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Forum discussions have been utilised widely as a means of facilitating learning interaction 

and social-knowledge construction in online learning. Much research has been conducted on 

the instructional interventions that benefit asynchronous discussions. Role-playing, or 

assigning roles to discussants, has been proven effective in promoting interactivity and 

knowledge construction in the context of both face-to-face and online learning. However, 

assigning and rotating roles to thousands of learners in massive open online courses 

(MOOCs) and preparing them to act properly in their roles sounds impractical to MOOC 

instructors due to work overload. The present study provided three types of role assignment 

in a MOOC during various course offerings: fall offerings with no role-assignment, spring 

offerings with partial role-assignment and summer offerings with full role-assignment. 

Through the examination of the discussion patterns and role-assignment differences among 

4,239 students and 5,439 posts in 56 forums, we suggest that partial role-assignment is as 

effective as full-role assignment. By assigning as few as 10 students with rotating roles, 

MOOC instructors can leverage this effective strategy while minimising their effort in 

preparing the discussants and moderating the discussions. These students act behind the 

scenes and improve the behavioural patterns of asynchronous discussions. 

 

Implications for practice or policy: 

• MOOC instructors and teaching assistants can leverage a partial role-assignment 

strategy to improve asynchronous discussion quality with manageable effort. 

• MOOC platform leaders and instructional designers may explore work-smart teaching 

strategies that are viable in practice without overburdening instructors. 

 

Keywords: partial role-assignment, asynchronous online discussion forum, interaction, 

knowledge construction, MOOCs, lag sequential analysis 

 

Background 
 

Regardless of a face-to-face or online setting, discussion is both a key instructional tool as well as a critical 

learning strategy (Ellis & Calvo, 2004; Hung et al., 2005). Proven effective discussion strategies include 

brainstorming, Phillips 66, task group, panel discussion, role-playing and Jigsaw (Gall & Gall, 1976). One 

of the advantages of face-to-face discussion is the exchange of non-verbal clues among discussants (Tiene, 

2000). However, asynchronous forum discussions are not without benefits. For example, participants have 

flexibility in time to integrate, clarify and elaborate their thoughts before posting a comment (Marra et al., 

2004) and subsequently express synthesis and explorative ideas (Meyer, 2003). For those interactions – that 

is, student–content, student–student, student–teacher – (see Moore, 1989) to take place in online learning 

settings, asynchronous discussion boards would be the ideal platform to provide engaging, interactive and 

meaningful venues that eliminate transactional distance (Moore, 1972, 1997). Furthermore, online forums 

enable participation in communities of practice (Lave & Wenger, 1991; Wenger, 1998), where learners 

generate ideas and actions that could be adapted to the ongoing environment. 

 

Asynchronous discussion forums provide an unrestricted place for learner–learner and learner–instructor 

interactions (Dennen, 2005). An instructor as discussion leader is a vital person who questions, evaluates, 

responds to and encourages the discussion process (Orsolini & Pontecorvo, 1992). For example, to make 

discussion a lively and engaging learning space, Gambrell (2004) recommended that in addition to giving 

feedback to every student, it is better for instructors to provide one overall comment at the end of the 
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discussion. Meanwhile, instructors should not become over-engaged. Otherwise, they may destroy thr 

discussion flow since students would simply rely on instructor feedback (Palloff & Pratt, 1999). Yilmaz 

and Yilmaz (2019) further suggested that online instructors should not micro-manage discussion flow, such 

as replying too often to the discussion or staying completely involved, but instead monitor closely and make 

their presence felt whenever needed. 

 

The presence of forum hosts (usually, the course instructor) is the key to enhancing online discussion and 

learning quality (A. Cohen et al., 2019; Dennen et al., 2007; Mazzolini & Maddison, 2003). Despite 

effective forum moderation promoting community-based inquiry and constructive learning (Garrison, 

2017), discussion strategies are not commonly applied in massive open online courses (MOOCs). Early 

researchers have warned that the number of posts is unlikely to be an effective indicator of online 

engagement (Dawson, 2006; Swan et al., 2006). In fact, binding grades with required posts does not 

guarantee quality discussion (Hara et al., 2000), mainly because the workload of online instructors can 

easily escalate and reach unmanageable levels once enrolments increase (Berge, 1995). Online instructors 

and teaching assistants are expected to offer affective connections and create welcoming social climates 

(Oren et al., 2002). Early design manuals for MOOC instructors (e.g., University of Illinois, 2013; 

Vanderbilt University, n.d.) provided limited strategies for promoting online discussions (such as assigning 

points for a number of posts), and forum participants usually remain isolated, and individual voices remain 

unheard (Thomas, 2002). The major reason is that to read and respond to even a small portion of the posts 

when there are hundreds of weekly threads is particularly overwhelming for both instructors and students. 

 

Since low instructor participation results in lower learner performance (Khalil & Ebner, 2014), an 

alternative line of research was to develop instructor-free strategies that could still promote forum 

interactions. For example, E. G. Cohen (1994) used role assignments in traditional discussion settings to 

increase learner participation and interactions. De Wever et al. (2008) and De Wever et al. (2009) also 

successfully applied role assignments that promoted participation and interactions in asynchronous forum 

discussions. The present study generated insight regarding partial role-assignments to improve learners’ 

discussion quality in MOOC forums and thus contributes to the developing body of research on MOOC 

teaching strategies. 

