An educational research course facilitated by online peer assessment: ...
Chen, Ying-Chih;Tsai, Chin-Chung

Innovations in Education and Teaching International; Feb 2009; 46, 1; ProQuest Central
pg. 105

Innovations in Education and Teaching International Routledge
Vol. 46, No. 1, February 2009, 105-117 é

Taylor & Francis Group

An educational research course facilitated by online
peer assessment

Ying-Chih Chen? and Chin-Chung Tsai*

%Department of Teaching and Learning, University of Iowa, Iowa City, Iowa, USA;
Graduate School of Technological and Vocational Education, National Taiwan University of
Science and Technology, Taipei, Taiwan

This study implemented an online peer assessment activity to help 52 Taiwanese
in-service science and mathematics teachers to develop research proposals in an
educational research course. The participants were divided into 16 groups, and
each group was required to submit a proposal via three rounds of online peer-
assessment activity. This study found that, through the online peer-assessment
activity, the in-service teachers could enhance their proposals at the initial stage of
the activity, but there was almost no substantial improvement at the later stage. In
addition, the amount of feedback they obtained was positively related to the
performance from the first round to the second round; however, few significant
relationships were found from the second to the third round. This study also
showed that the process of peer assessment could be used to clarify assessment
criteria and that sufficient support from the instructor can maintain participants’
attitudes towards this activity, which were relatively optimistic throughout.
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Introduction

Peer assessment (PA) activity has many useful features when used within educational
practice (Falchikov & Goldfinch, 2000). Through a PA learning activity, not only
learners may be enhanced in thinking skills, but also instructors can gain a better
understanding about learners’ conceptual development to make fairer judgements
towards their work (Topping, 1998). Researchers and educators have made great
efforts to enhance the merit of PA and it has been widely used in various fields, espe-
cially in higher education (van den Berg, Admiraal, & Pilot, 2006; Wen & Tsai, 2008).

A growing number of educators have tried to utilise Internet-based systems to facil-
itate the process of PA. These have been shown to attain successful learning outcomes
(Prins, Sluijsmans, Kirschner, & Strijbos, 2005; Tseng & Tsai, 2007). Internet-based
(or online PA) overcomes the obstacle of time and space for learners, providing a
timely avenue for learners to reflect on their work. Davies (2000) agrees that with the
assistance of the Internet, the use of anonymity with respect to participants’ marking
and identifying work along the process of PA has been a success.

Moreover, online PA has been used both as an assessment tool and as a learning
tool. Online PA could produce electronic portfolios for peer learners and teachers,
which can aid student learning and teacher assessment (Liu, Lin, & Yuan, 2001). The
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electronic portfolio includes assessment and suggestions from matched companions’
reflection on their own work and their revisions. Educators have also claimed that
online PA provides students with active learning environments to promote critical
thinking, planning, monitoring and regulation in computer-supported collaborative
learning (Liu & Tsai, 2005). An online database has the capacity to systematically
collect student development of work, recording each student’s progression and ways
of completing the learning task (Liu et al., 2001).

The quality of peer feedback plays an important role in student learning involved
in the PA process (Davies, 2000, 2006). However, Topping (1998) states that feed-
back is helpful only when the recipient executes it, and different types of feedback
may produce different learning effects by different learners. Tseng and Tsai (2007),
by analysing 184 high school students’ peer feedback stored in a PA electronic port-
folio, found that the peer feedback with the attributes of reinforcement, encourage-
ment, and friendly suggestion was quite effective for subsequent improvement.

However, some concerns related to PA are often identified by educational
researchers, such as the validity and faimess of PA techniques and peer feedback, PA
criteria, and instructors’ as well as participants’ attitudes toward PA. For example, the
participants may not have a will to accept any responsibility for evaluating their peers,
particularly at an initial stage (Falchikov, 1995). Magin (2001) claims that the exist-
ence of bias in peer scores comes from the socially interpersonal friendship among
peer students. Although this bias may hinder the validity of PA, the use of anonymous
online PA can improve this. Also, the clarification of PA criteria is essential
(Orsmond, Merry, & Reiling, 1996; Wen & Tsai, 2008). Wen and Tsai (2008), explor-
ing 37 inservice science and mathematics teachers’ attitudes with three rounds of
online PA, concluded that the participants’ attitudes toward online PA decreased
significantly after online PA intervention, probably due to the unclear PA criteria. Wen
and Tsai (2008) further asserted that more clarified criteria and additional support from
instructors should be offered with much more practice before the PA activity.

