedback,
e.g., knowing how peer feedback (assessors’ intentions) relates to the meaning conveyed in the
text (assessees’ intentions). Monitoring involves keeping track of which feedback the assessee
agrees with and which feedback he/she rejects. Evaluation comprises, for example, which
feedback the assessee rejects and which feedback will be used to make changes in the text.
Another problem lies in the limited knowledge regarding how to handle the information delivered
through feedback. Students may not know how to make changes in the text based on peer
feedback because they lack a model of how to work through text problems systematically. Expert
writers have the ability to represent detected writing problems by conducting a means-ends
analysis. This gives them a better understanding than novice writers regarding what actions need
to be taken to correct problems and to successfully revise text (Hayes 2004; Newell and Simon
1972). In sum, the provision of peer feedback might not be sufficient to ensure feedback uptake
due to insufficient reflection and a lacking model of how to tackle text problems systematically.

Students’ difficulties in problem detection and problem correction

Furthermore, we argue that students engage in little revision as they lack the necessary skills to
detect problems on their own. Particularly at the beginning of an academic career, students
struggle with writing. While it might be relatively easy to develop a first draft of a text,
revising the draft has been shown to be very difficult for students. The importance of revision
has been discussed in the area of writing research (MacArthur et al. 2006; Alamargot and
Chanquoy 2001). Engaging in revision during writing may affect the text quality as well as
learning (Flower et al. 1986; Hayes 2004). Revision can be defined as a process that leads to
changes in which writers engage during writing (Fitzgerald 1987). As writers revise a text,
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they re-organize ideas and integrate new ideas with existing ones, generating a coherent line of
argument. Revision can also be viewed as a skill consisting of subskills, including problem
detection and problem correction (Hayes et al. 1987). The detection of a problem or an error
presupposes that the writer identifies a gap between the intended text and the text that has been
produced (Fitzgerald 1987). To detect and diagnose problems correctly, some understanding of
the nature of textual errors and writing criteria is required (Hayes et al. 1987). Problem detection
skills entail the general capacity to recognize that a sentence or text section is erroneous. However,
effective problem correction depends on diagnosing the error (Hayes and Flower 1986).
Correcting a problem involves three steps: deciding what needs to be changed, how the desired
changes are to be made, and how the changes are to be instantiated in the text (Hayes 2004).

Students face several problems during revision. As inexperienced writers, they spend too little
time revising in an earlier stage of the draft, and do so too superficially (Allal and Chanquoy
2004; Hayes et al. 1987; Proske et al. 2010). For successful revision, in a first step, a writer needs
to detect a problem, which can be a difficult undertaking. Novice writers detect fewer problems
in texts than do experts: a study by Hayes and colleagues (Hayes et al. 1987) showed that experts
detected 58% of planted problems, while novices detected only 36%. Difficulties in problem
detection arise from unclear goal representation. An inexperienced writer might have a fuzzy
idea of what a text should convey. A further difficulty lies in writing a text from the reader’s
perspective. Inexperienced novice writers tend to forget the audience for which they are writing.
Furthermore, compared to experts, inexperienced writers have a less-developed set of writing
criteria in mind (Graham & Harris, 2007). However, as mentioned above, knowledge about
writing criteria is crucial for detecting errors. Knowledge about criteria for good writing, such as
typical writing errors, enables writers to identify errors and categorize error types. A second step
during revision is to correct the problem or error, which can still be challenging even once the
error has been detected. In sum, students lack skills regarding both problem detection and
problem correction. Help from peers, who point out errors, might foster writers’ awareness of
problems in the text (Hayes 2004). Nevertheless, as described above, peer feedback alone might
not be sufficient to improve problem detection and problem correction skills.

