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A B S T R A C T

Asynchronous online discussions (AODs) can fail to benefit student learning in online classes if 
they are not designed to promote higher-order thinking. AODs can be designed as collaborative 
learning events that prompt students to go beyond the reproduction of basic content. The purpose 
of this study was to describe student participation, interaction, and levels of learning in AODs 
following pre-work activities. The pre-work in this study was conceptualized as socio-cognitive 
scaffolding. It engaged students in common activities where everyone experienced the same 
content preparation prior to the AOD. During the AOD students were prompted to share, discuss, 
and validate their understanding of the content. The study was conducted with 49 students in a 
graduate-level project management course. Results revealed that students were engaged in dis-
cussions of content-related material and showed evidence of deep learning during the AODs. 
Specifically, students analyzed, evaluated, and synthesized information during the collaboration. 
Results suggested that pre-work activities can be a promising strategy in the design of AODs.   

1. Introduction

Asynchronous online discussions (AODs) are one of the most widely used tools in online learning environments. What makes an
AOD a powerful tool is that it can support collaborative learning among the students as they are engaged in discussing topics of the 
designated content area (Osborne, Byrne, Massey, & Johnston, 2018). A well-designed collaborative AOD helps students reach deeper 
levels of learning (Muñoz-Escalona & McLaren, 2018). The challenge, however, is that AODs (a) often turn out not to be discussions but 
individual essay-type postings with no conversation among students, or (b) may not center on the content but on unrelated topics with 
no evidence of students being prepared to discuss the content, or (c) may happen at the surface but not deep level without students 
going beyond fact recollection from the textbook (Aloni & Harrington, 2018; de Lima, Gerosa, Conte, & de M. Netto, 2019). As a result, 
AODs may not contribute to student learning as defined by course objectives but simply keep students busy in their online course. 

This situation creates a need for instructors to closely examine the way AODs are designed to ensure that AODs obviate the 
shortcomings described above. In this paper, we propose that if a collaborative AOD is to promote deep learning, students should enter 
into the AOD prepared to contribute and share their understanding of new content knowledge in meaningful ways. The design of the 
AOD should encourage students to have conversations with each other. The facilitation of the AOD should move students beyond the 
reproduction of presented content into discussions that promote deeper content learning. In other words, pre-work activities, 
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collaborative learning, and higher-order thinking should be part of an AOD design to increase the likelihood of students reaching deep 
learning. 

We consider pre-work activities as socio-cognitive scaffolding (Vogel, Wecker, Kollar, & Fischer, 2017)—a kind of instructional 
support that can help students meaningfully engage with the content material prior to joining a collaborative AOD. Pre-work can serve 
several functions. First, it informs students of the course-related content. Second, it reinforces content knowledge as the students 
discuss the content with their peers in an AOD. Third, it allows for deeper conversations among the students during AODs as the 
students feel more comfortable to discuss the content on which they have previously worked. 

2. Literature review 

2.1. What are asynchronous online discussions (AODs)? 

Hew and Cheung (2003) defined an AOD as “a text-based human-to-human communication via computer networks that provides a 
platform for the participants to interact with one another to exchange ideas, insights and personal experiences with the hope of gaining 
multiple views on any topic and constructing new knowledge” (p. 249). Typically, AODs are conducted through the process called 
threading (Qiu, 2019). Threaded online discussion forums—often done in a learning management system such as Blackboard or 
Canvas—encourage learners to engage in a dialog with each other. Each thread is typically designated to one topic. Depending on a 
course design, it is either the instructor or the learners who initiate the thread with a discussion prompt—the original posting such as a 
question or scenario is intended to generate a conversation among the learners (Garcia & Badia, 2020). Learners’ replies to the original 
posting appear in collapsible indented blocks in a chronological order typically from top (early postings) to bottom (later postings). 

As alternatives to traditional discussions in face-to-face classes, AODs offer logistical advantages—convenience and availability. 
Online learners participate in AODs and interact with their peers and instructor at a time and location that is convenient to them. Thus, 
the constraints of space and time are rendered irrelevant, except for established deadlines. Also, everyone has access to the posted 
messages for as long as the learning management system grants them access to the discussion threads. The availability of discussions in 
their full form at a later time allows learners to revisit the ideas they deem relevant for their learning. 

2.2. Effective AODs 

An AOD is an instructional medium that can be used as a tool for engaging participants in learning the course content as a group. In 
an educational context a discussion is an active exchange of ideas around a given topic that is different from a question-and-answer 
recitation session (Herman & Nilson, 2018). In effective discussions learners are encouraged to contribute their thoughts to 
course-relevant questions of different cognitive complexity. Some discussion questions necessitate recall of information, others require 
that learners go beyond mere remembering and generate their own idiosyncratic answers using higher-order thinking skills such as 
inference making, application, analysis, evaluation, and creation (Watson, Koehler, Ertmer, Kim, & Rico, 2017). One discussion 
prompt, therefore, may yield many valid and acceptable answers on the part of the learners. At the end of an effective discussion 
learners are able to answer questions which they have not been able to answer at the beginning of the discussion (Herman & Nilson, 
2018). To this end, an effective discussion is a focused and planned instructional strategy that promotes learners’ interaction with each 
other’s ideas around a certain topic. 

However, an on-topic discussion in online environments may not always be task-oriented (on-topic) to be effective in terms of 
learning gains. Research has demonstrated a paradoxical relationship between effective discussions and off-topic comments in the 
form of social talk—namely, social conversation helps the discussion to be effective rather than ineffective (F.-Chen & Wang, 2009). 
The paradox may stem from the perception that concentration on the subject matter, and not on social interaction, is a preferable 
learning practice. Therefore, a discussion should be on-task, or else too much off-task communication can be disruptive rather than 
constructive to student learning. 