 

Literature review 

 

Forum interaction in MOOCs 
 

According to Saah (2020), the founder of Class Central, learners in MOOCs exceeded 180 million in 2020. 

Although MOOC students are perceived as self-motivated learners who study in a learner-centred 

environment (Ash, 2012), they are likely to withdraw when feeling disconnected and dissatisfied (Hew, 

2014). In a local celebration event held in Taiwan, MOOC learners who took the most courses shared that 

what motivates them to take more courses is the engaging and insightful interactions in forum discussions 

(C.-W. Wang, 2017). Literature has also shown that participation in MOOC forum discussions is low (A. 

Cohen et al., 2019), whereas more than half of MOOC completers actively participate in discussions 

(Breslow, Pritchard et al., 2013). Therefore, measuring interaction levels within computer-mediated 

communication (Rafaeli & Sudweeks, 1997; Sproull & Kiesler, 1986) would be a useful proxy for probing 

the experiences of online learners. We used a framework developed by Thomas (2002, p. 355). The 

framework (see Table 1) divides online interactions into four levels. The first two levels (IL1 and IL2) 

consist of merely monologues or superficial interactions; IL3 and IL4 describe learners socially negotiating 

and elaborating meanings in the threaded discussions. 
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Table 1 

Levels of interaction (Thomas, 2002, p. 355) 

Category Description 

Independent (IL1) Message makes no reference to other students’ messages. 

Quasi-interactive (IL2) Message refers to other student’s messages, but only as a preliminary point 

of reference before the student continues with their own isolated analysis. 

Interactive-elaborative 

(IL3) 

Message refers to another student’s message and further develops the 

theme. 

Interactive-negotiating 

(IL4) 

Message refers to another student’s message and engages in negotiation or 

debate. 

 

Knowledge co-construction in forum discussions 
 

Online learning communities do not naturally happen in a vacuum (Conaway et al., 2005; Garrison, 2017). 

Proper instructor interventions, such as friendly visual presentations, clear expectations and positive 

learning culture (Garrison & Cleveland. 2005; Garrison et al., 2010), are keys to knowledge co-

construction. Learning occurs through interacting with peers (Murphy, 1997) who consume and transform 

external information (Steffe & Gale, 1995). With the most diverse learners compared to any other learning 

environment, MOOCs should be an ideal environment to exercise knowledge co-construction with 

discussion as a channel for participants to elaborate, listen, negotiate and co-construct knowledge and 

solutions to a problem (Stacey, 1999). Many theoretical frameworks have been proposed to analyse 

threaded discussions for knowledge construction (Rourke & Anderson, 2004). Table 2 lists the major 

frameworks used in the literature. 

 

Table 2 

Theories and research of knowledge co-construction 

Theoretical framework Dimensions of knowledge co-construction Research 

Analytic framework 

(Henri, 1992) 

Participative, social, interactive, cognitive, 

metacognitive 

Cohen et al. (2019); 

Guasch et al. (2019); 

Lämsä et al. (2020); 

Jordan (2011); B. Zheng & 

Warschauer (2019) 

Cognitive and 

constructive learning-

knowledge 

construction (P. Zhu, 

1998) 

Answers, information sharing, discussion, 

comment, reflection, scaffolding 

 

Interaction analysis 

model (Gunawardena 

et al., 1997; derived 

from Henri, 1992) 

Sharing or comparing of information; 

discovery and exploration of dissonance or 

inconsistency among ideas, concepts, or 

statements; negotiation of meaning co-

construction of knowledge; testing and 

modification of proposed synthesis or co-

construction; agreement statements or 

applications of newly constructed meaning 

De Wever et al. (2009); 

Dubovi & Tabak (2020); 

Floren et al. (2020); Hou 

(2012); Schellens et al. 

(2007) 

Constructivist 

framework (Veerman 

et al., 2001) 

Not task-related (planning, technical, social, 

nonsense); task-related (new idea, 

explanation, evaluation) 

Ak (2016); Avcı (2020); 

Rehm et al. (2016) 

Knowledge 

construction category 

system (Pena-Shaff & 

Nicholls, 2004)  

Question, reply, clarification, interpretation, 

conflict, assertion, consensus building, 

judgment, reflection, support, other 

Leskens et al. (2019); Shin 

& Jung (2020); Shin et al. 

(2020) 

Argumentative 

knowledge 

construction 

(Weinberger & Fischer, 

2006) 

Participation, epistemic, argumentative, social 

mode 

Farrokhnia et al. (2019); S. 

Jiang et al. (2019); Yoon 

et al. (2020) 
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Among these frameworks, Gunawardena et al.’s (1997) interaction analysis model, which was inspired by 

Henri’s (1992) analytic framework, has been used widely in understanding online interactions in threaded 

discussions (e.g., YouTube comments; see Dubovi & Tabak, 2020). Gunawardena et al.’s model focuses 

on learner interactions and describes a progression of knowledge construction through phases with 

corresponding increases in mental engagement of knowledge building. The advantage of the model is that 

it examines the social construction of knowledge by observable interaction phases (Floren et al., 2020). As 

shown in Table 3, Gunawardena et al. suggested that lower mental functions are associated with lower 

phases of knowledge construction (KC1 and 2) and higher mental functions are associated with higher 

phases of knowledge construction (KC3, 4 and 5). Given its focus on both interaction and knowledge 

construction, the interaction analysis model fits our research intent and was used as one of the coding 

schemes. 

