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Abstract—Time plays a fundamental role that benefits and 
challenges online discussions. It requires considering the 
temporal aspect for both analyzing how learning takes plac-
es through online discussion and for designing effective 
structures to support discussion activity. The purpose of this 
study was to examine the temporal patterns of group and 
individual participation in a discussion forum. Data were 
collected from the logs and postings of college students. This 
study first investigated the temporal patterns of group par-
ticipation in the discussion forum and then analyzed how 
promptness and initiative of individuals in online discussion 
related to their grades at the end of the semester. Results 
revealed that students posted mainly in the first 23 days and 
at the deadline. Students preferred discussing something 
related to the course content with others as soon as possible 
after they learned. They were willing to post in the morning 
and evening. There was strong relationship between stu-
dents’ promptness and initiative in the online discussions 
and their grades. Reasons for these results are discussed. 

Index Terms—discussion forum, temporal pattern, pace, 
sequence 

I. INTRODUCTION 
Online discussion deals with the time and space re-

strictions that occur in traditional class. It has been widely 
used to support interaction between students in online 
courses. It allows students to seek help, offer advice, and 
receive others’ perceptions by reading and responding to 
postings [1]. The asynchronous nature of online discus-
sion provides the flexibility of the temporal scale or dura-
tion of an activity [2,3]. Students could take as much time 
as they needed to reflect on the others’ perceptions and to 
contribute their own ideas in responses at their own con-
venience [4]. That means students could compose 
thoughts at their own speed rather than rushing to com-
ment before others move on [5].The asynchrony of online 
discussion, which refers to communication across “de-
layed time” [6], also presents challenges to meaningful 
conversation. For example, students must log in to the 
discussion forum repeatedly and wait for unknown and 
variable amounts of time for responses to their comments 
[7]. Longer response times can inhibit students' expecta-
tions and need for acknowledgement [8]. 

Time plays a fundamental role that benefits and chal-
lenges online discussions. Effective online discussion 
requires considering the temporal factors of discussion 
activity [9]. Understanding students’ participation patterns 
in the online discussion forum from a temporal perspec-
tive could enhance explanatory power, support discussion 
progress, and facilitate student learning. Teachers could 
utilize this temporal knowledge to choose appropriate 

timeframes to build discussion activities or monitor dis-
cussions in real-time to decide when a new discussion 
topic is needed. The exploration of the temporal patterns 
would also suggest alternative ways to anticipate and 
design discussion intervals and environments to promote 
higher levels of discussion. Despite the importance placed 
on the temporal concept, existing research does not fully 
utilize the temporal information of the discussion process 
[3,10,11,12]. As Peters and Hewitt (2010) said, “Little is 
known about the moment-to-moment behaviors of stu-
dents as they participate in asynchronous discussions” [7]. 
Few studies have explored the temporal characters of 
online discussions. The aim of this study was to investi-
gate the participation patterns of groups and individuals 
from temporal perspectives.     

To investigate the temporal characteristics of online 
discussions, the attribute of time needs to be analyzed. 
Temporal concept can be considered both absolutely and 
relatively, and it can be examined for constancy, regular 
change or irregular change over time [13]. Temporal pat-
terns can expose important aspects of group and individu-
al discussion processes. It is often analyzed by applied 
temporal indicators of frequency [14,15,16], continuous 
flow [17,18], duration [19], and lag time, pace and se-
quence [20]. Pace and sequence are two main indicators to 
represent the historical progress of community students or 
how discussions progress over time [21]. 

Pace relates to the rate at which events occur over time 
[22]. Pace is to examine the rhythm of discussions as 
groups engage in the forum over time, which invites con-
sideration of the concept of the density or dispersion of 
discussion activities. The flexibility to participate in the 
discussion over a prolonged period means that postings 
are often temporally dispersed; it may condense in intense 
bursts or distribute it slowly across time. Students have a 
high degree of autonomy that not only decides the dura-
tion they are involved in the discussion, but also controls 
their pace of when and how often this occurs [9]. While 
this benefits students being able to express individual 
ideas, it could also impose pressure for students to keep up 
with the discussion’s momentum [9,23]. Haythornthwaite 
and Gruzd (2012) examined posting patterns of graduate 
students’ participation in a series of weekly reading-based 
discussions across eight iterations. They found that in a 
semester-long rhythm that resembled an arc, participation 
rose across weekly discussions from the start of class to 
mid-semester and then declined again toward the end [24]. 
There was a similar trend in relation to the study by Drin-
gus (2010). Based on 2,500 postings contributed by 113 
students, Dringus found that the momentum of forum 
discussion may be short-term, between 21 and 28 days, 
and appears to decline rapidly after 31 days. Students 