Yet in online courses, unlike their face-to-face counterparts, learners have fewer opportunities to socially interact with each other 
and develop social relations. Research has shown that balanced social interactions are important for a learner’s sense of belonging to an 
online learning community (B. Chen & Huang, 2019; Schellens & Valcke, 2006). Also, the study by Joksimović, Gašević, Kovanović, 
Riecke, and Hatala (2015) found evidence that higher levels of social presence are associated with learners’ higher academic per-
formance. With respect to social interactions, F.-Chen and Wang (2009) reported that postings containing social talk in an AOD among 
high school students (n = 487) of a virtual summer camp are useful for group learning in that those postings were correlated with 
on-task talk and the emergence of important postings in a given discussion thread. In general, recent empirical research recognizes the 
importance of social interactions for effective online discussions. 

2.3. AODs as collaborative learning environments 

AODs can be set up as collaborative learning environments, in which learners interact with each other and, as a consequence, build, 
validate, or modify their knowledge (Hammond, 2017; Oliveira, Tinoca, & Pereira, 2011). Brandon and Hollingshead (1999) defined 
collaborative learning as “the acquisition by individuals of knowledge, skills, or attitudes through group interaction in which group 
members share work and develop shared meanings about the group task” (p. 111). In the context of AODs, it means that learners 
participate in a discussion in order to learn together with and from each other. Collaborative learning takes its roots in the 
constructivist philosophy. This philosophy views learning as the construction of subjective representations of reality by learners who 

T.A. Koszalka et al.                                                                                                                                                                                                   



Computers & Education 161 (2021) 104067

3

make meaning of their experiences (Ertmer & Newby, 2013). In collaborative learning, learners are partners who work together 
jointly, rather than separately, on an assignment and develop a shared meaning of the task at hand. 

Previous research has used social cognitive theory to explore how student learning happens in a social environment of AODs 
(Delaney, Kummer, & Singh, 2019). According to social cognitive theory (Bandura, 2006), people learn by observing the behaviors of 
other people (models) and appraising the consequences of those behaviors. People imitate the model’s behaviors if they believe they 
have the ability to perform those behaviors and if those behaviors are reinforcing. Learning is described as the reciprocal causation 
among environmental, personal, and behavioral determinants of people’s lives (Bandura, 2006). Thus, environmental, personal, and 
behavioral factors interact with and influence one another in the process of learning. In AODs (environment), learners who have 
difference ideas and prior experiences (personal characteristics) share their thoughts with each other, read, reflect on, and react to 
others’ postings using their cognitive processes (behavior) to collaboratively create a richer understanding of the content topic at hand 
(learning). 

In an AOD, instructors need to make sure that all learners contribute to a discussion by posting their comments and are not 
dissuaded to participate throughout the discussion because they have to meet the minimum participation requirement, read repetitive 
postings, experience information overload, or have user interface issues (Vonderwell & Zachariah, 2005). Learners’ active partici-
pation in AODs makes AODs a collaborative endeavor where students collectively construct knowledge and negotiate meaning (Fabbri, 
2018), which promotes content learning. 

2.4. Deep learning in collaborative AODs 

Previous studies reported the learning benefits of using collaborative AODs. Lai (2012) found evidence of deep learning and critical 
thinking in learners as a result of participating in AODs. In their experiment, one group was involved in regular face-to-face seminars 
while the other group learned via an AOD. Both groups demonstrated similar attainment in deep learning and critical thinking, with 
some difference: Face-to-face seminars stimulated more creativity, whereas AODs better supported linking ideas together. Oh, Huang, 
Hedayati Mehdiabadi, and Ju (2018) reported that a peer-facilitated AOD was more effective in promoting critical thinking skills than 
an instructor-facilitated AOD. However, DiPasquale and Hunter (2018) indicated that the presence of an instructor is imperative for 
the emergence of critical thinking. Furthermore, Schellens and Valcke (2006) established that there was more knowledge creation 
happening among the students in AODs as compared to synchronous online discussions. Also, well-structured AODs provide oppor-
tunities for improving learners’ reflection skills (An, Shin, & Lim, 2009) and argumentation skills (Lin, Hong, & Lawrenz, 2012; 
Raković, Marzouk, Liaqat, Winne, & Nesbit, 2020). All this suggests that well-designed AODs have a potential to engage learners in 
activities that will result in deep learning. 

Collaborative learning environments can enhance learning outcomes in online courses when learners collaborate with each other 
rather than work individually, according to a report by the U.S. Department of Education (Means, Toyama, Murphy, Bakia, & Jones, 
2010). This meta-analysis showed that the mean effect size for collaborative learning experience, +0.249, was statistically significant 
as compared to a non-significant mean effect size for independent online learning, +0.050. These results suggested that a collaborative 
learning environment is more beneficial for student learning than individual online learning. Moreover, research has shown that 
learners are generally satisfied with AODs as a collaborative learning environment (Selhorst, Klein, & Harrison, 2017), making AODs a 
good quality instructional strategy for using in an online course. 

Research on collaborative learning indicated that collaboration can support deep learning (De Wever, Van Keer, Schellens, & 
Valcke, 2010). Deep learning occurs when students are involved in constructing meaning from their learning experiences by inte-
grating ideas, bringing personal experiences to learning tasks, using evidence to analyze claims, applying knowledge to new situations, 
and reflecting on the significance of content information (Rose, 2016). Deep learning is contrasted to surface learning which occurs 
when students can only reproduce the information they studied in discrete chunks, without necessarily having a big picture of the 
relevant course content (Toraman, Özdemir, Koşan, & Orakcı, 2020). In AODs, deep learning can be achieved when students share 
information with each other and interact with other students’ ideas. As the students engage in AODs, their learning at the higher-order 
thinking level is evidenced when they elaborate on the presented information, draw inferences from others’ postings, link diverse 
ideas, and evaluate peers’ statements (Volet, Summers, & Thurman, 2009). 

Bloom’s revised taxonomy of educational objectives (Anderson et al., 2001) is an instrument that can facilitate the measuring of 
learners’ transition from lower-order thinking, at the fact and concept levels, to higher-order thinking in AODs. Bloom’s revised 
taxonomy describes six levels of increasing cognitive complexity by which learners grasp content: knowledge, understanding, 
application, analysis, evaluation, and creation. The first two levels reflect lower-order thinking whereas the other four reflect 
higher-order thinking. Lower-order thinking, however, is a prerequisite for higher-order thinking, because in order to analyze, 
evaluate, or create information, it first needs to be retrieved from memory and actively manipulated. 

