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Abstract

The purposes of this study were to explore the effects and the validity of on-line peer assessment in high
schools and to analyze effects of various types of peer feedback on students. The participating students, a total
of 184 10th graders, developed their individual course projects by involving the on-line peer assessment learn-
ing activities in a computer course. The peer assessment activities consisted of three rounds, and each of the
students acted as an author and a reviewer. Research data as evaluated from peers and experts indicated that
students significantly improved their projects as involving the peer assessment activities. The scores deter-
mined by the learning peers were highly correlated with those marked by the experts, indicating that peer
assessment in high school could be perceived as a valid assessment method. Moreover, this study also exam-
ined the relationships between the types of peer feedbacks in which students obtained from peer assessment
and the subsequent performance of their projects. We categorized peer feedbacks into four types: Reinforcing,
Didactic, Corrective and Suggestive. It was found that Reinforcing peer feedback was useful in helping stu-
dents’ development of better projects; however, Didactic feedback and perhaps Corrective feedback provided
by peers might play an unfavorable role for subsequent improvement of students’ projects. The Suggestive
feedback may be helpful in the beginning of peer assessment activities; however, in the later parts of peer
assessment, the effect of this type of feedback on learning might not be significant.
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1. Introduction

The implementation of peer assessment, an alternative way of assessment for teachers, receives
much attention in recent years (Rada & Hu, 2002; Woolhouse, 1999) due to its effectiveness for
students’ learning (Topping, 1998). This new assessment and learning strategy, modeled on the
journal publication process of an academic society and based on social constructivism (Falchikov
& Goldfinch, 2000; Lin, Liu, & Yuan, 2001a), has been used extensively in diverse fields (e.g.,
Falchikov, 1995; Freeman & McKenzie, 2002). In addition to helping students plan their own
learning, identify their own strengths and weaknesses, target areas for remedial action, develop
metacognitive and professional transferable skills, and enhance their reflective thinking and
problem solving abilities during the learning experience (Sluijsmans, Dochy, & Moerkerke,
1999; Smith, Cooper, & Lancaster, 2002; Topping, 1998), peer assessment is also found to increase
students’ interpersonal relationships in the classroom (Sluijsmans, Brand-Gruwel, & van
Merriënboer, 2002).

The rapid development of Internet technologies in the last decade reflects a dramatic shift for
the educational practice (Seal & Przasnyksi, 2001; Tsai, 2001a; Warren & Rada, 1999). For exam-
ple, the Web allows students to explore their learning without the restriction of time and space
(Hall & Dalgleish, 1999; Tsai, 2001b). In this learning context, students may learn without an
instructor physically present. Therefore, while reviewing recent developments in peer assessment,
Topping (1998) anticipated that computer-aided peer assessment would become an emerging
growth area. Tsai, Liu, Lin, and Yuan (2001) also proposed that online peer assessment can
improve the freedom of time and space for peer learners, and may also promote students’ atti-
tudes toward peer assessment by utilizing anonymous online marking and feedback (Wen & Tsai,
2006). Obviously, using the Internet in aid of peer assessment has profoundly changed the process
of peer assessment itself.

Despite its extensive use in many fields, most peer assessment studies were conducted in
higher education (Topping, 1998). Therefore, this paper focused to inspect the possibility of
implementing on-line peer assessment in high schools. In addition, the effects of the on-line peer
assessment on students’ performance were examined. Finally, the importance of peer feedback
in peer assessment process was highlighted in this study; therefore, the role of peer feedback was
also investigated.
2. Research about on-line peer assessment

2.1. The usage of on-line peer assessment

Peer assessment has been used extensively in many different fields, such as writing composition,
business, science, electrical engineering, medicine, information and social science. While reviewing
the past studies of peer assessment, Topping (1998) found it to be a reliable and valid method for
assessment and teaching. The peer assessment scheme has been modeled after the authentic jour-
nal publication process of an academic society. In the process, the editors of the journal provided
the authors with anonymous comments and suggestions for further modification, thus making the
papers more mature (Roth, 1997; Tsai, Lin, & Yuan, 2002).
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Lin et al. (2001a) found many students did not improve over two rounds in an on-line peer
assessment study. Tsai et al. (2002) showed a similar finding. They used a three-round peer assess-
ment model and pointed out that most students improved their work over three rounds, which
was an optimal situation. It is likely that many students did not improve over only two rounds,
nor did they make significant progress over more than three rounds. Therefore, the present study
adapted a three-round peer assessment model. And peer assessors for each student were randomly
assigned and set by the on-line system before the activity initiated.