 

Table 3 

Knowledge construction levels (Gunawardena et al., 1997, p. 414) 

Level Description Potential discussions 

KC1 Sharing and 

comparing of 

information 

1. A statement of observation or opinion 

2. A statement of agreement from one or more other participants 

3. Corroborating examples provided by one or more participants 

4. Asking and answering questions to clarify details of statements 

5. Definition, description, or identification of a problem 

KC2 Exploration of 

dissonance 

1. Identifying and stating areas of disagreement 

2. Asking and answering questions to clarify the source and extent of 

disagreement 

3. Restating the participant’s position and possibility of advancing 

arguments or considerations in its support by references to the 

participant’s experience, literature, formal data  

KC3 Negotiation of 

meaning 

1. Negotiation or clarification of the meaning of terms 

2. Negotiation of the relative weight to be assigned to types of argument 

3. Identification of areas of agreement or overlap among conflicting 

concepts 

4. Proposal and negotiation of new statements embodying compromise, 

co-construction 

5. Proposal of integrating or accommodating metaphors or analogies 

KC4 Testing 

synthesis 

1. Testing the proposed synthesis against “received fact” as shared by 

the participants and/or their culture 

2. Testing against existing cognitive schema 

3. Testing against personal experience 

4. Testing against formal data collected 

5. Testing against contradictory testimony in the literature 

KC5 Agreement 

statements and 

applications 

1. Summarisation of agreements 

2. Application of new knowledge 

3. Metacognitive statements by the participants illustrating their 

understanding that their knowledge or ways of thinking (cognitive 

schema) have changed as a result of the conference interaction 
Note. We added a KC6 code in the study to record off-topic discussions. 

 

Role assignment as proven effective in discussions 
 

Role assignment in asynchronous discussions is an effective learning scaffold (Wood et al., 1976) rooted 

in social constructivism (Vygotsky, 1978, as elaborated in W. Jiang, 2017). Instructors assign roles to the 

students participating in forums, elaborate role expectations and encourage them based on their assigned 

roles. Students do not forget their assigned roles and tend to act accordingly during the learning process 

(De Wever et al., 2008). Once learners are comfortable discussing in forums, the instructors remove the 

scaffold (i.e., role assignments; Doyle, 1986), and students are free to take any or no role to further 

discussions. Role assignment facilitates mutual dependency among students in online learning (Strijbos et 

al., 2004). Researchers have developed several role combinations and proven learning benefits, such as 

enhancing knowledge construction (De Wever et al., 2009; Hou, 2012; Schellens et al., 2007), promoting 

intensive participation (Schellens et al., 2007), helping to moderate domination of discussion by an 
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individual (Jiang, 2017) and improving argumentation skills (Hou, 2012) when roles are introduced right 

at the beginning of the discussions (De Wever et al., 2009; Yilmaz & Yilmaz, 2019). Considering Strijbos 

et al.’s advice that role designs should match the needs of classroom contexts, we reviewed role-assignment 

designs (see Table 4) and decided to use De Wever et al.’s (2008) roles in the MOOC we were offering. 

 

Table 4 

Role-assignment designs in discussions 

Roles Researchers 

Used in general contexts 

Starter and wrapper (wrap-up and 

conclude action items) 

Hara et al. (2000); Hill et al. (2009); P. Zhu (1998) 

Presenter, discussant, moderator Smith & Shotsberger (1997) 

Moderator, theoretician, summariser, 

source searcher  

W. Jiang (2017); Schellens et al. (2005) 

Starter, moderator, theoretician, source 

searcher, summariser 

Cheng et al. (2014); De Wever et al. (2008); De Wever 

et al. (2009); Gu et al. (2015); Friend Wise et al. (2012); 

Yilmaz & Yilmaz (2019)  

Used in specific contexts 

Decision-maker, adviser, typist E. G. Cohen (1994); Hooper & Hannafin (1988) 

Project planner, communicator, editor, 

data collector 

Strijbos et al. (2004) 

PhD student, supervisor Lai (2015) 

 

There has been research on behavioural analysis methods to explore asynchronous discussion patterns (Hou 

& Wu, 2011; see also Tables 2 and 4), and sequential analysis enables verification and visualisation of 

sequential patterns of events or behaviour. Researchers have investigated knowledge construction and 

interaction in online discussions using statistical compilation of both the frequencies and sequences of 

coded discussions. After reviewing studies on assignment strategies for knowledge construction and 

interaction patterns of online discussions, a practical concern remains overlooked: How do MOOC 

instructors incorporate role-assignment strategies during the process of instruction while maintaining 

manageable workloads? Systematic reviews on MOOC research literature show that instructor-related 

empirical studies remain minimal (Veletsianos & Shepherdson, 2016; M. Zhu et al., 2018, 2020). Our study 

fills this gap by highlighting a viable solution in the form of an effective forum intervention strategy for 

MOOC instructors. 