This study, first, examines the effectiveness of online PA implemented with a
group of inservice teachers on a graduate-level course of educational research. Then,
how the peer feedback that they had obtained related to their progression derived from
the PA process is explored. Also, this study investigates whether providing more prac-
tice and clarified criteria about PA might foster the participants’ attitudes toward PA.

Method
Participants

This study was conducted at a research university in north Taiwan, including 52 in-
service mathematics and science teachers (30 male and 22 female), who came from
elementary, junior, and high schools in the vicinity. All of the participants, interested
in Internet-based learning, enrolled in an e-learning master’s degree programme.
These teachers had teaching experiences ranging from two to 20 years. All of them
took a required course of about four months, called ‘Educational Research Methods’.

Online PA activity in the course

The objective of the course ‘Educational Research Methods’ was to help the partici-
pants acquire knowledge about how to design and conduct educational research.
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Figure 1. Three-round online PA procedure across six weeks.

These science and mathematics teachers, three or four as a group, were required to
present a complete educational proposal at the end of the course, which was expected
to be gradually refined through a three-round online PA system. The required work
would be similar to a master’s thesis proposal. For example, some teachers were inter-
ested in using a game-based e-learning environment to enhance children’s mathemat-
ical skills, while others wanted to investigate the influence of computer-based
instruction on students’ alternative conceptions in science.

These 52 teachers were divided into 16 groups by their interest, and each group
contained three to four participants. Each group first submitted the proposal after two
months of instruction on the course. All proposals experienced three-round online PA
treatment by anonymity, shown in Figure 1. Each proposal needs to be refined and
submitted three times. Each participant also should review the proposals assigned by
the online PA. The participant reviewed the same proposals assigned across different
rounds of PA. The online PA took about six weeks. The participants submitted their
projects on a group basis, while they reviewed peers’ work on an individual basis,
exactly the way implemented by Wen and Tsai (2008).

Peer scores and expert scores

For each round of PA, every group’s proposal was quantitatively rated on the follow-
ing four dimensions: creativity, relevance, feasibility, and suitability. The score given
by the participants ranged from 1 to 7 (1 = lowest score, 7 = highest score):

(1) Creativity: the extent to which the proposal shows the participants’ originality
about educational research.

(2) Relevance: the extent to which the proposal is related to significant educa-
tional issues.

(3) Feasibility: the extent to which the educational research proposal could be
actually conducted.

(4) Suitability: the extent to which the proposal uses appropriate research methods.

Every proposal was rated by peer reviewers in these four dimensions for three rounds,
shown in Figure 1, with the outcome variables from ‘Creativity 1° to ‘Suitability 3°.
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In the same way, the course instructor gave evaluations for each group’s proposal,
served as expert scores. In addition to the quantitative evaluations of the four dimen-
sions, peers were asked to provide qualitatively detailed comments or feedback to
each research project assigned for review. Therefore, each group could modify their
proposals by referring to the peer feedback.

As stated earlier, this study attempted to provide more clarified evaluation crite-
ria for the participants when they were involved in the PA process. Therefore,
before the actual implementation of PA, the instructor explained the assessment
dimensions clearly and in great detail. Also, sample research projects and peer
comments were illustrated as an aid to clarify the criteria. In addition, over the six
weeks of PA, the instructor would spare some time in each class to discuss and
solve related problems which the participants experienced in the online PA. By
offering more clarified criteria and adequate support from the instructor, the online
PA conducted in this study aimed to facilitate participants’ favourable attitudes
toward PA.