Moreover, Lin et al. (2001a) suggested that web-based peer assessment at least has the follow-
ing advantages over traditional paper-and-pencil peer assessment:

1. Students evaluate peers’ work through the web (not in a face-to-face presentation), thereby
ensuring anonymity and facilitating willingness to critique.

2. Web-based peer assessment allows teachers to monitor students’ progress during any period
of the assessment process. Teachers can always determine how well an assessor or author
performs and constantly monitors the process whereas this is nearly impossible during
traditional peer assessment when several rounds are involved.

3. Web-based peer assessment can decrease the cost of photocopying their projects for their
peer assessors.

However, Internet is not accessible to some of the students at home, which causes difficulty in
web-based peer assessment. Nevertheless, it is believed that the difficulty can be solved with the
prevalence of Internet in the future.

2.2. The effects of using on-line peer assessment

Numerous researchers have perceived the usefulness of on-line peer assessment; therefore, some
studies have implemented such innovative way of peer assessment. Tsai et al. (2002) used a net-
worked peer assessment system based on the use of a Vee heuristic (Novak & Gowin, 1984), allowing
a group of preservice teachers to further develop their instructional activities. Lin, Liu, and Yuan
(2001b) designed Network Peer Assessment System (NetPeas) to prove that it could facilitate univer-
sity students to progress when learning to design some project work. Kwok and Ma (1999) developed
Group Support Systems (GSS) to support collaborative activities and peer assessment. Rada and Hu
(2002) conducted peer assessment online, analyzing student–student commenting patterns in three
different classes of computer science students. In addition, when Lin et al. (2001b) managed web-
based peer-review activities, they observed that students did learn effectively from reading numerous
peers’ work and feedbacks. In summary, relevant studies supported the usage of web-based or on-
line peer assessment. However, many of these studies were implemented in higher education, and
more research concerning the usage of on-line peer assessment in high school level is required. Con-
sequently, this study implemented on-line peer assessment activities in a high school course.

2.3. The validity of peer assessment

The validity of peer assessment is often a major concern for educators. Topping (1998)
reviewed the application of peer assessment in various subjects of higher education from
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1980 to 1996. Twenty-five among the 31 reviewed papers conferred on a high correlation
between peer assessment grading and teacher assessment, indicating high validity of peer
assessment. Falchikov and Goldfinch (2000) further reviewed 48 quantitative peer assessment
studies and found that peer assessment scores resembled more closely teacher assessments
when academic products and processes, rather than professional practice, were rated. How-
ever, almost all of the studies in Topping (1998) and Falchikov and Goldfinch (2000) were
conducted in traditional paper-and-pencil peer assessment format. The research particularly
addressing the issue regarding the validity of on-line peer assessment is rare. As a result, this
study would examine the correlation between the grading from on-line peer assessment and
teacher assessment.

2.4. The role of peer feedback

Topping (1998) noted that in the process of peer assessment, peer feedback could be more
timely and individualized. Its greater immediacy, frequency and volume compensate the lack
of high quality feedback from a professional staff member. Web-assisted or on-line peer assess-
ment, clearly, can help students effectively gather much more peer feedback than traditional
method of peer assessment. Also, researchers would agree the quality of peer feedback is critical
for the success of peer assessment learning activity. For example, Smith et al. (2002) found that
brief feedbacks, in addition to marking, could increase transparency of the peer review process
and student confidence and then enhance learning outcomes. Topping (1998) also asserted that
different types of feedback could have various effects on students. Therefore, this study would
analyze peer students’ feedback involved in peer assessment and explore the role of peer
feedback.
3. Research questions

Unlike much previous peer assessment research, which was all done in higher education, this
study aimed to examine if the on-line peer assessment could assist high school students to improve
their projects. In addition, it also investigated the correlation between the grades of students’ peer
assessment and the evaluation of experts. That is, the validity of peer assessment scores was exam-
ined by checking the consistency between the scores marked by peers and those by their teachers.
Furthermore, the role of different types of peer feedback on students’ project performance was
examined in order to explore the relationships between peers’ feedback and students’ quality of
the projects.

