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 Background: Investigating the students’ interaction level in an online asynchronous 
forum using cluster analysis according to their behavior. Objective: Investigating the 

students’ listening behavior patterns (interaction level) in an online asynchronous 

discussion forum using cluster analysis. Results: For group A, four clusters were 
identified and for group B, three clusters were identified. The clusters for each group 

differed in domains - temporality, breadth, depth and speaking. Conclusion: Cluster 

analysis identified subgroups of students with different interaction level and 
characteristics. This consequently will assist the instructors to design intervention 

activities for target groups to increase their interaction level. 
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INTRODUCTION 

 

 Online asynchronous discussion has been widely 

used as a platform for sharing knowledge in higher 

education institutions across the world. Nowadays, 

online forum in an important teaching and learning 

activity for fully online or hybrid learning courses. 

According to Cheng, Paré, Collimore and Joordens 

(2011), asynchronous online forum leaves an impact 

on students’ achievements. In addition, an 

asynchronous online discussion can increase 

students’ understanding (Azidah, Fong, Rozhan & 

Issham, 2009) and also their final grades 

(Khoshneshin, 2011). Besides that, asynchronous 

online discussion allows students to participate in 

online discussions at their own pace (Gunawardena, 

Lowe & Anderson, 1997). However, to what extent 

the involvement and contribution of students can 

influence their behavior in an online forum still 

remain to be seen. Thus, this study attempts to 

explore the students’ interaction level according to 

their listening behavior patterns using cluster 

analysis.  

 

Social constructivist learning theory: 

 The online learning approach comes from the 

philosophy of social constructivism (Pear & Crone-

Todd, 2002). Based on this paradigm, online 

asynchronous discussions may create opportunities 

for students to construct meanings together and 

integrate new knowledge into their prior experiences 

(Rourke & Anderson, 2002). Learning is highly 

dependent on the interaction and cooperation that 

involve group learning (collaborative) using the 

knowledge sharing process. Chai and Tan (2010) 

claimed that collaborative learning can be defined as 

social interactions that aimed towards achieving 

deeper understanding. As the main thrust of social 

constructivist paradigm, this study attempts to apply 

collaborative approach in an online asynchronous 

discussion. The participants in the online forum are 

expected to share their knowledge, raise issues and 

concerns on a given topic or task, reflect on others’ 

opinions, and generate their own meaning based on 

the discussions with their peers. These can be 

achieved when they participate in an online forum 

discussion. 

 

Listening behaviors: 

 This study employs listening behavior taxonomy 

proposed by Wise, Speer, Marbouti and Hsiao 

(2012). Listening behavior consists of how and when 

students interact in discussion forums (Wise, et al., 

2012). Listening means reading the opinions, 

contributions or posts by their peers while expressing 

own ideas or contribution in online discussions is 

conceptualized as speaking (Wise, Speer, Marbouti 

& Hsiao, 2011). The students’ actions or tasks with 

existing posts in the online discussion are considered 

as their engagement in the forum (Wise, et al., 2012). 

According to Wise, et al., previous studies, mostly 

focused on the content and less attention have been 
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given in terms of improvement to increase the level 

of interaction. Usually those studies used a broader 

indicator and did not focus on aspects such as time 

and duration spent in an online forum and also the 

post of concern to students (Wise, et al., 2012). 

Hence, there is a need to analyze the students’ 

activities to identify the their listening behavior 

patterns. Accordingly, this study is conducted to 

categorize the students into the clusters according to 

their level of interaction in the discussion forum. 

Listening behavior patterns are classified according 

to several domains such as temporality, breadth, 

depth, speaking, reflection and the final grade (Wise, 

et al., 2012) (Table 1).  

 Listening behavioral patterns leave an impact in 

the process of knowledge construction that can affect 

the absorption of contributions and ideas among 

students as well as the core interactions in the online 

discussion (Suthers, 2006). Besides, the quality of 

the interaction determines the success of online 

learning and teaching. In addition, the interaction 

affects the quality of learning (Trentin, 2000), as well 

as the learning process (Garrison & Anderson, 2003). 

Instruction or teaching and learning can become 

more effective when it occurs in a dialogue form 

where students can interact with their peers or 

instructors.

