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Abstract: The study proposes an approach to support students' debugging exercise hamed
scaffolding online peer assessment built upon the scaffolding theory. The scaffolding
mechanism in this approach includes two aspects. One is that the system provides error tips
to aid students in finding errors in their assignments. The other mechanism is the peer’s
comment itself which is viewed as a kind of scaffolding. To explore the value of this
approach, a scaffolding online peer assessment system is developed. The study proposes a
way to implement computer-assisted scaffolding in online peer assessment. It can likewise

provide guidelines for other educators to engage in a similar endeavor.
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1. Introduction
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Many literatures have reported that learning programming is permanent difficulty [1]. One
problem in learning programming is debugging difficulty [2]. The debugging has been
known to account for more than 50% of the time and efforts spend in programming [3]. Peer
assessment has been shown as a positive pedagogical strategy in programming course [4]
[5]. One benefit of peer assessment is motivating deeper reflective learning and producing
better learning outcomes [6]. Although peer assessment is helpful to foster students’
reflection, how to provide scaffolding to facilitate students’ reflection to improve students’

debugging ability also evokes technical and pedagogical challenges.

2. A Scaffolding Framework of the System

Built on previous studies, a process of online peer assessment is put forward in the study.
There are three steps in online peer assessment, in which two kinds of scaffolding are
provided --- Error Scaffolding and Peer Scaffolding. (See Table 1, Figure 1).

Tablel. The Task Design and Peer Interaction Design in Online Peer Assessment

Stepl. Pre -Peer assessment

Step2. Peer assessment

Step3.Post-Peer assessment

Scaffolding

Error Scaffolding

Peer Scaffolding

Task design

Run Exercises with errors by self

Accomplish & review Assignments with rubrics in a group

Reflect by self

Rulel: The tutor agent presents
exercises with different
levels for students to
select.

Adaptive Instruction1: Based on
the marks from
assignments, the tutor

Rule5: The tutor agent shows
learners’ learning
records.
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agent give suggestions
for students to select
exercises.

Peer Rule2: Grouping randomly.
interaction Rule3: Posting Comments.
design Adaptive _Instruction2: The tutor agent provides

suggestions for students’ posting comments
Rule4: The tutor agent presents rubrics.
Adaptive Instruction3: The tutor agent shows errors
types related to assignments if students don not
post errors.

Error_Scaffolding Peer_Scaffolding

Stepl. Pre-Peer assessment i Step2. Peer assessment J, Step3. Post-Peer assessment

i i

| |
Run examples with errors i | PostcommentsinaGroup i| Reflect
Rulel ' Rule2, Rule3 1| Rules

1 1

i i

i i

i i

i i

. !

Post Errors
(Rubrics provided)
‘| Ruled i
Cognition Metacognition

Figure 1. A Scaffolding Framework in Online Peer Assessment

The two scaffolding are detailed into five rules respectively. The detail on the design
framework and architecture are present in another paper [7].

3. The Initial Observations

The project is underway. We find students prefer to use their way to discuss problems,
although teachers design online community for students to discuss. It is very surprised that
all 11 students who take part in the testing discuss questions through using OICQ (an online
community used widely by undergraduate in China) rather than using the online forum
provided by teachers in the system. So in the future work, we will integrate this online
community into the online peer assessment activity. We also find that some students have
difficulties to reflect errors by themselves. For example, in the survey, one student said that
he was confused by the meaning of reflection in the third step. It is necessary to provide
some guidelines to encourage them to reflect. In our next design, students will be asked to
write down what they have learned from their errors in their assignments.
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