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Introduction
Peer assessment is utilized extensively in digital learning, and many studies have examined the
positive influences of online peer assessment on learning (eg, Tseng & Tsai, 2007). However, other
studies indicate that this type of activity has negative influences. For example, students may
question the fairness of an assessment or disagree with others’ assessments (eg, Kaufman &
Schunn, 2010). These effects may lead to changes in the collective emotional state of the learning
community and affect the organizational climate and pattern of interactions. Because a community’s knowledge sharing is correlated with its organizational climate (Bock, Zmud, Kim & Lee,
2005), negative comments may lead to negative emotions, especially in online discussions that
incorporate peer assessment (Falchikov, 2005). The latent emotions in students’ interactions may
be dynamically affected by their peers’ comments and criticism.
This study focuses on the overall pattern of latent emotional changes, which we call the “latent
emotional transfer pattern” or LETP. Teachers who are able to successfully monitor a learning
community’s LETP are better able to provide timely guidance, control the spread of negative
emotions among students and prevent negative influences on learning. Analysis of LETP may
also benefit studies in social psychology and online learning.
Research on the overall pattern of learners’ emotional transitions in online peer-assessment
activities is extremely rare. The question of how to effectively identify and evaluate a learning
community’s emotional transfer pattern has not been discussed. The Self-Assessment Manikin, or
SAM (Lang, 1985), is a self-report scale that can quickly, easily and effectively measure the
emotional responses of users in different circumstances (Morris, 1995). The SAM is a pictorial
scale that uses the dimension of “Valence” to assess whether an emotional response is positive or
negative. The SAM includes pictures of facial expressions on a scale from 1 to 9 (from negative to
positive emotional responses). Respondents assess their emotional state by selecting a picture that
best reflects how they feel. Appropriate analytical techniques are needed to analyze the transitional pattern of emotions in online interactions. Lag sequential analysis (Bakeman & Gottman,
1997; Hou, Chang & Sung, 2010) facilitates the analysis of the sequential correlation between
two or more behaviors or phenomena in a learning community and has been used in the analysis
of visual behavioral transfer patterns (eg, Hou et al, 2010).
The purpose of this study is to utilize the lag sequential analysis technique to examine students’
emotions toward online peer assessment, as reported on the SAM. This paper represents an
unprecedented attempt to explore the effectiveness and practical use of LETP in online learning.
Method
The participants in this study were 65 college students in a multimedia production course in
northern Taiwan. The students were required to produce a film on a certain topic as a group
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project. The students were divided into 21 groups with two or three students per group. An online
forum with basic posting and response features was established for this study. Each group was
asked to provide a URL that linked to their film and a description of their work on the forum. Each
group was then asked to view the other groups’ films and provide peer-assessment comments and
responses. In addition to commenting on other groups’ work, the participants could respond to
comments from other groups. To assess the emotional state of participants who posted comments, a column was added to the interface that asked the students to describe how they felt.
Students could only post messages after this column was completed. The column was based on the
“Valence” dimension of the SAM, in which participants select a picture (on a 1–9 scale) that
reflects their emotional state (the selected picture is automatically coded as “e1” to “e9” in the
database). These emotional responses were not displayed in the forum and were only recorded in
the database for follow-up analysis. During the activity, the teacher provided no guidance or
feedback to ensure an accurate observation of the LETP during peer assessment. The emotional
scores were organized in chronological order based on the posting time for sequential analysis
(Bakeman & Gottman, 1997).
Results and discussion
We acquired 665 codes from the 21 groups. Sequential analysis yielded the Adjusted Residuals
Table, as shown in Table 1. Each row in the table represents a starting emotional state, and each
column represents the immediate follow-up emotional state. A sequence with a value of 1.96 or
greater indicates its statistical significance (p < .05). The emotion-transition diagram, as shown
in Figure 1, was constructed based on the significant sequences. Each circle represents the emotional status code, and arrows indicate the direction of sequences. The value on the arrowhead is
the z-score, and its thickness represents the significance of the sequence. The nine positive and
negative emotional codes were put into three blocks: negative emotions (e1~e3), neutral emotions
(e4~e6) and positive emotions (e7~e9). The figure provides an initial understanding of the LETP
of the learning community during the peer assessment.
We found that most positive emotions remained stable (ie, e8→e8, e9→e9). Most of the neutral
emotions also remained stable (e5→e5, e6→e6), but some emotions in the neutral-emotion block
moved downward (eg, e5→e4) or to the negative-emotion block (eg, e4→e2). Some emotions in
the negative-emotion block tended to gradually become more positive (eg, e2→e3, e1→e6), but
most of the transitions were of a small magnitude (e2→e3, z = 6.84). Occasional transitions of
negative emotions into the neutral-emotion block were also observed (e1→e6), but their level of
significance was lower (z = 2.01). It is worth noting that none of the sequences of negative
emotions moving to the positive-emotion block reached the level of significance.
Table 1: Adjusted residuals table for sequential analysis (lag = 1)
Z