Helping the assessee to leverage the potential of peer feedback
during writing

We argued above that improving feedback uptake and revision skills might require not only peer
feedback but also instructional support. Combining peer feedbackwith instructional support should
be helpful for tackling the aforementioned problems. First, instructional support should focus on
reflection (or lack thereof). Similarly to learning protocols (Berthold et al. 2007), assessees should
write down their reflections on peer feedback. Support should instruct assessees to think about
whether the feedback was understood (planning), to determine whether there is a gap between the
assessor’s intentions and the assessee’s intentions (monitoring), and to judge whether feedback is
considered to be usable (evaluation) and how it will be used to improve the text.

Second, support should help assessees to work through text problems more systematically.
Just as expert writers do, students might then represent problems as part of a means-ends table.
This should help students to represent the relation between detected text problems and actions
that need to be taken to correct a problem. Third, assessees should be supported to reflect more
deeply on feedback. Analogously to learning protocols (Berthold et al. 2007), assessees should
write down their reflections on peer feedback. In sum, support should instruct assessees to
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think about whether the feedback was understood (planning), to determine whether there is a
gap between the assessor’s intentions and the assessee’s intentions (monitoring), and to judge
whether feedback is considered to be usable (evaluation) and how it will be used to improve
the text. By both reflecting on and tackling text problems systematically, we aim to help
assessees to make sense of peer feedback.

Research questions and hypotheses

In this paper, we aim to explore ways to support the assessee during peer feedback. There is
substantial evidence that assuming the role of the assessor by providing feedback and assessing
products created by peers leads to learning gains (Topping 2003). However, there is little empirical
evidence that assuming the role of the assessee, that is, the feedback recipient, leads to learning
gains as well (Van der Pol et al. 2008; Cho and MacArthur 2010; Kluger and DeNisi 1996).

Previous studies in the context of peer feedback research did not systematically tease apart the role
of the assessor and the assessee (Li et al. 2010; Van Zundert et al. 2010). Moreover, the robustness of
study findingswas limited, as attentionwas not paid to reducing the variability of extraneous variables
and the chance of confounding effects. In particular, research did not systematically control for the
type of peer feedback (Nelson and Schunn 2009). Finally, peer feedback research rarely differentiates
between performance and learning. Our study addressed these shortcomings as follows: to tease apart
the role of assessor and assessee, we conducted an experiment in which all participants served as
assessees. Furthermore, to reduce the variability of extraneous factors, we controlled for the type of
feedback by choosing trained tutors (acting as peers) instead of real peers for peer feedback provision.
Finally, we differentiated between performance and learning by conducting a content analysis
assessing feedback uptake and measuring revision skills in a pre-posttest design.

Overall, we explored whether instructional support, in the form of sense-making support, helps
assessees to maximize the benefits from peer feedback. Based on our assumptions presented
above, we expected that sense-making support would facilitate feedback uptake (hypothesis 2).
Since feedback uptake was conceptualized as changes that assessees make based on received peer
feedback, we assumed that students would incorporate more feedback-based revisions in the text.
Furthermore, we assumed that sense-making support would improve assessees’ revision skills
(hypothesis 1). As revision skills were subdivided into problem detection and problem correction,
we hypothesized that both subskills would improve as a result of sense-making support.

Method

Participants and study design

Participants were from a German University studying towards a degree in Education.
Participation was a mandatory part of their regular class activities; however, no grades were
given for the writing activity. The study was conducted in seven entry-level university courses,
as it was assumed that writing proficiency at that level would be low, and that experience of
receiving peer feedback would be limited. Data were gathered in two cohorts. As there were no
significant differences between the cohorts with respect to demographic variables, perfor-
mance scores on all tests, or feedback uptake scores, the two cohorts were merged for the main
analysis. Altogether, 125 students participated, of whom n = 52 were excluded from the main
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analysis for the following reasons: non-native speakers (n = 19) were excluded because writing
posed a much greater challenge for these students and n = 33 students were excluded due to
incomplete data (e.g., pretest data were missing). Thus, data from n = 73 students (12 males, 61
females) were used for the main analysis. Students were on average in theirM = 2.26 (SD = 1.65)
semester and their mean age was M = 23.37 (SD = 3.37) years. Each participant was randomly
assigned to one of two conditions. Altogether, there were 34 participants in the “sense-making
support (SMS+)” condition and 39 in the “no sense-making support (SMS−)” condition.