 

Research design 
 

This study followed a quantitative quasi-experimental design. Two analytical methods, quantitative content 

analysis (QCA; Henri, 1992) and lag sequential analysis (LSA), were employed. The social-knowledge 

construction and social interactions in the forums were explored by QCA and LSA after coding of the 

discussion messages. Furthermore, the differences between the discussion patterns of the no-, full- and 

partial role-assignment groups were also examined and visualised. 

 

Participants and context 
 

Tao of Learning (TOL), a redeveloped MOOC that meets the local needs of Chinese MOOC learners, is 

based on the English language MOOC – Coursera’s Learning How to Learn – which features scientific 

meta-learning skills (Chen & Oakley, 2020). A Moodle-based platform provider, ewant, offered support 

for TOL. The 7-week course offers course videos, small quizzes, discussions and an optional peer-review 

honour assignment. In addition to a welcome forum and course question and answer forums, there were 

seven course-related weekly forums with guiding questions in every offering. TOL is offered tri-annually; 

the fall and spring offerings target interest-based MOOC learners, and summer offerings are for-credit, 

general-education courses for college students. Additionally, a spring teacher education elective course 

(Learning and Reading Strategy) at the first author’s institution uses TOL as course resources for flipped 

classrooms. Therefore, about 10–20 for-credit students who enrol in Learning and Reading Strategy 

participate in every spring TOL offering and learn together with typical MOOC learners. 
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Research questions 
 

As illustrated in Figure 1, the following research questions led our empirical observations: 

 

1. What are the differences in interaction patterns among the three role-assigned groups? 

2. What are the differences in knowledge construction patterns among the three role-assigned 

groups? 

3. What are the interaction and knowledge construction sequences among the three role-assigned 

groups? 

Figure 1. Research design and questions 

 

Quasi-experimental design 
 

To conduct the study, a quasi-experimental design was used. Three discussion configurations were assigned 

in corresponding offerings. The fall offerings served as a control group, where no role assignment was 

given to any students. The summer offerings served as the Experiment 1 group, where every student was 

assigned specific roles from Week 1 to Week 5 (see also Tables 5 and 7). Students were allowed to choose 

roles in Weeks 6 and 7 discussions. Again, the spring offerings served as the Experiment 2 group, where 

only the for-credit students were assigned roles and other interest-based learners were not. The detailed 

experimental assignment is illustrated in Table 5. 

 

Table 5 

Experimental assignment 

Group Semesters Enrolments No. of posts Posts/person Pass rate (%) 

No 

assignments 

(Control) 

Fall  

(2017–2019) 

Year No. Year No. Year No. 

2017 1,576 2017 876 2017 0.56 191 (12.1%) 

2018 369 2018 202 2018 0.55 41 (11.1%) 

2019 362 2019 168 2019 0.46 50 (13.8%) 

Total 2,307 Total 1,246 Total 0.54 282 (12.2%) 

Full 

assignments 

(Exp 1) 

Summer 

(2018, 2020) 

2018 147 2018 1,519 2018 10.33 101 (68.7%) 

2020 71 2020 639 2020 9.00 50 (70.4%) 

Total 218 Total 2,158 Total 9.90 151 (69.3%) 

Partial 

assignments 

(Exp 2) 

Spring 

(2018–2020) 

2018 477 2018 597 2018 1.25 56 (11.7%) 

2019 646 2019 431 2019 0.67 74 (11.5%) 

2020 591 2020 1,007 2020 1.70 100 (16.9%) 

Total 1,714 Total 2,035 Total 1.19 230 (13.4%) 
Note. Number of for-credit students in partial assignments: 12 (2018), 9 (2019) and 25 (2020). 
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All learners in the summer semesters were randomly assigned a role rotation when TOL began and were 

instructed according to De Wever et al. (2008; see also Table 6). For example, Student C started with being 

a source searcher in Week 1 and then changed to be a summariser in Week 2. Since all learners would have 

experienced all five roles, they were told to choose freely any of the five roles and participate in the Weeks 

6 and 7 forums. During the discussion, revealing their roles was not necessary. However, a short reflection 

about discussion participation was required as additional homework for these for-credit students, the 

purpose of which was to remind them to act based on their given roles. 

 

Table 6 

Example of rotation of student roles 

Student Week 1 Week 2 Week 3 Week 4 Week 5 Weeks 6 & 7 

A Starter Moderator Scholar Searcher Summariser  

B Summariser Starter Moderator Scholar Searcher  

C Searcher Summariser Starter Moderator Scholar  

D Scholar Searcher Summariser Starter Moderator  

E Moderator Scholar Searcher Summariser Starter  

F Starter Moderator Scholar Searcher Summariser  

G Summariser Starter Moderator Scholar Searcher  
Note. In Weeks 6 & 7, students chose their own roles. 

 

Across the eight course offerings in the study, enrolments totalled 4,239 learners, and there were 5,439 

posts in 56 discussion boards. The study reviewed ethics approval from the Institutional Review Board of 

National Chiao Tung University under case number NCTU-REC-107-104. 