Content analysis of peer feedback

In order to deeply explore the role of peer feedback, this study conducted a series of
content analyses for categorising peer (qualitative) feedback. The content analysis of
peer feedback was based on Tsai and Liang’s (in press) framework, classifying each
feedback into one of seven categories listed in Table 1. The definition of feedback for
each category with examples is illustrated in Table 1. The feedback of ‘Supporting’
and ‘Emotional Response’ could be viewed as more affective-oriented feedback, the
categories of ‘Direct Correction’, ‘Personal Advice’ and ‘Guiding’ were perceived as
cognitive comments, while the final two categories, that is, ‘Evaluating and Planning’
and ‘Regulating and Reflecting’, were conceptualised as metacognitive-aligned
comments by peers.

During the PA activity, there were three rounds of feedback. The authors categor-
ised all of the feedback and summed up the frequencies (number) in each feedback
category of each round for each group proposal. In this way, the study explored the
correlation between the feedback each group obtained from their peers and its subse-
quent performance in the research proposal.

Instrument probing students’ attitude towards PA

To examine the in-service teachers’ attitude towards PA, the study used the instrument
developed by Wen and Tsai (2006), a five-point Likert scale questionnaire (1 =
strongly disagree, 5 = strongly agree). Two subscales in this instrument were used in
this study: (1) Positive Attitude Subscale (PAS), and (2) Online Attitude Subscale
(OAS). The PAS enquired the participants’ perceptions of the helpfulness of PA in
general, such as the item that ‘PA activities increase the interaction between my class-
mates and me’. The OAS explored the participants’ agreement toward the benefits of
using online PA in particular, such as the item that ‘Online PA activities can be time-
saving’. The reliability coefficients of the PAS and OAS subscales were around 0.80
based on the responses of this study, displaying acceptable internal consistency for
assessing the participants’ attitudes. This questionnaire was administered to each
participant both before and after the PA activity.
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Table 2. The correlation between expert and peer scores on every outcome variable (n = 16).

Creativity Relevance Feasibility Suitability
First round 0.50* 0.73%* 0.68** 0.75%*
Second round 0.37 0.57* 0.45 0.52*
Third round 0.17 0.44 0.47 0.48

Note: *p < 0.05, **p < 0.01.

Results
The correlation between the expert and peer scores

For PA study, one fundamental issue to be investigated is the validity of peer evalua-
tions. Table 2 displays the Pearson correlation coefficients between the scores marked
by an expert (the course instructor) and those by peers across three rounds. The results
indicated that the scores marked by peers were highly correlated with the expert scores
on the first round (r = 0.50-0.75, p < 0.05), but not significant at the 0.05 level on each
dimension of the third round (perhaps due to the small sample size, 16 groups). For
the outcome variable ‘creativity’ of the third round, the correlation coefficient was
especially low (» = 0.17). It is possible that the marking of creativity may involve
much more subjective opinions. However, the correlation coefficients, in most cases,
had almost approached moderate to high correlation on every outcome variable. These
findings suggested that the peers’ scores, in general, were consistent with the experts’
evaluations, showing a certain degree of their validity.

Effect of PA on the development of proposals

The participants’ proposals were marked by the range from 1 to 7 points on four
dimensions of creativity, relevance, feasibility, and suitability. The three-round scores
were collected and compared in Table 3 for peer scores and Table 4 for expert scores.
According to Table 3, the average scores in the first round of online PA as evaluated

Table 3. The four-dimension scores on three-round PA activity, rated by peers.

Variable Mean SD Range Paired ¢-test
Creativity 1 4.75 0.57 4.00-5.80 -
Creativity 2 497 0.48 4.30-5.73 -
Creativity 3 5.08 0.42 4.50-6.00 3>1 (-2.81*%)
Relevance 1 5.29 0.66 4.00-6.11 -
Relevance 2 5.34 0.42 4.60-5.88 -
Relevance 3 5.36 0.44 4.57-6.00 -
Feasibility 1 5.08 0.70 3.67-6.00 -
Feasibility 2 5.25 0.51 4.50-6.00 ~
Feasibility 3 5.12 0.49 4.40-5.80 -
Suitability 1 4.74 0.70 3.20-5.88 -
Suitability 2 5.00 0.52 4.30-6.00 -
Suitability 3 4.97 0.40 4.25-5.80 -

Note: **p <0.01.
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Table 4. The four-dimension scores on three-round PA activity, rated by expert.