3. The current study 

This descriptive study was conducted at a private university in the northeastern U.S. across two academic years, 2017 through 
2018. The purpose of the study was to describe how students engaged in collaborative learning during asynchronous online discussions 
(AODs) in an online introduction to project management (PM) course. The study sought to understand whether completing the 
assigned mandatory pre-work activities contributed to students’ demonstrating deep content knowledge during AODs. 

Prior to joining the AODs, the students were required to complete the assigned content-based pre-work activities. There was no 
assumption that the learners had any previous knowledge of PM. The pre-work was expected to be completed in the first three weeks of 
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the semester and estimated to take the students up to 30 hours of study time. The pre-work consisted of a series of tutorial videos, 
reading materials (selected textbook and several scholarly articles), hands-on activities, quizzes, and worksheet questions prompting 
reflection on PM concepts. During each reading or activity students were prompted to respond to fact, experience, and application type 
questions on the provided worksheet. The worksheet was required to be submitted at the end of the pre-work period. The pre-work 
comprised 15% of the final grade in the course. See example worksheet questions in Appendix A. The aim of the pre-work was to 
expose students to the course content and prepare them for the AOD where they would share their understanding of the PM content. 

Following the pre-work activities, the AODs started as a class conversation about the basics of PM content. This AOD comprised 5% 
of the final grade in the course. Students were required to participate in a designed collaborative AOD that prompted lower levels of 
thinking first (e.g., defining and describing basic PM concepts) then moved toward higher levels of thinking by asking for clarity of 
peers’ postings, sharing experiences, hypothesizing, etc. The AODs continued for two weeks and were comprised of five discussion 
threads. Each thread addressed a different part of the pre-work activities and was designed to engage students in sharing their un-
derstanding of the content responding to: (a) the definition of project management, (b) responsibilities of accidental project managers, 
(c) results of the Myers-Briggs Type Indicator (MBTI) in terms of PM leadership, (d) emotional intelligence and team management
concepts and practices, and (e) students’ takeaways from the AODs. For an example of the thread prompts used in the AODs that
targeted different levels of cognitive complexity, see Appendix B.

Students were required to publish at least one individual posting and reply to at least two students’ postings in every thread. The 
prompts in the AODs were focused on what students read or did in the pre-work activities, increasing peer interaction about the content 
and giving the students opportunities to demonstrate knowledge of the basics of PM. The instructor’s involvement was minimal and 
focused on prompting students on the mechanics of the discussion, i.e., how to respond to peers (e.g., describe and share examples). 
The instructor occasionally commented in the threads regarding the discussion rules with otherwise little moderation. For this study, 
we defined a discussion as a learners’ collective exchange of ideas with the purpose of building knowledge around the course content. 

The ultimate goal of the AODs was to spawn a collaborative discussion where students shared their understanding and examples, 
asked for clarifications, and ultimately demonstrated a deep knowledge of PM content. This deep knowledge of content would be 
important to the course assignments after the AODs. This study examined whether students who completed content-based pre-work 
activities showed evidence of deep-level thinking of the course content. Three main research questions were therefore proposed: 

Research question 1: Following the pre-work activities, were students showing evidence of collective exchange of ideas in the AODs? 
Research question 2: Following the pre-work activities, to what extent were students discussing the course-related content in the 
AODs? 
Research question 3: Following the pre-work activities, was there evidence of deep learning in the student postings in the AODs? 

4. Methods

4.1. Participants and procedures

The participants of this descriptive study were from intact groups in scheduled online project management courses. These included 
51 students (29 females and 21 males). Only 47 students responded to the post-course survey with demographic data (26 females and 
21 males). Table 1 provides the demographic characteristics of the participants in this study from the post-course survey. All students 
had at least a bachelor’s degree before enrolling in the course and all but one had taken at least one online course in the past. According 
to the pre-work activities, 42 students (82%) indicated that they had either professional (14 students) or accidental (28 students) 
experiences of project management in their jobs or studies before enrolling in this course. Nine students (18%) commented they had 
had no experience in project management. 

The students in the study represented three cohorts—the 2017 cohort consisted of 25 students. The 2018-A cohort had 13 students 
and the 2018-B cohort also had 13 students. The three cohorts had the same instructor. Most participants were pursuing a master’s 

Table 1 
Demographic characteristics of participants.  

Variable Cohort 2017 Cohort 2018-A Cohort 2018-B 

Number of students enrolled in the course 25 13 13 
Gender 

Female 13 8 9 
Male 12 5 4 

Prior experience in project management 
Yes 20 (80%) 11 (85%) 11 (85%) 
No 5 2 2 
Number of students who answered the post-course survey 22 12 13 

Course selection in relation to the student’s major 
Required 16 (73%) 9 (69%) 11 (85%) 
Elective 6 4 2 

Number of online courses taken prior to this class 
1–2 14 (64%) 6 (50%) 4 (31%) 
3 or more 8 (36%) 6 (50%) 9 (69%)  
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Table 2 
The coding categories with their relation to theoretical propositions and research questions.  

Main coding 
category 

Description Theory/Model reference Relationship to research questions 

Social response Students’ responses that demonstrated agreement, appreciation, emotional reaction, or off-topic 
comment 

Collaborative learning (Brandon 
& Hollingshead, 1999) 

RQ1: Following the pre-work activities, were students 
showing evidence of collective exchange of ideas in the 
AODs? 

Question Students’ follow-up or general question about other students’ posting Collaborative learning (Brandon 
& Hollingshead, 1999) 

RQ1: Following the pre-work activities, were students 
showing evidence of collective exchange of ideas in the 
AODs? 

Resources 
mentioned 

Students’ direct citation from the readings or hyperlink to additional learning resources Instructional design process 
model (Smith & Ragan, 2005) 

RQ2: Following the pre-work activities, to what extent were 
students discussing the course-related content in the AODs? 