  
Table 1: Domains with variables (Source: Wise, et al., 2012) 

Domain Variable from Wise, et al., 

(2012) 

Variable for this study 

Temporality (This was designed to measure the total time a 
student spent in the discussions in minutes divided by his or her 

number of sessions). 

1. Average length of session 1. Average length of session 

Temporality (This was designed to measure the number of 
sessions in which a student made a post, divided by their total 

number of sessions). 

2. Percent of sessions with 
posting actions 

2. Percent of sessions with 
posting actions 

Temporality (This was designed to measure the total number of 

sessions a student had, divided by the number of discussions). 

3. Average number of 

sessions per discussion. 

3. Average number of 

sessions per discussion. 

Temporality (This was designed to measure the total number of 

others’ posts a student read before making their last post in a 

session, divided by the total number of posts made in the 
session). 

4. Average number of reads 

before contributing a post 

4. Average number of reads 

before contributing a post 

Breadth (This was calculated as the number of unique posts 

(made by others) that a student opened divided by the total 

number of posts made by their classmates to the discussions). 

5. Percent of posts viewed at 

least once 

5. Percent of posts viewed at 

least once 

Breadth (This was designed to measure the total number of 

posts (written by others) a student viewed, divided by the 

number of discussions). 

6. Average number of views 

per discussion 

6. Average number of views 

per discussion 

Depth (This was designed to measure the total time a student 
spent reading the posts, divided by the number of reads). 

7. Average length of time 
reading a post 

7. Average length of time 
reading a post 

Depth (This was designed to measure the number of times a 

student viewed other’s posts that were slower than 6.5 words per 
second, divided by the total number of views). 

8. Percent of total views that 

were reads (not scan) 

8. Excluded (due to the 

limitation of the learning 
management system being 

used) 

Speaking (This was designed to measure the total number of 

posts a student made, divided by the number of discussions). 

9. Average number of posts 

contributed per discussion 

9. Average number of posts 

contributed per discussion 

Speaking (This was calculated as the total number of words 

contributed divided by the total number of posts created). 

10. Average number of words 

per post 

10. Average number of words 

per post 

Speaking (This was designed to measure the total time of 

posting actions in minutes, divided by the total number of posts 
made). 

11. Average length of time 

creating a post 

11. Average length of time 

creating a post 

Reflectivity (This was designed to measure the total number of 

times a student opened their own posts, divided by the number 
of discussions). 

12. Average number of 

reviews per discussion 

12. Excluded (due to the 

limitation of the learning 
management system being 

used) 

Final grade (Determined by the course instructor based on the 
midterm, final exam, quizzes, assignments) 

 

13. Final marks 13. Excluded due to 
confidentiality of students’ data 

 

Cluster analysis: 

 Cluster analysis is used in this study to classify 

students into several clusters according to their 

listening behavior patterns in online asynchronous 

discussion forums. The cluster technique is useful to 

identify the number of students in the subgroups (if 

any) of a larger group who share a common set of 

features (Wise, et al., 2012). For example, in another 

study, Prokofieva (2013) identified three clusters 

which showed the pattern of interaction in 

collaborative learning projects using wikis, namely, 

lower performance, moderate performance and 

higher performance clusters.  

 

Asynchronous discussion forum: 

 Lately higher education institutions integrate the 

asynchronous discussion forum in their teaching and 

learning activities as it benefits the students (Cheung 

& Hew, 2008). In addition, discussion forum 

supports learning, collaboration (Wee & Abrizah, 

2011). Also, asynchronous communication does not 

require immediate interaction or feedback as students 
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have more time to think about the topic before 

contributing (Hou & Wu, 2011). However, there are 

several problems discovered in intergating discussion 

forum. For instance, students do not follow the 

procedures to be involved in the discussion. Wise, et 

al., (2012), proposes that the students should read 

existing messages before posting their own messages 

in order to create a quality interactive discussion. 

There are also students who only focus on the 

selected forums (Peters & Hewitt, 2010). Wise, 

Padmanabhan and Duffy (2009) claimed that 

students’ interaction in asynchronous discussion 

forums is still at a low level. These are the barriers 

that may affect the quality of discussion in an online 

asynchronous forum.  

 The effectiveness of asynchronous discussion 

forum in teaching and learning depends on several 

factors, including the students’ engagement, the 

quality of discussion and interaction. Without entire 

involvement of students, the advantage of the 

discussion forum will not be achieved. Thus, this 

study explores an alternative strategy to facilitate the 

instructors in classifying the students according to 

their listening behaviors in an online discussion 

forum.  