Variable Mean SD Range Paired #-test
Creativity 1 4.56 0.73 3.00-5.50 2>1 (-2.44*)
Creativity 2 4.88 0.59 3.50-6.00 =

Creativity 3 5.00 0.52 4.00-6.00 3>1 (-3.22*%)
Relevance 1 5.22 0.60 4.00-6.00 -

Relevance 2 5.38 0.47 4.50-6.00 -

Relevance 3 5.43 0.44 5.00-6.50 -

Feasibility 1 491 0.78 3.00-6.00 2>1 (-2.18%)
Feasibility 2 5.19 0.48 4.50-6.00 3>2 (-3.42*%)
Feasibility 3 541 0.46 4.50-6.50 3>1 (-3.16%)
Suitability 1 4.53 0.78 3.00-6.00 2>1 (—4.14**)
Suitability 2 5.09 0.49 4.50-6.00 -

Suitability 3 5.28 0.55 4.50-6.50 3>1 (-4.74**)

Note: *p < 0.05, **p <0.01.

by their peers were found to be 4.75, 5.29, 5.08, and 4.74 on the four dimensions,
respectively. The average scores in the third round as evaluated by their peers were
5.08, 5.36, 5.12, and 4.97 on these dimensions. Also, the average scores evaluated by
the expert had a similar increasing trend across different rounds, shown in Table 4.

A series of paired s-tests was used to analyse these participants’ score changes
across the three rounds of PA, shown in Tables 3 and 4. Although Table 3 indicated
that the scores evaluated by peers only significantly increased in the ‘creativity’
dimension between the first and the third round, the scores marked by the expert,
presented in Table 4, indeed revealed the participants’ apparent progression along
the PA activity. According to Table 4, the scores evaluated by the expert on the
dimensions of creativity, feasibility, and suitability showed significant increase from
the first to the second round (¢ =-2.44, —2.18, and ~4.14 on creativity, feasibility, and
suitability, p < 0.05). From the second to the third round, the score evaluated by the
expert progressed significantly only on the dimension of feasibility (f = -3.42, p <
0.05). These results might suggest that the research proposals related to creativity,
feasibility and suitability could be improved greatly at the initial stage of PA, butata
later round of PA significant enhancement in terms of the creativity and suitability
was not found.

Nevertheless, by comparing the expert scores of the first round and the third round,
the dimensions of creativity, feasibility, and suitability made a statistically substantial
progression (¢ = -3.22, —3.16, and —4.74, respectively, p < 0.01). Also, scores evalu-
ated by the expert on the dimension of relevance had no statistically significant
progression probably due to the relatively high score assigned by the expert in the first
round (mean = 5.22). The results indicated that these participants benefited from the
PA intervention for developing more creative, feasible and suitable research propos-
als, particularly from the expert’s perspective.

The correlation between peer feedback and proposal progression

As described previously, each peer feedback was categorised into one of the seven
categories listed in Table 1. Table 5 shows the frequency of feedback each group
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Table 5. Content analysis of peer feedback by categories.

Mean (SD)

First round Second round Third round
Supporting 9.38 (5.16) 14.12 (5.83) 11.5 (5.19)
Emotional Response 0.19 (0.40) 0.25 (0.58) 0.06 (0.25)
Direct Correction 10.06 (7.73) 10.94 (7.08) 8.06 (3.68)
Personal Advice 6.44 (3.85) 4.81 (4.05) 3.19 (1.87)
Guiding 16.06 (10.16) 11.94 (5.56) 9.31 (7.25)
Evaluating and Planning 19.94 (10.10) 16.44 (7.81) 15.31 (7.47)
Regulating and Reflecting 8.69 (5.77) 8.00 (2.56) 9.69 (7.9)
Total 70.75 (23.49) 66.50 (12.38) 57.12 (16.35)

obtained on the seven categories across three rounds of PA. These results indicated
that the highest frequency of the peer feedback of the three rounds provided by learn-
ing peers was the type of ‘Evaluating and Planning’, implying that the peers might
have highly metacognitive reflective thinking for giving comments to their peers.
Nevertheless, the total frequency of the peer feedback gradually decreased from the
first round to the third round during the PA activity (from 70.75 for the first round to
57.12 for the last round).

