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ABSTRACT
Although the effectiveness of self, peer, and instructor assessment in higher education
is well studied, the possibility of using networked system to facilitate alternative assess-
ment in undergraduate level has seldom been studied. Quantitative analysis of self, peer
and instructor assessment under a networked system is also rare. In addition to outlining
procedures of networked innovative assessment, this study also provides a long-term mea-
sure of peer-self, peer-instructor and self-instructor correlation coefficients with net-
worked innovative assessment procedures. Analytical results indicated that undergraduate
students could evaluate peers adequately but they over-mark themselves usually. Although
the findings of this study have agreed with previous research, authors believe that net-
worked innovative assessment procedures should be further improved and extended to

other course topics for further evaluation of its effectiveness.

Keywords: Peer assessment, self assessment, instructor assessment, networked

innovative assessment procedures

INTRODUCTION

Recently, Many innovative assessment strategies have been explored. An exam-
ple of those strategies is the extensive use of peer-, self-, portfolio- and co-assess-
ment (1, 6, 7, 18, 23, 27). This study examines undergraduate students’ peer, self
and instructor assessment as innovative pedagogical and learning approaches.

Peer assessment or self assessment, a usual process used by instructors to
teach students to responsibly evaluate themselves and their peers from kinder-
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garten to university, has been extensively studied in higher education in recent
decades (8, 23, 25). Researches in higher education have explored the reliability
and practicalities of peer assessment and generally conferred on its acceptability
(11, 12, 16, 21, 26). However, the comparison of undergraduate students’ peer and
self assessment with instructor assessment under networked system has seldom
been studied.

While Gopinath (14) showed student self-assessment tended to be higher
compared with that of the instructor and that of the peers across all forms of
evaluation. Also, Gopinath (14) found that peer assessment is closer to instructor
assessment but suffer from low reliability. Researchers (23) pointed out that peer
assessment highly correlated with the final grade and staff assessment, and that
self assessment highly correlated with the results of peer assessment in some lit-
eratures. The extent to which the comparison of peer, self and instructor assess-
ment under a networked system should be investigated.

Researchers (3, 13, 17) designed a Networked Peer assessment system known
as NetPeas. Liu (12) adopted NetPeas in peer assessment activities of an under-
graduate operating systems course. In this study, authors have added self assess-
ment into NetPeas and is adopted to facilitate undergraduate students and
instructor performing peer, self and instructor assessment in operating systems
course. The correlation coefficients of peer-self, peer-instructor, self-instructor
assessment are also calculated.

Previous studies (12, 17) indicated that using NetPeas to facilitate peer
assessment has the following merits:

1. Higher assurance of anonymity than paper-and-pencil peer assessment.

2. Increased freedom of time and location for learners.

3. Ability of students to modify their work more timely.

4. Increased student-instructor and student-student interaction and feedback.

5. Significantly lower transmission and delivery costs than “paper-and-pencil”

peer assessment.

6. Fewer limitations on transmission of data than “paper-and-pencil” peer

assessment.

PERTINENT LITERATURE

Peer assessment

Falchikov (10) has defined peer assessment as the process whereby groups of
individuals grade their peers. Another researcher (25) more accurately defined
“peers” as students with similar educational background. Peer assessment has
been implemented in several higher education courses such as writing, engineer-
ing, sciences, information science and arts. Many other researchers’ experiences
of peer assessment, as a formative assessment strategy and as part of the learn-
ing, can enable students to become more involved in the class activities; they
view peer assessment as fair and accurate as well (23).

Dochy and Segers (8) indicated two guidelines for educators who employed
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peer assessment in their instruction. We list these two guidelines in the follow-
ing: 1) Peer assessment criteria should be determined beforehand. Experiences
show that it works well these criteria are determined jointly by staff and students
and 2) peer assessment criteria should be presented in operational terms with
which all students are familiar. Falchikov and Magin (11) have also suggested
that reliable and valid outcomes from peer assessment depend on the following:
1) Students must be committed to and fully understand the educational purpose
of peer assessment, 2) students must be involved in determining the criteria and
agreeing on a grading scale and assessment procedure and 3) Students must
receive feedback on peer assessment scores, both in relation to their own perfor-
mance and to the overall pattern of scores.