 

Objectives: 

 The objectives of this study are; 

 To investigate the students’ listening behavior 

patterns in an online asynchronous discussion forum 

using a collaborative approach in a university course.  

 To cluster the students according to their level of 

interaction (reading and responding to peers’ post) 

 

Methodology: 

 All 27 postgraduate students in a master course 

on educational technology in a public university in 

Malaysia participated in this study. The course was 

taught in a blended format in which they had to 

attend classroom meetings as well as online learning 

sessions (using a learning management system, 

LMS). The students met once a week for a two-hour 

class lecture. These students were randomly assigned 

to two groups, with 13 students in Group A and 14 

students in Group B. For the online learning sessions, 

they were required to participate in a weekly forum 

session and discussed the topic assigned for the 

particular week. The log files (i.e., such as the 

number of read and reply messages, students’ post, 

the time in each of the tasks in the forum) were used 

for data processing to analyze the students’ listening 

behavior patterns as proposed by Wise, et al., (2012). 

One weekly forum was randomly selected for this 

analysis. 

 

Findings: 

1. Group A: 

 In this group, there are 13 participants involved 

in the online forum. To identify the number of 

clusters present in the discussion forum the 

agglomeration schedule, icicle, and deudogram 

vertical graph are used. Based on the Agglomeration 

Schedule, four clusters in the classification of 

listening behavior patterns were identified in this 

group. The differences are significant for the last four 

sets of data. In specific, the differences are 

significant between 9 and 10 (19421.826 -

28554.593), between 10 and 11 (28554.593-

65538.057), between 11 and 12 (65538.057- 

65538.057). This confirms the result from the 

Vertical Icicle graph which also indicates four 

clusters. Next, deudogram also suggests four clusters, 

namely cluster 1 (students 8, 12, and 5), cluster 2 

(students 10, 9 and 2), cluster 3 (students 11, 6, 13 

and 3) and cluster 4 (students 7, 4 and 1). 

 

1a. Characteristic of Each Cluster’s Listening 

Behavior Patterns: 

 In order to identify the characteristics of each 

cluster, a one-way analysis of variance, ANOVA is 

performed on each domain (Table 2). Then, the post 

hoc pair-wise cluster comparison using Tukey's HSD 

tests (Table 3) indicated significant differences in 

only one variable, namely, the average number of 

words per post. The significant differences were 

reported between (i) cluster 1 and cluster 2, (ii) 

cluster 1 and cluster 4, (iii) cluster 2 and cluster 3, 

(iv) cluster 2 and cluster 4, and (v) cluster 3 and 

cluster 4.  

 
Table 2: ANOVA result comparing the differences in the variables among the four clusters in Group A. 

Variable Cluster1 (n: 3) Cluster 2 (n: 3) Cluster 3 (n: 4) Cluster 4 (n: 3) F p 
(sig.) (Extended Listeners, 

Moderate Speakers, 

Coherent in 

Temporality) 

(Moderate Listeners, 
Moderate speakers, 

Incoherent in 

Temporality) 

(Moderate Listeners, 
Active Speakers, 

Moderate in 

Temporality) 

(Moderate Listeners, 
Passive speakers, 

Moderate in 

Temporality) 

Mean SD Mean SD Mean SD Mean SD 

1. Average 

length of session 

47.37 38.52 26.18 42.30 3.37 1.90 3.76 2.39 1.94 .19 

2. Percent of 
sessions with 

posting actions 

9.67 3.79 3.75 5.42 8.48 6.18 .15 .04 2.70 .11 

3. Average 

number of 
sessions per 

discussion 

11.97 9.70 12.00 6.25 15.50 7.42 22.33 11.37 .93 .47 

4. Average 23.67 31.56 4.67 2.08 4.50 2.38 1.65 1.21   
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number of reads 

before 

contributing a 

post 

 

1.39 

 

.31 

5. Percent of 

posts viewed at 
least once 

7.90 6.41 3.86 6.19 6.35 7.12 .16 .08 1.02 .43 

6. Average 

number of views 
per discussion 

18.67 18.72 7.33 2.08 9.50 2.38 12.00 5.57 .85 .50 

7. Average 

length of time 

reading a post 

4.12 4.24 .79 1.05 3.88 2.77 2.71 3.63 .74 .55 

           

8. Average 

number of posts 

contributed per 
discussion 

2.67 1.15 2.17 .76 3.01 .80 4.00 1.73 1.38 .31 

9. Average 

number of words 
per post 

475.33 24.54 313.33 14.05 422.25 21.70 149.33 39.07 95.31 .00 

10. Average 

length of time 

creating a post 

11.87 15.86 28.00 19.29 22.13 21.42 11.27 5.22 .69 .58 

 

Table 3: Multiple comparisons, Turkey HSD. 