66 http://www.i-jet.org



SHORT PAPER 
ANALYZING TEMPORAL PATTERNS OF GROUPS AND INDIVIDUALS IN AN ONLINE LEARNING FORUM 

 

posted mainly early to mid-week and less on the weekend 
[3].  

Sequence refers to the order and patterns of successive 
events [22]. Sequence is another aspect to estimate the 
level of participation. It examines the promptness and 
initiative of the individual student to participate in thread 
discussions timely [25]. The relationship between partici-
pation in the discussion forum and student grades is a very 
fertile topic for research. Previous research has shown that 
participation, measured as interaction with peers and 
teachers, has a positive effect on grades (e.g., Frederick-
sen, Picket, Shea, Pelz, & Swan, 2000; Hiltz, Coppola, 
Rotter, Turoff, & Benbunan-Fich, 2000) [26]. Davies and 
Graff (2005) examined the relationship between the level 
of online participation and grades indicated that students 
who failed in one or more modules interacted less fre-
quently than students who achieved passing grades [27]. 
Swan et al.’s (2000) study revealed that students who 
rated their level of interaction with classmates as high also 
reported significantly higher levels of learning [28]. Simi-
larly, Picciano found a correlation between the number of 
student discussion postings in a course and performance 
on exams; students had greater quality and quantity of 
learning as a result of participating in the discussions. 
However, this correlation was not statistically significant 
[29]. The beneficial effects of asynchronous discussions 
have been discussed. In contrast, Davies and Graff exam-
ined the frequency of the online interactions of under-
graduates compared with their grades at the end of the 
year. The findings revealed that greater online interaction 
did not lead to significantly higher performance; however, 
students who failed in their courses tended to interact less 
frequently [27]. Unfortunately, few online discussion 
participation-related studies explored another attribute of 
participation: sequence and its relation with grades. 

The aim of the present study was to investigate the par-
ticipation patterns of groups and individuals. As Eastmond 
(1995) argued, computer-mediated communication was 
not inherently interactive, but depended on the frequency, 
timeliness, and nature of the posted messages [30]. In this 
study, we were interested in the temporal analyses of 
participation patterns. In particular, we were interested in 
quantifying the relation between the student’s grade and 
the way she or he engaged with the discussion forum. The 
study sought to answer the following research questions: 
• Question 1: what is the group participation pattern in 

the online discussion from a temporal perspective? 
• Question 2: how do promptness and initiative of 

online discussion relate to student grades?  
 

The participants of this study were undergraduate stu-
dents (N=32) from Zhejiang University of China, consist-
ing of 18 females and 14 males and ranging from 19 to 21 
years in age. They majored in pedagogy and public ser-
vice administration. The students registered for the hybrid 
learning course, “Information Technology and Teaching” 
(2 credits) an eight-weeks-long open course, in the 2014 
summer semester at Zhejiang University. It met twice a 
week and was jointly organized by eight facilitators (3 
teachers, 3 assistants and 2 technicians).  

The hybrid course offered both online courses and face-
to-face lectures. For face-to-face lectures, the teachers 
focused on problems students confused. For the online 
part, the students logged into the course platform to learn 
and do the assignments (unit quiz and cooperative activi-

ties) each week. Students also discussed one or two topics 
that had the same discussion forum structure without con-
tribution limits; see Figure 1. Students were not required 
to make a particular number of postings to the discussion 
board each week. However, students were informed that 
part of the grade for the course would be based on their 
participation in these discussions.  