Self assessment

Dochy and Segers (8) indicated that self assessment refers to the involvement
of learners in making judgements about outcomes or achievements of their
learning. Sluijsmans et al. (23) and Bond (2) have said that self assessment is
not a new assessment strategy, but a good way of increasing the role of students
as active participants in the learning process of themselves. Also, self assess-
ment was mostly implemented in formative assessment to foster reflection on
one’s own learning process and results.

Dochy and Segers (8) also proposed two guidelines for educators who
employed self assessment in their instruction. We list these two guidelines in the
following: 1) Self assessment spends more time on learning, and sometimes sup-
port for students will be necessary during the self assessment and 2) self assess-
ment can be used easily for formative purposes. Students must learn to see this
as a tool for learning.

Peer and self assessment

Falchikov (9) and Freeman (12) indicated a fairly high level of agreement
between the marks given by peers and those given by the teacher. Cheng and
Warren (4) confirmed that evaluating a particular task could improve students’
assessment skills when assessing a similar task. Despite its merits, peer assess-
ment is limited by corrections made based on friendship and decibel marking
(23, 28). Sluijsmans et al. (23) provided several examples to illustrate the relia-
bility of peer and self assessment and concluded that friendship marking should
not be taken as too large a problem.

Sluijsmans ef al. (23) mentioned a literature that studied six cases that
included peer and/or self assessment. Students were highly aware of that peer
and self assessment helped them to develop important skills, such as problem
solving. In the perspective of reliability, Furnham and Stringfield (13) have
reported greater reliability in peer assessment than in self assessment. Lennon’s
(15) research also supported this point of view. Lennon reported that correlation
between instructor and peer assessment were modest, correlation between
instructor and self assessment were very low (about 0.21), and self assessment
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was associated with under-marking and clustering at the median.

Networked innovative assessment procedures

Authors’ previous studies have developed networked peer assessment proce-
dures (3, 13, 17) to break up the conventional learning process into smaller cate-
gories. Certain arrangements are provided to increase the effective of learning.
In this study, authors integrated self assessment into networked peer assessment
procedures and would like to call this new combination as networked innovative
assessment procedures. Networked innovative assessment procedures comprise
of the following steps:

1 1. Instructor seriously demonstrates the educational objectives of peer and
self assessment in the beginning and uses some real samples to prepare
students for later assessment activities.

2. Instructor repeats the following steps for each work.

. Instructor coaches a part of course materials covered in this semester.

4. Students and instructor jointly discuss assignments and the criteria for
marking.

5. The assignment completed by the students is uploaded to the NetPeas.

6. NetPeas randomly assigns reviewers (each reviewer marks three assign-
ments).

7. Reviewers assign a score to the homework and comment on it.

8. At the same time, Reviewers also assign a score to their own works and
write a narrative to describe the values of their own works.

9. The instructor marks each student’s work and observes the comments
written by students without revealing the results.

10. NetPeas notifies the students of browsing grades and comments given by

peers and comparing peer and self assessment.

11. Based on those comments, each student must make corrections or modifi-

cations accordingly.

12. Steps 3 to 11 are repeated once, twice or not at all (researchers can choose

the times of repetition based on their needs).

After turning in their own work, students were assigned works to grade, as

dispatched by the system. Each student is responsible for assigning a score to
peers’ and his/her own work. The suggestions and grades evaluated by reviewers
are then distributed back to the original author. The authors must reflect on the
differences of self and peer assessment and then modify their original work
based on the self-evaluated recommendations from peer reviewers.

The above procedures ensure that learning is achieved through three consecu-
tive assessments as well as related improvements. Of priority concern is to help
students progress in each round. Therefore, this system allows students to view
their grades and comments after each round is completed so as to improve their
own work. This study also proposes a method to ensure that each student cor-
rects his (or her) mistakes or eliminates weaknesses during each round. Namely,
the same reviewer is assigned to grade an author’s homework each round. Doing
so allows the same reviewer to examine whether or not the work is modified
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according to his (or her) previous comments.