Dependent Variable (I) Ward Method (J) Ward Method Mean Difference (I-J) Std. Error Sig. 

Average number of 

words per post 

1 2 162.00000* 21.19530 .000 

3 53.08333 19.82639 .097 

4 326.00000* 21.19530 .000 

2 1 -162.00000* 21.19530 .000 

3 -108.91667* 19.82639 .002 

4 164.00000* 21.19530 .000 

3 1 -53.08333 19.82639 .097 

2 108.91667* 19.82639 .002 

4 272.91667* 19.82639 .000 

4 1 -326.00000* 21.19530 .000 

2 -164.00000* 21.19530 .000 

3 -272.91667* 19.82639 .000 

*. The mean difference is significant at the 0.05 level. 

 
Table 4: Category of Ranking. 

Ranking Category 

1 Very high 

2 High 

3 Low 

4 Very low 

 

 As four clusters have been identified, the 

position or ranking of each cluster for each variable 

was also identified. The ranking of those clusters is 

shown in Table 4. This information is required to 

determine the patterns or characteristics of each 

cluster involved. 

 

Cluster 1:  

 Very High: Average length of session, percent of 

sessions with posting actions, average number of 

reads before contributing a post, percent of posts 

viewed at least once, average number of views per 

discussion, average length of time reading a post and 

average number of words per post (7 variables). 

 Low: Average number of posts contributed per 

discussion and average length of time creating a post 

(2 variables).  

 Very Low: Average number of sessions per 

discussion (1 variable).  

Cluster 2:  

 Very High: Average length of time creating a 

post (1 variable). 

 High: Average number of reads before 

contributing a post (1 variable). 

 Low: Percent of sessions with posting actions, 

average number of sessions per discussion, percent 

of posts viewed at least once and average number of 

words per post (4 variables). 

 Very Low: Average length of session, average 

number of views per discussion, average length of 

time reading a post and average number of posts 

contributed per discussion (4 variables). 

 

Cluster 3:  
 High: Percent of sessions with posting actions, 

average number of sessions per discussion, percent 

of posts viewed at least once, average length of time 

reading a post, average number of posts contributed 
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per discussion, average number of words per post 

and average length of time creating a post (7 

variables). 

 Low: Average length of session, average number 

of reads before contributing a post and average 

number of views per discussion (3 variables). 

 

Cluster 4:  

 Very High: Average number of sessions per 

discussion and average number of posts contributed 

per discussion (2 variables). 

 High: Average length of session and average 

number of views per discussion (2 variables). 

 Low: Average length of time reading a post (1 

variable). 

 Very Low: Percent of sessions with posting 

actions, average number of reads before contributing 

a post, percent of posts viewed at least once average 

number of words per post, average length of time 

creating a post (5 variables). 

 

1b. Discussion on the Listening Behavior Patterns 

for Group A: 

 There are four domains - temporality, breadth, 

depth, and speaking - to determine the listening 

behavior patterns. Temporality can be explained 

either coherent, moderate or incoherent, while the 

breadth involves either comprehensive, moderate or 

limited. The depth can be categorized either as 

extended, moderate or limited, and speaking can be 

explained using frequent, moderate or infrequent. 

Table 5 is the summary of the listening behavior 

characteristics or levels of reading and responding to 

their peers’ posts. 

  
Table 5: Listening behavior patterns for each cluster based on four domains.  

 Temporality Breadth Depth Speaking 

Cluster 1 Coherent Comprehensive Extended Moderate 

Cluster 2 Incoherent Moderate Limited Moderate 

Cluster 3 Moderate Moderate Moderate Frequent 

Cluster 4 Moderate Limited Moderate Infrequent 

 

Cluster 1: Extended Listeners, Moderate Speakers, 

coherent in Temporality (3 students): 

 The strength of Cluster 1 lies in three domains 

mainly temporality, breadth and depth. They spent 

maximum time in the forum besides accessing posts 

comprehensively. The students also read and 

understood their peers’ posts in extended level. But 

they only contributed or responded moderately in the 

online forum.  