In sum, the research addressed the following three questions:

1. Did the high school students improve the quality of their projects in a computer course after
the three-round peer assessment activity?

2. What were the relationships between the scores made by the learning peers and those deter-
mined by experts?

3. What were the relationships between the types of peer feedback in which the students
obtained and the subsequent performance of their projects?
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4. Methodology

4.1. Participants

The participants of this study included 184 10th-grade students (16-year-olds) from four dif-
ferent classes in a school in Taiwan. The school is a first-rate school in the local. Every student,
who enrolled in a computer course in this study, was required to design an itinerary project suit-
able for their classmates to travel by using searching browsers on the Internet. A total of 184
individual itinerary projects were generated. Then the students were asked to comment on their
peers’ design anonymously through a three-round on-line peer assessment system. Then, they
were asked to revise their own projects by taking their peers’ comments and suggestions
(described later). In other words, every student acted as an author, an assessor and an adapter.
In addition, the implementation of on-line peer assessment system in a computer course also
provided students with additional experience of using the Internet, thus concurring with the
rationale of the course.

4.2. Project for peer assessment

Each student in this study was asked to design a project for the class tour. The following is an
example for the project. One student designed a one-day trip from their school to Taipei zoo. In
this project, one should show the expense of time and money, such as how much time it would
take and how much money it would cost from the school to Taipei and from Taipei to the
zoo, admission fee for the zoo, locations for lunch and dinner. The student also had a plan for
the flow of visiting the zoo for the whole day. Each student proposed an individual project like
this for the computer course. The students were taught to use searching browsers (e.g. www.goo-
gle.com.tw or tw.yahoo.com) over Internet to access related information. That is, the students
were asked to use the web information searching methods taught by the computer course to
complete the projects. After they got sufficient materials from the Web, they were encouraged
to organize them or combined them with personal experience or preference before submitting
the project through Internet to the on-line peer assessment system. Then, their peers read, rated
and commented on others’ projects.

4.3. On-line peer assessment model and peer assessment scores

The model used here was adapted from Tsai’s model (Tsai et al., 2001, 2002). After students
submitted their projects, 10 of their peer reviewers were randomly assigned to comment on and
rate on each project. The reviewers were not changed throughout the peer assessment process
to fully understand the progression of assessed work. In other words, for each round of the peer
assessment process, each student would receive 10 comments and scores from his/her peer asses-
sors. All of the students acted both as assessors and authors.

The networked peer assessment model consists of some steps, illustrated in Fig. 1.
According to Fig. 1, students submitted their project first, and experienced three rounds of peer

assessment, and they had two times of modifying their projects. It took about six weeks to com-
plete the peer assessment process proposed.

http://www.google.com.tw
http://www.google.com.tw
http://tw.yahoo.com


Fig. 1. Three round networked peer assessment model.
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In the peer assessment process, it might be quite important to have their performance evaluated
in quantitative terms (Tsai et al., 2001, 2002). The point of these quantitative scores was to quan-
titatively represent students’ performance. Therefore, statistical information could be collected for
the research purpose and students were allowed to have a better understanding about how they
had progressed in their projects. In this study, each student’s project was quantitatively evaluated
by their peer reviewers on the three dimensions adapted from Tsai et al. (2002).

1. Creativity: the extent to which the project reveals the student’s originality. For example, if
student A simply copied more ideas from travel agencies while student B planned some novel
tours in the project, then he got lower score than student B in the dimension of Creativity.

2. Relevance: the extent to which the content of the project is related to the course purpose (i.e.,
using the web resources); that is, the extent to which the student shows the ability to utilize
web resources to enrich or finish the project. For example, if student A integrated and made
use of more information from the web than student B, then he got higher score than student
B in the dimension of Relevance.

3. Feasibility: the extent to which the project could be practically carried out. For example, if
student A suggested a tour cost which was closer to the amount students could afford than
student B, then he got a higher score than student B in the dimension of Feasibility. Or, if
the traveling itinerary was planned in a more reasonable schedule, the score would be
higher.