The first two topics were covered in the first week. Af-
ter a full discussion was completed and there were no 
more student posts, topic 3 was released. Topic 3 was 
made in the fourth week. Topic 4 and topic 5 were re-
leased in the fifth week. Topic 6 and topic 7 were made in 
the sixth week. Topic 8 was released in the seventh week. 
Once initiated by the teachers, all topics were open for 
discussion for the remainder of the term. 

The course platform, which was provided by Educa-
tional Technology Institute in Tsinghua University, kept 
an account of the moment-to-moment behaviors of the 
students in the whole process, including the date and time 
of the posting, posting sequence, identifier of the message 
poster, activity, interaction, and quiz results. 

 
Figure 1.  The discussion forum of “Information Technology and 

Teaching” course 

II. INSTRUMENTS 
This study first investigated the participation pattern by 

conducting a temporal analysis of the group participation 
in the discussion forum. It was based on descriptive statis-
tics of the postings in a hybrid learning course offered by 
Zhejiang University. The vitality of the topics and the 
number of postings were calculated. And then the Chi-
square test was conducted to determine if the number of 
postings on the day of the week and the time of the day 
produced a statistical difference. 

The study revealed the promptness and initiatives in the 
online discussions among the 32 undergraduates. Correla-
tion analysis was conducted with students’ final grades 
and their sequence of 8 topics in the discussion forum. 
This part of the study was not to predict a student’s grade 
from her activity but to get insight into how high grade or 
low grade students distributed their activities across the 
discussion forum. 

III. RESULT ANALYSIS 
The discussion transcripts were analyzed for the 8 top-

ics, containing 237 postings. Figure 2 gives the distribu-
tion  of  the postings  across the  term. The  first topic had  
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Figure 2.  The distribution of postings across the term 

arrangements across the 58-days term. Topic 2 was 55-
days in duration. Topic 3 was 37 days. Topic 4 accounted 
for 33 days, and topic 5 accounted for 31 days. Topic 6 
and topic 7 had arrangements across 28 days. Topic 8 had 
a 9-day term. 

There were different durations but a familiar tendency 
in the 8 topics. Most postings were made in the first few 
days, and then there was a sharp decline. Most of the time 

there was a lull. In the last days, there was a growth, see 
Figure 2. Topic 8 did not get a full discussion; therefore, 
the other 7 topics were calculated. The majority of the 
postings (84%) were posted within 1 to 14 or 15 days (two 
weeks) in the thread; 90% of the postings were made in 
the first 23 days. A postings rate in the last 3 days reached 
13.66%. Discussion reached the peak at 2 to 8 days from 
the first posting.  
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Making comparisons about the pace of postings over 
the seven days of the week with an expected distribution 
of the average number of posting for each of the weekdays 
(33.86 postings), the Chi-square test produced an !2 of 
190.279, df =6, p<0.001. More postings occurred between 
the start of the week and mid-week, Mondays (64 post-
ings), Tuesday (29 postings) and Wednesday (94 post-
ings). And then there was a sharp decline, Thursday (16 
postings), Friday (10 postings), Saturday (7 postings) and 
Sunday (17 postings). With regard to the certain time of 
the day (0:00 to 6:00, 6:00 to 12:00, 12:00 to 18:00, 18:00 
to 24:00), the average number of postings for each of the 
time was 59.25, and the Chi-square test produced an !2 of 
115.624, df = 3, p<0.001. The data revealed that a higher 
incident of the number of day hours followed by 6:00 to 
12:00(119 postings), 18:00 to 24:00(74 postings), 12:00 to 
18:00 (34 postings) and 0:00 to 6:00 (10 postings). The 
results indicated that the pace of postings does vary to a 
statistically significant extent by day of week and time of 
day. 

Correlation analysis was conducted on the students’ fi-
nal grade and the sequence of the 8 threads in the discus-
sion forum. Sequence in the discussion forum was to plot 
the student’s average forum activity level as a function of 
her position in the thread—that was, let f (j) was the life-
time number of the forum contributions of the student in 
position j in the thread, averaged over all threads. The 
average position of each student in the 8 threads was cal-
culated. 