Furthermore, it is plausible to assume that the feedback provided by peers under
the first round of PA might influence the performance progression from the first round
to the second round. Similarly, the peer feedback from the second round might be
related to the progression from the second to the third round. Table 6 shows the corre-
lation between the frequency of each feedback type under the first PA round each
group obtained and its score change from the first round to the second round. The
results showed that the total frequency of the peer feedback in the first round was posi-
tively correlated with subsequent enhancement of the proposal (r = 0.66, 0.55 by peer
score for the dimensions of feasibility and suitability; » = 0.55, 0.67, 0.62, and 0.57 by
expert score for the four dimensions, p < 0.05). These findings suggest that the more
peer feedback given to the group, the more likely the group could improve the
research proposal.

Table 6 also reveals that the feedback type of ‘Evaluating and Planning’ was
highly positively correlated with the participants’ score progression on some dimen-
sions (r = 0.52, 0.62, 0.57 by peer score for the dimensions of relevance, feasibility,
and suitability, r = 0.50 by expert score for the dimension of suitability, p < 0.05),
and the positive role of ‘Regulating and Reflecting’ feedback was also observed on
the participants’ performance progression (r = 0.54 by peer score of feasibility, » =
0.62, 0.53 by expert score for creativity and relevance, p < 0.05). Also, ‘Direct
Correction’ feedback was positively related to the progression in feasibility and suit-
ability in light of expert perspective (# = 0.62 and 0.52, p < 0.05), and a similar find-
ing was found on the ‘Guiding’ feedback on the dimensions of relevance and
feasibility (» = 0.56 and 0.65 for expert score, p < 0.05). These results, therefore,
displayed that metacognitive-oriented comments (such as ‘Evaluating and Planning’
and ‘Regulating and Reflecting’) played an essential role in the performance progres-
sion of many dimensions; for the role of cognitive comments, only the feedback of
‘Direct Correction’ and perhaps ‘Guiding’ were helpful in assisting the participants’

Reproduced with permission of the copyrightowner. Further reproduction prohibited without permissionypp,



113

Innovations in Education and Teaching International

"60°0 > dy 910N

120 9¢°0
*05°0 [44\]
LEO *x$9°0
(] cro-
*CS0 *C9°0
€ro S00
6€°0— €€0—
*LS°0 *C9°0

*£6°0 *C9°0
Lyo 7o

*x95°0 0¥°0
LO0— 90°0—
90 ev'o
§T0 y10—
£C0- y1°0—

*L9°0 *SS°0

LYo
*LS°0
seo0
10°0-
8¢°0
S0°0—
ST0-
*x$S°0

V50

*C9°0
94
oro-
90
v1o
200

*99°0

£v'o
*CS°0
£€C0
oro
€00
61°0-
S1T'0—
00

LEO
13 40)
YTo
9¢°0
97°0
£e0
010
8¥°0

Sunoapyay pue Sunem3ay
Suruuelq pue Sunenjeaq
Supmnp

90IAPY [BUOSId]
U010 10311
asuodsay] [euonowry
Sunoddng

%0eqpadj [e10L

17 ANpiqeing 7 ANIQISed [ 90UBAd[9Y [T ANANESI) [T ANIIQENNS [T AN[IQISEd] [ 90UBAS[SY [T ANANESI) UOUEDYISSE]D YORqpad) | punoy

Z punoi 0} | punol woyj uoissaidoid 21008

"pUNOI PUOd3S 3y} 0} PUNOI JsIy 3y} wolj uorssaifoid 2109s pue punol IsIy Y} WOIJ Paureqo Joeqpasj 19ad oy usamiaq diysuone[a1 3yl 9 dqeL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permissionypy



114 Y.-C. Chen and C.-C. Tsai

development of better proposals (p < 0.05) at an early stage of PA activity (i.e. from
the first round to the second round).