 

Table 7 
Roles in TOL based on De Wever et al. (2008) 

Role Task in TOL Sample excerpts from Forum 34 

Starter Presenting an icebreaker, initiating a 

welcoming discussion climate, posing 

interesting questions, offering personal 

stories to begin discussions  

I have a personal story. My Japanese teacher 

had weekly quizzes. However, she tends to 

ask us only when we feel prepared, then 

takes the quiz. You can keep reading if you 

don’t feel ready to take the quiz. I was 

confused … 

Moderator Overseeing the discussion flows, 

sharing constructive and/or critical 

feedback to deepen discussions 

I agree that taking exams should be a fair 

game; taking smart pills is like doping in the 

Olympics. However, could that be a 

demand-supply issue? We cannot overlook 

that everyone wants a good grade, takes 

every effort, and prepares until the exam 

day. Taking smart pills is still different from 

cheating in exams. What do you think? 

Theoretician Facilitating discussions based on 

scholarly literature and evidence 

Much literature has indicated that paper-

and-pencil exams test reflect nothing about 

prolonged understanding or learning. We are 

trained to react mechanically to test 

questions, but do not learn the substance of 

knowledge. Smart pills are just the tip of the 

iceberg. 

Searcher Offering resources (e.g., videos, blogs, 

apps or infographics) that have 

information related to discussion 

I did a quick search and found that the FDA 

issued a notice, which clarified that the so-

called “smart pills” do not enhance our 

cognitive capacity. You can read more at 

https://www.fda.gov … 

Summariser Summarising and concluding what can 

be learned in the forum discussion 

It seems like that most people disagree using 

smart pills. A few reasons stand out among 

the threads. First of all …; secondly …  

 

  

https://www.fda.gov/
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Data analysis 
 

Discussion threads were extracted by an ewant technician, and each post was treated as a unit for analysis. 

We obtained 5,439 posts in eight TOL offerings (see Table 5). The coded data were then chronologically 

recorded for sequential analysis. 

 

Inter-coder reliability 

Three coders were invited in the study. The first coder (Coder A) is the second author, who conducted a 

pilot study in her master’s thesis (Yeh, 2019), and the other two have served as teaching assistants for TOL 

for years (Coders B and C). Coder A conducted several training sessions with Coders B and C regarding 

the use of interaction (Table 1) and knowledge construction (Table 3). Given that a large number of posts 

were to be coded, we designed a four-phase inter-coder monitoring protocol to ensure coders had prolonged 

consensus. From the 56 forums, 20 were randomly picked. First, Coders B and C coded the first four 

forums, and their Cohen's kappa coefficients were calculated accordingly. Second, Coder A joined and 

coded the fifth forum with Coders B and C, and Fleiss’ kappa (1971) was calculated. A training session 

was conducted immediately, and three coders reviewed and discussed the framework of Gunawardena et 

al. (1997) and Thomas (2002). Third, the coders again used another five randomly picked forums to repeat 

the first two steps, and kappa coefficients were calculated to review their consensus in the new phase until 

the 20 randomly selected forums were coded. Lastly, the coders reached very good or at least good 

agreement; thus, we considered the inter-coder reliability had been met. Then Coders B and C divided the 

remaining 36 forums and coded them individually. Table 8 shows the inter-coder reliability. 

 

Table 8 

Kappa statistics for agreement among coders 

Rating 

phase 

Forum swift 

number 

Coder assignment No. of posts 

coded 

Kappa 

coefficient 

Strength of 

agreement 

1 (IN) 1 B & C 273 0.71 good 

2 B & C 122 0.86 very good 

3 B & C 116 0.85 very good 

4 B & C 115 0.86 very good 

5 A, B & C 91 0.83 very good 

2 (KC) 6 B & C 109 0.90 very good 

7 B & C 85 0.62 good 

8 B & C 50 0.65 good 

9 B & C 32 0.69 good 

10 A, B & C 31 0.60 good 

3 (IN) 11 B & C 24 0.79 good 

12 B & C 22 0.52 moderate 

13 B & C 26 0.94 very good 

14 B & C 24 0.83 very good 

15 A, B & C 138 0.79 good 

4 (KC) 16 B & C 98 0.80 good 

17 B & C 62 0.77 good 

18 B & C 65 0.81 very good 

19 B & C 57 0.73 good 

20 A, B & C 57 0.87 very good 
Note. Cut-off scale of kappa value is based on Altman (1991). Poor: 𝞳 < 0.20, fair: 𝞳 = 0.21–0.40, moderate: 𝞳 = 0.41–

0.60, good: 𝞳 = 0.61–0.80, very good: 𝞳 = 0.81–1.00. KC = knowledge construction, IL = interaction level. 

 

Chi-square test for independence 

A traditional code and count approach (Friend Wise & Paulus, 2016) was initially used to compare 

discussion discrepancy among the three role assignments to evaluate how this instructional condition affects 

the qualities of discussions. The chi-square test for independence was used in the analysis. 

 

LSA 

LSA is widely used in the understanding of forum discussions (Hou, 2012, 2015; Hou & Wu, 2011; 

Reimann et al., 2014; Sun et al., 2017; S. M. Wang et al., 2016; Wu & Hou, 2015; Wu et al., 2016). The 

sequential analysis uncovered significant behavioural transfer sequences from one coding item to another. 
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We were eager to investigate whether the discussion sequence of a forum followed by a certain discussion 

behaviour is significant. We recorded the behaviours of interest based on established coding schemes and 

analysed the relationship among behaviours by exploring significant sequences. With LSA, we captured 

the discussion processes among the online learners (Hou, 2010; L. Zheng & Yu, 2016), differentiated online 

learning patterns among groups (Hou, 2012; L. Zheng & Yu, 2016) and identified how students learn 

asynchronously (Hou, 2010, 2012; L. Zheng & Yu, 2016). Event recording, one of the four behaviour codes 

defined by Bakeman and Gottman (1997), was used in the study. Only the behavioural sequences with z 

score higher than 1.96 were considered as statistically significant (p value <0.05). 

