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Abstract. This study starts from two perspectives: the content and emotion of
peer review in the peer assessment. This study examines the influence of con-
crete and suggestive comment content on the helpfulness of peer assessment
and the influence of positive and negative sentiments on peer comment help-
fulness. Collecting the data of 10 courses from 2014 to 2020 generated in a
learning information system, we use natural language processing (NLP) meth-
ods to process text data and combine multiple regression methods to analyze.
The results suggest that peer assessment with less concrete comments could
have been more helpful. Peer comments having suggestive guidance were more
helpful than those only with general exposition. Moreover, positive sentiments
improve the helpfulness of peer comments, while negative sentiments reduce it.
The study provides guidance on how to improve the quality of reviews in peer
assessment.
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1 Introduction

Peer assessment is a writing activity in teaching in which students exchange assign-
ments or tests and propose suggestions for revision, also known as peer feedback.
Peer assessment often combines quantitative ratings with qualitative comments and
can be used in a wide range of courses, from primary to higher education, as well as
online MOOC courses. Existing studies have proven that, in general, the effect of
written comments may be better than that of numerical ratings®], and qualitative
comments are more important in supporting students' learning!®. Over time, with
technological advances, computer-based online peer assessment functions have been
developed and are widely used!'*.

Peer assessment has significant advantages over traditional teacher assessment.
Peer assessment among students can result in rich feedback without using teachers'
resources, which enables teachers to spend more time on other aspects of teaching!!?l,
Students' generation and acceptance of assessment facilitate their refinement of the
final work!'!]. However, some things could be improved in applying peer assessment
in practical scenarios. It can be influenced by the type of task, student proficiency,
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and gender differences!!). On the premise of obvious advantages and disadvantages,
the difficulty in the application and promotion of peer assessment lies in how to ob-
tain highly specific and clear peer assessment and how to promote a sense of trust in
the assessment for the participating students and obtain help from it, which requires
content analysis of the written comment of the peer assessment to ensure the quality
of peer assessment results.

2 Background

2.1 Comment on Peer Assessment

The literature comment of the peer assessment application in online learning envi-
ronments found that peer assessment is mainly used in the university context, mostly
in higher education environments!'%l. In the process of formulating a peer assessment,
there are usually two aspects (text comments and digital ratings), but the advantages
of the two could be more consistent. Assessors often use text comments to put for-
ward improvement suggestions, which digital ratings cannot provide. The digital rat-
ing can more intuitively indicate the level of the work. Therefore, there are some dif-
ferences between the two. The help and benefits to the assessee usually come from
comments, and existing studies have proven this. In the environment of peer assess-
ment, the effect of comments is better than that of ratings. With the comments' help,
the assessee's revised works are significantly better®!. Therefore, this study mainly
considers comments in peer assessment.

2.2 NLP in Peer Assessment

In the context of pedagogy, there have been many attempts to apply NLP. In the con-
text of peer assessment, NLP can be used to analyze the comment of students and
provide support for the intelligence of peer assessment systems. It is feasible to judge
the performance of students' comments on problem location and solution!'?!. In recent
years, more and more researchers have made use of NLP methods, combined with
corresponding dictionaries to make statistics on sentiments and parts of words, extract
and classify keywords, and digitize words for further analysis®. Based on previous
methods, this study further uses NLP methods for word segmentation and the statis-
tics of text information to transform unstructured text information into structured
information for regression analysis.

3 Hypotheses and Model

3.1 The Influence of Comment Content on Peer Assessment

Concreteness describes the extent to which language refers to entities that are more
physical, tangible, or "real," describing objects and actions (imagined or vivid) in a
way that seems more concrete, familiar, and more easily perceived. Some scholars



492 H. Liu and Y. Feng

have studied the influence of concreteness on language guidance. For example, con-
crete language can improve customer satisfaction in the service industry by improving
customers' perception of being listened to!*). In the context of crowdfunding, concrete
language has a significant impact on the success rate of social enterprises!®). Similarly,
in the peer assessment process, when the assessor makes more effort to make a com-
ment more concrete, the assessee will more likely tend to be more favorable to the
concrete comment. First, concrete comments tend to point out programming errors
and suggest the details of the problems. Second, concrete comments may make the
assessee feel that the assessor has made more effort and recognize the effort from the
assessors. Therefore, we propose hypothesis 1.

H1: The concreteness of comments positively influences the helpfulness of peer
comments.