Zhao (29) suggested that anonymity increases critical feedback and makes the
participants feel more comfortable in criticizing others. Bradley (3) asked
whether or not blind marking could be regarded as truly blind if the material to
be assessed contained cues to sex, such as style of handwriting. Falchikov and
Magin (11) demonstrated the accuracy of determining the authors’ gender
through their handwritten assignments. They feared that gender bias would
occur during peer assessment if gender could not be concealed. NetPeas ensures
anonymity in two ways. First, the instructor instructs students to remove per-
sonal information from their electronic files (HTML, Word 97 or Source code).
Using electronic files other than handwriting can conceal the author’s identity
and gender. Second, the system codes the students’ identification number into
other sequence number randomly. These measures preserve anonymity and
reduce the possibility of gender bias.

RESEARCH DESIGN

Aims of this study

(a) To assess the correlation coefficients between self, peer and instructor
assessment in a long-term fashion.

(b) To compare the mean values of markings between peer-self, instructor-self
and peer-instructor assessment in a long-term fashion.

Sample

118 undergraduate students were randomly selected from the operating sys-
tems course of the Computer and Information Science Department of a research-
oriented university in northern Taiwan.

Procedures

In this study, undergraduate students attended an operating systems course
weekly, undertook five open-ended questions selected from a large amount of
item banks and a final project. Each student was instructed to do the questions
and final project individually. Each question was a writing assignment to verify
the understanding of operating systems of students, accounting for 5% of the
overall grade. Samples of the question are similar to the following: “What are
the differences between a virus and a worm (24)”, “The implementation of mon-
itors using semaphores did not use an explicit linked list of blocked processes,
whereas the implementation of semaphores using monitors did (24)” and “What
advantage is there in having different time-quantum sizes on different levels of a
multilevel queuing system ? (22).” The final project was a programming assign-
ment, accounting for 20% of the overall grade. Samples of the final project are
similar to the following: “Designing a memory management algorithm for Win
CE,” “Designing a power saving mechanism for the PDA”. The students were
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instructed to do the following procedures:

* Instructor demonstrates the educational objectives of peer and self assessment in
the beginning and uses some real samples to prepare students for later assessment
activities. (This step done in the first of this semester and lasts about 2 hours)

» Instructor coaches a part of course materials covered in this semester. (Each
subject was scheduled about 3-4 weeks)

* Students and the instructor collaboratively discuss the assignment and the
criteria to make corrections (This step lasts about one day for open-ended
questions and about one week for final project).

1. The instructor discusses the criteria to mark works with students in
| course time.

2. Students discuss the final project with the instructor informally.

3. The only criterion for open-ended questions is “correctness of work™.
The criterion for final project is also “correctness of execution”. The cri-
terion is divided into ten categories from “excellent (10)” to “extremely
poor (1)”.

* The assignment completed by the students is uploaded to the system (This
step lasts about a week).

1. Students complete the assignment by themselves.

2. Students are instructed to complete the work and submit it to NetPeas
within a week; otherwise they receive no credit on this assignment.

* The system randomly assigns reviewers (each reviewer grades three to four
assignments).

1. The procedure is automatically done by NetPeas after all of the students
have uploaded their own assignments to NetPeas.

2. In this study, three works were assigned to each reviewer.

* Reviewers grade and comment on themselves’ and peers’ works (This
period lasts about a week).

1. Students can assess each assigned work in one day to alleviate their
loading.

» The system notifies the students of their grades and comments.

1. NetPeas instructs automatically each student to browse the results of
peer and self assessment via e-mail after the review process.

* Based on the comments on each student’s homework, the authors must
make corrections or modifications.

« The above steps are repeated one more time, twice or not all (researchers
can select times of repetition based on their needs).

1. In this study, students were not requested to re-submit their assignments
again in the limitation of time.

Results

Results in this study are divided into two portions. These portions are analyzed
quantitatively. The first portion considers the correlation coefficients between self,
peer and instructor assessment in a long-term fashion. The second portion compares
the mean values of markings between peer-self, instructor-self and peer-instructor
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assessment in a long-term fashion. The quantitative data are analyzed through the
SPSS 8.0, and all reported values are rounded to the second decimal. Herein, an
asterisk represents the significant level of 0.05, two asterisks represent the signifi-
cant level of 0.01 and three asterisks represent the significant level of 0.001.