Content low Students’ responses that demonstrated a factual answer, summary of the content from the readings, 
summary of other students’ postings, or general opinion about content without supporting evidence 

Bloom’s taxonomy (Anderson 
et al., 2001) 

RQ2: Following the pre-work activities, to what extent were 
students discussing the course-related content in the AODs? 

Content high Students’ responses that demonstrated own examples, informed opinion about the content, analogy, 
comparison, explanation, reflection on relevant experience or ideas, or life anecdote if it was related 
to content 

Bloom’s taxonomy (Anderson 
et al., 2001) 

RQ2: Following the pre-work activities, to what extent were 
students discussing the course-related content in the AODs? 
RQ3: Following the pre-work activities, was there evidence 
of deep learning in the student postings in the AODs?  
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degree (n = 40). There were also doctoral students (n = 4) and students obtaining certificates of advanced study in instructional design 
(n = 2), with only 1 student being non-matriculated in a degree program. Of all 47 students who answered the post-course survey, 35 
(74.47%) majored in instructional design and the other 12 (25.53%) majored in other education-related disciplines. All 47 students 
indicated that they had had at least one online course prior to taking the project management course. Two students did not complete 
the class (one in cohort 2017 and one in cohort 2018-A) and were excluded from further analysis. The study analyzed data from 49 
participants. 

4.2. Data collection and data analysis 

Information about the participants’ experience with project management (PM) was obtained from the pre-work activities that the 
students completed independently at the beginning of the course. These data were useful to understand whether the students 
considered the idea of accidental project management as being a form of PM, which was suggested in the required readings. Then, the 
information about the students’ experience with online courses was collected through a post-course survey at the end of the course. The 
purpose of collecting these data was to evaluate whether the students were prepared to work in an online environment in the first 
place, because working in online courses is a different skill than working in face-to-face classes in terms of time management, 
scheduling, and communication. Finally, all discussion scripts were retrieved from the Blackboard learning management system in 
which three groups of students (2017, 2018-A, 2018-B) were each involved in five asynchronous online discussion (AOD) threads. 

To examine whether the students, following the pre-work activities, collaborated in the AODs (RQ1), discussed the content of the 
course (RQ2), and demonstrated deep learning of the new content (RQ3), all AODs were analyzed using content analysis methods. The 
content analysis focused on evidence of student collaborative learning as well as course content discussion and content learning. The 
coding scheme was developed collectively by the three authors specifically for this study. To create the codebook, we followed Ber-
nard, Wutich, and Ryan’s (2017) recommendations to continuously review and update the codebook as a team in the process of 
research while keeping the codebook concise. 

This coding scheme was largely based on the discussions themselves, collaborative learning (Brandon & Hollingshead, 1999), 
Smith and Ragan’s (2005) instructional systems design model, and the revised Bloom’s taxonomy of educational objectives (Anderson 
et al., 2001). Table 2 provides an overview of this coding scheme. The coding scheme consisted of five categories: (a) social response 
(SR), (b) question (Q), (c) resources mentioned (Res), (d) content low (CL), (e) content high (CH). The five categories in the coding 
scheme are mutually exclusive but can overlap, that is, some codes may be part of another code (e.g., a question code may be part of a 
larger content-low code). The “CL” code corresponded to the first two levels of Bloom’s taxonomy (remember, understand), while the 
“CH” code corresponded to the other four levels (apply, analyze, evaluate, create). The first two levels of the revised Bloom’s taxonomy 
focus on lower-order thinking skills, while the other four levels focus on students’ higher-order thinking skills. Table 3 provides ex-
amples of the coded utterances based on the constructed coding scheme. 

After reading the discussion threads for a general impression of whether there was collaborative learning and discussion of the 
content among the students, the second and third authors engaged in the initial round of coding. In the beginning, the researchers 
planned to assign one coding category to one student posting, but it soon became obvious that the postings could include multiple 
coding categories. For example, one posting could have utterances that consisted of a content-low reply, question, and social response, 
as exemplified in this student’s quote from Thread 1 of the 2017 cohort: 

In your definition of PM you say it is the ‘application of knowledge, skills, tools, and techniques to a broad range of activities to 
meet the requirements of a given project’. Do you see PM as the process after a project is defined, tasked, etc.? Or do you include 
gathering requirements, resources, etc. in that definition? p.s. Let me know if my question doesn’t make sense.). 

The agreed-upon decision was to code utterances that semantically represented a single idea. Such utterances were several words’ 
long, one-sentence long, or longer than one sentence. 

All AOD scripts were coded using MaxQDA Analytics Pro 2018 qualitative data analysis software. Before doing the full coding, two 
researchers independently coded the first and longest discussion in the 2017 cohort (it included 79 student postings totaling 6988 
words) in order to determine inter-coder reliability. Their coded scripts were compared to investigate the places of agreement and 

Table 3 
Examples of the Coded Utterances from the Original Student Postings During the AODs.  

Code category Example quote 

Social response “Sounds like an exciting project!” 
“I like your reasoning while describing yourself as an accidental PM.” 

Question “Do you think it is possible for someone to be an accidental project manager if they have had some prior management experience, but no 
formal training?” 

Resources 
mentioned 

“ ‘ … the ability to monitor one’s own and others’ emotions, to discriminate among emotions, and to use emotional information to guide 
think and actions’ (Mayer & Salovey, 1993)” 

Content low “An accidental project manager is an individual appointed in Project Management responsibilities without prior experience or preparation.” 
“I think project management field will continue to change along with new innovations and needs through the next coming years.” 

Content high “Emotional intelligence involves recognizing others emotions and being able to express your own, access emotions to support thinking, 
understand information driven by emotion and use the information, and regulate one’s own emotions. This is important because projects 
and discussions can produce emotion in individuals, especially if they involve topics team members are passionate about. As a result, it is 
important for individuals to be able to regulate their own emotions and recognize others emotions. This will lead to productive discussions.”  
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disagreement. Cohen’s kappa inter-rater reliability coefficient was calculated, κ = 0.54. This was only a modest inter-rater reliability 
coefficient, and some authors suggest a threshold of 0.80 to consider the coefficient substantial (McHugh, 2012). The two researchers 
discussed the differences in coding, why they occurred, and reached consensus. They coded the second thread in the 2017 cohort 
together, discussing the nature of the data and applying the codes. All disagreements were analyzed in the process. After that, the 
second author finished coding the remaining discussion threads independently. The alignment between research questions, study foci, 
data collection and data analysis procedures are shown in Table 4. 