Learning activity

Students participated in an online writing activity. The activity consisted of the phases
“Draft”—“Feedback Reception”—“Revision.” The task was to write an essay of 550–650
words on the question: “How can a mother optimally support the identity formation of her
child?” As background information, students received an excerpt of a text by Erikson( 1959)
on identity formation. The writing task was accompanied by peer feedback.

Description and implementation of sense-making support (independent variable)

Sense-making support was delivered during the phase “PeerFeedback Reception” in an MS
Word document. The document listed each feedback comment in a table. Students in the
SMS+ condition were instructed to attend to each feedback comment, completing the table
using check boxes and open responses.

Sense-making support aimed at encouraging participants to reflect on their understanding of
the feedback comments in terms of planning, monitoring, and evaluating feedback. In the first
column of the table (column 1), participants were asked to list each feedback comment using
the copy/paste function. They were then asked to judge each comment in the list with regard to
understanding (column 2), agreement (column 3), plans to use feedback (column 4), plans on
how to use feedback (column 5) as well as monitoring (column 6) and relevance (column 7) of
feedback (Fig. 1).

Procedure

The online writing activity was conducted during a period of 2 weeks (see Fig. 2). The learning
platform Moodle was customized for the online writing activity (Moodle 2013). We followed
the structure of the peer feedback phases identified by Kollar and Fischer (2010), focusing on
the role of the assessee.

During draft writing, students received instruction and background information on how to
write the essay (see Table 1). They were asked to upload the essay as an MS word document.

1 2 3 4 5 6 7

Copy your 
received 

comments into 
this column.

I 
understand

the 
comment.

I agree 
with the 

comment.

I am going 
to use this 
comment 

I will improve my essay
by doing the following:

Done
Mark the 

three most 
important 
comments 
with an X.

Yes No Yes No Yes No
Comment 1
…

Fig. 1 Sense-making support: table listing each feedback comment
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The students did not provide feedback themselves; all students received feedback from tutors
(acting as peers). Tutors were trained by first receiving a manual that specified all writing
criteria as well as typical errors. Additionally, they practiced by providing feedback on student
texts. A researcher then reviewed and corrected feedback until the tutor’s feedback comments
corresponded to the guidelines in the manual. Additionally, all feedback comments were
checked by a second tutor before feedback provision. During feedback reception, participants
received peer feedback. During revision, the essays, including feedback comments, were made
available and participants revised their essays. Afterwards, participants uploaded their revised
documents to Moodle. Participants were guided through each phase on a step-by-step basis. To
start a new phase, the participants needed to have completed the previous one.

As described above, all participants assumed the role of the assessee. Participants were
informed that the feedback was given by a peer. However, in order to control for the variance
of feedback quantity and quality, feedback was prepared by trained tutors, as described above.
Peer feedback included 12 comments for each participant. Each comment referred to one error
in the text and included a standardized description of the error and a suggestion on how to
revise it (see Fig. 3).

Comments were given based on common writing errors types (e.g., Esselborn-Krumbiegel
2010; Kornmeier 2008; Kruse 2010; Krämer 1999). We provided comments on the five most
typical error types found in writings by our freshman students, including Sequence/Logic of
Argument, Transition Words, Nested Sentences, Direct/Clear Reference, and Filler Words.

The comment structure was as follows: “This sentence is hard to read. Rephrase it in order
to make it more readable.” Each student received two correct comments per error type, plus
two incorrect comments, which makes 12 comments overall. The incorrect comments were
included in order to mimic real peer feedback, which is prone to be erroneous. Feedback was
delivered in the drafts that the students had earlier uploaded using the commenting function of
MS Word. For each writing error, we highlighted the relevant section of the text. For filler
words, we highlighted the word itself; for missing transition words, we highlighted the last
word and the first word of the adjacent sentence. For the remaining error types, we highlighted
the whole sentence.