 

Cluster 2: Moderate Listeners, Moderate Speakers, 

Incoherent in Temporality (3 students): 

 In this cluster, students’ participation in the 

online forum is at the minimum level (temporality). 

They viewed moderately and read the selected posts 

without in-depth. The students were also moderate 

speakers in the forum.  

 

Cluster 3: Moderate Listeners, Active Speakers, 

Moderate in Temporality (4 students): 

 The strength of Cluster 3 is in the speaking 

domain as they contributed more posts or responses 

compared to other clusters. They accessed and read 

their peers’ posts moderately. They also spent time 

moderately in the online forum. 

 

Cluster 4: Moderate Listeners, Passive Speakers, 

Moderate in Temporality (3 students): 

 Students’ participation in the online forum is at a 

moderate level. These students viewed posts 

moderately. They were also passive speakers as 

limited contribution was observed.  

 

2. Group B: 

 This online discussion group consists of 14 

participants. Three clusters have been identified 

using the agglomeration schedule, icicle, and 

deudogram vertical graph. Based on the 

Agglomeration Schedule, the differences are 

significant for the last three sets of data. In specific, 

the differences are significant between 11 and 12 

(21035.233-81639.018), between 12 and 13 

(81639.018-525612.325). This is confirmed by the 

deudogram which suggests three clusters, namely 

cluster 1 (students 11, 6 and 3), cluster 2 (students 

13, 12, 4 and 2), and cluster 3 (students 9, 5, 10, 14, 

7, 8 and 1). 

 

2a. Characteristics of the Listening Behavior 

Patterns for each Cluster: 

 ANOVA (Table 6) followed by Tukey's HSD 

tests (Table 7) indicated significant differences in 

only two variables, namely, the average length of 

session and average number of words per post. For 

the average length of session variable, significant 

difference was observed between Cluster 1 and 

Cluster 3. Meanwhile, for the average number of 

words per post variable, significant differences 

among all the clusters were observed.  

 
Table 6: ANOVA result comparing the differences in the variables among the three clusters in Group B. 

Variable Cluster1 (n: 7) Cluster 2 (n: 4) Cluster 3 (n: 3)  

 
F 

 

 
p 

(sig.) 

(Intensive Listeners, Active 

Speakers, Coherent in 
Temporality) 

(Moderate Listeners, 

Moderate speakers, 
Moderate in Temporality) 

(Moderate Listeners, 

Passive Speakers, 
Incoherent in Temporality) 

Mean SD Mean SD Mean SD 
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1. Average 

length of 

session 

4.27 1.23 3.81 .99 2.03 .08 4.85 .031 

2. Percent of 

sessions with 

posting actions 

.19 .10 .35 .38 .34 .31 .65 .54 

3. Average 

number of 

sessions per 
discussion 

32.71 14.43 24.25 16.01 16.67 12.74 1.36 .30 

4. Average 

number of 

reads before 
contributing a 

post 

11.03 20.43 1.83 1.58 1.40 1.400 .68 .53 

5. Percent of 
posts viewed 

at least once 

.63 .64 .17 .16 .44 .31 1.09 .37 

6. Average 

number of 
views per 

discussion 

22.43 11.30 14.50 9.85 13.33 2.08 1.30 .31 

7. Average 
length of time 

reading a post 

2.87 2.71 .78 .85 1.20 .79 1.51 .26 

8. Average 
number of 

posts 

contributed 
per discussion 

5.29 2.29 5.25 2.63 4.33 1.53 .20 .82 

9. Average 

number of 

words per post 

202.29 41.82 638.50 31.71 450.67 12.50 200.27 .00 

10. Average 

length of time 

creating a post 

11.42 7.71 8.72 15.52 5.97 6.72 .31 .74 

 
Table 7: Multiple comparisons, Turkey HSD. 

Dependent Variable (I) Ward Method (J) Ward Method Mean Difference (I-J) Std. Error Sig. 