5. Results and findings

The asynchronous online discussions (AODs) were collected upon the completion of the course in the spring semesters of 2017 and
2018. There was a total of 49 participants among the three discussion groups. Table 5 shows that the total number of postings was 842, 
of which 805 (95.6%) were done by the students and 37 (4.4%) by the instructor. For the purposes of this study and with respect to the 
research questions, only student postings were analyzed. Student postings amounted to 86,233 words across all three cohorts of 
students, with each cohort having five distinct discussion threads. The average length of a student posting across the three cohorts was 
99 words. 

The first research question asked whether, following the pre-work activities, there was a collective exchange of ideas among 
students in the AODs. Table 6 contains descriptive statistics on the observed frequencies of student participation in the AODs in each 
cohort. On average, across all three cohorts of students, each student made 16 postings, interacted with 6 other peers from his or her 
cohort, and made postings on three different days during the discussion. The last aspect is important, because it shows that students 
participated in the discussion on multiple occasions. The students who participated longer (across multiple days) in the collaborative 
AOD were observed to have more replies to their peers. Thus, it appears that a majority of students did participate in a collaborative 
discussion as opposed to simply posting information. However, as seen in Fig. 1, there were students who simply posted isolated 
responses and did not converse with the other students (e.g., AV and YZ in the visualized thread). 

To further illustrate types of discussions and who participated in them, a visualization of a representative sample of student in-
teractions in a discussion thread was created (Fig. 1). Fig. 1 shows the initial responses to instructor’s prompts in shaded boxes for five 
students (SM, AA, AV, FM, and YZ). It also uses arrows to show the replies that two of these students received from their peers. The 
graphic is enriched with the dates of the postings and the codes assigned to each of them during the data analysis. 

A close look at the five student postings in Fig. 1 revealed that the earlier the conversation began, the more likely it was to generate 
a longer and content-richer discussion. The first student SM generated a discussion with two other students (AA, JS) in a total of nine 
postings in the span of 13 days. These two students replied to the preceding comments only, so the interaction looks like a chain of 
responses. As this chain progressed, the students AA and JS began to incorporate content-level information in their postings in addition 
to social responses and follow-up questions. The second student AA involved altogether six other students (SM, AT, CR, JS, NE, FM) in 
the conversation, which totaled 17 postings in the span of 11 days. Five students replied directly to AA (SM, AT, CR, FM, NE) and one 
indirectly (JS via SM). The pattern of this conversation looks like a web of replies. In this web-type pattern, each reply except one is 
characterized by a balanced discussion of content and non-content related information with many instances of discussing content at a 
high level. This suggests that in this discussion a fragmented group of students were involved in a collaborative conversation and were 
involved in creating a shared meaning of the content. 

The third, fourth, and fifth students (AV, FM, YZ) demonstrated a different pattern of “orphan” postings. This pattern suggests that 
these students joined later in the discussion with their initial replies to the instructor and did not generate a conversation with the other 
students. While their initial postings contained low- and high-content related information, other students did not comment on their 
contributions. The conversation generated by the first two students met our expectations of a discussion in an AOD. The conversations 
generated by the latter three students did not meet our expectations of a discussion because there was no collective exchange of ideas, 
likely because these students’ initial postings were made toward the end of the discussion period. 

The second research question looked at the extent to which students discussed the course-related content in the AODs following 
the pre-work activities. The postings that contained utterances coded as “content low,” “content high,” and “resources mentioned” 
were considered content related. Content analysis at the posting level revealed that of all 805 postings 654 (81.24%) were directly 

Table 4 
Alignment Between Research Questions, Study Foci, and Data Collection and Data Analysis Procedures.  

Research questions (RQ) Focus Data collection Data analysis 

RQ1: Following the pre-work activities, were students 
showing evidence of collective exchange of ideas in 
the AODs? 

Collaborative 
learning 

Discussion threads: frequencies of 
postings, who responded to who 

Frequencies of student postings, peer 
interactions, days of active participation 

RQ2: Following the pre-work activities, to what extent 
were students discussing the course-related content 
in the AODs? 

Content vs. non- 
content 

Individual postings: content, 
references to resources 

Content analysis at the posting level (CL, 
CH, Res, SR, Q) Keyword density 

RQ3: Following the pre-work activities, was there 
evidence of deep learning in the student postings in 
the AODs? 

Deep vs. surface 
learning 

Individual postings: higher levels 
in Bloom’s taxonomy 

Content analysis at the utterance level 
(CL, CH, Res) 

Note. The abbreviated coding categories used in this table are as follows: CL = content low; CH = content high; Res = resources mentioned; SR = social 
response; Q = question. 
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related to, or containing discussions on, the course content. Further, 151 (18.76%) were coded as social responses or student follow-up 
questions, thus were classified non-content related (see Table 7 for more details). The rationale for classifying follow-up questions as 
non-content related was that while such questions may be focused on the topic of the discussion, no explicit reasoning was stated that 
lead up to a student asking such a question. It is possible that the students asking stand-alone questions were genuinely interested in 
knowing their peer’s perspective; however, asking a question with no initial content justification can also be explained by the student’s 
mere desire to fulfil the minimum requirement of three postings in each discussion thread. 

Table 8 shows examples of postings coded as content related and non-content related. Stand-alone questions or social responses 
were shorter and did not discuss the learned material, nor provided new ideas about the content. In general, questions may indicate 
deeper learning, in the sense that a student attempts to critically think about the content and construct his or her understanding by 
questioning it. In our data analysis the non-content related classification does not mean that students were uninterested in, or did not 
think about, the content. It only indicates that there was not enough textual evidence in such postings to rule out the possibility of a 
student’s desire to fulfil the minimal requirement of three postings in each thread. On the other hand, the postings with multiple codes 
allowed us to infer why a student asked the question in the first place, suggesting that the student was interested in discussing the 
content beyond the level of minimal requirements. 