Table 7 presents the relationships between the types of feedback which the
participants received from the second round and the score progression from the second
to the third round. As a result, the total frequency of feedback under the second round
was not highly correlated to the development of proposals from the second round to
the third round. Similarly, the results did not reveal a statistically significant correla-
tion between the types of feedback and the progression in each dimension, with only
a few exceptions (e.g. the feedback of ‘Personal Advice’ and expert score change in
‘creativity’). These results might imply that the different types of feedback at a later
stage (the second round to the third round) did not play a significant role in the
progression of the participants’ proposals.

Attitude towards (online) PA

This study explored the attitudes toward PA before and after the treatment activity and
compared the difference, presented in Table 8. The mean scores of two subscales on
PAS and OAS are 3.87 and 3.72, respectively, before this online PA intervention, and
the mean scores of the two subscales are 3.81 and 3.80 after it. Participants’ attitudes
toward online PA were generally positive prior to and after this learning activity in the
five-point Likert scale. Besides, no statistically significant differences on the two
subscales were found prior to and after the treatment activity. Although this study did
not show that the participants expressed significantly more favourable attitudes
toward PA as a result of the PA intervention, their positive attitudes were, at least,
statistically maintained.

Discussion and conclusion

This study implemented a three-round online PA activity to help in-service teachers
develop educational research proposals. It was found that through the online PA activ-
ity, the in-service teachers could enhance the quality of their educational proposals in
many aspects, especially in the light of expert’s evaluations.

Moreover, this study evaluated the participants’ work in four dimensions, includ-
ing the creativity, relevance, feasibility and suitability. The analyses from the dimen-
sions showed some interesting differences. For example, the performance in the
dimensions of creativity and suitability had great progression at the initial stage (from
the first round to the second round), but no substantial improvement at the later stage
(from the second round to the third round). On the other hand, in the dimension of
feasibility, the participants could have significant gains from one round to a later
round of PA. For the dimension of relevance, the PA might not be quite effective to
improve it, probably due to its relatively superior performance initially. These find-
ings likely suggested that for the enhancement of the feasibility of work, more rounds
of PA may be helpful, but for the other dimensions, additional rounds may not be quite
so useful.

This study further examined the role of peer feedback obtained by the participants
in their subsequent performance. The results, in general, revealed that the quantity of
feedback of the first round obtained by the participants, particularly that of metacog-
nitive-oriented feedback, was positively correlated with their improvement from the
first round to the second round. However, the role of peer feedback for the progression
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Table 8. The participants’ attitudes toward PA before and after the treatment (n = 52).

Mean (SD)
Subscale Pre-treatment Post-treatment t value
Positive Attitude Subscale (PAS) 3.87 (0.38) 3.81 (0.38) 1.15 (ns)
Online Attitude Subscale (OAS) 3.72 (0.49) 3.80 (0.44) —0.17 (ns)

Note: ns, not significant.

between the second round and the final round was not apparent. In the light of these
findings, in the early stage of PA, instructors should not only encourage students to
provide more feedback to their peers, but also encourage students to provide metacog-
nitive-oriented feedback. For the later stage, more research should be conducted to
carefully explore other factors that may contribute to participants’ progression.

This study also examined the in-service teachers’ attitudes toward (online) PA, and
found their attitudes were not statistically significantly different prior to and after the
intervention. Wen and Tsai (2008) also conducted a similar study on an in-service
teacher education programme using a similar online PA research setting and module.
But they found that the in-service teachers’ attitudes dropped significantly after the
PA treatment. They suspected that the criteria for marking were not explained clearly
before the online PA, thus leading to the participants’ unfavourable attitudes toward
PA after treatment. The importance of marking criteria in PA is also highlighted by
Orsmond et al. (1996). Based upon the suggestions of Wen and Tsai (2008) and
Orsmond et al. (1996), this study tried to improve the utilisation of online PA. This
study showed that clarified criteria and sufficient support from the instructor, can
maintain, though not enhance, participants’ attitudes toward PA, which were rela-
tively optimistic throughout. More attempts at using online peer assessment are
encouraged to examine fully its usefulness as well as limitations.
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