Feedback was provided following a rigorous procedure. First, tutors read an essay in order
to get an impression of its intended statement and logical structure. Next, the essay was re-read

Fig. 2 Online-writing activity with instruments and peer feedback phases

Table 1 Online writing activity
including times for peer feedback
phases

Peer assessment phases Time on task (min)

Draft 120
Feedback reception 10
Revision 80
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and commented on by focusing on one writing error at a time. Tutors read each essay at least
six times. A standardized comment was given for each error type. Of all errors in the text, the
ten most distinct ones were commented on. In addition, two erroneous comments were added,
mimicking real peer feedback under the assumption that peer feedback is not always correct.

Measures and instruments

Control measures and manipulation check We controlled for uneven distribution in the
conditions taking into account demographic information and experience with and interest in
using computers. To discern whether sense-making support was used as intended, we analyzed
participants’ attendance to the sense-making support table.

Feedback uptake Feedback uptake was assessed by measuring feedback-based changes
in the text. We distinguished between “successful change (yes/no),” “New error change
(yes/no),” and “incorrect comments change (yes/no).” All texts were assessed by one coder
and 25% of the texts were coded by a second coder. For all analyses, coders were unaware of
the treatment conditions. Coders’ percentage of agreement was between 87 and 91%
(see Table 2).

Revision skills (pre-posttest) Revision skills were assessed using two counterbalanced pre-
and posttest versions A and B (Table 3). Items in both versions were the same with respect to
structure but differed concerning content. Versions A and B were randomly administered to
both conditions. The pre- and posttests assessed two distinct skills related to academic writing:
problem detection and problem correction. Problem detection was assessed with an erroneous
text. As described, problem detection skills include recognizing erroneous text and diagnosing
the problem. We operationalized these steps by asking participants to highlight and label text
passages they perceived as erroneous. The number of correctly highlighted errors informed us
about whether students generally recognized errors. The number of labels added showed us

Fig. 3 Examples of highlighted errors (comments translated)

Table 2 Description and reliability of feedback uptake variables

Feedback uptake variables Description Agreement % Kappa

Successful change Any change that resulted in an improvement of the text 87.3 .66
New error change Any change that erroneously created a new mistake

instead of correcting one
91.3 .47

Incorrect comment change Any change that was made based on an incorrect
feedback comment

90.1 .82
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whether students could describe the nature of the error. The maximum score was 20 points,
consisting of 10 points for correct highlighting and 10 points for correct labeling.

For problem correction, participants had to correct errors in text sections. Errors were
related to the writing errors described earlier. The A and B test version included items
concerning Sequence/Logic of Argument, Transition Words, Nested Sentences, Direct/Clear
Reference, and Filler Words. Points differed for each item (Table 4). A maximum score of
22 points could be achieved.

Results

The reported results can vary with respect to number of participants, because not all of the
73 participants completed all relevant stages. All measures where checked for homogeneity of
variances and normality. In the case of violation of the normality assumption, non-parametric
tests were conducted.

Control measures and manipulation check

We controlled for uneven distribution in the conditions, taking into account demographic
information and experience with and interest in using computers. There were no substantial
differences between participants of the two conditions regarding prior experience with com-
puters (F(1, 71) = .02, p = .88) and interest in computers (F(1, 71) = .46, p = .50). Moreover,
we conducted a manipulation check in order to verify that the participants used sense-making
support as intended and in order to exclude participants who used sense-making support in a
fragmentary or incorrect manner. Students in the SMS+ condition received a table which
helped them to attend to and reflect on each feedback comment, and were asked to complete
the table using check boxes and open responses. We analyzed participants’ adherence by
checking how they completed the table in terms of attending to each feedback comment
(Fig. 1). We were interested in whether participants (N = 34) adhered to each of the columns of
the table, particularly columns 2 (“I understand the comment”), 3 (“I agree with the
comment”), and 4 (“I am going to use the comment”). Furthermore, we checked whether