The peer assessors gave a score between 1 and 7 (with 1 point as unit) to every peer’s project on
each dimension above. Here the seven-point scale was adopted rather than 1–100 scale in that the
former was easier for students to grade (in certain range) when giving scores and it could also
avoid the situation of arbitrary scoring. That is, in the case of 1–100 scale, the students might have
too much variation for representing peers’ performance; hence, the situation of arbitrary scoring
might occur. The peer assessment scores revealed in each round are also shown in Fig. 1. As
described above, each student’s project was evaluated by 10 learning peers. Therefore, for each
dimension of each peer assessment round, the average score of the 10 peers for the student’s pro-
ject was calculated to represent his/her performance (as evaluated from peers). One may be inter-
ested in the inter-rater (inter-peer) reliability of peer scores. By using alpha coefficients, this study
found that the alpha coefficients for Creativity, Relevancy, Feasibility were 0.74, 0.77, 0.75,
respectively, for the first round, 0.80, 0.81, 0.74 for the second round, and 0.70, 0.73 and 0.71
for the final round. These results suggested that the peer assessment scores in this study had ade-
quate reliability (internal consistency). That is, a score, say 5, was being interpreted in roughly the
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same way by the participants. In sum, the usage of 1–7 quantitative scale for peer score was per-
ceived as appropriate in this study.

In addition to these quantitative scores, all of the peer assessors were asked to provide some
qualitative comments to help the project author improve the work. These comments became
important basis for the modification of the course projects. These comments were viewed as for-
mative feedbacks for the development of students’ projects, and the types of these feedbacks were
also analyzed (described later).

4.4. Expert scores

The following two experts also evaluated students’ projects, served as expert scores. One was a
computer science teacher with four years of teaching experiences in a high school. The other was
in charge of the computer information affairs in a junior high school with five years of teaching
experiences. The former expert evaluated all of students’ projects, while the later evaluated thirty
of them for the purpose of examining the reliability of scoring. Both of them evaluated the stu-
dents’ projects in all of the three rounds and then gave a score between 1 and 7 (with 1 as a unit)
on the dimensions of creativity, relevance and feasibility, exactly the same way utilized by their
students. The average correlation coefficient between two experts on each outcome variable
was around 0.65 (p < 0.001), indicating that the two experts’ scores on each outcome variable were
significantly related. In other words, the two experts had similar perspectives in assessing these
students’ projects; the scores given by the experts are perceived to be of adequate reliability in
assessing students’ projects. In order to fully understand how peer assessment would play a role
for student learning, expert scores were not revealed during the peer assessment process. In other
words, students could only acquire their peers’ scores and comments when modifying their
projects.

4.5. The analysis of peer feedback

Chi (1996) has proposed a framework of categorizing learning feedback. The framework
included four types of feedback: Corrective, Reinforcing, Didactic and Suggestive. We used
the same framework to classify peer feedback revealed in this study. As described previously,
in addition to quantitative scores, assessors needed to provide qualitative comments and feed-
backs for the authors. Therefore, all of the qualitative feedbacks given by students were cate-
gorized into aforementioned four types basically based on Chi (1996). Table 1 presents the
description for each type with some examples. For instance, Reinforcing feedback is given
by positive or supporting expression, while Didactic feedback is presented in a traditional,
lecture-like tone.

When categorizing the peer feedback, it was found some of them could be classified into more
than one type. For example, the comment that ‘‘Your description is very clear. But somehow it is
very similar to the design of travel agency. I think it will be better if you add some creative ideas to
it.’’ was regarded as Reinforcing feedback (‘‘Your description is very clear’’) as well as Suggestive
feedback (‘‘Somehow it is very similar to the design of travel agency. I think it will be better if you
add some creative ideas to it’’). In this case, this feedback was counted as both Reinforcing and
Suggestive feedbacks.



Table 1
Four types of peer feedbacks analyzed in the study

Type Definition Example

Corrective feedback If a student’s preliminary design or
information is incorrect, then a peer can give
feedback to point it out or correct it directly.
This kind of feedback can effectively reduces
students’ incorrect design or information
involved in the projects

� ‘‘The exact fare from school to the
amusement park is not 15 dollars, but
20 dollars’’
� ‘‘It is wrong to go to the museum by taxi.