The content classification of peer comments mainly includes sentimental and cog-
nitive comments!®. The comments defined as guidance indicate that the assessment
content provides a clear direction for improvement and measures. Many students
rated the comments they received about their work as useless, expressed little grati-
tude, and most of them said they needed clarification, were critical of the comments,
or disagreed with them. Their main suggestion was that comments should be more
constructivel’l. In the peer assessment process, if there are suggestions, it indicates
that the assessor has found deficiencies and gaps in the work and points out the pre-
conditions for content improvement. According to the content of the comments, this
study can be divided into general exposition and suggestive guidance. Thus, we pro-
pose hypothesis 2.

H2: Suggestive guidance provides more helpfulness for peer assessment than gen-
eral exposition.

3.2 The Influence of Comment Sentiment on Peer Assessment

Sentimental language usually involves two aspects: positive sentiments and negative
sentiments. There have been many studies on sentiment analysis in texts. It is possible
that people's negative bias leads them to believe that negative comments are more
authentic and have more reference value. Some studies have shown that the more
negative the comments, the higher the score is in helping others?!. In the context of
this study, comments can be divided into positive (related to supportive comments)
and negative (related to negative comments). According to the characteristics of peer
assessment, negative comments are more likely to point out deficiencies and the need
for improvements in some works. In contrast, positive comments show the excellence
of work. Negative comments may be more meaningful for the assessee if making
progress is their goal. So, we provide hypothesis 3a and hypothesis 3b.

H3a: Negative comments may improve the helpfulness of peer assessment.

H3b: Positive comments may decrease the helpfulness of peer assessment.



Factors that Influence the Helpfulness of Peer Comment 493

33 Research Model

This study aimed to explore the influence of the content and sentiment of comments
on helpfulness. As depicted in Fig. 1, we tested these hypotheses.
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Fig. 1. The conceptual framework for the main relationship between the content and sentiment
of comments with the helpfulness of peer assessment

4 Methods

4.1 Data Collection

We addressed our research questions by studying comments on online education
platforms. The research of this paper relies on an educational peer code review system
(EduPCR, https://edupcr.net) used in programming courses at a research-oriented
national university in China. Because of ongoing system upgrades since 2004, the
system has experienced many revisions, the data structure has constantly changed
during upgrades, the data has been optimized, and the system was finally applied in
studying the data from the ten courses since 2014. At the same time, to avoid causing
privacy leakage problems, data is desensitized before analysis and use.

4.2  Analyzing Comments by NLP

In this study, two methods are used for analysis. The first method is to use the Python
program to extract some comment data according to the statistical characteristics of
keywords. The text information of the comments is processed by word segmentation,
and then the number of different words is counted. According to our varying needs,
the required keywords and the corresponding frequency of occurrence are screened
out, and these data are used for further analysis. The second method is to use the ex-
isting functions of the Mandarin version of the LIWC (Linguistic Inquiry and Word
Count) software package to form statistics on the words that need to be classified by
the part of the comment. The LIWC software is the most commonly used language
analysis tool for investigating the relationship between word use and psychological
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variables. The scores obtained directly through software calculation are used as the
source of variables for further analysis. The sentiment and content of peer comments
are classified in this context by these two NLP analysis methods, and then the pro-
cessed data are used for model analysis.

4.3 Measures

In this study, the LIWC software package was used to analyze the text information of
peer comments. Existing research has identified three linguistic cues determining
concreteness: articles, prepositions, and quantifiers®. We use the sum of the scores of
articles, prepositions, and quantifiers to calculate how concrete the comment is. We
use concretei to represent the degree of concreteness in comment i. In this study, sug-
gestive guidance is an important component of comments. Our focus is on whether
peer’s suggestive guidance significantly impacts the helpfulness of comments, while
general exposition does not. In the context of this study, the comment providing sug-
gestions has typical iconic words, such as “suggest”, at the beginning of the sentence.
We use suggestioni to represent whether comment i is the style of suggestive guid-
ance or general exposition (with 1 being suggestive guidance and 0 being general
exposition). This study selected words of praise and appreciation to represent the
comments' positive sentiments. In contrast, words of criticism and advice were se-
lected to represent the negative sentiments in the comments. Through the processing
of word segmentation results, the dictionary of positive and negative words is con-
structed by manual annotation. Then, the number of words appearing in the comment
is counted, representing the comments' positive and negative sentiments. We use pos-
itivei to represent the positive sentiment in comment i and negativei to represent the
negative sentiment in comment i.