Table 3 Reliability of revision
skills: problem detection Cronbach’s α

Pretest version A .61
Pretest version B .81
Posttest version A .67
Posttest version B .78

Table 4 Scores for problem
correction Criteria Score

Sequence/Logic of Argument 5
Filler Words 6
Transition Words 5
Direct/Clear Reference 2
Nested Sentences 4
Total 22
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participants followed up on what they reported in the table by using the feedback comments to
revise their texts accordingly. In other words, the aim was to establish whether those who
reported using feedback comments actually did so when revising their texts based on the
feedback. Thus, the number of comments that was reportedly used was compared to the
number of comments that was actually used for revision. The same applied for participants’
handling of erroneous feedback comments: we investigated the extent to which participants
reported using erroneous comments and whether they followed up on them when revising
their texts.

All participants completed the table, and did so in the intended manner. Out of 10 feedback
comments, participants reported that they understood 85.9%, agreed with 61.8%, and used
70.3% (see Table 5). Participants followed up on most of the feedback comments they
intended to use: approximately 80% of the comments that participants reported using were
actually used for revision. Participants were less inclined to use erroneous feedback comments,
and did so to a much lesser extent compared to correct feedback comments. Of the two
additional erroneous comments, participants reported that they understood 82.5%, yet only
agreed with 41%, and only used 47%. Moreover, even fewer students followed up on these
comments for revision. Out of all of the erroneous comments which students reported using,
they actually used only 42.5%. Although it appears that students did use erroneous comments
to some extent, the percentage of erroneous comments used was much lower than that of
correct comments used. We found some discrepancy between what students reported in the
table and their actual use of comments for revision. Over 60% (65.9%) reported using a
feedback comment and indeed subsequently did so. The percentage was much lower for
erroneous comments: only 35% reported using the comment and then actually did so. Based
on these results, it appears that participants used sense-making support as intended, that is, for
the purpose of reflection and tackling problems more systematically.

Effect of sense-making support on feedback uptake (content analysis)

The first goal of the study was to examine the effect of sense-making support on performance.
A one-way multivariate analysis of variance (MANOVA) was conducted to determine the
effects of sense-making support on feedback uptake with the variables successful change (SC),
new error change (NC), and incorrect comment change (IC). The results showed a significant
effect, Wilks’ λ = .85, F(1, 71) = 3.99, p < .01, η2 = .15. Separate ANOVAs for the feedback
uptake variables were then conducted in accordance with the corresponding MANOVA. The
results showed that the average score for successful change, F(1, 71) = 1.81, p < .18, η2 = .03
did not differ between conditions. However, the feedback uptake variables, new error change,

Table 5 Means and standard deviations for participants’ attendance to sense-making support table

Feedback comments (10) Additional erroneous feedback
comments (2)

M (SD) % M (SD) %

Column 2: “I understand the comment” 8.59 (1.84) 85.9 1.65 (.60) 82.5
Column 3: “I agree with the comment” 6.18 (8.57) 61.8 .82 (.80) 41.0
Column 4: “I am going to use the comment” 7.03 (5.85) 70.3 .94 (.78) 47.0
Actual use of feedback comments for revision 8.0 (1.65) 80.0 .85 (.70) 42.5
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F(1, 71) = 6.58, p < .01, η2 = .09 and erroneous comment change, F(1, 71) = 4.14, p < .05,
η2 = .06 were lower for students in the SMS+ condition than for students in the SMS−
condition (see Table 6).

The changes reported above refer to feedback-based changes. Apart from feedback-based
changes, students engaged in very little revision. Therefore, we do not report on results on
revision other than feedback-based changes.