 

Findings 
 

Difference in forum interaction levels among groups 
 

The ANOVA test showed a significant difference of the average posts per person among groups (F= 390.85, 

df= 2, p = 0.000), and the post-hoc comparison revealed that learners in summer semesters posted 

significantly more than those in both spring and fall offerings. Further, a chi-square test of independence 

was calculated comparing the frequency of interaction level in different role assignments. A significantly 

moderate association was found, 𝝌2 (df = 6, N = 5,348) = 252.12, p = 0.00 and Cramer’s V = 0.146 with p 

= 0.00. As shown in Table 9 and Figure 2, as role assignments changed, interaction levels changed. IL2 and 

IL3 increased under partial and full assignments. A further comparison between partial and full assignments 

revealed no statistical differences among interaction levels, 𝝌2 (df = 3, N = 4,102) = 5.05, p = 0.17. 

 

Table 9 

Results of role assignments for interaction level 

Interaction level No assignment Partial assignment Full assignment 

 Frequency Percentage Frequency Percentage Frequency Percentage 

IL1 1,057 84.8% 1,272 65.4% 1,344 62.3% 

IL2 150 12.0% 583 30% 705 32.7% 

IL3 21 1.7% 78 4% 98 4.5% 

IL4 18 1.4% 12 0.6% 10 0.5% 

Total 1,246 99.9% 1,945 100% 2,157 100% 
Note. IL1 = independent, IL2 = quasi-interactive, IL3 = interactive-elaborative, IL4 = interactive-negotiating. 𝝌2 (6; 

5,348) = 252.12; p = 0.00 

 
Figure 2. Interaction level among three assignments 

Note. IL1 = independent, IL2 = quasi-interactive, IL3 = interactive-elaborative, IL4 = interactive-negotiating. 
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Difference in knowledge construction levels among groups 
 

Another chi-square test of independence was calculated comparing the frequency of knowledge 

construction in different role assignments. A significantly moderate interaction was found, 𝝌2 (df = 10, N 

= 5,348) = 535.55, p = 0.00 and Cramer's V = 0.224 with p = 0.00. As shown in Table 10, as role assignment 

changed, knowledge construction behaviour changed. Both partial and full assignments had 20%~30% 

fewer KC1 than no assignments, but more KC2, KC3 and KC4. A further comparison between partial and 

full assignments revealed significant differences among knowledge constructions, 𝝌2 (df = 5, N = 4,102) = 

170.68, p = 0.00. As shown in Figure 3, learners in partial assignments posted more KC1, KC4 and KC5 

threads, while learners in full assignments posted more KC2 and KC3 threads. 

 

Table 10 

Results of role assignments for knowledge construction 

Knowledge 

construction 

No assignment Partial assignment Full assignment 

 Frequency Percentage Frequency Percentage Frequency Percentage 

KC1 854 68.5% 910 46.8% 834 38.7% 

KC2 66 5.3% 277 14.2% 527 24.4% 

KC3 73 5.9% 218 11.2% 376 17.4% 

KC4 150 12% 440 22.6% 304 14.1% 

KC5 67 5.4% 74 3.8% 41 1.9% 

KC6 36 2.9% 26 1.3% 75 3.5% 

Total 1,246 100% 1,945 99.9% 2,157 100% 
Note. KC1 = sharing and comparing of information, KC2 = exploration of dissonance, KC3 = negotiation of meaning, 

KC4 = testing synthesis, KC5 = agreement statements and applications, KC6 = off-topic discussions. 𝝌2 (10; 5,348) = 

535.55; p = 0.00 

 

 
Figure 3. Knowledge construction among three assignments 
Note. KC1 = sharing and comparing of information, KC2 = exploration of dissonance, KC3 = negotiation of meaning, 

KC4 = testing synthesis, KC5 = agreement statements and applications, KC6 = off-topic discussions. 
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Difference of discussion sequences among groups 
 

The above quantitative content analysis provides an understanding of the interaction levels and knowledge 

construction of different role assignments in the forums. Results for LSA are shown in Figures 4 and 5. 

Table 11 provides the z score for each discussion sequence. In Figures 4 and 5, each node represents a code 

of IL or KC, and the arrow connecting to the nodes suggests that the sequential discussion pattern reached 

statistical significance (with corresponding z score) over other patterns. For example, in full assignment, an 

arrow from IL3 to IL1 suggests that there was a discussion transition from interactive-elaborative (IL3) to 

independent (IL1). Moreover, an arrow from KC4 to KC4 suggests there was a discussion continuity in the 

testing synthesis (KC4) among threads. Only statistically significant sequences are depicted in the figures 

for clarity. 