Average length of session 1 2 .46679 .65722 .763 

3 2.24095* .72358 .025 

2 1 -.46679 .65722 .763 

3 1.77417 .80085 .112 

3 1 -2.24095* .72358 .025 

2 -1.77417 .80085 .112 

Average number of words 
per post 

1 2 -436.21429* 22.21896 .000 

3 -248.38095* 24.46226 .000 

2 1 436.21429* 22.21896 .000 

3 187.83333* 27.07477 .000 

3 1 248.38095* 24.46226 .000 

2 -187.83333* 27.07477 .000 

*. The mean difference is significant at the 0.05 level. 

  
Table 8: Category of Ranking . 

Ranking Category 

1 High 

2 Moderate 

3 Low 

 

 As three clusters have been identified, the 

position (ranking) of each cluster for each variable 

has also been identified. The position for each cluster 

is categorized as in Table 8. This information is 

required to determine the patterns or characteristics 

of each cluster. 

 

Cluster 1:  

 High: Average length of session, average 

number of sessions per discussion, average number 

of reads before contributing a post, percent of posts 

viewed at least once, average number of views per 

discussion, average length of time reading a post, 

average number of posts contributed per discussion 

and average length of time creating a post (8 

variables). 

 Low: Percent of sessions with posting actions 

and average number of words per post (2 variables). 
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Cluster 2:  

 High: Percent of sessions with posting actions 

and average number of words per post (2 variables) 

 Moderate: Average length of session, average 

number of sessions per discussion, average number 

of reads before contributing a post , average number 

of views per discussion, average number of posts 

contributed per discussion and average length of 

time creating a post (6 variables). 

 Low: Percent of posts viewed at least once and 

average length of time reading a post (2 variables). 

 

Cluster 3:  

 Moderate: Percent of sessions with posting 

actions, Percent of posts viewed at least once, 

Average length of time reading a post, Average 

number of words per post (4 variables). 

 Low: Average length of session, Average 

number of sessions per discussion, Average number 

of reads before contributing a post, Average number 

of views per discussion, Average number of posts 

contributed per discussion, Average length of time 

creating a post (6 variables). 

 

2 b. Listening Behavior Patterns Discussions: 

 Table 9 is the summary of the listening behavior 

patterns among the participants in Group B based on 

the four domains identified earlier.  

 
Table 9: Listening behavior patterns each cluster based on the four domains. 

 Temporality Breadth Depth Speaking 

Cluster 1 Coherent Comprehensive Extended Frequent 

Cluster 2 Moderate Moderate Limited Moderate 

Cluster 3 Incoherent Moderate Moderate Infrequent 

 

Cluster 1: Intensive Listeners, Active Speakers, 

Coherent in Temporality (7 students): 

 The strength of Cluster 1 lies in all the four 

domains. These students are active in forum and 

concentrated in the forums besides engaged at the 

maximum level.  

 

Cluster 2: Moderate Listeners, Moderate speakers, 

Moderate in Temporality (4 students): 

 These students spent moderate time in an online 

forum by viewing or accessing on certain posts. 

Besides, they also read the forum on the surface and 

contributed or responded moderately in the forum.  

 

Cluster 3: Moderate Listeners, Passive Speakers, 

Incoherent in Temporality (3 students): 

 Cluster 3 students are moderate listeners too. 

They also spent incoherent time in accessing the 

online forum with infrequent contribution or 

responses to their peers.  

 

Conclusion: 

 In conclusion, the use of cluster analysis in this 

study shows that it is useful to identify groups of 

students with different interaction level and their 

characteristics. Such observation will consequently 

assist the instructors to design intervention activities 

for their target groups. The students’ listening 

behavior patterns based on the four domains – 

temporality, breadth, depth and speaking – in the 

online forum activities can be used to identify their 

level of engagement and quality of discussion. 

Hence, instructors can identify each student’s online 

forum activity and suggest the appropriate 

intervention strategies to overcome the participation 

and involvement issues in an online forum.  

 

 

 

Recommendations for Future Work: 

 This study provides valuable insights for future 

research. 

1. Study on social network analysis to be carried out 

in order to identify social interaction patterns in an 

online forum. 

2. Study on content analysis to be carried out to 

measure the students’ critical thinking, reflective 

thinking or their level of knowledge construction.  

3. Lastly, a study of combination of content analysis, 

social network analysis and cluster analysis 

(behavior) methods in asynchronous forums could 

provide a comprehensive results on students’ 

engagement in an online forum.  
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