Effect of sense-making support on revision skills (pre-posttest)

The second goal of the study was to examine effects of sense-making support on students’
learning, with a particular focus on their revision skills. The test comprised two parts: problem
detection skills and problem correction skills.

Problem detection skills For problem detection, we distinguished between highlighted text
passages pointing to an error and labeled errors including the error type. As we were interested
not only in whether students engaged in highlighting and labeling activities in general but also
in whether they did so correctly or incorrectly, we further distinguished between correctly
and incorrectly highlighted text passages as well as correctly and incorrectly labeled errors.
Tables 7 and 8 show the results for pretest and posttest, respectively. We included percentages
for incorrectly highlighted and incorrectly labeled errors because the main unit for calculation
differs between the two. The inclusion of percentages allows a direct comparison of both error
types. The low number of participants resulted from a combination of corrupted files and
participants who did not take part in the last phase of the online writing activity in which the
posttest was conducted.

a) The number of highlighted text passages was M = 8.45 (SD = 3.91) for the pretest and
M = 8.22 (SD = 3.7) for the posttest. An analysis of covariance with repeated measures,
controlling for test version, did not reveal differences between pre- and posttest or
between conditions (F(1, 65) = .04, p = .83; F(1, 65) = .73, p = .40).

b) The number of correctly highlighted text passages was M = 4.77 (SD = 1.97) for the
pretest and M = 4.91 (SD = 2.01) for the posttest. An analysis of covariance with
repeated measures, controlling for test version, revealed differences between pre- and
posttest (F(1, 65) = 8.57, p = .01). Furthermore, the results showed a trend towards an
interaction effect between test time and condition (F(1, 65) = 3.53, p = .07). Students in
the SMS+ condition improved from pre- to posttest, whereas students in the SMS−
condition barely improved.

Table 6 Means and standard deviations for feedback uptake

SMS+ (N = 34) SMS− (N = 39)

Revision types M (SD) Percentage
of uptake

M (SD) Percentage
of uptake

Successful change (SC) 5.06 (1.67) 50.6 5.59 (1.7) 55.9
New error change (NC) 1.03 (1.09) 10.3 1.72 (1.19) 17.2
Incorrect comment change (IC) .85 (.70) 42.5 1.21 (.77) 60.5
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c) The number of incorrectly highlighted text passages was M = 3.68 (SD = 3.03) for the
pretest and M = 3.31 (SD = 2.17) for the posttest. There was no significant difference
between pretest and posttest (χ2(1) = 1.143, p = .285).

d) The percentage of incorrectly highlighted text passages did not differ between pretest
M = 38% (SD = 21.68) and posttest M = 34.79% (SD = 22.82).

e) The number of correctly labeled text passages wasM = 3.95 (SD = 1.80) for the pretest and
M = 3.91 (SD = 1.73) for the posttest. Students in the SMS+ condition labeled 86.04%
correctly and students in the SMS− condition labeled 75.05% correctly. An ANOVA
with repeated measures showed an interaction effect between test time and condition
(F(1, 65) = 6.70, p = .01). Students in the SMS+ condition improved from pretest to
posttest, while students in the SMS− condition deteriorated from pretest to posttest.

f) The percentage of incorrectly labeled text passages was M = 16.53 (SD = 27.14) for the
pretest and M = 17.98 (SD = 20.13) for the posttest. There was no significant difference
between pretest and posttest (χ2(1) = 2.667, p = .102) (see Figs. 4 and 5).

Our assumption was that students in the SMS+ condition would detect more problems due
to increased possibilities to reflect on feedback. Indeed, we found a trend for improvement in
the SMS+ condition in terms of correctly highlighting text passages, while no such improve-
ment was found in the SMS− condition. Furthermore, students in the SMS+ condition
improved in terms of correctly labeling errors, while students in the SMS− condition did not.