 

Table 11 

Adjusted residuals (z score) for interaction level and knowledge construction for role assignments 

Role 

assignment 

Target Interaction level Knowledge construction 

 KC1 KC2 KC3 KC4 KC5 KC6 

No 

assignment 

Given IL1 IL2 IL3 IL4 KC1 4.72* 0.49 -0.44 -6.53 -0.62 1.28 

IL1 9.67* -8.97 -2.64 -0.89 KC2 1.59 2.31* -3.73 -0.64 0.93 -1.22 

IL2 -9.59 9.04* 2.97* -0.72 KC3 -2.74 -1.98 5.76* -0.09 0.06 -0.99 

IL3 -0.87 1.09 -0.47 -0.23 KC4 -2.79 -2.79 -1.64 8.86* -1.93 0.57 

IL4 -1.61 -0.58 -0.15 1.86 KC5 -4.05 2.62* 2.77* -1.24 3.83* -0.69 

     KC6 -0.02 2.60* -1.11 -1.06 -0.39 -0.21 

Partial 

assignment 

     KC1 5.93* -2.2 -1.16 -3.56 -1.15 -2.15 

IL1 8.62* -7.86 -0.63 -0.06 KC2 -1.06 3.98* -1.25 -1.42 -0.01 0.17 

IL2 -8.39 8.88* -1.46 -0.15 KC3 -3.52 0.85 3.52* 0.06 -0.52 0.01 

IL3 -1.64 -1.13 4.51* 0.61 KC4 -1.72 -2.15 -0.32 6.21* -1.15 -0.47 

IL4 1.70 -1.77 0.39 -0.32 KC5 -2.37 1.51 0.51 -0.90 6.96* -0.94 

     KC6 -2.29 -0.23 -0.77 -0.55 -0.47 10.87* 

Full 

assignment 

     KC1 7.52* -1.45 -4.58 -0.48 -0.55 -0.92 

IL1 7.41* -7.70 0.78 1.13 KC2 -1.71 2.20* 0.63 -2.79 1.71 0.76 

IL2 -8.93 10.29* -2.67 -2.24 KC3 -5.27 1.02 7.38* -2.88 -1.92 -1.61 

IL3 2.78* -4.66 2.45* -0.69 KC4 -1.04 -1.74 -2.39 8.74* -0.20 -2.10 

IL4 0.26 -1.29 -0.74 8.21* KC5 1.97* -1.08 -1.42 -0.22 4.85* -0.90 

     KC6 -1.32 -0.03 -0.91 -2.57 -0.85 7.42* 

* Denotes p value < 0.05 
Note. IL1 = independent, IL2 = quasi-interactive, IL3 = interactive-elaborative, IL4 = interactive-negotiating; KC1 = 

sharing and comparing of information, KC2 = exploration of dissonance, KC3 = negotiation of meaning, KC4 = testing 

synthesis, KC5 = agreement statements and applications, KC6 = off-topic discussions. 

 

Several significant discussion patterns were explored in the ILs and KCs. Two discussion continuities, IL1 

→ IL1 (independent) and IL2 → IL2 (quasi-interactive) were found in all three assignments. Moreover, 

the discussion continuity of IL3 (interactive-elaborative) was explored in both partial and full assignments. 

However, the discussion continuity of IL4 (interactive-negotiating) was only observed in the full 

assignment group. Although there were two interaction transitions (i.e., IL2 → IL3 in no assignment and 

IL3 → IL1 in full assignments), discussants in the summer and spring offerings, regardless of whether 
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everyone or only a few had roles, tended to create more focused interactions. This finding indicates that 

TOL learners were more interactively focused in discussions when role assignments were either partially 

or fully initiated. We witnessed the continuity of IL3 once a few students were assigned roles and, further, 

the continuity of IL4 once every student was assigned roles. 

 

 
Figure 4. Visualised interaction sequences and comparison in three role assignments 
Note. IL1 = independent, IL2 = quasi-interactive, IL3 = interactive-elaborative, IL4 = interactive-negotiating. 

 

Interestingly, focused knowledge construction patterns of TOL learners were observed in all three role 

assignments. The continuity of five knowledge constructions all reached statistical significance (i.e., KC1 

→ KC1, KC2 → KC2). Moreover, the continuity of off-topic discussions (KC6) was found in both partial 

and full assignments. By contrast, we discovered three significant discussion transitions in the no 

assignment group, namely KC5 (agreement statements and applications) → KC2 (exploration of 

dissonance) and KC3 (negotiation of meaning) and KC6 (off-topic discussions) → KC2. Another 

discussion transition was borderline observed in the full assignment groups, KC5 → KC1 (sharing and 

comparing of information). This result indicates that when students were assigned roles in forums, they 

searched and joined discussions with similar knowledge construction levels. More importantly, as long as 

a few students were assigned roles, the focused effect happened as if every student had been assigned roles. 

The interpretations and discussions of these results are presented in the following section. 
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Figure 5. Visualised knowledge construction sequences and comparison in three role assignments 
Note. KC1 = sharing and comparing of information, KC2 = exploration of dissonance, KC3 = negotiation of meaning, 

KC4 = testing synthesis, KC5 = agreement statements and applications, KC6 = off-topic discussions. 