Taxis are not available around there’’

Reinforcing feedback Reinforcing feedback is given when what
the student does is proper or correct.
Positive feeling or recognition of the work is
expressed. This kind of feedback sometimes
occurs in the situation that students may be
encouraged without explicitly knowing the
reasons

� ‘‘Though your project looks a little bit
small, it’s rich in content, especially in
time and expense description’’
� ‘‘Your idea of observing birds is very cre-

ative and appealing’’
� ‘‘You did a good job! We won’t get lost

with the map attached to it’’
Didactic feedback In this kind of feedback, a peer may provide

lengthy explanations when a student makes
errors or provides inadequate information.
In didactic feedback, lengthy explanations
with a lecture tone are taken to direct the
students to be on the right track

� ‘‘It would be unwise to go there again, and
there is a lack of creativity in your project.
Besides, the schedule is not quite work-
able; for example, it would be sweaty to
barbecue under sunshine at noon. And as
to shopping, you didn’t mention where
to shop and what for shopping. Therefore
I think you need to provide ample infor-
mation for each activity’’

Suggestive feedback If a student’s preliminary design is
incomplete rather than incorrect, a peer is
likely to give advisory feedback, which is
more indirect. The peer may alert the
student that there is a problem without
telling him exactly what the problem is. Such
feedback can be in the form of hints, pauses,
or a rising intonation in the voice in order to
redirect the student’s thinking. This kind of
feedback is also considered a kind of
scaffolding

� ‘‘Will it be better to go to Water Amuse-
ment Park? Is it safe?’’
� ‘‘I would suggest you to explain the activ-

ities on schedule more detailed’’
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Students’ peer feedbacks were classified by the four types in Table 1. In every round of peer
assessment process, the frequency in which each student received for each type of peer feedback
was counted for analyses. The frequency was utilized to relate to his/her subsequent project perfor-
mance to examine how the type of peer feedback may be correlated with student following
outcomes.

The categorization process was conducted by the first author and another junior high school
computer teacher. The author analyzed all of the feedbacks. Thirty students’ on-line feedbacks
were randomly selected for the latter to perform the same categorization process. The agreement
between these two teachers’ categorization is over 95%, indicating highly sufficient reliability for
analyzing students’ peer feedbacks.
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5. Findings

5.1. The effect of peer assessment process on student project

Students’ itinerary projects were scored by their peers and two experts between 1 and 7 points
on the dimensions of creativity, relevance and feasibility. Table 2 shows that students’ average
scores in the first round of on-line peer assessment as evaluated by their peers were found to
be 3.94, 4.47, and 4.36 on the dimensions of creativity, relevance and feasibility respectively.
The same projects rated by experts showed the average scores of 3.45, 3.74, and 3.80 on the above
three dimensions, respectively. The scores on the third round of peer assessment were 5.07, 5.38
and 5.27 for the three dimensions as assessed by peers, and 4.58, 5.44, and 5.23 as evaluated by
experts. An observation of the mean of students’ scores on each dimension revealed that both
from peers’ and from experts’ viewpoints, these students had an increasing average score on each
dimension, indicating that students benefited a lot in the quality of their project through the help
of on-line peer assessment.

A series of paired t-tests were further used to compare student score changes as a result of the
on-line peer assessment. The results are shown in Fig. 2. It was found that for each dimension, no
matter from peer or expert evaluation, students significantly progressed their performance as a
result of the on-line peer assessment process. That is, their scores for each dimension were statis-
tically higher in a later round than those in former round. Students significantly improved their
projects as involving the peer assessment activities.

5.2. The correlation between the scores marked by experts and those by the learning peers

Table 3 displays the correlation coefficient between peer scores and expert scores on every
outcome variable, such as the creativity score for each round. The result showed that the scores
Table 2
Students’ scores of itinerary design both from peers’ and from experts’ perspectives (n = 184)

Variable Peer scores Expert scores

Mean SD Range Mean SD Range

First round

Creativity 3.94 0.85 1.60–5.80 3.45 0.93 1–5
Relevance 4.47 0.84 1.10–6.11 3.74 0.99 1–6
Feasibility 4.36 0.90 1.10–5.80 3.80 0.97 1–6

Second round

Creativity 4.53 0.82 1.00–6.40 4.07 0.73 2–5
Relevance 4.81 0.79 1.00–6.20 4.63 0.91 2–7
Feasibility 4.74 0.78 1.00–6.20 4.56 0.88 1–6

Third round

Creativity 5.07 0.68 2.60–6.60 4.58 0.83 2–7
Relevance 5.38 0.63 2.70–6.50 5.44 0.96 2–7
Feasibility 5.27 0.63 2.70–6.78 5.23 0.87 3–7
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Note: *** p < 0.001

Dimension

Fig. 2. Paired t tests on students’ score changes through three rounds on-line peer assessment.