Problem correction skills The second part of the revision skills test assessed problem
correction. Out of 22 possible points, students achieved M = 75.06 (SD = 14.59) percent in
the pretest and M = 76.73 (SD = 9.70) in the posttest (Table 9). A univariate analysis with
repeated measures did not reveal significant differences for either time (pre-posttest
differences) or condition (F(1, 47) = .85, p = .36; F(1, 47) = .09, p = .76). In other words,
problem correction skills were similar in the pre- and posttest.

Fig. 4 Number of correctly highlighted text passages
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We initially assumed that use of the table listing each feedback comment would enable
students in the SMS+ condition to better reflect on feedback, and that they would therefore
correct more problems in the posttest than students in the SMS− condition. This assumption
was not confirmed by our findings.

Conclusions

In this study, we explored instructional support that aimed to help the assessee in the context of
peer feedback. In particular, we looked at whether students used sense-making support for the
intended purpose of reflection and tackling problems systematically. Sense-making support
consisted of a table listing each feedback comment to help the assessee to plan, monitor, and
evaluate his/her understanding of feedback. We focused on feedback uptake (performance) and
revision skills (learning).

First, we wished to investigate whether sense-making support affected feedback uptake.
Our results indicated that this was the case to some extent: students receiving sense-making
support made fewer new errors. The treatment check analysis revealed that over 80% of the
feedback comments were used to make successful changes in the text. We can conclude
that students indeed used the table listing each feedback comment as a way to conduct a
means-ends analysis. Students in the SMS+ condition seemed to relate mentioned errors to

Fig. 5 Number of correctly labeled errors

Table 9 Means and standard deviations for problem correction

Condition Pretest (%) Posttest (%)

n M (SD) n M (SD)

SMS+ 26 75.32 (14.89) 24 77.24 (9.11)
SMS− 32 74.85 (14.58) 36 76.4 (10.19)
Total 58 75.06 (14.59) 60 76.73 (9.70)
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actions in order to improve their texts. Thus, we can infer that use of the provided support
might have facilitated the use of feedback to avoid making erroneous text changes.
Additionally, the findings indicate that sense-making support helped students to avoid using
incorrect feedback comments for text changes. Overall, these results suggest that sense-making
support helped students to reflect on given feedback and, in particular, to think more deeply
about which feedback to use for text changes (Schraw 1998). Our treatment check results seem
to confirm this picture. Although it was revealed that students did also use erroneous
comments, they did so much less frequently compared to correct feedback. Sense-making
support might have helped them to become more aware of which comments were correct and
which were not. The number of successful changes to errors did not differ significantly
between the two conditions. One possible reason why sense-making support was not
effective regarding successful changes might be the extra workload with which students in
the SMS+ condition needed to deal. It is possible that the time utilized for sense-making
support took away time that students in the SMS− condition were able to fully spend for
making feedback-based changes in the text. Future studies should ensure that assessees are not
overburdened, and that there is sufficient time to make changes.