The most frequent words and phrases in the discussions were “project,” “project management,” “project manager,” “PM,” “acci-
dental PM,” “experience,” “emotion,” “emotional intelligence,” “work,” “resource,” “tool,” “MBTI,” “personality” (3950 instances), 
and these accounted for 4.58% of all the words in all threads across three cohorts. While this keyword density may not seem like a big 
number per se, it does indicate that the discussions revolved around those content related terms that were prevalent in the pre-work 
activities, and the students expanded, and elaborated on, their ideas around these most popular words. 

Finally, the third research question investigated whether, following the pre-work activities, there was evidence of deep learning 
in the student postings in the AODs. Surface and deep learning were distinguished in this study by the number of content-low and 
content-high utterances within the postings. Of all 2830 coded utterances in all three cohorts, 21% were content-high and 31% were 
content-low (Table 9), that is, a little more than 50% of all utterances in the AODs in all three cohorts were related to course content. 
This suggests evidence of both surface-level postings (lower-order thinking: fact, comprehension) and deeper-level postings (higher- 
order thinking: application, analysis, evaluation, creation). 

Table 10 contains Pearson product-moment correlations among the variables used in this study. The more days a student partic-
ipated in the AODs, the more content-high utterances there were (r = 0.775, p < .001). This suggests that the level of content postings 
was higher as the students participated longer in the discussions. The more students interacted with other peers, the more content-low 
(r = 0.518, p < .001) and content-high (r = 0.493, p < .001) utterances there were. This suggests that the more students interacted with 

Table 5 
Frequencies of Student and Instructor Postings Across Five Discussion Threads.  

Discussion thread Cohort 2017 Cohort 2018-A Cohort 2018-B 

Student (n = 24) Instructor Student (n = 12) Instructor Student (n = 13) Instructor 

Thread 1 77 2 54 5 28 3 
Thread 2 84 2 93 4 45 2 
Thread 3 79 2 59 2 41 2 
Thread 4 67 2 40 2 33 1 
Thread 5 56 2 25 3 24 3 
Total postings 363 10 271 16 171 11 
Average postings per student 15  22  13  
Average words per posting 86.21  99.39  112.30   

Table 6 
Frequencies of Student Participation in the Asynchronous Online Discussions.  

Frequencies M Median Range SD 

Cohort 2017 (n = 24) 
Individual student postings 15.13 14.50 3–36 7.19 
Peers with whom an individual student interacted 6.86 6.50 0–17 3.92 
Days of participation and posting by a student 2.91 2.50 1–8 1.50 

Cohort 2018-A (n = 12) 
Individual student postings 22.58 18.50 5–52 14.51 
Peers with whom an individual student interacted 5.75 6 0–9 2.73 
Days of participation and posting by a student 4.08 4 1–8 1.98 

Cohort 2018-B (n = 13) 
Individual student postings 13.15 12 4–26 8.30 
Peers with whom an individual student interacted 4.00 4 0–9 3.06 
Days of participation and posting by a student 3.08 2 1–5 1.66 

Total across the cohorts (n = 49) 
Individual student postings 16.43 14 3–52 10.17 
Peers with whom an individual student interacted 5.84 6 0–17 3.58 
Days of participation and posting by a student 3.24 3 1–8 1.70  

T.A. Koszalka et al.                                                                                                                                                                                                   



Computers & Education 161 (2021) 104067

9

other students, the higher the likelihood that both lower- and higher-level content was the topic of the conversation. The number of 
postings was positively related to content-low (r = 0.664, p < .001) and content-high (r = 0.807, p < .001) utterances. This suggests 
that the more postings students generated, the more likely it was that they discussed low- and high-level content. 

Fig. 1. Visualization chart with a representative sample of an online discussion from cohort 2018-A (n = 12), thread 2, with the corresponding 
codes for each student posting. 

Table 7 
Content related and non-content related student postings.  

Cohort Content related postings Non-content related postings 

n % n % 

2017 295 81.27 68 18.73 
2018-A 204 69.74 67 30.26 
2018-B 155 90.64 16 9.36 
Total 654 81.24 151 18.76  
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It is important to note that approximately 18.41% of all codes in all three cohorts were related to mentioning the content resources. 
Most of the mentioned resources in the analyzed threads came from the assigned materials in the pre-work activities. It was often 
indicated by direct quotations from the assigned resources and phrases such as “in the readings/videos/articles.” Resources also 
included other students’ postings and additional non-assigned resources suggested by the students. These were indicated by external 
hyperlinks and phrases such as “as [JS] said” or “[like] the conversations we are having in thread 4.” Many of the utterances coded as 
“resources mentioned” either started content discussions or were used in support of students’ content explanations. Mentioning re-
sources was positively correlated with the number of postings (r = 0.645, p < .001) and the number of days of participation in the AODs 
(r = 0.660, p < .001), but was not related to the number of peers with whom the students interacted (r = 0.212, p > .05, ns). 

Social responses account for almost 25% of all coded utterances. This suggests the high importance of interactions for the students 
on the social level such as agreeing or disagreeing with another student, addressing a student by name, using emoji to denote the tone 
of the message, giving a compliment or thanking for the received compliment, showing excitement or surprise. Overall, social re-
sponses yielded the strongest correlation with the number of postings (r = 0.906, p < .001), which means that the more postings 
students contributed to the AOD, the more likely these postings contained social responses. Social responses were also positively 
correlated with content-high utterances (r = 0.716, p < .001). This suggests that the more social responses students’ postings had, the 
more likely it was that they also contained content-high utterances. 

Five percent of the utterances in the analyzed dataset were coded as questions, suggesting that questioning was not the most used 
strategy for students to engage other students in discussing content. Still, questions had the strongest correlation with content-high 
utterances (r = 0.636, p < .001), which suggests that the more questions students asked, the more likely these students 

Table 8 
Examples of content related and non-content related student postings.  