Table 3
The correlation between expert and peer scores on every outcome variable (n = 184)

Round Evaluation dimension

Creativity Relevance Feasibility

First round 0.60*** 0.79*** 0.74***

Second round 0.49*** 0.65*** 0.55***

Third round 0.57*** 0.64*** 0.51***

*** p < 0.001.
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determined by the learning peers were significantly highly correlated with those marked by the
experts (r = 0.49–0.79, p < 0.001), indicating that on-line peer assessment in high school as shown
in this study could be perceived as a valid assessment method. This finding was consistent with the
conclusion drawn from Topping’s (1998) review; nevertheless, the present study addressed partic-
ularly the validity of on-line peer assessment.

5.3. The relationships between the types of peer feedback and project performance

As described earlier, all peer feedbacks were classified into four types based on Chi (1996). The
feedbacks gathered in Round 1 might possibly influence students’ performance in Round 2 pro-
ject. Similarly, the feedbacks derived from Round 2 of peer assessment might affect the following
performance, that is, Round 3 project. So, we analyzed the frequency of peer feedback of each
type on the first round and second round the student obtained, and then to explore its correlations
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to the student subsequent performance of the course project. In this part of analysis, we only used
peer scores to represent student performance, as peer scores and expert scores were highly related
(shown in Table 3) and expert scores were not revealed during the peer assessment process.

Table 4 presents the relationships between the types of peer feedback for the first round and the
performance of students’ projects for the second round. The result revealed that Reinforcing feed-
back, Suggestive feedback and Didactic feedback were highly related to the performance of stu-
dents’ work, but possibly in opposite ways. Reinforcing feedback of the first round was positively
correlated with students’ scores on the three dimensions of the second (r = 0.38, 0.49 and 0.38 for
Creativity, Relevance, and Feasibility, respectively, p < 0.01). Similarly, the Suggestive feedback
was positively correlated with their performance in all dimensions (r = 0.18, 0.25 and 0.21 for Cre-
ativity, Relevance, and Feasibility, respectively, p < 0.05). However, Didactic feedback of the first
round had significantly negative correlations to students’ scores on the second round (r =� 0.36,
�0.38 and �0.30 for Creativity, Relevance, and Feasibility, respectively, p < 0.01). These findings
suggested that Reinforcing and Suggestive feedback should be constructive in students’ develop-
ment of their work, while feedback of lengthy explanation with a didactic tone produced negative
relationships to students’ project performance.

Table 5 shows the relationships between the types of peer feedback in which students received
from the second round and their project performance of the third round. Similar to the results
shown in Table 4, the Reinforcing feedback played a positive role on students’ quality of projects
Table 4
The relationships between the peer feedback under the first-round and the peer scores under the second-round

Round 1, Feedback classification Round 2, Evaluation dimension

Creativity Relevance Feasibility

Corrective feedback 0.05 �0.09 �0.15*

Reinforcing feedback 0.38*** 0.49*** 0.38***

Didactic feedback �0.36*** �0.38*** �0.30***

Suggestive feedback 0.18* 0.25** 0.21**

* p < 0.05.
** p < 0.01.
*** p < 0.001.

Table 5
The relationships between the peer feedback under the second-round and the peer scores under the third-round

Round 2, Feedback classification Round 3, Evaluation dimension

Creativity Relevance Feasibility

Corrective feedback �0.12 �0.20** �0.23**

Reinforcing feedback 0.52*** 0.55*** 0.53***

Didactic feedback �0.41*** �0.43*** �0.37***

Suggestive feedback 0.01 0.003 �0.11

** p < 0.01.
*** p < 0.001.
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in all dimensions (p < 0.01); nevertheless, the Didactic feedback was statistically negatively corre-
lated with their performance (p < 0.01). Moreover, the Corrective feedback was also negatively
related to students’ scores on ‘‘Relevance’’ and ‘‘Feasibility’’ (p < 0.01). The Suggestive feedback,
in this part of analysis, was not statistically related to students’ performance. These results, in gen-
eral, supported that Reinforcing peer feedback was useful in helping students’ development of bet-
ter projects; however, Didactic feedback and perhaps Corrective feedback provided by peers
might play an unfavorable role for subsequent improvement of students’ projects. The Suggestive
feedback may be helpful in the beginning of peer assessment activities; however, in the later parts
of peer assessment, the effect of this type of feedback on learning was not significant.
6. Discussion and conclusion