Second, we were interested in whether sense-making support affects revision skills.We tested
whether students receiving sense-making support made improvements in problem detection and
problem correction, two crucial subskills of revision. With regard to problem detection, we
assumed that the use of sense-making support would help students to reflect on feedback,
thereby fostering problem detection. The results partially confirmed our assumptions. There
was a trend for students in the SMS+ condition to highlight more text passages. Furthermore, we
found that students in the SMS+ condition performed better in terms of labeling errors. Overall,
students in both conditions achieved low scores for problem detection. Several reasons might
have contributed to this finding: first, the finding might be related to the provision of peer
feedback itself. The purpose of peer feedback is to provide the writer with information about
problems in the text. As the peer feedback included information that directly pointed out and
described errors, students had little incentive to look for errors themselves. According to the
assistance dilemma (Koedinger and Aleven 2007), withholding the information (in our case
providing no peer feedback and asking the students to look for errors themselves) might have led
to more sense making. Future studies should investigate the effect of peer feedback on problem
detection in academic writing. Another reason for the low problem detection scores might relate
to the type, content, and delivery of feedback. In our study, assessees received local feedback,
which pointed directly at the location of the error: feedback comments were incorporated in the
text, highlighting the erroneous sentence. Furthermore, feedback included a concise label and
description of the error. Thus, the assessee did not need to look for errors because the feedback
pointed directly at them. Local feedback makes revision less challenging because restructuring is
only necessary at the sentence level, which is less demanding. At the same time, local feedback
might lead to less cognitive effort as compared to global feedback, and cognitive effort is
important for schema building (Sweller 2005). If a task is less cognitively demanding, reflection
might not be as important. Accordingly, it might be argued that our sense-making support was
possibly less important. In contrast, global feedback requires the writer to find the error in the
paragraph or even complete text. Global feedback points out global text problems, which might
be harder to revise and therefore require more in-depth reflection. In other words, an assessee
receiving global feedback needs to engage in more problem detection. We suggest that
future studies should use global and possibly vague feedback if the goal is to improve
problem detection. Another possibility is to provide exemplary feedback, in which errors are
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highlighted only for a few instances in the text. In this case, the student still needs to go through
the complete draft to find the same kind of errors in other text passages (Funk 2016). Exemplary
feedback might therefore leave more scope for students to detect problems themselves.

Our study contributes to research on peer feedback in several ways. We endeavored to tease
apart the roles of the assessor and the assessee. Usually, a learner assumes both roles in peer
feedback activities: that of the assessor and that of the assessee. While this dual role can be
very useful from a pedagogical standpoint, it makes it hard to systematically test effects.
Looking at the roles separately and independently from each other might be a first step towards
gaining a better understanding of how peer feedback works. Furthermore, we conducted a
more robust study by controlling for feedback type and content. In a typical peer feedback
activity, feedback is provided by others of equal status, in other words, non-experts. In the
present study, feedback was provided by trained tutors, although assessees were told that the
feedback came from peers. Although there are good pedagogical reasons for offering “real”
peer feedback, its variability causes problems in the experimental setting. For instance, it can
range from very concise to very vague, or even conflicting and erroneous. In this study, we
controlled for the variability of peer feedback by keeping the type and content of feedback
constant. Feedback content was delivered as local feedback only. Furthermore, a feedback
comment always included a concise label and description of the error. In order to acknowledge
that peer feedback often includes errors, we also used erroneous feedback. In experimental
terms, the fact that participants only assumed the role of assessees, and the fact that we
controlled for feedback, helped us to reduce variability and the effect of confounding factors
and allowed us to infer results more directly from our intervention. Finally, we measured (a)
revision skills in a pre-posttest design and (b) feedback uptake by conducting a content
analysis. Both outcomes helped us to differentiate between learning and performance, an
important difference that is often neglected in peer feedback research.

Several characteristics of our controlled setting limit the generalizability of our findings. As
described above, students in our writing activity served as assessees only. Although the
students believed that the feedback came from peers, it was actually prepared by trained
tutors. While we did include erroneous feedback, our type of feedback nevertheless differed
from that provided by actual peers. Furthermore, as we only focused on simple, typical text
errors, caution should be exercised when generalizing our findings to more complex text
problems. We included erroneous feedback in order to reflect the nature of peer feedback,
ensuring the representativeness of our findings. In this study, we focused on feedback-based
changes only and did not analyze text changes which assessees carried out independently of
received feedback. However, our results show that assessees almost never carried out changes
that were not suggested in the feedback. Additionally, we only looked at prose flow, focusing
specifically on writing errors, and thus ignored more complex issues such as text coherence or
aspects of argumentation.

In sum, we were able to show that peer feedback alone might not be sufficient to make
successful changes in a text and improve revision skills. The findings of this study contribute
to a better understanding of the conditions under which peer feedback is given and received.
Supporting the learner in the moment of feedback provision proved to be effective to some
extent and helped to maximize the benefits of peer feedback.
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