In this study, feedback on peer comments from the assessee can be obtained on the
platform. One of the feedback scores represents how helpful the comment is to the
assessee (on a scale of 1 to 5, with 5 being the most helpful). Using this score as the
level of helpfulness, helpfuli represents the helpfulness of comment i.

Other studies have pointed out that the length of the comment's text may have a
certain impact on the helpfulness of the comment. Therefore, the control variable is
the length of the comment. The number of characters in each comment is counted,
and lengthi represents the text length of comment i.

4.4  Data Analysis

We conducted the analysis using SPSS 22.0. We used multiple regression analysis to
analyze the influence of comment content and emotion on comment helpfulness.
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5 Results

5.1 The Influence of Comment Content

Our data suggest that the concreteness of comments negatively impacts peer helpful-
ness (p < 0.01), which is inconsistent with Hypothesis 1 (see Table 1). This may be
due to the specific background of peer assessment. In most e-commerce or service
situations, more concrete language will make the receiver feel that the assessor has
exerted greater effort and listened to the receiver's needs more seriously, thus im-
proving the perception of helpfulness. At this time, the receiver is often unfamiliar
with the evaluation subject. However, in the context of peer assessment, the assessees
completed their work, so they are more familiar with the work than the assessors. As
the level of the assessor is often questioned, the assessee may not agree with it, caus-
ing them to disagree with the comment content. The more concrete the comments are,
the more obvious the differences between the assessor and the assessee. This could
lead to the consequence that the less helpful the assessee perceives the comments.

Our data indicate that suggestive guidance significantly impacts the helpfulness of
peer comments (p < 0.05), consistent with Hypothesis 2 (see Table 1). This is because
suggestive guidance is often highly targeted, and it presents a clear direction for im-
proving deficiencies in the work, providing the method and operability of modifica-
tion to the assessee. Therefore, this kind of comment can play an important role in
peer assessment of the work in reference, pointing out that for evaluation to play a
positive role, it is important to revise based on mistakes, and advice can serve as an
important form of content by providing help.

5.2 The Influence of Comment Sentiment

Our data indicate that positive and negative sentimental language has different effects
on the helpfulness of peer assessment: positive sentimental language has positive
effects (p < 0.01), and negative sentimental language has negative effects (p < 0.01),
which is inconsistent with Hypothesis 3a and Hypothesis 3b (see Table 1). The dif-
ference between the peer assessment and general product sales background may cause
this. In the peer assessment system, the assessee object is the assessee's work rather
than unknown products. In the online peer assessment system, positive sentimental
language expresses the recognition and praise of the work, which makes the assessee
feel supported and tends to produce positive feedback more easily. However, negative
sentimental language represents different thoughts and ideas about the work. The
assessee may be in love with their work, and it may be difficult for them to accept
criticism from others fully, so in these cases, the assessors are less likely to receive
positive feedback from the assessee. At the same time, other factors may contribute to
this effect. In the research on peer assessment, we find that the peer relationship be-
tween the assessee and the assessor is particularly useful in a mutual peer assessment
background. Because peer assessment scores are often used as part of course grading,
there may be collusive behavior in the imperfect anonymous situation where assessors
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give positive evaluations, and the assessee also gives high feedback scores. There
may likewise be retaliatory low feedback scores for negative comments.

Table 1. Helpfulness multiple regression model (DV = helpful)

Explanatory  Coefficient SE t-value  [95% Conf  Interval] Sig
variable

scorei .019 .002 11.84 .016 .023 -
length; -.001 .001 -0.82 -.003 .001

concrete; -393 121 -3.23 -.631 -.155 -
positive; 129 012 10.87 .106 152 -
negativei -.054 .02 -2.68 -.093 -014 -
suggestioni  .094 .047 1.98 .001 .186 -
Constant 2.104 .15 14.02 1.81 2.399 -
Mean dependent variables ~ 3.967 SD dependent variables  1.415
R-squared 0.047 Number of observations 13140
F-test 87.153 Prob > F 0.000
Akaike crit. (AIC) 45792.917 Bayesian crit. (BIC) 45845.301

Note. *¥** p<.001, ** p<.01, * p<.05

6 Conclusion

We found the influence of comment content and emotion on comment helpfulness in
peer assessment. Specifically, the more concrete the comments are, the less helpful
the comments are, and the more suggestions they include, the more helpful the com-
ments are, while positive comments are more helpful than negative comments. In the
process of peer assessment, focusing on the helpfulness of comments can effectively
enhance the advantages of this assessment method and provide more benefits for
learners. This study provides the direction to guide learners to provide better com-
ments.
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