e1

e2

e3

e4

e5

e6

e7

e8

e9

e1
e2
e3
e4
e5
e6
e7
e8
e9

2.63*
1.83
-0.45
1.13
0.18
-1.3
-1.07
-0.59
-0.05

-0.15
-0.7
-0.28
2.67*
-1.1
0.46
-0.32
-1.49
1.39

-0.47
6.84*
-0.12
-0.26
-0.46
-0.7
0.54
-0.87
-1.04

-0.08
-0.68
-0.27
-0.62
2.02*
-0.16
-0.83
-0.14
0.44

1.37
-1.12
-0.45
0.05
3.42*
-0.38
0.89
-1.78
-1.13

2.01*
-0.39
0.94
0.64
-0.07
2.19*
0.07
-1.43
-1.8

-0.61
0.67
0.51
-1.41
0.31
0.91
1.28
0.32
-1.85

-2
-0.41
0.55
-0.05
-1.1
-1.63
-0.54
2.53*
1.3

-1.27
-0.89
-1.02
-0.52
-1.47
-0.18
-0.34
0.55
2.15*

*p < .05.
e, emotional state.
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Figure 1: Emotion-transition diagram

We discovered that in online peer assessment, most of the students’ positive emotions did not
move to the neutral- or negative-emotion block. However, neutral and negative emotions were
unlikely to move into the positive-emotion block. Although emotional transitions may move to a
more positive state (e2→e3, e1→e6), negative emotions still failed to move to the positive-emotion
level, and neutral emotions often moved to the negative-emotion block (e5→e4, e4→e2). Based
on the results of this analysis, we were able to create a visual presentation of the learning group’s
LETP as an important reference for researchers and teachers to provide guidance for this type of
learning activity.
Conclusion and suggestions
In this study, we utilized the pictorial emotion scale of the SAM and sequential analysis as an
innovative way to examine the LETP of online peer assessment. Our initial findings indicate that
in online peer assessment, students’ positive emotions may occur continuously and do not tend to
shift to neutral or negative emotions. However, neutral and negative emotions are unlikely to
change to positive emotions, but negative emotions are also unlikely to shift to neutral emotions.
This study demonstrates the LETP of peer assessment and its potential limitations in establishing
a positive organization’s atmosphere. Because knowledge sharing is correlated with organizational climate (Bock et al, 2005), we advise teachers to intervene in peer assessment in a timely
fashion with an online SAM, especially when “negative emotions occur frequently” or “neutral
emotions shift to negative ones”, to promote positive interactions for knowledge construction.
Researchers may utilize our innovative analytical technique to analyze the content of learners’
online interactions and discussions as a way to determine the timing of encouragement
and mediation and to design optimal guidance strategies. Future researchers may consider
implementing SAM and sequential analysis in various online-learning systems. Automated and
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visualized real-time analysis would provide teachers and researchers of online-learning communities with an instant LETP as a reference for providing educational guidance or qualitative
analysis.
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