 

Discussion and conclusion 
 

This study employed QCA and LSA to explore the interaction and knowledge-construction behaviours 

among online learners in a MOOC that involved role-assignment strategies in asynchronous discussion 

forums during 2017 to 2020. The course was TOL, which features meta-learning strategies; the roles 

assigned in the study were starter, moderator, theoretician, source searcher, and summariser. Three fall 

offerings had no role assignments, three spring offerings adapted partial role-assignments, and two summer 

offerings adapted full role-assignments. After eight iterative course offerings, we retrieved 5,439 posts. We 

coded, analysed and visualised both the content structures and discussion sequences of the TOL learners’ 

overall knowledge construction and their interactions. Based on these findings, the following section 

discusses and proposes suggestions for MOOCs instructors adopting role-assignment strategies. 

 

The effectiveness of partial role-assignments in online discussion 
 

Our findings indicate differences in both frequencies of discussion messages and discussion patterns among 

the three role-assignment groups. When comparing the posting frequencies, results show that summer 

students (for-credit) on average posted more than interest-based MOOC learners (MFull = 9.90 vs. MNo = 

0.54; see Table 5). The most significant finding, however, was that the average posts of spring students 

doubled (MPartial = 1.19 vs. MNo = 0.54) after we blended in a dozen of the role-assigned students, and they 

participated together with the ordinary interest-based MOOC learners. 

 

Both full- and partial-assignment groups performed at higher interaction levels than the no-assignment 

group. Similarly, full- and partial-assignment groups performed higher knowledge construction levels than 

no-assignment groups. Assigning roles again was supported as an effective strategy, and our results are 
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consistent with previous studies (Cheng et al., 2014; De Wever et al., 2008, 2009; Friend Wise et al., 2012; 

Gu et al., 2015; Yilmaz & Yilmaz, 2019). Moreover, interaction and knowledge-construction sequences 

appeared differently among the three groups. Overall, learners who had roles assigned to them tended to 

focus on the specific level of interaction or specific knowledge construction, whereas the no-assignment 

group performed diffused discussions. Research has also found that role-assigned students showed similar 

discussion continuity in knowledge construction: KC2 in Hou (2012); KC1, KC2, KC3 and KC6 in S. M. 

Wang et al. (2016). Our findings and previous studies consistently show that assigning roles is valuable in 

forum discussions. Taken one step further, our findings suggest that we can assign as few as 2% of the role-

assigned students among learners, and their discussion interaction and knowledge construction will improve 

as if all learners were given roles in discussions. 

 

Forum engagement and pass rate in MOOCs 
 

It is generally understood that higher forum engagement leads to better student performance and retention 

in online courses (e.g., Friend Wise & Cui, 2018). Moreover, improving learners’ metacognition improves 

learners’ interest in continuing to learn in MOOCs (Tsai, Lin, Hong, & Tai, 2018). The vital few students 

in partial role-assignment of the present study served as cognitive scaffolds and facilitated the whole class 

greatly in forum engagement. Interestingly, however, the average pass rates in the no-assignments group 

and the partial-assignments group were somewhat similar (c.f. 12.2% and 13.4% respectively; see Table 

5). 

 

Earlier MOOC literature tended to view course non-completion as a problem to course success (Bozkurt et 

al., 2017; Veletsianos & Shepherdson, 2016), but misplaced traditionally good student measures (e.g., 

passing with high grades) to this free and open space of learning (DeBoer et al., 2014). Despite consistent 

participation by wholly engaged and least engaged MOOC learners across courses, a prototypical study of 

MOOC learners yields a third cluster of learners (Deng et al., 2020): individually (non-socially) engaged 

learners. Their behavioural, cognitive and emotional engagement may be as high as the wholly engaged 

learners who are likely to earn the course certificate. However, the individually engaged learners only 

participate in a subset of the MOOC and never reach completion. Poquet et al.’s (2020) sequential study on 

MOOC discussions saw two profiles of learners: visitors and residents with different learning 

commitments. Unlike traditional college-level online learners, the visitors view the MOOC as a grab-and-

go marketplace for information that interests them (de Freitas et al., 2015) and they leave the course anytime 

that their expectations have been met (Poquet et al., 2020). In our study, the partial role-assignment may 

have encouraged a portion of visitors to participate actively in forum discussions to some extent. However, 

being engaged in forums did not necessarily encourage them to complete the course and obtain certificates. 

 

Educational significances and implications 
 

In this paper, we have analysed these discussion patterns and the results provide specific suggestions for 

MOOCs instructors regarding how to improve learners’ knowledge construction and interaction using 

asynchronous discussions. Instructors may select as few as a dozen learners, assign them rotated roles and 

orient them with proper role descriptions (Yilmaz & Yilmaz, 2019). Most importantly, these learners act 

behind the scenes and become the vital hidden but stimulating figures in MOOC discussion forums. 

 

Limitations and future research 
 

This study is not without limitations. For example, we did not qualitatively analyse the threads and interpret 

what learners gained from the forums. Besides, although we learned that the partial role-assignment strategy 

will ease MOOC instructors’ efforts in promoting effective forum discussions, the instructors may still be 

challenged in by finding those vital few at the beginning of the course. Based on our findings, we propose 

a suggestion for further researchers: focusing on developing prediction models that will match MOOC 

learners whose posting characteristics are close to a certain role (e.g., summariser) in the beginning of the 

course. MOOC instructors could then contact these matched learners and ask them to contribute to 

discussions based on roles. MOOC instructors could leverage the support from this early-headhunting 

artificial intelligence tool, locate and reach out to the vital few students and implement the partial role-

assignment strategy for better forum discussions. 
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