With regard to final grade distribution, students on 
campus had scores from the two parts: studying in class 
and online. First, we examined the overall final grade 
distribution in the class. After eight weeks of learning and 
assessment, scores of 90-100 accounted for 21.88%; 80-89 
accounted for 53.13%; 70-79 accounted for 18.75%; 60-
69 accounted for 3.13%; and below 60 accounted for 
3.13%. There were 32 learners enrolled in this course; 31 
learners passed the course and 1 learner dropped out. Let g 
(j) be the final course grade of the student in position j in 
the thread, averaged over all threads. 

In performing a correlation on student final grades with 
the average position in the discussion forum, the results 
were negative at 0.710, statistically significant (0.00025 
level). The overall conclusion was that students’ prompt-
ness and initiative, as measured by the sequence in the 
discussion forum, did have a relationship to students’ final 
grades of the course. 

IV. DISCUSSION 

A. What is group participation pattern in an online 
discussion from a temporal perspective? 

The forum was organized in a sequence of postings: 
each topic started with an initial posting from teachers that 
was then followed by a sequence of further postings. In 
this study, whether the duration was long or short, there 
was a familiar pace pattern: a peak in the first few days 
and then the posting number gradually declined. Some 
small peaks followed. In the last few days, there was often 
a sharp increase (see Figure 2). This study did not attempt 
to answer the “why?” for this phenomenon, but specula-
tion is possible.  

Research has consistently found that messages posted 
early in a discussion term got more replies than those 

posted later [2,9]. Hewitt and Teplovs (1999) found that 
responses within 24 hours resulted in a 0.63 probability of 
eliciting a reply. And then the possibilities of replies 
dropped to 0.41 and 0.31, respectively, after 1 and 2 days 
[8]. As time goes by, fewer and less meaningful postings 
were contributed to the discussion, so the conversation did 
not attract onlookers and make them post. That would 
trigger a pattern of a decreased cycle. Wise, Zhao, and 
Hausknecht found that the pacing of participation across a 
discussion or the term can vary based on interest in the 
topic as well as the class and personal schedules [9]. One 
explanation for this pattern may be that interest in the 
discussion was gradually fading as time passed by if there 
were no more contributors join the discussion.  

On one side, because of the discussions’ asynchronous 
nature, the discussion could stretch across days, weeks 
and months [6]. Students might log in repeatedly and wait 
for an undetermined amount of time for a reply. Too much 
lag-time could lead to decay of the individual and collec-
tive memory of the recent interactions. Students need to 
re-situate themselves in the discussion by rereading and 
rethinking prior postings and to rework their ideas and 
others’ for a deeper reflection [31]. The cognitive chal-
lenges of rethinking and reworking the discussion may 
inhibit students' expectations and need for acknowledge-
ment, potentially leading them out of the discussion and 
reducing the discussion momentum [3]. That would run 
the risk of contributing postings that are redundant or 
dissociated with the prior discussion to lead to thread 
decay and death [32].  

On the other hand, the loss of interest may be related to 
competition between threads. New threads may cause 
students to lose interest in old ones. In the online discus-
sion, students may simultaneously face the cognitive over-
load of monitoring and participating in multiple concur-
rent discussion threads. Postings contributed late in the 
discussion must compete for attention against a larger 
number of postings. The decreases in response probabili-
ties were caused by the progressive increase of concurrent 
threads and messages competing for the students’ re-
sponses [8,32].  

With regard to the class and personal schedules, the re-
sult was consistent with the findings by Gibbs et al. 
(2008). Students preferred post in the morning (6:00 to 
12:00) and in the evening (18:00 to 24:00). There were 
fewer lessons in the evening, and students usually liked to 
work in the morning. Few students posted after midnight 
(0:00 to 6:00). Forum posting was highest for Monday and 
Wednesday. Students had the course on Monday and 
Wednesday, and the topic was related to the content of 
course. They preferred discussing the something related to 
the course content as soon as possible after they learned. 
Friday and Saturday were the days with the least partici-
pant activity. There was an increase on Sundays; maybe 
students were aware of the time, having class on Monday, 
and then they checked and posted in the forum. 