This study implemented an on-line peer assessment system to help high school students develop
itinerary projects for a computer course. In this study, the peer assessment process took about six
weeks for the three rounds. In each round, each student received comments and feedbacks from
ten of his/her learning peers. As a result, every participant received numerous feedbacks for mod-
ifying his/her work throughout the peer assessment process. The high interactions in such a short
time between assessors and project authors were achieved by on-line system, which were rarely
possible in traditional classrooms. Moreover, the on-line peer assessment system could also ensure
a higher degree of anonymity of peer assessment.

The peer assessment tasks can be regarded as the learning exercises in which the assessment
skills are practiced (Sluijsmans et al., 2002). Dochy, Segers, and Sluijsmans (1999) also stated that
the students have an opportunity to observe their peers through the learning process and often
have a more detailed knowledge of the work of others than do their teachers. In this study, it
was shown that on-line peer assessment significantly enhanced students’ quality of projects, as
it provided students with opportunities of learning not only from other peers but also from eval-
uating other peers’ work. In other words, we believe that the learning in the peer assessment pro-
cess comes from both students’ adaptation of peers’ feedback and their assessment of peers’
projects. We also believe in the importance of peer feedback for the peer assessment and assert
that in the process of peer assessment, the students continuously gain formative feedback from
peers; therefore, we could observe that the students in the present study improved their projects.
Furthermore, with the implementation of networked peer assessment, it is believed that the teach-
ing load could be somewhat reduced for instructors. In addition, the on-line peer assessment sys-
tem successfully provided a small learning society. In the process of evaluating peer work and
taking peer feedback, students gradually modified their original work of better quality, thus con-
structing and refining knowledge through social interactions in a virtual community linked via the
Internet.

This study also examined the consistency between peer assessment scores and expert (teacher)
scores. It was found that the correlations between these scores were significantly high, implying
that peer assessment could be perceived as a valid assessment method. It should be emphasized
again that teachers’ scores were not revealed in the peer assessment process; thus, such consistency
did not come from the possibility that the students could ‘‘mimic’’ teachers’ scores or assessment
orientations. Also, as shown in Section 4.3, the reliability (internal consistency) of peer scores by
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alpha coefficients also indicated the internal consistency was adequately high (ranging from 0.70
to 0.81). However, the internal consistency reached the highest in the second round, but the lowest
(but sufficiently acceptable) in the final round. Therefore, the improvement of students’ projects
observed in this study did not come from a product of ‘‘group think’’, as the peer assessment
scores at the end of the study did not show higher inter-peer consistency when compared to those
of previous rounds.

Moreover, this study explored the relationships between the frequencies of various types of peer
feedbacks in which students obtained and their subsequent performance on the projects. It was
found that Reinforcing feedback is helpful to promote the quality of student project. In a tradi-
tional classroom, students are always inspired for learning when they get any praise or positive
reinforcement from teachers. The effect has been even more salient in on-line peer assessment
environment, as this study found that Reinforcing feedback was very useful in developing student
projects. However, the peer feedback in the forms of Didactic and possibly Corrective seemed to
be harmful for their following work. The Suggestive feedback was helpful in the initial stage of
peer assessment process, but it did not play an important role in the later stage of peer assessment
activities. Based upon these findings, teachers need to encourage peers to offer Reinforcing feed-
back, and hopefully not Didactic or Corrective feedback during the peer assessment process. In
addition, Suggestive peer feedback should be emphasized in the early peer assessment process.
Again, this study highlights the importance of peer feedback for learning in peer assessment.
The analysis of peer feedback also provides some insights about learning involved in peer assess-
ment. This study concludes that Reinforcing and Suggestive feedbacks provided by peer assess-
ment are particularly useful for students’ subsequent learning.

This study described an attempt to utilize an on-line peer assessment system to help high school
students improve their learning in a computer course. Educators and researchers are encouraged
to implement more on-line peer assessment activities for learning and then to acquire more
insights about the effects as well as the concerns of using on-line peer assessment for educational
purposes.
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