Types of postings Example quote 

Non-content related 
Stand-alone questions “Can you elaborate a little on this?” 

“What trait do you think we find most compatible with the INFP personality?” 
“In your experience as an ENTJ do you find it at all difficult to be flexible when unexpected change is necessary?” 
“I am curious to know why your preference tend to avoid ENTP? any ideas?” 

Stand-alone social 
responses 

“I also found the information about the five stages to be interesting.” 
“I think that your questions were also very eye opening and thoughtful.” 
“Thanks for your thoughtful response and personal sharing! I agree on all points!” 

Content-related 
Multiple codes in one 

posting 
“According to the results I am at the same classification as you are, the guardian. Therefore, we are both natural leaders and have 
strong belief in our own beliefs. Although it may be beneficial to work with people of similar preferences, I wonder what challenges 
would there be and how could they be managed/solved?” (coded: content low, question) 
“In your experience, what are some strategies for not taking setbacks personally? I guess I wonder for myself, how can I keep positive 
when everything is hitting the fan. I often do take these kinds of set backs personally and think of myself as a failure and that I have 
failed the project too.” (coded: question, content high)  

Table 9 
Frequencies of Coded Utterances.  

Cohort Content low Content high Resources mentioned Social response Question Total 

n % n % n % n % n % n 

2017 429 39.54 221 20.37 142 13.09 237 21.84 56 5.16 1085 
2018-A 218 20.60 231 21.83 253 23.91 303 28.64 53 5.01 1058 
2018-B 237 34.50 136 19.80 126 18.34 154 22.42 34 4.95 687 
Total 884 31.24 588 20.78 521 18.41 694 24.52 143 5.05 2830 

Note. The percentages for total numbers do not add up to 100, because they represent total averages of codes across the three cohorts. For example, on 
average 31.24% of content-low utterances appeared in the student postings in all three cohorts. 

Table 10 
Correlations for study variables.   

1 2 3 4 5 6 7 8 

1. No. of individual student postings –        
2. No. of peers with whom an individual student interacted .642** –       
3. No. of days of participation and posting by a student .778** .628** –      
4. Content low .664** .518** .584** –     
5. Content high .807** .493** .775** .496** –    
6. Resources mentioned .645** .212 .660** .335* .745** –   
7. Social response .906** .442** .703** .566** .716** .760** –  
8. Question .548** .437** .456** .426** .636** .536** .529** – 

*p < .05. **p < .01. 
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incorporated content-high information in their postings. 

6. Discussion 

In this descriptive research we analyzed student postings in AODs, which the students joined following the pre-work activities, in 
order to determine if the students were involved in a collective exchange of ideas with each other, the extent to which they discussed 
the course content, and whether there was evidence of deep learning in their postings. The data were collected and analyzed from three 
cohorts of students (n = 49) in a graduate-level online project management course in the spring semesters of 2017 and 2018. Socio- 
cognitive theory was used to explore collaborative learning and deep learning in this study. 

With respect to the first research question, we established that students indeed exchanged ideas with each other in a collaborative 
discussion as opposed to merely posting replies to the instructor prompts. On average, the students spent three days in the AODs, 
produced 16 postings, and conversed with 5 other peers. This is in line with research that suggests that posting and replying to peers are 
important practices for students’ collaborative learning in AODs (Kim & Ketenci, 2019; Wise, Hausknecht, & Zhao, 2014). That said, 
not everyone was equally involved in the conversation; 10 students (20%) replied to two or fewer peers and produced nine or fewer 
postings, which indicates, first, that they did not meet the minimum requirement of the course and, second, that they did not 
participate in the discussion fully. These students joined the AODs later than other students—between four and five days of its 
completion, which may explain their limited participation. Maybe the amount of time for the AODs was not sufficient. Prior research 
indicated that students gradually join online discussion over time (Wise, Perera, Hsiao, Speer, & Marbouti, 2012) and may not take 
initiative at the beginning of it (Richardson & Ice, 2010). Our findings are also in line with previous research that showed that the 
postings shared towards the end of the discussion elicit fewer responses (Dringus & Ellis, 2010). 

With respect to the second research question, we established that the students discussed course-related content in the AODs most of 
the time (80%). This high percentage of focus on the course-related content may be attributed to the pre-work activities that prepared 
students for the AODs and also focused their attention while participating in the AODs. Specifically, it can be that the exposure to the 
information about project management in the pre-work provided sufficient knowledge with which to approach the AODs and not 
divert from the topic. In that sense, pre-work activities act as socio-cognitive scaffolding in the context of an AOD that helps students 
engage in collaborative knowledge construction with their peers (Vogel et al., 2017). The other 20% of the discussion was unrelated to 
content discussion and was related to student social responses and stand-alone follow-up questions that were not supported by the 
explicit engagement with the postings to which that question was addressed. Social responses may be a critical way to express social 
presence in the AODs where students do not see each other’s faces or hear each others’ tones of voice. Perhaps students use social 
responses in order to compensate for social presence which is lacking in AODs (So, 2009) and develop the sense of community in an 
online environment (Zydney, DeNoyelles, & Kyeong-Ju Seo, 2012). 

With respect to the third research question, we established that there was evidence of deep learning in the student postings in the 
AODs. Particularly, 31% of all coded utterances were marked as content-high and positively correlated at a statistically significant 
level with the number of postings, the number of peers with whom the students interacted, and the number of days of participation in 
the AOD. Previous research supports these findings. The number of postings have been shown to predict students’ learning perfor-
mance (Goggins & Xing, 2016), and the time spent on a learning activity is correlated with deeper learning (Zacharis, 2015). Also, 
Wise, Speer, Marbouti, and Hsiao (2013) reported that deep learning in AODs can be achieved when discussions prompt a deeper 
understanding of the content related topic. New in this study is the fact that content-high utterances were positively and significantly 
correlated with the amount of social responses, mentions of learning resources, and questions posed. This suggests that students who 
generated more social responses or questions and who referred to the learning resources also generated deeper-level statements in the 
AODs. 