Deadline was a factor that can explain the sharp in-
crease, which had a concentrated distribution in the last 
few days. Jeong and Frazier (2008), Dringus and El-
lis(2010) also found the phenomenon that the number of 
replies was higher on the last day [3,19]. The content of 
the postings were almost always ‘I agree with them’ or 
something uncorrelated.  
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Deadline had a clear effect both on when students par-
ticipated in the discussion and to what degree the discus-
sion developed into an actual discussion [9]. Deadline was 
used to keep students moving at a particular pace and to 
meet the possible self-paced needs of the students [9]. 
Jeong and Frazier (2008) recommended that teachers 
should establish deadlines and hold discussions over long-
er periods. It may give students an opportunity to arrange 
their own time for participation rather than rushing to post 
by a certain day. However, if a deadline for posting was 
established, notable spikes in intensity and density were 
likely to occur on those days [9]. Some students may have 
logged in at the last minutes and tended to be shallow in 
their presentation of thinking; hence most late postings did 
not lead to an increase in responses, and consequently no 
further discussion. The flurry of postings right before the 
deadlines was due to interest in receiving the correspond-
ing grade [33]. Students failed to achieve a deep reflection 
when pressured to adhere to deadlines [34]. Establishing a 
deadline may not be a valuable strategy if students are 
merely posting at the deadline. Teachers may inform stu-
dents that late postings or postings right before the dead-
line will not count toward their performance unless the 
late posting actually contributes something valuable to the 
discussion or arouses a meaningful response-to-response 
[35]. That may help avoid the intensity of spikes in the 
late days. 

The 8 threads ranged from 58 to 9 days. The duration of 
topic 1 and topic 2 was too long, so there was a long silent 
period. In this study, we could see that a longer period 
would not increase the number of postings in the discus-
sion forum. It may be not be meaningful to run a discus-
sion beyond a certain number of days. The duration of the 
last topic (9 days) was not sufficient for students to delib-
erate and have deeper reflection. A too short period (Topic 
8) may not give students enough time to contribute mean-
ingful postings or to reflect to the full extent on the dis-
cussion. High quality responses or deeper reflection needs 
enough time and proper duration. As shown in Figure 2, 
84% of the postings were made by the 15th day, and 90% 
by the 23rd day. Teachers should pay more attention in the 
first 23 days, especially for the first two weeks from the 
first postings. 

B. How promptness and initiative of online discussion 
relates to student grades? 

There was a reflection of this distinction between the 
earlier and later contributors regarding the grades. The 
earlier contributors of a topic tended to have a higher 
grade than the later contributors to the topic; students who 
failed in the courses tended to be later contributors or 
never posted in the forum. The results of this study sup-
ported that students who had higher promptness and initia-
tive tended to have higher grades, while students who had 
the lower promptness and initiative tended to have lower 
grades. Promptness and initiatives demonstrate self-
motivation and permit commentary on whether or not the 
student is actively and consistently engaging in the discus-
sion forum. In this study, there is moderate support to 
suggest that the promptness and initiative in the discussion 
is a significant factor in distinguishing between individu-
als who pass or fail the course. This suggests that we 
maybe observing a dynamic that students who have high 
grades are more prompt and take initiative in the class by 
joining the threads teachers initiate. 

V. CONCLUSION 
In this paper we took some initial steps to characterize 

the ways in which students engaged with the online dis-
cussion forum. It explored learning as progress over a 
discussion’s life-span. An attempt was made to determine 
the temporal patterns of groups and individuals. The study 
revealed that students posted mainly in the first 23 days 
and around deadlines. Students preferred discussing the 
something related to the course content as soon as possible 
after they learned. They were willing to post in the morn-
ing and evening. Groups' progress was triggered by mem-
bers' awareness of time, their schedule, and deadlines. 
There was strong relationship between students’ prompt-
ness and initiative in online discussions and their grades.  

Limitations of these findings included the study's sam-
ple size as well as the structures and settings of a discus-
sion activity. Due to the small number of participants, 
these data were not necessarily representative of interac-
tions among students in different groups or classes. The 
analysis of transcript data depended on the researchers’ 
qualitative estimate of pace.  
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