Correlation coefficients between self, peer and instructor
assessment in a long-term fashion

In the first, authors reported the correlation coefficients of grading of two
computer science experts (inter-rater reliability) in these six works (r;=0.72%*,
ry=0’87*%*, 13=0.94**, r4=0.92**, r5=0.42 * *, 1¢=0.81**). Authors found that
inter-rater reliabilities are ranged from modest to significantly high. In the sec-
ond, the undergraduate students’ peer-instructor assessment correlation coeffi-
cients of these six works are also ranged from modest to significantly high
(r1=0.87%*, 19=0.97**, r3=0.98%*, r4=0.98**, 19=0.59%*, r¢=0.96**). In the
third, the undergraduate students’ peer-self assessment correlation coefficients of
these six works are ranged from negative and low to significantly high
(r{=0.33%%, r3=0.76%*, r3=0.83**, ry=0.79**, r5=-0.08, 1=0.83**). In the
forth, the undergraduate students’ self-instructor assessment correlation coeffi-
cients of these six works are ranged from negative and low to significantly high
(r1=0.25%*, 19=0.74**, r3=0.83**, 14=0.74**, 15=-0.03, rg=0.83%¥).

In this study, the peer assessment is more related to (validity) instructor
assessment than self assessment, it is particularly clear in the fifth work. This
result agreed with previous researchers’ finding (13, 15).

Comparing the mean values of markings between peer-self,
instructor-self and peer-instructor assessment in a long-term
fashion

In the first, authors compared the mean values of peer-self assessment in
these six works (t1=-1.04, t9=-2.42%, t3=-2.68**, t4=-2.26%, 15=-0.69, tg=-
2.37*). Authors found that peer assessments are significantly lower than self
assessments in four works (67%). In the second, authors compared the mean val-
ues of instructor-self assessment in these six works (t}=-1.76, {2=-3.56**, t3=-
3.20%%, 14=-2.74%*, t5=-2.51%, 16=-3.49**). Authors found that instructor
assessments are significantly lower than self assessments in five works (83%).
In the third, authors compared the mean values of peer-instructor assessment in
these six works (t1=1.94, 19=3.51**, 13=1.84, t4=2.57*, 15=3.07**, 1g=2.12%).
Authors found that peer assessments are significantly higher than instructor
markings in four works (67%). These resuits revealed that self assessments are
usually significantly higher than peer assessments and peer assessments are
often significantly higher than instructor assessments. Gopinath (14) also
showed a similar result, but the correlation coefficients of peer-instructor assess-
ment in Gopinath’s research are lower than this study.
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LIMITATIONS

This research has been applied to undergraduate students undertaking an
operating systems course at a research-oriented university in northern Taiwan.
Students are almost consisted of seniors, juniors and some sophomores. Apply-
ing the same method to other subjects would not necessarily yield the same
results, particularly for freshmen lacking the necessary academic skills and discipline.

Some researchers have suggested authors to rename NetPeas as networked
portfolios assessment system (NetPorts). Authors would not agree that state-
ment, because portfolios assessment should include more qualitative evidences
analyzing the progress of learners. Although, NetPeas included peer, self and
instructor assessment that is strongly correlated with portfolios assessment,
Authors would not dare to name NetPeas as NetPorts. Authors are looking for-
ward to approach the portfolios assessment and diligently doing practical
researches in the near future.

CONCLUSIONS

This study has exploited the correlation of peer-instructor, peer-self and self-
instructor assessment and comparison the mean values of peer-self, instructor-self
and peer-instructor assessment. Analysis results indicated that the peer assessment
is more related to (validity) instructor assessment than self assessment. This result
agreed with previous researchers’ finding (13, 15). And, another results revealed
that self assessments are usually significantly higher than peer assessments and
peer assessments are often significantly higher than instructor assessments. The
second finding agreed with Gopinath’s (14) research.

This study suggested that the procedures of networked innovative assessment
would be quite well to achieve a higher reliability and validity than before (17).
Authors hope to extend it to other courses to further demonstrate its effective-
ness. The portfolios assessment would prevail over numerous disciplines, so
authors will diligently make more improvements on NetPeas to upgrade it into
NetPorts and fulfill the new instructional needs.
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