7. Conclusion, limitations, and future research 

This empirical study described a two-week AOD that was conducted in a graduate-level online project management course across 
three cohorts of students in 2017 and 2018. The AOD was preceded by the pre-work activities, which allowed for greater engagement 
of the students in learning the course-related content. Our study demonstrated that there was—as opposed to simple replies to 
instructor prompts—a discussion, defined as learners collective exchange of ideas among peers with the purpose of building knowledge 
around course content. The majority of the students discussed the content-relevant materials that came from the pre-work activities. 
Finally, there was evidence of deep learning in the AODs as demonstrated by the amount of content-high utterances in the student 
postings. The study is important, because it demonstrates that AODs can be designed as a collaborative learning environment in which 
students engage with their peers to discuss course content. In the process, they validate or modify their knowledge. Pre-work activities 
may have helped the students focus their discussions and stay on track, without diverting to irrelevant topics. 

The study has two important limitations. First, although we were able to analyze three different sections of the same course which 
required that students engage in pre-work activities before joining the AODs, this study is descriptive and does not allow to infer a 
causal relationship between pre-work and AODs. This is a matter for future research. Second, while many students demonstrated 
engagement in deeper levels of discussions, some students did not show such engagement and some did not complete the minimal 
requirement in these AODs. While we are convinced that the AODs supported student learning, they were not set up as a test of 
learning; therefore, no inference can be made about equal or unequal learning gains among students who participated fully or partially 
in the AODs. In the future, additional requirements to participating in AODs may be added to explore the effect of AODs on student 
learning. 
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The study indicates that content related pre-work activities may play a role in student engagement in higher levels of thinking 
during AODs. This is a viable possibility as long as pre-work is used as socio-cognitive scaffolding for AODs rather than a mere reading 
assignment in a course. Pre-work can help students develop a structured view of the complex material, prompt student reflection about 
the content that goes beyond the presented information, and allow students to receive initial feedback from the instructor upon 
completing pre-work. Pre-work may help students be more well-informed when they enter an AOD and ready to discuss course related 
content rather than reproduce the assigned readings. But all these propositions need further empirical investigation. 

Future work is needed from which we can make implications about the design of better AODs. Specifically, ours was a descriptive 
study, and the next steps might include quasi-experimental studies with random assignment that can explore the effects of pre-work on 
AODs more rigorously. A repeated-measures test of the content knowledge before and after the pre-work as well as after AODs may also 
assist in understanding whether collaborative AODs have an additive effect on student learning. For students who do not come to 
participate in an AOD early on, there may be developed intervention strategies to encourage earlier participation so that students can 
have more interactions with their peers. Above all, pre-work activities that students must complete before joining collaborative AODs 
is a promising strategy in online courses that may help students reap the benefits of deeper content learning. 
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Appendix A. Examples of Questions in Step 1 of the Required Worksheet 

STEP 1. 
Respond to the following questions after watching the videos. You will use your responses in the first discussion.  

• Video 1: History of Project Management [8 min]—Part one of two 
oWhat is Project Management (PM)? 
oWhat does PM accomplish? 
oWhy is PM important to educational projects? 
oWhat were the initial PM tools and what were they used for? 
oWhat do you need to know to use/develop these tools?  

• Video 2: History of Project Management [7 min]—Part two of two 
oWhat newer tools and techniques were developed in support of PM? 
oWhy are project risks and costs important to PM? 
oWhy are scope, schedule and cost important to PM? 
oHow has PM evolved over time (what themes are apparent)? 
oWhat are the stages in PM?  

• Overall thoughts based on watching both videos: 
oWhat is the ‘take home’ message from the videos? 
oWhy do you think PM is important to education and in particular IDD&E? 
oHow do you think the stages of PM are related to the ADDIE (Analysis, Design, Develop, Implement, Evaluation) phases of 
designing, developing, and implementing evaluation? 

Appendix B. Prompts from Thread 1, Thread 2, and Thread 4 of the AODs 

Thread 1: What is project management? 
Do not post attachments. Write your response in the body of the discussion board. Always reply to someone else’s post using the 

QUOTE button below so that we can follow the root of the comments you are responding to (you may delete some text from the initial 
posting to identify what comments you are responding to). 

INSTRUCTIONS. Respond to the following questions using the response from your worksheet:  

• What is project management? [target level: lower-level thinking] 
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• What are some of the tools that were developed to support project management and what are they for? [target level: lower-level 
thinking] 

Your definition and tools must provide information that is different than others’ responses. 
Respond with either questions or additional information to at least two other postings. You may respond more, however do not 

monopolize this discussion. Everyone is required to participate. Be sure to note the start and end dates of the discussion. 
Thread 2: What are accidental project managers? 
Do not post attachments. Write your response in the body of the discussion board. Always reply to someone else’s post using the 

QUOTE button below so that we can follow the root of the comments you are responding to (you may delete some text from the initial 
posting to identify what comments you are responding to). 

INSTRUCTIONS. Respond using the QUOTE options below:  

• Are you an accidental project manager, why or why not? [target level: lower- and higher-level thinking] 

Briefly describe why you are or are not an accidental now. Respond to at least two other postings about the definition or rationale/ 
experience of someone else in terms of being or not being an accidental project manager. Feel free to add short stories of your 
experiences. 

Please note the timeline for this discussion and be sure to participate accordingly. 
Thread 4: Stages of team management and emotional intelligence. 
Do not post attachments. Write your response in the body of the discussion board. Always reply to someone else’s post using the 

QUOTE button below so that we can follow the root of the comments you are responding to (you may delete some text from the initial 
posting to identify what comments you are responding to). 

INSTRUCTIONS. Respond to the following questions:  

• What is the relationship among social behavioral stages of individuals and team management style, and how does this relate to 
definition of effective teams? [target level: higher-level thinking]  

• What is emotional intelligence and why is it important to project management, or not? [target level: lower- and higher-level thinking] 

Be sure to respond to at least two of your peers’ comments on these questions. 
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